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Abstract
Dystonia is a frequent cause of hypertonia and involuntary movements among individuals with cerebral
palsy (CP) and can have a considerable impact on motor function, pain/comfort and ease of caregiving.
While pharmacological and neurosurgical approaches are used clinically to help manage individuals with
CP who are symptomatic from dystonia, evidence to support these management options continues to
be limited and existing guidelines are based primarily on clinical expert opinion. In this clinical practice
guideline, we present updated evidence-based actionable recommendations, developed by an
international expert panel following the Grading of Recommendations, Assessment, Development and
Evaluations (GRADE) approach. These clinical recommendations and associated practical considerations
are intended to help inform clinicians in their use of pharmacological and neurosurgical management
options for individuals with CP and dystonia, and to guide a shared decision-making process in selecting
a management approach that is aligned with the individual and family’s values and preferences.
Shortened Title: Clinical Practice Guideline: CP and Dystonia
What this Paper Adds



Updated clinical recommendations for pharmacological and neurosurgical interventions for dystonia
in CP
Identification of evidence gaps and research priorities for pharmacological and neurosurgical
interventions
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Executive Summary
An overview of recommendations is provided in Figure 1.

Figure 1. Care pathway interpretation aid.
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Background
Dystonia is a movement disorder often present among individuals with cerebral palsy (CP). When
classified by predominant motor type, spasticity (~85%) is more frequent than dyskinesia (i.e., dystonia
and/or choreoathetosis; ~14%). However, dystonia has been documented to frequently coexist with
spasticity, and is therefore not limited to the dyskinetic form1, 2. It is characterized by ‘sustained or
intermittent muscle contractions causing abnormal, often repetitive, movements, postures, or both’.3
Dystonia can impact function (including speech), participation, ease of caregiving, pain, wellbeing, and is
associated with musculoskeletal deformity.4, 5
Aims
In partnership with the American Academy for Cerebral Palsy & Developmental Medicine (AACPDM),
recommendations for pharmacological and neurosurgical management of individuals with CP and
dystonia were published in 20186. This document advances this work by implementing the revised
methodology developed by the AACPDM Care Pathways Committee7 and following the Guideline
Development Checklist – Care Pathway (GDC-CP) checklist, a modified version of the Guidelines
International Network-McMaster GDC8. This process utilizes Grading of Recommendations, Assessment,
Development and Evaluations (GRADE) methodology for developing recommendations9. It aims to:
synthesize and appraise evidence for outcomes important to individuals with CP and dystonia, formulate
recommendations based on best available evidence, and identify research priorities. This guideline is for
clinicians in settings where management is provided to individuals with CP and dystonia, often led by
advanced care providers within multidisciplinary teams. It is not intended to inform policy or
reimbursement decisions.
Target population
The symbols defined in Table 1 describe the populations addressed by each PICO (i.e., population,
intervention, comparator, outcome) question and aid in interpreting the recommendations.
This guideline is for individuals of all ages with CP and dystonia causing interference. Dystonia may
present as part of the dystonic (hypokinetic) subtype of dyskinetic CP or an additional feature of
dominant spastic CP. Interventions directed towards the hyperkinetic (choreoathetotic) subtype (e.g.,
tetrabenazine) are beyond the scope of this document.
Table 1. Operational Definitions
Dystonia
*CP

and dystonia

a movement disorder in which involuntary sustained or intermittent muscle
contractions cause twisting and repetitive movements, abnormal postures, or both10
individuals with CP and dystonia, which may be persistent, action-specific, or
paroxysmal (sudden onset and offset)3, 11, whether it is as part of the dystonic
(hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP
(as defined by Surveillance of Cerebral Palsy in Europe criteria)12
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP
characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant
persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type is
dominated by abnormal postures (sustained muscle contractions) and
associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological
reflexes, and resulting in an abnormal pattern of posture and/or movement
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†Generalized
‡Focal

dystonia

or segmental dystonia

#Dystonia
§Severe

causing interference

dystonia

¶Dystonia

not responsive to oral
dystonia medications

dystonia affecting all or most of the body (i.e., trunk and at least two other body parts)3
dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions
(segmental)11
dystonia interfering with the individual’s activities, causing some disruption of sleep,
pain or discomfort, difficulties sitting, or challenges associated with ease of caregiving
sustained dystonia that is severely restricting the individual’s activities, sleep, comfort,
or ease of caregiving. This spectrum, at its most severe, can include status dystonicus.
individuals whose symptoms have not adequately responded to two or more optimized
oral dystonia medications (i.e., little to no meaningful progress towards individualized
goals) or who develop intolerable side effects

How to use this guideline
Optimal understanding will be enhanced by consulting the systematic review developed to support this
document13. This guideline is intended as a starting point for shared decision-making, not as a standard
of care. Dystonia associated with CP is rarely managed in isolation, and optimal management is often
achieved by a multidisciplinary team. Pharmacological or neurosurgical management should only be
considered when dystonia is causing interference. It is important to first optimize general health and
introduce rehabilitation strategies to promote function, comfort, and participation.
Method
This guideline was developed using GRADE and following AGREE II and AACPDM Care Pathway
standards. Detailed methods are outlined in Appendix S1.
Evidence synthesis and appraisal
Best available evidence was synthesized and appraised for the 10 PICO questions of interest. For most
interventions, direct evidence (i.e., specific to individuals with CP and dystonia) was sought from the
systematic review specifically developed to inform this guideline13. When no published studies directly
addressing a PICO question were identified (i.e., oral baclofen, benzodiazepines, gabapentin, medical
cannabis), indirect evidence focused on a different population was sought from existing systematic
reviews. When multiple reviews were identified, those of highest quality (as appraised by the AMSTAR 2
tool). When limited data were available from these reviews, ancillary searches were conducted to
identify best available supporting evidence. Findings were synthesized and appraised following GRADE
and summarized in Evidence Profiles (Appendix S2) and Summary of Findings tables (Appendix S3).
Evidence to recommendations
The guideline panel, including two developmental paediatricians (DF, JR), three paediatric neurologists
(KH, JPL, JWM), two paediatric physical therapists (AH, EM), one paediatric occupational therapist (HG),
and one consumer representative with lived experience (BA), convened during virtual meetings. A
methodologist (YFY) facilitated discussions. Evidence was summarized and GRADE Evidence-to-Decision
(EtD) frameworks were used to guide the panel through a transparent process by reaching judgments on
key criteria relevant to decision-making: evidence of desirable and undesirable effects (as presented in
‘Summary of findings’ tables), evidence certainty, values and preferences, economic considerations, and
issues pertaining to equity, acceptability, and feasibility. Based on these judgements, the panel reached
consensus on the direction, strength, and wording of each recommendation.
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The strength of each recommendation is expressed as strong or conditional (Table 2). Accompanying
values and preferences statements specify factors to discuss with families when applying conditional
recommendations. A single recommendation was developed for each PICO question. When a
comparator is not stated, a scenario where the intervention is not received is implied.
Table 2. Interpretation of strong and conditional recommendations14
Strong Recommendation
Wording in the
We recommend…
guideline

For clinicians

For individuals
with CP and
dystonia and
their families

Most individuals should receive the recommended
course of action. Adherence to this
recommendation according to the guideline could
be used as a quality criterion or performance
indicator. Formal decision aids are not likely to be
needed to help individuals make decisions
consistent with their values and preferences.

Most individuals in this situation would want the
recommended course of action and only a small
proportion would not

Conditional Recommendation
We suggest…
Recognize that different choices will be
appropriate for different individuals, and that you
help each individual and family arrive at a
management decision consistent with their values
and preferences. Decision aids may be useful in
helping individuals making decisions consistent
with their values and preferences. Clinicians
should expect to spend more time with individuals
and families when working towards a decision.
The majority of individuals in this situation would
want the suggested source of action, but many
would not.

Stakeholder involvement
A consumer group engaged individuals with dystonia and CP and their caregivers at every stage of the
guideline development process. The group included two individuals with CP and dystonia and five
caregivers. An initial focus group elicited consumer experiences with dystonia management options,
values and preferences, and outcomes of importance. Perspectives contributed to informing the panel’s
judgements. Consumer group members provided essential feedback on recommendations. Draft
recommendations also underwent review by a group of 30 clinicians with broad geographical
representation and clinical expertise (feedback documented in Appendix S4). The guideline was
reviewed and appraised by the AACPDM Care Pathways Committee (feedback documented in Appendix
S5).
Recommendations
Recommendations are provided below. EtD frameworks documenting evidence considered and panel
judgements are provided in Appendix S3.
Oral Baclofen: Should individuals with CP and generalized† dystonia* causing interference# receive oral
baclofen versus not receiving oral baclofen?
Recommendation 1
In individuals with CP and generalized† dystonia* causing interference#, we suggest the use of oral
baclofen (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, who place a
high value on avoiding the risk of adverse events and a lower value on the uncertain relief of dystonia
symptoms, may reasonably decline oral baclofen.
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Oral baclofen, an agonist of gamma-aminobutyric acid (GABA)B receptors, has been commonly used but
not directly evaluated for individuals with CP and dystonia15, 16. The panel’s recommendation was based
on indirect evidence predominantly from individuals with spastic CP17-20. The panel judged anticipated
desirable effects to be trivial. A small improvement in achievement of individualized goals with baclofen
was supported by a single randomized controlled trial, although the evidence is very uncertain21.
Undesirable effects were judged to be small, and the balance between benefits and harms to favour
neither receiving oral baclofen or not. The panel agreed that, given the very low certainty evidence
across oral pharmacological options and modest adverse event profile for baclofen, a trial is warranted
contingent on the individual’s values and preferences. A conditional recommendation for oral baclofen
was therefore formulated.
Clinical context
Oral baclofen may be reasonable for individuals who value uncertain improvements in dystonia over the
risk of adverse events (e.g., drowsiness, hypotonia, weakness). It may be useful in individuals with both
dystonia and spasticity. Slow dose escalation is important to mitigate side effects.
Benzodiazepines: Should individuals with CP and generalized† dystonia* causing interference# receive
benzodiazepines versus not receiving benzodiazepines?
Recommendation 2
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the routine
use of benzodiazepines (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference# who place a
high value on the uncertain relief of dystonia symptoms and a lower value on avoiding the risk of adverse
events, may reasonably select the short-term use of benzodiazepines.
Benzodiazepines potentiate the inhibitory post-synaptic action of GABA by modulating the GABAA
receptor. Available evidence was limited to studies in populations other than CP and dystonia, including
spastic17, 20, 22 and athetoid23 CP and status dystonicus24, 25. The panel judged anticipated desirable and
undesirable effects to be small and moderate, respectively, although the evidence is very uncertain. The
balance of benefits and harms to favour neither receiving benzodiazepines or not. The moderate
adverse event profile, possible important uncertainty/variability in individual values and preferences,
and variable acceptability, led to a conditional recommendation against routine use.
Clinical context
Benzodiazepines should not be used routinely. In individuals who value the uncertain relief of dystonia
symptoms over avoiding the risk of adverse events, longer-acting benzodiazepines (e.g., clonazepam)
may be reasonable for limited short-term indications. Diazepam may play a short-term role in managing
dystonic spasms following orthopaedic surgery. Benzodiazepines may be considered for short-term
dystonia and pain reduction; however it is important to ensure awareness of potential risks (e.g.,
drowsiness), tolerance and possibility of dependence.
Trihexyphenidyl: Should individuals with CP and generalized† dystonia* causing interference# receive
trihexyphenidyl versus not receiving trihexyphenidyl?
Recommendation 3
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of
trihexyphenidyl (conditional recommendation, very low certainty evidence).
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Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, particularly
those with isolated dystonia, who place a high value on the uncertain relief of dystonia symptoms and a
lower value on avoiding the risk of adverse events, may reasonably select the use of trihexyphenidyl.
Trihexyphenidyl is an anticholinergic agent that acts as an antagonist to muscarinic receptors, including
those in the central nervous system, with highest affinity for M1 muscarinic receptors. The panel judged
anticipated desirable and undesirable effects to be trivial and small, respectively, although the evidence
is very uncertain13. Given no clear improvements in desirable effects reported by best available
evidence, the balance of benefits and harms was judged to probably favour not receiving
trihexyphenidyl. In addition to possible important uncertainty/variability in values and preferences,
these judgements led to a conditional recommendation against use.
Clinical Context
Despite limited evidence of effectiveness, trihexyphenidyl has been commonly prescribed among
individuals with CP and dystonia15, 16. Trihexyphenidyl is not suggested as a first-line option. If pursued
(e.g., CP and isolated dystonia (without underlying hyperkinesia), sialorrhea), individual response should
be monitored and the medication discontinued in the absence of benefit.
Clonidine: Should individuals with CP and severe§ generalized† dystonia* receive clonidine versus not
receiving clonidine?
Recommendation 4
In individuals with CP and severe§ generalized† dystonia*, we suggest the use of clonidine (conditional
recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on
avoiding risk of adverse events and a lower value on pain reduction, improved sleep and seating
tolerance, may reasonably decline clonidine.
Clonidine is an agonist of alpha-2 adrenergic receptors. Direct evidence specific to CP and dystonia13
supplemented with evidence focused on status dystonicus26 led the panel to judge the anticipated
desirable and undesirable effects to both be small, although the evidence is very uncertain. The balance
of benefits and harms was judged to probably favour the intervention, driven by improvements in
dystonia, goal achievement, sleep, and ease of caregiving. While it is important to be aware of possible
important uncertainty/variability in values and preferences, a conditional recommendation for clonidine
was formulated.
Clinical Context
Traditionally used in intensive care units to induce sleep, clonidine is now used to manage complex
movement disorders, particularly in crisis periods. Clonidine can be stopped quickly without withdrawal.
Sleep-wake cycle monitoring can inform dosing, and transdermal administration may be helpful26.
Drowsiness can be a side effect, although improved sleep may be the goal.
Gabapentin: Should individuals with CP and severe§ generalized† dystonia* receive gabapentin versus
not receiving gabapentin?
Recommendation 5
In individuals with CP and severe§ generalized† dystonia*, we suggest the use of gabapentin
(conditional recommendation, very low certainty evidence).
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Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on
avoiding the risk of adverse events and a lower value on pain reduction, improved sleep and seating
tolerance, may reasonably decline gabapentin.
Gabapentin is a GABA analogue originally used for partial seizures, but increasingly adopted for
neuropathic pain syndromes. Evidence was limited to studies of indirect populations, specifically
individuals with "severe dystonia" but not necessarily CP27, 28. Additional data pertaining to undesirable
effects was sought from populations in which the use of gabapentin is more common (i.e., pain,
epilepsy)29, 30. The panel judged anticipated desirable effects to be moderate, including improvements in
dystonia, pain, and ease of caregiving, and undesirable effects to be small, although the evidence is very
uncertain. The balance of benefits and harms was judged to probably favour the intervention. While the
panel acknowledged possible important uncertainty/variability in values and preferences, a conditional
recommendation for gabapentin was formulated.
Clinical Context
In addition to individuals with severe generalized dystonia with pain/discomfort, gabapentin may be
useful for painful focal or segmental dystonia. Evidence to support use in this population is needed.
Gabapentin should be introduced slowly, with dosing adjusted according to response.
Levodopa: Should individuals with CP and generalized† dystonia* causing interference# receive
levodopa versus not receiving levodopa?
Recommendation 6
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of
levodopa (conditional recommendation, very low certainty evidence).
Remarks. Clinicians can consider a trial of levodopa as part of diagnostic evaluation if there is a suspicion
that an individual may have dopa responsive dystonia.
Levodopa is a dopamine precursor that increases dopamine in the brain. Very low certainty direct
evidence informed the evidence profile, with indirect evidence specific to athetoid CP supplementing
tone and pain/comfort outcomes.13, 23 The panel judged anticipated desirable and undesirable effects to
both be trivial, and the balance of benefits and harms to probably favour not receiving levodopa, leading
to a conditional recommendation against use.
Clinical Context
Clinicians can consider a levodopa trial as part of diagnostic evaluation (with biochemical and genetic
testing) if there is suspicion of dopa responsive dystonia.
Medical Cannabis: Should individuals with CP and generalized† dystonia* causing interference# receive
medical cannabis versus not receiving medical cannabis?
Recommendation 7
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of
medical cannabis (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, who place a
high value on the uncertain relief of dystonia symptoms and a lower value on avoiding the risk of adverse
events, may reasonably select medical cannabis.
The main therapeutic chemicals in medical cannabis are delta-9-tetrahydrocannabinol (THC) and
cannabidiol (CBD), which differ in mechanism and effect. Interest in medical cannabis for CP and
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dystonia was sparked by improvements in spasticity/spasms in multiple sclerosis and pain in other
populations. Evidence was of very low certainty and limited to indirect studies focused predominantly
on spasticity31. Additional information related to undesirable effects was sought from studies of epilepsy
and primary dystonia32, 33. The panel judged anticipated desirable and undesirable effects to be trivial
and small, respectively, although the evidence is very uncertain. Given the lack of clear desirable effects
and possible risk of adverse events, the balance of benefits and harms was judged to probably favour
not receiving medical cannabis. There is important uncertainty/variability in values and preferences.
Resource use, acceptability and feasibility vary. Medical cannabis may reduce equity, as availability
varies and prescription may be limited to specialized centers. As a result of these judgements, the panel
formulated a conditional recommendation against use.
Clinical context
There is limited evidence evaluating appropriate dosing and safe therapeutic proportions of THC and
CBD. A preference exists, particularly in children, for a higher CBD:THC ratio to minimize psychoactive
effects. Some pharmacological cannabinoids are available, however products produced outside
regulations can vary in content, THC:CBD ratios and reproducibility.
Botulinum Neurotoxin Type A (BoNT-A): Should individuals with CP and focal or segmental‡ dystonia*
causing interference# receive BoNT-A versus not receiving BoNT-A?
Recommendation 8
In individuals with CP and focal or segmental‡ dystonia* causing interference#, we suggest the use of
BoNT-A (conditional recommendation, low certainty evidence).
Values & Preferences. Individuals with CP and focal or segmental† dystonia* causing interference# who
place a high value on avoiding the risk of adverse events and a lower value on the uncertain relief of
dystonia symptoms, may reasonably decline BoNT-A.
Remarks. Individuals with generalized dystonia and focal symptoms may benefit from focal injections.
BoNT-A temporarily inhibits acetylcholine release at the neuromuscular junction, resulting in focal
chemodenervation and muscle relaxation. While low certainty direct evidence13 led the panel to judge
the anticipated desirable and undesirable effects to both be small, the balance between benefits and
harms was judged to probably favour the intervention given improvements in goal achievement, pain,
and ease of caregiving. There is possible important uncertainty/variability in values and preferences.
Costs were judged to be moderate. BoNT-A may reduce equity due to variability in access. The panel
reached a conditional recommendation for BoNT-A, driven by improvements in outcomes important to
individuals and families.
Clinical context
Candidates should receive treatment from a clinician with expertise. Pre-injection analysis and guided
injections are suggested. Consider injecting both flexors and extensors at the single-joint level to
preserve balance over the joint. The use of high doses or frequent injections may increase the risk of
side effects. Repeated treatments may address different goals and target muscles.
Intrathecal baclofen (ITB): Should individuals with CP and severe§ generalized† dystonia* who are not
responsive to oral dystonia medications¶ receive ITB versus not receiving ITB?
Recommendation 9
In individuals with CP and severe§ generalized† dystonia*, who are not responsive to oral dystonia
medications¶, we suggest the use of ITB (conditional recommendation, very low certainty evidence).
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Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on
avoiding the moderate risk of complications and a lower value on the potential benefits may reasonably
decline ITB.
Intrathecal administration facilitates higher levels of baclofen in the cerebrospinal fluid and permits
precise titration. The recommendation was based on very low certainty direct evidence13. The panel
judged anticipated desirable and undesirable effects to be small and moderate, respectively, although
the evidence is very uncertain. The balance of benefits and harms was judged to probably favour the
intervention, given improvements in outcomes of importance to individuals with CP and dystonia and
their families. There is possible important uncertainty/variability in values and preferences. ITB can be
associated with a considerable expense, with very low certainty evidence suggesting moderate costs and
cost-effectiveness probably favouring ITB. Implementation may reduce equity and feasibility varies, as
ITB is expensive and requires access to quaternary services and urgent care for pump/catheter
malfunction. Bearing in mind important considerations related to access and potential risk of
complications, the panel reached a conditional recommendation for ITB given evidence supporting
desirable effects.
Clinical Context
ITB candidates should be carefully selected and handled in specialized centres. ITB, often with cervicallevel catheter placement, may be considered especially among individuals with severe hypertonia with
mixed patterns (both dystonia and spasticity). It is important to acknowledge that administration of
continuous ITB will require neurosurgical intervention, involving implantation of the pump and
placement (plus future revisions, if required) of the catheter in the intrathecal space. Clinicians should
screen candidates to ensure understanding of potential risks and willingness to comply with necessary
follow-up for pump refills. Implementation may be challenging in low-resource settings.
Deep brain stimulation (DBS): Should individuals with CP and severe§ generalized† dystonia* who are
not responsive to oral dystonia medications¶ receive DBS versus not receiving DBS?
Recommendation 10
In individuals with CP and severe§ generalized† dystonia*, who are not responsive to oral dystonia
medications¶, we suggest the use of DBS (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on
avoiding the small risk of complications and a lower value on the potential benefits may reasonably
decline DBS.
DBS is a neurosurgical procedure that acts through multifactorial neuromodulatory mechanisms. Direct
evidence13 led the panel to judge anticipated desirable and undesirable effects to both be small,
although the evidence is very uncertain. The balance of benefits and harms was judged to probably
favour the intervention, given improvements in several outcomes of importance to individuals with CP
and dystonia and their families. There is possible important uncertainty/variability in values and
preferences. Very low certainty evidence suggested moderate costs and cost-effectiveness probably
favouring DBS. Feasibility varies and equity may be reduced, as access varies. Given evidence supporting
desirable effects, the panel formulated a conditional recommendation for DBS.
Clinical context
DBS candidates should be handled in specialized centers and carefully selected depending on clinical
findings of normal estimates of connectivity within the distributed motor and sensory circuits34, 35 (e.g.,
central motor conduction times, somatosensory evoked potentials); structurally normal MRI or showing
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high fractional anisotropy (FA value > 0.6) of the corticospinal fibres on pre-surgical 64-direction
tractography with MRI36; isolated dystonia without spasticity or weakness; and a viable target (i.e.,
globus pallidus or subthalamic nucleus on structural MRI)35. It is important to acknowledge that DBS is a
neurosurgical procedure involving the placement of electrodes and an internal pulse generator.
Implementation may be challenging in low-resource settings. While evidence supports a modest
improvement in dystonia, clinicians should emphasize that functional gains are less pronounced than
those observed in primary dystonias. Individualized goals should be established to guide a decision that
aligns with values and preferences.
Care Pathway Overview
An interpretation aid (Figure 1), plain language summary (Appendix S6), and assessment and monitoring
tools (Appendix S7) are provided to support implementation. These tools reflect those frequently used
in practice. A formal appraisal of their measurement properties is beyond the scope of this document.
Management of dystonia causing interference among individuals with CP should focus on individualized
goals. Multidisciplinary teams should engage families in shared decision-making to select an approach
considering benefits and harms and alignment with values and preferences. Pharmacological and
neurosurgical interventions are used in conjunction with therapeutic approaches. Depending on
individual values and preferences, oral baclofen is suggested when dystonia is causing interference.
Clonidine and gabapentin are suggested when dystonia is severe. Individual response should be
monitored using standardized outcomes, and medication weaned if there is no response after
optimizing dosage. With increasing dystonia severity, multiple oral medications may be required. For
severe generalized dystonia not responsive to oral medications, neurosurgical management (e.g., ITB,
DBS) is suggested. Periodic BoNT-A injections are suggested for focal or segmental dystonia causing
interference. Individuals with generalized dystonia and persistent focal postures may also consider
BoNT-A, and those with focal or segmental dystonia may consider oral medications.
Research Priorities
Intervention-specific priorities are provided (Table 3). Well-designed trials evaluating
efficacy/comparative effectiveness and safety across interventions are needed. Evidence for
rehabilitation strategies is also needed before formal recommendations can be developed. Future
studies should differentiate between predominant movement types to help distinguish the most
suitable sub-populations.
Newer methodologies (e.g., single case experimental design with replications across centers, N-of-1
studies) could generate international evidence. Important outcomes identified through stakeholder
consultation with individuals with CP and dystonia and their families should be assessed, including:
dystonia severity, achievement of individualized goals, motor function, pain/comfort, sleep duration and
quality, ease of caregiving, quality of life, and adverse events (including emergency care)37.
Researchers can consider the Performance Quality Rating Scale-individualised to objectively evaluate
goal performance38. A consensus on which existing dystonia severity scale to use (e.g., Barry Albright
Dystonia Scale, Burke-Fahn-Marsden Dystonia Rating Scale, Dyskinesia Impairment Scale dystonia
subscale) could enable pooling, cross-trial comparisons, and detection of clinically meaningful change.
Continued development of instrumented kinematic measures of dystonia severity, with a focus on
establishing thresholds for clinically meaningful change, is of interest39.
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Studies will also require health economic and physiological monitoring tools with outputs covering daily
activities. Sleep/wake charts for monitoring in home, school, and hospital settings should be studied.
Smart technologies should be harnessed for monitoring and possible machine-learning interpretations
of clinical state before, during and after interventions.
Table 3. Intervention-Specific Research Priorities
Intervention
Research Priorities for Dystonia and CP
Oral baclofen

Efficacy trials of oral baclofen to establish direct evidence
Benzodiazepines



Comparative effectiveness studies evaluating the role of benzodiazepines compared to other
interventions

Trihexyphenidyl



Clinical research studies evaluating the effectiveness and safety (including a focus on the effect on
cognitive function) of trihexyphenidyl in a subgroup of individuals with ‘isolated’ dystonia in CP

Clonidine



Gabapentin
Levodopa
Medical
cannabis
BoNT-A





ITB



DBS




Prospective studies of clonidine particularly in the subgroup of individuals with severe generalized
dystonia
Prospective studies of gabapentin using standardized outcome measures, including pain
Levodopa was not identified as a research priority.
Prospective studies comparing medical cannabis to other pain management options for dystonia
(e.g., gabapentin)
Prospective studies evaluating the role of BoNT-A, using standardized outcome measures, including
pain
Prospective cohort studies addressing the long-term impact of ITB and identifying baseline factors
that influence outcome
Long-term (over two to three years) comparative effectiveness studies of ITB and DBS
Prospective cohort studies addressing the long-term impact of DBS and identifying baseline factors
that influence outcome
Long-term (over two to three years) comparative effectiveness studies of ITB and DBS
International collaboration using more refined selection criteria, defining assessment ‘toolkits’
including neurophysiology, imaging and assessment protocols, obtaining blinded assessments, and
data handling






Limitations
Given limited studies specific to CP and dystonia, some recommendations are based on evidence from
other populations, whose response to interventions may differ from those with CP and dystonia. Despite
including best available evidence, included systematic reviews vary in methodological quality and most
primary studies included among them are observational, leading to between low and very low certainty
evidence. Estimates of the magnitude of desirable and undesirable effects are, therefore, very uncertain
in most cases. As a result, the recommendations are conditional in strength, highlighting the need for
consideration of individual value and preferences. Access and resources were considered within the
GRADE EtD frameworks when formulating recommendations, and the medical complexity of ITB and
DBS were identified as a potential barrier to implementation in low to middle income settings.
Recommendations were primarily based on systematic reviews published up to January 2022, which
may exclude more recently published studies.
Conclusion
This guideline was developed using GRADE and following AGREE II and AACPDM Care Pathway
standards. It is intended to guide clinical decisions related to pharmacological and neurosurgical
management aligned with individual values and preferences. Evidence continues to be limited, as
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illustrated by conditional recommendations. Research addressing identified priorities will contribute to
optimizing evidence-based care for individuals with CP and dystonia.
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Appendix S1: Methods
Development of this clinical practice guideline followed revised methodology developed by the AACPDM
Care Pathways committee1, which includes the implementation of GRADE2 for the evidence-torecommendation process.
1. Organization & Group Membership
Three principal groups were involved in the guideline development process: the guideline panel,
consumer group, and evidence and administration group. Group membership and contributions are
described in Table 1.
Guideline panel
Guideline panel members were selected to achieve a multidisciplinary group of clinical experts
with wide-ranging clinical expertise and research experience, representing North America, Europe, and
Australasia. The international guideline panel included two developmental paediatricians (DF, JR), three
paediatric neurologists (KH, JPL, JWM), two paediatric physical therapists (EM, AH), and one paediatric
occupational therapist (HG), all of whom had relevant clinical and research experience in the guideline
topic. The panel also included one methodologist (YFY), who facilitated panel discussions, and one
consumer representative with lived experience (BA) who represented the consumer group.
All panel members contributed to the process of reviewing clinical evidence, considering
additional factors, and formulating recommendations (described in Section 5: Evidence to
Recommendations). This work occurred during virtual meetings and was facilitated by web-based tools
(online file-sharing; https://gradepro.org). All panel members contributed to the editorial process.
Consumer group
The consumer group was founded to engage individuals with dystonia and CP and their
caregivers in the guideline development process. A targeted approach to sampling was used to recruit
participants through networks designed to engage community members in research, particularly in
advisory roles (i.e., CHILD-BRIGHT Network, Childhood Cerebral Palsy Integrated Neuroscience Discovery
Network (CP-NET), and Cerebral Palsy Research Network (CPRN)). Each network was provided with a
document describing the purpose of consumer engagement and scope of involvement, in addition to a
plain language summary of the guideline development process and activities in which consumer
representatives would be involved. All individuals who expressed interest and could be contacted for a
telephone call to discuss prospective involvement were invited to participate. The consumer group
consisted of two individuals with CP and dystonia, and five caregivers. Members are listed in Table 1.
The consumer group convened during two virtual meetings, in addition to reviewing draft
recommendations. The initial focus group involved introductory training about the guideline
development process and a facilitated discussion focused on eliciting consumer experiences with
dystonia management options, individual values and preferences, guideline topics of importance, and
outcomes that are important to individuals with CP and dystonia and their families. Information
gathered during this initial focus group was captured in a summary report, and findings were integrated
into the Evidence to Decision (EtD) framework for consideration by the guideline panel. The consumer
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group convened for a second time to review and provide feedback on draft recommendations. The final
recommendations were distributed to the consumer group electronically, and feedback was shared by
telephone or email.
Evidence & administration group
The evidence and administration group (DF, EB, IC, LS, YFY) was responsible for systematically
synthesizing and appraising evidence using the Grading of Recommendations, Assessment,
Development, and Evaluations (GRADE) approach and coordinating the logistics of the guideline
development process (i.e., preparing meeting materials, organizing consumer engagement activities,
documenting panel discussions and decisions, distributing minutes). Members also contributed to the
editorial process.
2. Guideline Funding & Management of Competing Interests
Consumer representatives received an honorarium in alignment with the CHILD-BRIGHT
Network Guidelines for Patient-Partner Compensation.3 The methodologist on the guideline panel (YFY)
received consultancy fees through the Evidence Foundation, a non-profit organization providing
methodological expertise and support to groups developing systematic reviews and clinical practice
guidelines, which was supported by AACPDM funds. . Members of the evidence and administration
group (EB, IC, LS) received salary support from the Ontario Brain Institute and Ward Family Summer
Student Research Program at Holland Bloorview Kids Rehabilitation Hospital. The guideline panelists
received no other compensation. The views of the funding bodies did not influence the content of this
guidance document.
Conflicts of interest (COI) of all participants contributing to the guideline development process
were documented and managed according to AACPDM policy, based on recommendations from the
Guidelines International Network-McMaster Guideline Development Checklist. All members of the
evidence group, consumer group, and guideline panel disclosed COIs prior to initiation of involvement.
Guideline panel members with financial COIs relevant to a particular PICO question recused themselves
from discussion and formulation of recommendations surrounding that question. These instances are
noted in the "Conflicts of Interest" section of relevant EtD frameworks. The Care Pathway chair and vicechair ensured that panel members who had contributed to the evidence upon which a recommendation
was based refrained from taking a strong advocacy role during discussions.
3. Formulating Questions & Prioritizing Outcomes
The questions addressed by this clinical practice guideline are largely aligned with those of the original
version.4 Medical cannabis was added as an intervention of interest following consultation with
consumer representatives and guideline panel discussion. To ensure that the questions being addressed
were clinically relevant, the panel carefully formulated each PICO (i.e., population, intervention,
comparator, outcome) question to address the population to which the intervention being assessed
would be most suitable:
1. Should individuals with CP and generalized† dystonia* causing interference# receive oral baclofen
versus not receiving oral baclofen?
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2. Should individuals with CP and generalized† dystonia* causing interference# receive benzodiazepines
versus not receiving benzodiazepines?
3. Should individuals with CP and generalized† dystonia* causing interference# receive trihexyphenidyl
versus not receiving trihexyphenidyl?
4. Should individuals with CP and severe§ generalized† dystonia* receive clonidine versus not receiving
clonidine?
5. Should individuals with CP and severe§ generalized† dystonia* receive gabapentin versus not
receiving gabapentin?
6. Should individuals with CP and generalized† dystonia* causing interference# receive levodopa versus
not receiving levodopa?
7. Should individuals with CP and generalized† dystonia* causing interference# receive medical cannabis
versus not receiving medical cannabis?
8. Should individuals with CP and focal or segmental‡ dystonia* causing interference# receive botulinum
toxin type A versus not receiving botulinum toxin type A?
9. Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral
dystonia medications¶ receive intrathecal baclofen (ITB) versus not receiving ITB?
10. Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral
dystonia medications¶ receive deep brain stimulation (DBS) versus not receiving DBS?
When formulating each PICO question, the panel considered the population to which each
intervention would be most applicable and whether this population was adequately reflected in
available evidence upon which the recommendation would be based. The general population of interest
was individuals with CP and dystonia* causing interference#. When the evidence was sufficiently specific
to a particular subgroup of interest (e.g., severe§ generalized† dystonia* for clonidine and gabapentin), a
PICO question specific to that subgroup was developed.
Outcomes of interest were aligned with those addressed in the first iteration of this guideline
(i.e., dystonia, motor function, pain/comfort, ease of caregiving), in addition to adverse events, quality
of life, and achievement of individualized goals, as informed through consumer consultation and
discussion among panel members. The panel agreed upon the following relative importance ratings:
dystonia (critical), achievement of individualized goals (critical), motor function (important),
pain/comfort (important), ease of caregiving (important), quality of life (important), and adverse events
(critical or important, depending on the intervention).
4. Evidence Synthesis & Appraisal
Retrieval of Clinical Evidence
A tiered approach was used to identify sources of evidence used to populate the Desirable
Effects and Undesirable Effects domains of the EtD frameworks. The first stage involved identifying PICO
questions for which evidence specific to individuals with CP and dystonia (i.e., direct evidence) was
available. For this purpose, an updated version of the systematic review informing the original version of
the Care Pathway was conducted using the GRADE approach.5
The systematic review of direct evidence identified no relevant studies for four interventions:
oral baclofen, benzodiazepines, gabapentin, and medical cannabis. Following the GRADE approach, the
second stage therefore involved conducting a search for next best available evidence. This included,
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where possible, systematic reviews focused on populations other than CP and dystonia, but upon which
recommendations could be based(i.e., “indirect evidence”; Table 2, Figure 1). If multiple reviews were
identified, those most recent and of highest quality (as appraised by the AMSTAR 2tool; Table 3) were
selected6. To ensure the most relevant and up-to-date evidence was included, ancillary searches were
conducted to identify primary studies published since the end of each review’s search period. If
systematic reviews were not available, primary studies were sought. The evidence sources used to
address each PICO question are documented in Table 4.
Synthesis & Appraisal of Clinical Evidence
GRADE Evidence Profiles (EP) and Summary of Findings (SoF) tables were used to summarize the
certainty of evidence and magnitude of effect at an outcome level. GRADE EPs are available in Appendix
S2 and SoF tables are embedded in the EtD frameworks (Appendix S3). For PICO questions informed by
direct evidence, EPs were taken directly from the systematic review conducted specifically to support
this guidance document7. To ensure consistency across EPs regardless of evidence sources used, in cases
where evidence was sought from indirect sources, the evidence group was responsible for extracting
data from relevant primary studies cited, evaluating associated risk of bias (Table 5), and using this
information to populate the relevant EP. Risk of bias assessment was conducted as previously
described7. In brief, the Cochrane Risk of Bias 2.0 tool8 was used for randomized studies. As nonrandomized studies were of a pre-post design, a tool reflecting domains most pertinent to this study
type and aligned with the ROBINS-I9 was used. The evidence synthesis process followed GRADE methods
used in the systematic review of direct evidence, as described elsewhere7. The level of evidence
certainty was also assigned following the GRADE approach.10 In brief, based on judgements made for
each of eight domains (i.e., risk of bias, inconsistency, imprecision, indirectness, publication bias,
magnitude of effect, plausible confounding, and dose-response relationship), certainty was rated as
high, moderate, low, or very low (Table 6).10
Retrieval of Evidence Related to Other Domains
Structured searches were conducted for evidence related to resource use (Table 7, Figure 2).
Searches for existing systematic reviews of economic evidence were limited to interventions for which
the panel agreed that it was plausible that resource use considerations might change the direction
and/or strength of the recommendation (i.e., ITB, DBS). Findings were used to develop SoF tables, which
are included in the Resource Use domain of applicable EtD frameworks. Findings related to costeffectiveness were summarized narratively and included in the Cost Effectiveness domain of the EtD
framework.
An informal structured search was conducted to identify evidence related to values and
preferences among individuals with CP and dystonia. Primary studies cited in the included systematic
reviews were also reviewed for qualitative information related to values and preferences and
acceptability. Findings were summarized narratively in the corresponding domains within the EtD
frameworks.
5. Evidence to Recommendations
To facilitate moving from evidence to recommendations in a structured and transparent
manner, an EtD framework was developed for each PICO question using the GRADEPro Guideline
Development tool (https://gdt.gradepro.org/app/). The guideline panel convened during several virtual
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meetings, each of which focused on reviewing the EtD frameworks and formulating associated
recommendations. EtD frameworks and associated documents were distributed to the panel in advance
of each meeting. A member of the evidence group presented the evidence and panel members made
suggestions for modifications and identified any missing evidence pertinent to the question being
addressed. The guideline panel then agreed upon judgements for each of the 12 items within the EtD
framework (Appendix S3):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Problem (i.e., determination of the priority level of the PICO question)
Desirable effects (i.e., review of evidence related to desirable outcomes of interest)
Undesirable effects (i.e., review of evidence related to adverse events)
Certainty of evidence (i.e., evaluation of the certainty of evidence across outcomes)
Values (i.e., consideration of values and preferences expressed by consumer group members
and identified through structured literature search)
Balance of effects (i.e., evaluation of the balance between desirable and undesirable effects)
Resources required (i.e., consideration of anticipated costs, if applicable)
Certainty of evidence of required resources (i.e., certainty of economic evidence, if applicable)
Cost-effectiveness (i.e., consideration of evidence from economic evaluations, if applicable)
Equity (e.g., considerations related to variability in access across jurisdictions)
Acceptability (e.g., ethical considerations, stakeholder perspectives)
Feasibility (e.g., considerations related to variability in access across jurisdictions)

Individual judgements populated a Summary of Judgements table (see Section C. Summary of
Judgements in each EtD framework (Appendix S3)), providing a visual overview of panel decisions and
initial indication of whether judgements were supportive of a recommendation for or against the
intervention. Considering the balance of judgements made, the guideline panel agreed on the type,
direction, strength, and wording of each recommendation, in addition to the values and preferences
statements and remarks, on the basis of consensus or, in rare instances, by voting. A summary of the
group discussion was circulated to the panel following each meeting. All panel members reviewed and
approved the final recommendations.
6. Document Review, Implementation, Monitoring & Plans for Updating
The guideline was distributed to the consumer group and feedback was collected by phone or
email. It also underwent external review by a group of 30 clinicians with broad geographical
representation and a diverse spectrum of clinical and research expertise (Table 1). All feedback received
was documented and the guideline panel convened for a final meeting to discuss key considerations
raised during the external consultation. Feedback shared related to the clarity of recommendations led
the panel to reframe some of the original PICO questions to focus on the more specific population to
which certain interventions are most applicable (i.e., dystonia causing interference), and reformulate
applicable recommendations accordingly. These revisions, in addition to the panel’s response to other
feedback received during the external consultation, are detailed in Appendix S4. The Care Pathway was
then reviewed and appraised by the AACPDM Care Pathways Committee using the AGREE-II instrument.
Feedback received from the AACPDM Care Pathways Committee, along with the panel’s response, is
documented in Appendix S5.
As part of the external review process, potential barriers and facilitators to the guideline’s
application were sought. Barriers, including the need for access to specialized centres and
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multidisciplinary care teams, and regional variability in access to medications, were considered within
the “feasibility” domain of the EtD frameworks.
The Care Pathway will be posted on the AACPDM website and available for feedback from the
AACPDM general membership. All feedback received and the guideline panel’s responses will be
recorded and made available. An online feedback forum will be developed for continued monitoring. (
In accordance with AACPDM guidelines for Care Pathway development, this clinical practice
guideline will be reviewed for updating five years from the date of posting. Dr. Darcy Fehlings and Dr.
Hortensia Gimeno will monitor the literature for pertinent new evidence following the date of posting
the current version of the Care Pathway and contact the AACPDM should an update be warranted prior
to the end of the five-year period. Otherwise, an updated systematic literature search and evidence
synthesis process will be initiated 18 months prior to five years from the posting date. Should new
evidence warrant changes in the direction or strength of any recommendation, the guideline panel will
reconvene to review the relevant GRADE evidence profiles and work through the EtD framework to
reformulate those recommendations. If new evidence does not support revisiting any recommendation,
the updated evidence profiles will be submitted to the AACPDM without reconvening the guideline
panel.
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Table 1. Group Membership & Contributions
Name
Content Expertise
Guideline Panel
Dr. Darcy Fehlings
Developmental
paediatrician

Institution

Location

Role

Holland Bloorview Kids Rehabilitation Hospital; Department of
Paediatrics, University of Toronto

Toronto, ON, Canada

Care Pathway Chair

Dr. Yngve Falck-Ytter

Methodologist

Veteran Affairs North East Ohio Health Care System
Case Western Reserve University

Cleveland, OH, USA

Vice-chair

Brenda Agnew

Consumer
representative

N/A

Burlington, ON, Canada

Panel member

Dr. Hortensia Gimeno

Paediatric
occupational
therapist

London, UK

Panel member

Dr. Adrienne Harvey

Paediatric physical
therapist

Parkville, Vic, Australia

Panel member

Dr. Kate Himmelmann

Paediatric
neurologist

Wolfson Institute of Population Medicine, Queen Mary University of
London, London, UK
Barts Health NHS Trust, Therapies Department, Royal London
Hospital, London, UK
Developmental Disability and Rehabilitation Research, Murdoch
Children’s Research Institute; Department of Paediatrics, The
University of Melbourne
Department of Pediatrics, Clinical Sciences, Sahlgrenska Academy,
University of Gothenburg

Gothenburg, Sweden

Panel member

Dr. Jean-Pierre Lin

Paediatric
neurologist

London, UK

Panel member

Dr. Jonathan Mink

Paediatric
neurologist

Complex Motor Disorders Service, Evelina London Children’s
Hospital Guy’s and St. Thomas’, NHS Foundation Trust;
Women’s and Children’s Health Institute, Faculty of Life Sciences &
Medicine, King’s Health Partners
University of Rochester

Rochester, NY, USA

Panel member

Dr. Elegast Monbaliu

Paediatric physical
therapist

KU Leuven

Leuven, Belgium

Panel member

Dr. James Rice

Developmental
paediatrician

Paediatric Rehabilitation Department, Women's and Children's
Hospital

North Adelaide, Australia

Panel member

Burlington, ON, Canada

Consumer group member

New Haven, CT, USA

Consumer group member

Ottawa, ON, Canada

Consumer group member

Toronto, ON, Canada

Consumer group member

Toronto, ON, Canada

Consumer group member

Atlanta, GA, USA

Consumer group member

Consumer Group
Brenda Agnew

Lived experience

Lisa Blumberg

Lived experience

Kathleen Best

Lived experience

Shoshana Goldberg

Lived experience

Yemina Goldberg

Lived experience

Lisa Waters

Lived experience

N/A
N/A
N/A
N/A
N/A
N/A
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Jaime Winkler

Lived experience

N/A

Saskatoon, SK, Canada

Consumer group member

Evidence & Administration Group
Name
Content Expertise
Developmental
Dr. Darcy Fehlings
paediatrician

Institution
Holland Bloorview Kids Rehabilitation Hospital; Department of
Paediatrics, University of Toronto

Toronto, ON, Canada

Care Pathway Chair

Dr. Yngve Falck-Ytter

Veteran Affairs North East Ohio Health Care System
Case Western Reserve University

Cleveland, OH, USA

Vice-chair

Toronto, ON, Canada

Evidence synthesis and appraisal,
organization and documentation of
consumer engagement activities
and panel meetings

Toronto, ON, Canada

Evidence synthesis and appraisal

Toronto, ON, Canada

Evidence synthesis and appraisal,
organization and documentation of
consumer engagement activities
and panel meetings

Methodologist

Emma Bohn

Research Assistant

Isabelle Caven

Undergraduate
summer research
student

Lauren Switzer

Research manager

Participants in External Review Process
Name
Content Expertise
Neurodevelopmental
Dr. John Andersen
paediatrician

Holland Bloorview Kids Rehabilitation Hospital; Department of
Paediatrics, University of Toronto

Holland Bloorview Kids Rehabilitation Hospital; Department of
Paediatrics, University of Toronto
Holland Bloorview Kids Rehabilitation Hospital; Department of
Paediatrics, University of Toronto

Institution
Glenrose Rehabilitation Hospital
Department of Pediatrics, University of Alberta

Location

Role

Location

Role

Edmonton, AB, Canada

External review

Dr. Giuliana Antolovich

Paediatrician

Murdoch Children’s Research Institute
Royal Children’s Hospital Melbourne

Parkville, Vic, Australia

External review

Dr. Bhooma Aravamuthan

Paediatric
movement disorders
neurologist

Washington University School of Medicine

St. Louis, MO, USA

External review

Dr. Lynn Bar-On

Physiotherapist

Ghent University, Department of Rehabilitation Sciences

Ghent, Belgium

External review

Dr. Mohan Belthur

Paediatric
orthopaedic surgeon

Department of Child Health & Orthopedics, University of Arizona
College of Medicine – Phoenix; Department of Orthopedics, Phoenix
Children’s Hospital

Phoenix, AZ, USA

External review & AACPDM liaison

Dr. Laura Bonouvrié

Paediatric physiatrist

Amsterdam UMC

Amsterdam, Netherlands

External review

Dr. Alfred Peter Born

Paediatric
neurologist

Rigshospitalet

Copenhagen, Denmark

External review

Dr. Roslyn Boyd

Physiotherapist

Chid Health Research Centre, Queensland Cerebral Palsy and
Rehabilitation Research Centre, The University of Queensland

Brisbane, Qld, Australia

External review

Erin Brandon

Paediatric nurse
practitioner

Holland Bloorview Kids Rehabilitation Hospital

Toronto, ON, Canada

External review

Dr. Annemieke Buizer

Paediatric physiatrist

Amsterdam UMC, Vrije Universiteit Amsterdam, Department of
Rehailitation Medicine, Amsterdam Movement Sciences

Amsterdam, Netherlands

External Review
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Emma Children’s Hospital, Amsterdam UMC
Dr. Leon Dure

Pediatric neurologist

University of Alabama at Birmingham

Birmingham, AL, USA

External review

Dr. Hernan Gonorazky

Paediatric
neurologist

The Hospital for Sick Children
University of Toronto

Toronto, ON, Canada

External review

Dr. Mark Gormley

Paediatric physiatrist

Department of Physical Medicine and Rehabilitation, Gillette
Children’s Specialty Healthcare

St. Paul, MN, USA

External review

Dr. Jan-Willem Gorter

Paediatric physiatrist

CanChild Centre for Childhood Disability Research, Department of
Pediatrics, McMaster University; McMaster Children’s Hospital

Hamilton, ON, Canada

External review

Dr. Anne Kawamura

Developmental
paediatrician

Holland Bloorview Kids Rehabilitation Hospital

Toronto, ON, Canada

External review

Dr. Michael Kruer

Paediatric
neurologist

Pediatric Movement Disorders Program, Barrow Neurological
Institute, Phoenix Children’s Hospital

Phoenix, AZ, USA

External review

Dr. Anne Koy

Paediatric
neurologist

University Hospital Cologne
Department of Pediatrics, University of Cologne

Cologne, Germany

External review

Jennifer Lewis

Physiotherapist

Kids Rehab, The Children’s Hospital at Westmead

Sydney, NSW, Australia

External review

Royal Belfast Hospital for Sick Children

Belfast, UK

External review

Holland Bloorview Kids Rehabilitation Hospital

Toronto, ON, Canada

External review

Children’s Hospital of Eastern Ontario
Department of Pediatrics, University of Ottawa

Ottawa, ON, Canada

External review

Department of Pediatrics, University of Calgary

Calgary, AB, Canada

External review

Department of Pediatrics, McMaster University

Hamilton, ON, Canada

External review

Sheffield Children’s Hospital

Sheffield, UK

External review

Dr. Claire Lundy
Dr. Amber Makino
Dr. Anna McCormick
Dr. Scott McLeod

Dr. Ronit Mesterman

Dr. Santosh Mordekar

Consultant in
paediatric neurology
and neurodisability
Developmental
paediatrician
Paediatric physiatrist
Developmental
paediatrician
Paediatric
neurologist &
developmental
paediatrician
Paediatric
neurologist

Dr. Roser Pons

Paediatric
neurologist

Aghia Sofia Children’s Hospital; National and Kapodistrian University
of Athens

Athens, Greece

External review

Dr. Simon Schless

Physiotherapist

ALYN Paediatric and Adolescent Rehabilitation Hospital

Jerusalem, Israel

External review

Dr. Jordan Sheriko

Paediatric physiatrist

Department of Pediatrics, Dalhousie University

Halifax, NS, Canada

External review

Nadine Smith

Physiotherapist

Departments of Physiotherapy and Kids Rehab WA, Perth Children’s
Hospital

Nedlands, WA, Australia

External review
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Dr. Kirsty Stewart

Occupational
therapist

The Children’s Hospital at Westmead

Sydney, NSW Australia

External review

Dr. Ellen Wood

Paediatric
neurologist

Department of Pediatrics, Dalhousie University

Halifax, NS, Canada

External review
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Table 2. Search strategy for systematic reviews of indirect evidence
1. (dystoni* OR cerebral pals*).mp.
2. (benzodiazepine* OR clonazepam OR klonopin OR diazepam OR valium OR lorazepam OR Ativan).mp.
3. (clonidine OR carapres OR kapvay).mp.
4. (baclofen OR lioresal OR gablofen OR kemstro OR gaba B agonist).mp.
5. (gamma-aminobutyric acid OR gabapentin OR analgesic OR Neurontin OR cyclohexanecarboxylic acid OR amine OR pharmaco*).mp.
6. (cannab* OR marijuana OR CBD OR THC).mp.
7. 2 OR 3 OR 4 OR 5 OR 6 OR 7
8. 1 AND 7
9. Exp review/ OR exp systematic review/ OR exp meta analysis/ OR (literature adj3 review$).ti.ab.
10. (medline OR medlars OR embase OR pubmed OR cinahl OR amed OR psychlit OR psyclit OR psychinfo OR scisearch OR Cochrane).ti.ab.
11. 9 AND 10
12. ((systematic$ adj2 (review$ OR overview)) OR (evidence$ adj3 (review$ or overview)) OR guideline OR meta?anal$ OR meta anal$ OR
meta-anal$ OR metaanal$ OR metanal$).ti.ab.
13. 11 OR 12
14. 8 AND 13
15. Limit 31 to (English language and humans)
Search strategy used for Medline (Ovid) and adapted for EMBASE and Cochrane Reviews
Search terms specific to identifying systematic reviews (i.e., lines 9-12) were adapted from the BMJ Medline systematic review strategy.
Search conducted on May 14, 2020 and updated January 6, 2022

Table 3. AMSTAR 2 Appraisal of Included Systematic Reviews: Clinical Evidence
AMSTAR 2 Item
Systematic Review

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Overall†

Y

Y

Y

PY

Y

Y

PY

Y

Y

Y

Y

Y

Y

Y

Y

Y

High

Masson et al., 201711

Y

N

Y

PY

Y

N

Y

PY

N

N

NA

NA

N

Y

NA

Y

High

201012

N

N

Y

PY

Y

Y

N

N

PY

N

NA

NA

Y

Y

NA

Y

Low

Y

N

N

PY

Y

N

N

PY

PY

N

NA

NA

Y

Y

NA

N

Low

Masson et al., 201711

Y

N

Y

PY

Y

N

Y

PY

N

N

NA

NA

N

Y

NA

Y

High

12

N

N

Y

PY

Y

Y

N

N

PY

N

NA

NA

Y

Y

NA

Y

Low

Navarrete-Opazo et al.,
201614

Y

Y

N

PY

Y

Y

N

Y

Y

Y

NA

NA

Y

Y

NA

Y

Low

Balash et al., 200415

N

N

N

N

N

N

N

N

N

N

NA

Y

N

N

NA

Y

Critically Low

N

N

N

PY

Y

Y

N

PY

N

N

NA

NA

Y

N

NA

Y

Low

Y

N

N

Y

Y

Y

N

Y

Y

Y

NA

NA

Y

N

NA

Y

Low

N

N

N

N

Y

Y

N

N

N

N

NA

NA

N

N

NA

Y

Critically Low

Nielsen et al., 201919

N

N

N

PY

N

N

N

Y

N

N

NA

NA

Y

N

NA

Y

Low

Lim et al., 201720*

N

N

N

PY

N

Y

N

PY

Y

N

NA

NA

Y

N

NA

Y

Low

Elliot et al., 201921*

Y

Y

N

PY

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

High

Direct Evidence
Bohn et al., 20217
Indirect Evidence: Benzodiazepines

Delgado et al.,

Tsoi et al., 201213
Indirect Evidence: Oral baclofen

Delgado et al., 2010

Indirect Evidence: Gabapentin
Ostojic et al., 201816
Egunsola et al.,

201917*

Arya et al., 201318*
Indirect Evidence: Medical cannabis

AMSTAR, A Measurement Tool to Assess Systematic Reviews; PY, probably yes; N, no; NA, not applicable; Y, yes
*Additional systematic review identified through structured search to provide thorough evaluation of adverse events.
†Overall confidence rated based on weaknesses in critical domains, as defined by Shea et al.6. Items 9 and 13 were not considered critical domains for our purposes, given that RoB was reassessed by the guideline
development team. Most studies were rated as low quality due to not including a list of excluded studies or for lacking protocol registration, which Shea et al. define as critical domains.

Table 4. Evidence sources used to address PICO questions
Direct
PICO
Intervention
evidence
Evidence Sources
Question
identified?

Systematic review specific to individuals with dyskinetic CP11

Systematic review specific to individuals with spastic CP12
1
Oral baclofen
No

Systematic review specific to individuals with spastic CP14

Systematic review specific to individuals with primary dystonia15

Systematic review specific to individuals with dyskinetic CP11

Systematic review specific to individuals with spastic CP12
2
Benzodiazepines
No

Systematic review specific to individuals with spastic CP13

Supplemented with studies identified in an ancillary search specific to
status dystonicus22,23
3
Trihexyphenidyl
Yes

Systematic review specific to individuals with CP and dystonia7

Systematic review specific to individuals with CP and dystonia7
4
Clonidine
Yes

Supplemented with studies identified in an ancillary search specific to
status dystonicus24

Systematic review focused on pain management options for
individuals with CP16

Supplemented with systematic review specific to pain for undesirable
5
Gabapentin
No
effects17

Supplemented with systematic review specific to epilepsy for
undesirable effects18

Systematic review specific to individuals with CP and dystonia7
6
Levodopa
Yes

Supplemented with evidence from a systematic review specific to
individuals with dyskinetic CP11 for some outcomes

Systematic review specific to spasticity19

Supplemented with systematic reviews specific to epilepsy for
7
Medical cannabis
No
undesirable effects21

Supplemented with systematic review specific to primary dystonia20
for undesirable effects
8
BoNT-A
Yes

Systematic review specific to individuals with CP and dystonia7
9
ITB
Yes

Systematic review specific to individuals with CP and dystonia7
10
DBS
Yes

Systematic review specific to individuals with CP and dystonia7
BoNT-A, botulinum toxin type A; CP, cerebral palsy; DBS, deep brain stimulation; ITB, intrathecal baclofen

Overall confidence rating for systematic reviews(AMSTAR 2)








High
Low
Low
Critically low
High
Low
Low




High
High



Low



Low



Critically low




High
High




Low
High



Low





High
High
High

Table 5. Risk of bias assessment for individual studies from included systematic reviews
Study
Dystonia
Goal Achievement
Motor Function
Oral Baclofen
Milla & Jackson 197725
High
High
McKinlay 198026
High
High
Greene & Fahn 199227
High
Anca 200328
High
Vargus-Adams 200429
High
High
Scheinberg 200630
Low
Goyal 201631
High
Benzodiazepines
Holt 196432
Angara & Whittaker 196533
High
High
Marsh 196534
High
Engle 196635
High
High
Manji 199823
High
Mathew 2005a36
Low
Low
Mathew 2005b37
Fasano 201222
High
Goyal 201631
High
Trihexyphenidyl
Fahn 198338
High
Hoon 200139
High
Sanger 200740
High
High
Rice & Waugh 200941
Some concerns
Some concerns
Some concerns
Ben-Pazi 201142
High
High
Carranza-del Rio 201143
High
High
Battini 201444
High
High
Clonidine
Nakou 201724
High
Sayer 201745
High
High
Gabapentin
Appleton 199946
Arnold 201647
Liow 201648
High
Levodopa
Rosenthal 197249
High
Pozin 200950
High
Medical cannabis
Fox 200251
Zadikoff 201152
Devinsky 201753
Devinsky 2018a54
Devinsky 2018b55
Libzon 201856
High
High

Pain/Comfort

Ease of Caregiving

Quality of Life

Adverse Events

High
-

High
-

-

High
High
High
High

-

High
High
Some concerns
-

Some concerns
-

High
High
High
Low
Some concerns
High

-

High
High
-

High
-

High
High
Some concerns
High
High
-

High
High

High
-

High

High
High

High

High

-

Low
Unclear
-

High
-

-

-

High

-

-

-

High

-

High

Unclear
High
Low
Low
Low
High
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Thiele 201857
Fairhurst 202058
Botulinum toxin type A
Arens 199759
Sanger 200760
Lundy 200961
Yi 201862
Kitai 202063
Intrathecal baclofen
Albright 199864
Albright 200165
Dachy & Dan 200466
Motta 200867
Motta 200968
Motta 201169
Zdolsek 201170
Bonouvrié 201671
Eek 201872
Pruszczynski 201873
Bonouvrié 201974
Kim 201975
Imerci 202076
Stewart 202077
Deep brain stimulation
Vidailhet 200978
Air 201179
Kim 201180
Marks 201181
Gimeno 201282
Gimeno 201383
Lumsden 2013
Marks 201384
Olaya 201385
Bhanpuri 201486
Gimeno 201487
Keen 201488
Kim 201489
Koy 201490
Romito 201591
Koy 201792
Kim 201975
Tustin 201993
Perides 202094

Low

-

-

Low

-

Low

Low
Low

High
Some concerns
-

High
High
-

High
Some concerns
High

High
Some concerns
High

High

High
-

High
High
Some concerns
-

High
High
High
High
High
High
High
High
Some concerns
High
-

High
Some concerns
-

High
High
High
High
High
High
High
High
Some concerns
High
-

High
High
High
High
Some concerns
High
High

High
HighHigh
High
High
High
Some concerns
High

High
High
High
High

High
High
High
High
High
High
Some concerns
High
High
-

High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High
High

High
High
-

High
High
High
High
High
High
High
High
High
High
High
High
High
-

High
High
High
High
High
High

-

High
High
High
High
High
High
High
High
-

High
High
High
High
High
High
High
High
High
High
High
High
-
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Table 6. Interpretation of GRADE evidence certainty ratings10
Evidence Certainty
Interpretation
High
We are very confident that the true effect lies close to that of the estimate of effect.
⨁⨁⨁⨁
Moderate
⨁⨁⨁◯
Low
⨁⨁◯◯
Very Low
⨁◯◯◯

We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially difference.
Our confidence in the effect estimate is limited. The true effect may be substantially difference from the estimate
of effect.
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the
estimate of effect.

Table 7. Search strategy for systematic reviews of economic evidence
1. (dystoni* OR cerebral pals*).mp.
2. Exp review/ OR exp systematic review/ OR exp meta analysis/ OR (literature adj3 review$).ti.ab.
3. (medline OR medlars OR embase OR pubmed OR cinahl OR amed OR psychlit OR psyclit OR psychinfo OR scisearch OR Cochrane).ti.ab.
4. 9 AND 10
5. ((systematic$ adj2 (review$ OR overview)) OR (evidence$ adj3 (review$ or overview)) OR guideline OR meta?anal$ OR meta anal$ OR
meta-anal$ OR metaanal$ OR metanal$).ti.ab.
6. 11 OR 12
7. Economics/
8. Exp “Costs and Cost Analysis”/
9. Exp “economics, hospital”/
10. “economics, medical”
11. “economics, nursing”/
12. “economics, pharmaceutical”
13. (economic$ or cost or costs or costly or costing or price or prices or pricing or pharmacoeconomic$).mp.
14. (expenditure$ not energy).mp.
15. Value for money.mp.
16. Resource.mp. OR exp Health Resources/
17. 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16
18. (baclofen OR lioresal OR gablofen OR kemstro OR gaba b agonist OR deep brain stim* OR rhizotomy* OR botox OR botulinum
toxin*).mp.
19. 1 AND 6 AND 17 AND 18
Search strategy used for Medline (Ovid) and adapted for EMBASE and Cochrane Reviews
Search terms specific to identifying economic studies adapted from the NHS EED search filter
Search conducted on May 14, 2020 and updated on January 6, 2022
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Identification

Records identified through
database searching
(n = 1004 + 131)a

Records after duplicates removed
(n = 889 + 120)

Records excluded
(n = 777 + 105)

Full-text articles excluded
(n = 89 + 15)
•
•
•
•
•
•
•

Wrong study type: 37 + 4
Wrong intervention: 16 + 2
Wrong population: 15 + 3
Duplicate: 9
Abstract only: 8 + 2
Other: 3 + 4b
Not English: 1

Full-text articles assessed for
eligibility
(n = 112 + 15)

•
•
•
•
•

Wrong study type: 15 + 18
Wrong intervention: 317 + 47
Wrong population: 441 + 40
Duplicate: 3
Other: 1

Total studies considered
(n = 23c)

Eligibility

Screening

Records screened
(n = 889 + 120)

Benzodiazepines
(n = 12d)

Oral baclofen
(n = 12e)

Gabapentin
(n = 4f)

Medical cannabis
(n = 5g)

Included

Total studies included
(n = 7c)

Benzodiazepines
(n = 3h)

Oral baclofen
(n = 4i)

Gabapentin
(n = 1j)

Medical cannabis
(n = 1k)

+

+

Gabapentin
(n = 2l)

Medical cannabis
(n = 2m)

Adverse
Events

Figure 1. Overview of study selection process for systematic reviews of indirect clinical evidence
a.
b.

c.
d.

e.

f.
g.

h.
i.
j.
k.

All numbers are recorded as: records identified in the original search (conducted May 14th, 2020) + records identified in the updated
search (January 6th, 2022)
Four systematic reviews identified in the updated search (conducted on January 6th, 2022) were relevant to the PICO questions of interest,
but only included primary studies already represented in the systematic reviews previously included following the original search (May
14th, 2020).
Includes systematic reviews reporting on multiple interventions (e.g., benzodiazepines and oral baclofen), which are represented multiple
times in the following row to reflect the relevant interventions address.
Twelve systematic reviews evaluating the use of benzodiazepines among individuals with cerebral palsy or dystonia were identified. The
populations evaluated included: tardive dyskinesia/dystonia (n=3), dystonia of various aetiologies (n=2), oculogyric crisis (n=1), acquired
dystonia (n=1), dystonic tremor (n=1), glutaric aciduria type 1 (n=1), spastic CP (n=2), and dyskinetic CP (n=1).
Twelve systematic reviews evaluating the use of oral baclofen with CP or dystonia were identified. The populations evaluated included:
spastic CP (n=3), dystonia of various aetiologies (n=2), tardive dyskinesia/dystonia (n=2), dystonic tremor (n=1), glutaric aciduria type I
(n=1), CP of any subtype (n=1), dyskinetic CP (n=1), and spasticity of various aetiologies (including CP; n=1).
Four systematic reviews evaluating the use of gabapentin among individuals with CP or dystonia were identified. The populations
evaluated included: oculogyric crisis (n=1), CP (n=1), generalized dystonia (n=1), and acquired dystonia (n=1).
Five systematic reviews evaluating the use of medical cannabis among individuals with CP or dystonia were identified. The populations
evaluated included: movement disorders (including dystonia; n=2), neurologic disorders (including cervical dystonia; n=1), dystonia of
various aetiologies (n=1), and spasticity (including CP; n=1).
Among the 12 systematic reviews identified, 3 were found to be of sufficient quality and of relevance to the clinical practice guideline.
These included one systematic review in dyskinetic CP11 and two in spastic CP12,13.
Among the 12 systematic reviews identified, 4 were found to be of sufficient quality and of relevance to the clinical practice guideline.
These included one systematic review in dyskinetic CP11, two in spastic CP12,14, and one in dystonia of various aetiologies15.
Among the 4 systematic reviews identified, 1 was found to be of sufficient quality and of relevance to the clinical practice guideline. The
single systematic review involved participants with CP16.
Among the 5 systematic reviews identified, 1 was found to of highest relevance to the clinical practice guideline. The single systematic
review included two studies involving participants with CP19.

33

l.

m.

An additional structured search was conducted to identify existing systematic reviews in populations other than CP or dystonia in which
adverse events were thoroughly and systematically addressed. Two systematic reviews specific to gabapentin were identified and used to
provide more thorough information related to adverse events within the evidence profile.17,18
An additional structured search was conducted to identify existing systematic reviews in populations other than CP or dystonia in which
adverse events were thoroughly and systematically addressed. Two systematic reviews specific to medical cannabis were identified and
used to provide more thorough information related to adverse events within the evidence profile.20,21
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Identification

Records identified through
database searching
(n = 71 + 11)a

Records after duplicates removed
(n = 59 + 9)

Records excluded
(n = 31 + 8)

Included

Eligibility

Screening

Records screened
(n = 59 + 9)
Full-text articles excluded
(n = 26)
•
•
•
•
•

Wrong intervention: 18
Not economic: 3
Not English: 2
Wrong population: 2
Other: 1 + 1b

Full-text articles assessed for
eligibility
(n = 28 + 1)

•
•
•
•
•
•

Not economic: 10
Wrong population: 9
Wrong intervention: 5 + 6
Wrong study type: 4 + 2
Other: 2
Not English: 1

Total studies considered
(n = 2)

ITB
(n = 1)

DBS
(n = 1)

Figure 2. Overview of study selection process for systematic reviews of economic evidence
a.
b.

All numbers are recorded as: records identified in the original search (conducted May 14th, 2020) + records identified in the updated
search (January 6th, 2022)
One systematic review identified in the updated search (conducted on January 6th, 2022) included relevant economic evidence for ITB, but
the only included primary study is already represented in the systematic review previously included following the original search (May
14th, 2020).
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1.

Evidence Profile: Oral Baclofen

PICO Question: Should individuals with CP and generalized† dystonia* causing interference# receive oral baclofen versus not receiving oral baclofen?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Other
Risk of bias
Inconsistency
Indirectness
Imprecision
With oral
Without oral
Relative
Absolute
o
(N studies)
design
considerations
baclofen
baclofen
(95% CI)
(95% CI)
Tone – assessed with: MAS [MCID: 1 point], MTS, subjective impressions

Certainty

Importance

Spastic CP1,a
15
(12)b

RCT

not serious

not serious

very seriousc

very seriousd

none

15

15

-

MTSe MD: -4.40
(-10.8 to 2.0)

⨁◯◯◯
VERY
LOW

Critical

Spastic CP1
30
(13)f

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

-

30

-

MAS MD: -0.53
(-0.82 to -0.24)

⨁◯◯◯
VERY
LOW

Critical

Spastic CP4
11
(15)

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

“No change” in MAS

⨁◯◯◯
VERY
LOW

Critical

none

“Baclofen therapy improved leg dystonia in 14 patients in dosages
over 50 mg/day”7
“Good response” to baclofen reported in 7/16 and “poor
response” in 9/16.8

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

Primary
dystonia6
nonseriousg
not serious
very seriousc
very seriousd
31
randomized
7,8
(2 )
Achievement of Individualized Goals – assessed with: GAS [goal achievement: T-score ≥50
Spastic CP1,a
15
(12)

RCT

not serious

not serious

very seriousc

very seriousd

none

15

15

-

GAS MDh: 6.6
(1.0 to 12.3)

Motor Function – assessed with: subjective impressions
Spastic CP1
20
(19)

RCT

seriousi

not serious

very seriousc

very seriousd

none

Improvements in walking (20%), scissoring (30%), active
physiotherapy (45%), passive physiotherapy (60%) and manual
dexterity (20%)

⨁◯◯◯
VERY
LOW

Important

Spastic CP4
11
(15)

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

“Equal numbers of patients demonstrated increases and
decreases [in GMFM-66 scores]”
10/11 parents reported improved functioning

⨁◯◯◯
VERY
LOW

Important

none

Decreased (i.e., worsened) Child Health Questionnaire scores for
the Bodily Pain subscalej
4/11 parents reported that their child was more comfortable

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

Pain/Comfort – assessed with: Child Health Questionnaire – Bodily Pain; subjective impressions
Spastic CP4
11
(15)

nonrandomized

seriousg

not serious

very seriousc

very seriousd

Ease of Caregiving – assessed with: PEDI – Self Care [MCIDk: 6.0 to 15.6]; subjective impressions

Spastic CP1,a
15
(12)

RCT

seriousi

not serious

very seriousc

very seriousd

none

Spastic CP4
11
(15)

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

15

15

-

PEDI MD
Self-Care:
-1.5 (-3.5 to 0.6)
Mobility:
-1.5 (-3.1 to 0.2)
Social Function:
-0.2 (-3.0 to 2.6)

6/11 parents reported that it was easier to care for their child
following baclofen
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Quality of Life
0

-

-

-

-

-

-

-

-

-

-

-

Important

Spastic CP1
55
(32,9,10)l,m

RCT

seriousn

not serious

very seriousc

very seriousd

none

5/55
(9.1%)

15/55
(27.3%)

RR 3.7
(0.84 to
15.9)

242 more per
1,000 (15 fewer
to 1,000 more)

⨁◯◯◯
VERY
LOW

Important

Spastic CP1
30
(13)o

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

6/30 participants experienced side effectsp

⨁◯◯◯
VERY
LOW

Important

Spastic CP4
11
(15)q

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

5/11 participants experienced sleepiness, which usually resolved
without dose alterations

⨁◯◯◯
VERY
LOW

Important

Primary
Dystonia6,r,s
16
(18)

nonrandomized

seriousg

not serious

very seriousc

very seriousd

none

2/15 participants experienced side effectst

⨁◯◯◯
VERY
LOW

Important

Adverse Events

AS, Ashworth Scale; DRS, Dystonia Rating Scale; CHQ, Child Health Questionnaire; CI, confidence interval; CP, cerebral palsy; GAS, goal attainment scale; GMFM, Gross Motor Function Measure; MAS, Modified Ashworth Scale; MD, mean difference; MTS,
Modified Tardieu Scale; PEDI, Paediatric Evaluation of Disability Inventory; PT, physical therapy; RCT, randomized controlled trial; RR, risk ratio
a

Four of the 15 participants were described as having spastic/dystonic quadriplegia, while the remaining 11 participants had spastic quadriplegia.
Two additional randomized crossover trials reported on tone in a way that did not allow for calculation of an effect size. McKinley et al., reported a “non-statistically significant change” in Ashworth scale scores between baclofen and placebo. Milla
and Jackson reported Ashworth scale scores to be “reduced” in 14/20 participants with baclofen and 2/20 with placebo.
c Very serious indirectness due to the evaluation of individuals with spastic CP or primary idiopathic dystonia (i.e., not CP and dystonia).
d Very serious imprecision due to the small number of included participants.
e MTS was used to measure dynamic muscle range as the difference (in degrees) between the angle of ‘catch’ in fast range of motion (R1) and the limit of slow passive range of motion (R2). Dynamic ranges were assessed for ankle dorsiflexion and knee
extension (popliteal angle) using a handheld goniometer, with dynamic range (R1-R2) used for analysis
f Goyal et al., was a randomized controlled trial comparing oral baclofen to diazepam. The baclofen arm only is represented here as an observational study with a pre/post design.
g Serious risk of bias due to evaluation of within-participant pre/post comparisons.
h The most commonly set goals included improved transfers (n=6), ease of use of walking frame (n=7), improved wheelchair positioning (n=6), improved sleep (n=7), ease of positioning (n=6), and improved upper limb function (n=9).
i Serious risk of bias due to lack of information regarding the methods used for randomization and allocation concealment.
j The bodily pain subscale on the Child Health Questionnaire is comprised of two items scored on a Likert-type scale, with higher scores indicating better or more positive health states.
k MCIDs calculated using clinician-rated VAS scores were 12.3 (self-care), 15.6 (mobility), and 6.0 (social function). MCIDs calculated using clinician-rated 15-point Likert scores were 10.6 (self-care), 14.9 (mobility), and 9.3 (social function).
l Dosing information: Scheinberg et al., 20062: for children <8 years, baclofen doses began at 2.5 mg daily, increased weekly over a 7-week period to 10 mg three times daily, and then continued at that dose for the next 5 weeks. For children >8 years, the
starting dose was 5 mg daily, increasing over a 9-week period to 20 mg three times daily, and then continuing for next three weeks at that dose; Milla and Jackson 1977 9: initial dose of 10 mg daily divided in doses, which was increased in three
increments over a period of 9 days, to a maximum dosage of 6 0mg in children over the age of 8 years and 30-40mg in children 2-7 years; McKinlay et al., 198310: the dosage of baclofen given in three divided doses in each period was 0.5 mg/kg, 1 mg/kg,
2 mg/kg, and 1 mg/kg, each for one week, with no patient exceeding 60 mg/day
m The RCT by Scheinberg et al. reported adverse events in 4/15 participants while on placebo and 6/15 experienced adverse events while on baclofen, resulting in a risk ratio of 1.50 (95% CI: 0.53 to 4.26).
n Serious risk of bias due to lack of information regarding methods used for allocation concealment. No definition of or information about methods used to ascertain adverse events.
o Dosing information: baclofen group initially received 2.5 mg baclofen three times/day for children <8 years and 5 mg three times/day for children >8 years, with weekly increment of 5 mg to a maximum of 40 mg/day in former and 60 mg/day in the
latter.
p Side effects included drowsiness (3%), weakness (7%), urinary frequency (3%), constipation (3%), and behavioural changes (3%)
q Dosing information: received a baclofen dose of approximately 2 mg/kg/day.
r Greene and Fahn8 reported on children and youth (<21 years) with idiopathic generalized dystonia. Anca et al. 7, reported on a sample of individuals with Oppenheim’s Dystonia, an inherited autosomal dominant hereditary dystonia, typically beginning
in childhood with dystonic movements progressing throughout the body.
s Dosing information: baclofen began doses of 5-10 mg/day and increased the daily dose by 10 mg each week until benefit, adverse effects, or a maximum of 120 mg was reached.
t One participant experienced nausea, vomiting, and lethargy on 60 mg daily without benefit and another experienced increased spasms on 100 mg daily
b
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2.

Evidence Profile: Benzodiazepines

PICO Question: Should individuals with CP and generalized† dystonia* causing interference# receive benzodiazepines versus not receiving benzodiazepines?
Certainty Assessment
Summary of Findings
Population
No of participants
Effect
No
Study
Risk of
Other
Inconsistency
Indirectness
Imprecision
With
Without
Relative
Absolute
participants
design
bias
considerations
benzodiazepines benzodiazepines
(95% CI)
(95% CI)
o
(N studies)
Dystonia – assessed with: MAS, subjective impressions of tone/muscle relaxation/involuntary movements

Certainty

Importance

Athetoid CP11
7
(112)

nonrandomized

very
seriousa

not serious

seriousb

seriousc

none

Improved ability to maintain muscular relaxation for longer periods
(1/7) and fewer involuntary movements (1/7)12

⨁◯◯◯
VERY LOW

Critical

Spastic CP13
196
(214,15)

RCT

seriousd

seriouse

very seriousf

not serious

none

Significant mean change in MAS between baseline and following 3
weeks of therapy.14
“Reduced tension" in 2/16 and a "possible reduction" in athetosis in
1/16.15

⨁◯◯◯
VERY LOW

Critical

Spastic CP
30
(13)

nonrandomized

seriousg

not serious

very serioush

seriousi

none

⨁◯◯◯
VERY LOW

Critical

very seriousk

seriousl

none

⨁◯◯◯
VERY LOW

Critical

-

-

-

-

Critical

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

-

Important

Improved ease of management/handling at home (2/7)12
General relaxation produced by diazepam “greatly facilitated feeding,
dressing, personal care, and moving the patient”p,18

⨁◯◯◯
VERY LOW

Important

MDq 7.31
(6.78 to 7.84)

⨁◯◯◯
VERY LOW

Important

Status
dystonicus
nonvery
not serious
54
randomized seriousj
16,17
(2 )
Achievement of Individualized Goals – Goals
0

-

-

-

-

30

-

MAS MD -0.55
(-0.74 to -0.36)

Benzodiazepine sedation was “successful” in 5.6% of episodesm,16
Among 5 individuals receiving clonazepam in combination with other
medications, one was reported to have “improved”n,17

-

-

-

-

Motor Function – assessed with: subjective impressions or goniometer-measured range of passive movement
Athetoid CP11
22
(212,18)

nonrandomized

very
seriousa

not serious

seriousb

seriousc

none

Spastic CP13
196
(214,15)

RCT

seriousd

seriouse

very seriousf

not serious

none

-

-

-

-

-

-

Improved typing ability, using head action and probing device (1/7),
use of probing device (1/7), and coordination (1/7)12
Functional improvement/improved performance (7/15; 47%)18,t
Significant improvement in spontaneous voluntary movement.14
"Improved physical coordination/ambulation" in 2/17 participants.15

Pain/Comfort
0

-

-

-

-

Ease of Caregiving – assessed with: subjective impressions or scale assessing burden of caring for the child on the family [0-6]
Athetoid CP11
22
(212,18)

nonrandomized

very
seriouso

not serious

seriousb

seriousc

none

Spastic CP19
114
(120)

RCT

seriousg

not serious

very seriousf

not serious

none

55

59

-

Quality of Life – assessed with: carer impressions of wellbeing during daily activities [0-5]
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Spastic CP19
114
(120)

RCT

seriousg

not serious

very seriousf

not serious

none

Athetoid CP11
7
(112)

nonrandomized

very
seriousa

not serious

seriousb

seriousc

none

Spastic CP13
238
(314,15,21)

RCT

seriousd

seriouss

very seriousf

not serious

none

Spastic CP
30
(13)

nonrandomized

not
serious

not serious

very serioush

seriousi

none

55

59

-

MDr 5.93
(5.41 to 6.45)

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

Adverse Events
Adverse events included drowsiness (7/7) , disorientation (1/7), and
ataxia (1/7)
2/89
(2.2%)

9/149
(6.0%)

RR 3.38
(0.37 to
31.1)

53 more per
1,000
(from 14 fewer
to 677 more)

7/30 participants experienced adverse eventst

CI, confidence interval; CP, cerebral palsy; MAS, Modified Ashworth Scale; MD, mean difference; RCT, randomized controlled trial; RR, risk ratio
a

Very serious study limitations due to lack of blinding and use of non-standardized outcome measures
Serious indirectness due to the evaluation of individuals with “athetoid” or “rigid” CP (i.e., not explicitly dystonia in CP)
c Serious imprecision due to small sample size of single included study
d Serious study limitations due to inclusion of one study with "some concerns" pertaining to risk of bias (i.e., lack of standardization in approach to outcome measurement)
e Serious inconsistency due to variation in the direction of effect across the two included studies.
f Very serious indirectness due to the inclusion of studies evaluating populations with spasticity in CP (i.e., not dystonia in CP).
g Serious study limitations due to high risk of bias, as a result of the retrospective nature of the study design and lack of controlling for confounding variables.
h Very serious indirectness due to the inclusion of participants with CP and spasticity (i.e., not specifically dystonia and CP).
i Serious imprecision due to inclusion of a single study with only 30 participants.
j Very serious study limitations due to the retrospective nature of the included studies, lack of standardized outcome measures, and narrative reporting of results.
k Very serious indirectness due to the evaluation of participants who had status dystonicus, and not necessarily CP.
l Serious imprecision due to the small number of participants across included studies.
m Combined retrospective review of case records and review of case reports available in the literature. Study included 68 unique participants, among which 49 received benzodiazepines in response to 57 episodes. The study only reports
the proportion of episodes in which benzodiazepines were “successful”.
n The participant was described to have “improved” with tetrabenazine, clonazepam, sulpiride, and haloperidol.
o Very serious study limitations due to narrative reporting and use of non-standardized measurements of outcomes (i.e., subjective impressions only).
p Includes one study with 14 individuals with athetoid CP and one with rigidity.
q Mathew & Mathew, 2005 used a scale of 0-7 to evaluate the “burden of caring for the child on the family”.
s Mathew & Mathew, 2005 used a scale of 0-5 to evalute the child’s disposition during activities of daily living (e.g., bathing, feeding, playing, exercising, sleeping). Higher scores imply better disposition.
t Side effects included drowsiness (10%), weakness (3%), urinary frequency (3%), headache (3%), and drooling (10%).
b
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3.

Evidence Profile: Trihexyphenidyl

PICO Question: Should individuals with CP and generalized† dystonia* causing interference# receive trihexyphenidyl versus not receiving trihexyphenidyl?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Risk of
Other
Inconsistency
Indirectness
Imprecision
With
Without
Relative
Absolute
o
(N studies)
design
bias
considerations
trihexyphenidyl trihexyphenidyl
(95% CI)
(95% CI)
Dystonia – assessed with: BADS [MCID: 25%], BFM-M [MCID: 17%], MAS [MCID: 1 point], MD-CRS [MDD: 0.12 (0 to 3), 0.17 (4-18); severity class interval: 0.2], subjective impressions
CP &
dystonia22
BADS MD 0.9
RCT
seriousa
not serious
not serious
very seriousb
none
16
16
16
(-2.2 to 3.9)
(123)
Non-statistically significant changes in the BADS, BFM-M, and MAS24
Caregiver-reported reduction in head and axial tone in 10/31 (32%)25
CP &
Reduced dystoniae in the upper (59.4%) and lower (37.6%)
dystonia22
nonextremities26
seriousc
seriousd
not serious
not serious
none
207
randomized
MD-CRS (0-3) Index IIf MD 0.16 (0.08 to 0.24)27
(524-28)
MD-CRS (4-18) Index IIf MD 0.14 (0.09 to 0.19)27
No change (n=1), moderate improvement, (n=1), marked
improvement (n=2), appears normal with occasional spasms (n=1)28,g
Achievement of Individualized Goals – assessed with: COPM [MCID: 2 points] and GAS [T-score ≥50 indicates goal achievement]h
GAS MD 6.8
CP &
(-3.7 to 17.5)
dystonia22
COPM-P MD 0.8
RCT
seriousa
not serious
not serious
very seriousb
none
16
16
16
(-0.5 to 2.0)
(123)
COPM-S MD 0.7
(-0.3 to 1.8)
Motor Function – assessed with: QUEST [MCID: 5 points], MD-CRS Index I [MDD: 0.12 (0-3), 0.05 (4-18); severity class interval: 0.2], MAU-ULF [MCID: 12 points], subjective reports
CP &
dystonia22
QUEST MD -1.6
RCT
seriousa
not serious
not serious
very seriousb
none
16
16
16
(-6.3 to 3.1)
(123)
MD-CRS (0-3) Index If MD 0.12 (0.07 to 0.17)27
MD-CRS (4-18) Index If MD 0.10 (0.07 to 0.12)27
MAU-ULF MD 2.97 (0.07 to 5.86)24
CP &
Improvement in MACSj in 2/31 participants25
dystonia22
nonseriousc
seriousd
not serious
not serious
none
Caregiver-reported overall functional improvement in 15/31 (48%)25
224
randomized
Parent-reported “selective improvements”k in speech and UE
24-27,29
(5
)
function, but not LE function29
Caregiver-reported improvements in fine-motor skills (16%), toewalking (3%), and speech (25%)26
Pain/Comfort
0

-

-

-

-

-

Ease of Caregiving – assessed with: subjective caregiver reports or Care & Comfort Scale
CP &
dystonia22
nonseriousc
not serious
not serious
not serious
124
randomized
24,26
(2 )

-

none

-

-

-

-

Caregiver-reported improvements in ease of caregiving (15.8%) and
positioning (19.8%)26
Non-statistically significant change in Care & Comfort Scale between
baseline and peak dose24

Certainty

Importance

⨁◯◯◯
VERY LOW

Critical

⨁◯◯◯
VERY LOW

Critical

⨁◯◯◯
VERY LOW

Critical

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

-

-

⨁◯◯◯
VERY LOW

Important

47

Quality of Life – assessed with Pediatric QoL
CP &
dystonia22
nonseriousc
23
randomized
24
(1 )
Adverse Events
CP &
dystonia22
RCT
seriousa
16
(123)
CP &
dystonia22
nonseriousc
177
randomized
(425,26,29,30)

not serious

not serious

very seriousb

none

not serious

not serious

very seriousb

none

not serious

not serious

not serious

none

Non-statistically significant change in the Pediatric QoL Scale between
baseline and peak dose24

6/16
(37.5%)

16/16
(100%)

RR 2.5m
(1.4 to
4.7)

578 more per
1,000 (142 to
1,000 more)

Adverse events were documented in 23 to 69% of participantsn, with
8 to 13% of participants discontinuing TH as a result.

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

CI, confidence interval; CP, cerebral palsy; BADS, Barry-Albright Dystonia Scale; BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; COPM-P, Canadian Occupational Performance Measure – Performance; COPM-S, Canadian Occupational
Performance Measure – Satisfaction; GAS, Goal Attainment Scale; LE, lower extremity; MACS, Manual Ability Classification System; MAS, Modified Ashworth Scale; MCID, minimal clinically important difference; MD, mean difference; MD-CRS, Movement
Disorders – Childhood Rating Scale; QUEST, Quality of Upper Extremity Skills Test; RCT, randomized controlled trial; RR, risk ratio; UE, upper extremity
a

Serious study limitations due to the absence of a repeated baseline measurement following the first wash-out period.
Very serious imprecision due to small sample size of single included study.
c Serious study limitations due to high risk of bias among included studies, due in part to failure to identify and control for confounding variables and use of non-standardized outcome measures in some studies.
d Serious inconsistency due to variation in magnitude and direction of effects observed across studies.
e As reported by caregivers or members of the medical team
f Mean differences indicate that participants remained at the same level of severity, as the interval between classes is at least 0.2.
g Study reports on 4 children and 1 adult with dystonia, with etiology described as “birth injury”
h Goal areas included: dressing, feeding, play/recreation, postures, and transfers
i Includes one study evaluating individuals with extrapyramidal CP, with dystonia or rigidity.
j One participant improved from MACS level 5 to 4, and another from MACS level 4 to 3.
k Evaluated using a parental questionnaire (±1: little or no change; ±5: tremendous change). Median (range) were as follow, speech: 3 (1 to 5); UE function: 2 (1 to 5); LE function: 1 (-3 to 3)
l Peak doses ranged from 0.05 to 2.60 mg/kg/day. Dose increased from 0.2 to 2.5 mg/kg/day (in 3 divided doses) by week 6 and continued until week 12. The maximum dose achieved on active medication was 70 mg/day.
m Side effects included constipation (n=5), agitation (n=4), sleep disruption (n=4), behavioral change (n=3), increased dystonia (n=1), dry mouth (n=1), increased movements (n=1), blurred vision (n=1), vomiting (n=1), severe effects requiring
hospitalization (n=1), withdrawal due to multiple side effects
n Common adverse events reported included constipation, irritability, and decreased urinary frequency.
b

48

4.

Evidence Profile: Clonidine

PICO Question: Should individuals with CP and severe§ generalized† dystonia* receive clonidine versus not receiving clonidine?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Risk of
Other
Inconsistency
Indirectness
Imprecision
With
Without
Relative
Absolute
o
(N studies)
design
bias
considerations
clonidine
clonidine
(95% CI)
(95% CI)
Dystonia – assessed with: clinic documentation of subjective parent/carer reports; DSAP
CP & severe
dystonia22,a
nonvery
Improved tone: 16/24 (67%)
24 (14 with
not serious
not serious
seriousc
none
randomized
seriousb
Improved involuntary movements: 17/24 (71%)
CP)
31
(1 )
DSAP grade decreased from between 4-5 to between 1-2 in the
Status
participant with CPi
dystonicus
nonvery
f
g
not
serious
serious
very
serious
none
All participants experienced either no change or an improvement
5 (1 with CP)
randomized
seriouse
in DSAP grade during administration of enteral, transdermal or
32
(1 )
intravenous clonidineh,i
Achievement of Individualized Goals – assessed with: clinic documentation of subjective parent/carer reports; goals not further identified
CP & severe
dystonia22,a
nonvery
Achievement of 1 goal: 18/24 (75%)
24 (14 with
not serious
not serious
seriousc
none
randomized
seriousb
Achievement of >1 goal: 10/24 (42%)
CP)
31
(1 )
Motor Function
0

-

-

-

-

-

Pain/Comfort – assessed with: clinic documentation of subjective parent/carer reports; DSAP
CP & severe
dystonia22,a
nonvery
24 (14 with
not serious
not serious
seriousc
randomized
seriousb
CP)
(131)
Status
dystonicus
nonvery
not serious
seriousf
very seriousg
5 (1 with CP)
randomized
seriouse
32
(1 )
Ease of Caregiving – assessed with: clinic documentation of subjective parent/carer reports; DSAP
CP & severe
dystonia22,a
nonvery
24 (14 with
not serious
not serious
seriousc
randomized
seriousb
CP)
(131)
Quality of Life
0

-

-

-

-

-

-

-

-

-

-

Certainty

Importance

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

-

Important

none

Improved sleep: 15/24 (63%)

⨁◯◯◯
VERY
LOW

Important

none

All participants reached DSAP grade 2, indicating the ability to
sleep at night

⨁◯◯◯
VERY
LOW

Important

none

Improved seating: 14/24 (58%)

⨁◯◯◯
VERY
LOW

Important

-

Important

-

-

-

-

-

Adverse Events

49

CP & severe
dystonia22,a
24 (14 with
CP)
(131)
Status
dystonicus
5 (1 with CP)
(132)

nonrandomized

very
seriousb

not serious

nonrandomized

very
seriouse

not serious

not serious

seriousc

seriousf

very seriousg

none

Side effects experienced by 13/26 (50%; drowsiness (n=9; 35%);
increased movements (n=3; 12%); decreased sleep (n=1; 4%)
Discontinuations occurred due to lack of clinical effectiveness
(n=1), side effects (n=1), or both (n=4)

⨁◯◯◯
VERY
LOW

Critical

none

Relative bradycardia during sleep was “an almost invariable
finding”, although heart rate always increased to an appropriate
level during arousal or wakeful hours
Clonidine doses did not correlate with worsening PEWS

⨁◯◯◯
VERY
LOW

Critical

CI, confidence interval; CP, cerebral palsy; DSAP, Dystonia Severity Action Plan; PEWS, Paediatric Early Warning Score
a 14 of of 24 participants had CP and dystonia. Other participants were diagnosed with metabolic disorders causing cerebral insult (n=5), PANK2 (n=2), or an undiagnosed suspected genetic metabolic dystonia (n=3)
b Very serious study limitations due to high risk of bias of the single included study (retrospective design with no comparator group; use of non-standardized instrument for outcome measurement).
c Serious imprecision due to small sample size of single included study.
d Diagnoses included: dystonic CP (n=1), PKAN (n=1), choreoathetoid movement disorder and profound developmental delay (n=1), epileptic encephalopathy and choreoathetoid movement disorder (n=1), dystonic-dyskinetic CP and epilepsy (n=1)
e Very serious study limitations due to high risk of bias attributed to the single included study, as the result of a lack of comparator group and descriptive nature of findings.
f Serious indirectness due to evaluation of individuals experiencing an acute exacerbation of secondary dystonia (i.e., status dystonicus).
g Very serious imprecision due to inclusion of a single study reporting on only five cases.
h Case 1 (dystonic CP): acute presentation with status dystonicus (DSAP) 5 after DBS removal, requiring high dose IV clonidine continuous infusions (up to 9 mcg/kg/h), as high dose benzodiazepines (midazolam, lorazepam, diazepam, nitrazepam),
propofol and morphine infusions were ineffective. Clonidine was optimized to a brief maximum of 9 mcg/kg/hour, which was rapidly weaned after re-implantation. Transdermal clonidine (up to 2 mcg/kg/h) was introduced on day 48 due to ileus and
several episodes of unexplained gastric mucosal bleeding. Slow improvement in DSAP score demonstrated sitting consistency comfortably at 240-250 days after initial admission. The individual remained on 900 mcg transdermal clonidine (three 300 mcg
patches).
i Case 2: gradual escalation of enteral clonidine up to 2.1 mcg/kg/h over 18 days resulted DSAP improvement from grade 3 to 1 at day 16 (marked by ability to intermittently sit out in chair) and grade 2 at day 20 (marked by improved sleep); Case 3:
escalation of oral clonidine up to 3.9 mcg/kg/h on day 15 resulted in DSAP improvement from grade 3 to 1 on day 17; Case 4: management of dystonic-choreoathetoid crisis was “greatly helped” by initiating IV clonidine infusion (3.5 mg/kg/h) and then
via nasogastric tube infusion, allowing sleeping at night (DSAP 2), but sitting out in chair (DSAP 1) only resumed following DBS; Case 5: IV clonidine (max rate of 2.7 mcg/kg/h) helped symptoms settle ‘gradually’ (DSAP grade 3 to 1).
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5.

Evidence Profile: Gabapentin

PICO Question: Should individuals with CP and severe§ generalized† dystonia* receive gabapentin versus not receiving gabapentin?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Risk of
Other
Inconsistency Indirectness Imprecision
With
Without
Relative
Absolute
o
(N studies)
design
bias
considerations
gabapentin
gabapentin
(95% CI)
(95% CI)
Dystonia – assessed with: DSAP, ICF-CY grades
Severe
Improvement in median DSAP grade from 3 to 1e,f
dystonia33,a
nonImprovement in median ICF-CY gradeg for ‘involuntary contraction of muscles’
seriousb
not serious
seriousc
seriousd
none
69
randomized
and ‘tone of all muscles of the body’ from 4 to 2 [based on interpretation of
(134)
clinical records; number of participants unclear]
Achievement of Individualized Goals
0

-

Certainty

Importance

⨁◯◯◯
VERY
LOW

Critical

-

-

-

-

-

-

-

-

-

-

Critical

-

-

-

-

-

-

-

-

-

-

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

-

Important

⨁◯◯◯
VERY
LOW

Important

Motor Function – assessed with:
0

-

Pain/Comfort – assessed with: ICF-CY grades
Severe
dystonia33,a
nonseriousb
not serious
69
randomized
34
(1 )
Ease of Caregiving – assessed with: ICF-CY grades
Severe
dystonia33,a
nonseriousb
not serious
69
randomized
34
(1 )
Quality of Life
0

-

Adverse Events
Severe
dystonia33,a
non69
randomized
(134)h
Paediatric
pain35
RCT
107
36
j
(1 )
Paediatric
epilepsy37
RCT
247
38
m
(1 )

seriousc

seriousd

none

Improvement in median DSAP grade from 3 to 1e,f
Improvement in median ICF-CY gradeg for ‘amount of sleep’ (3 to 1),
‘maintenance of sleep’ (3 to 1), and ‘generalized pain’ (3 to 2) [based on
interpretation of clinical records; number of participants unclear]

seriousc

seriousd

none

Improvement in median ICF-CY gradeg for ‘maintaining a sitting position’ (3 to 1)
No change in median ICF-CY grade g for ‘transferring oneself’ (4 to 4)
[Based on interpretation of clinical records; number of participants unclear]

-

-

-

-

-

very
seriousi

not serious

seriousc

seriousd

none

seriousk

not serious

very seriousl

not serious

none

34/53
(64%)

38/54
(71%)

RR 1.1
(0.84 to 1.4)

64 more per 1,000
(103 fewer to 276 more)

⨁◯◯◯
VERY
LOW

Important

not
serious

not serious

very
seriousn

not serious

none

Somnolence:
6/128 (5%)

Somnolence:
9/119 (8%)

RR 1.6
(0.59 to 4.4)

28 more per 1,000
(19 fewer to 159 more)

⨁◯◯◯
VERY
LOW

Important

-

-

-

-

“No participants discontinuing gabapentin for reported adverse effects”

CI, confidence interval; CP, cerebral palsy; DSAP, Dystonia Severity Action Plan; ICF-CY, WHO International Classification of Functioning, Disability and Health, Children & Youth version; RCT, randomized controlled trial; RR, risk ratio
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a

Included 69 participants, 33 of whom had CP. Other etiologies included: PKAN/neurodegenerative brain disorder with brain iron accumulation (n=7), Aicardi Goutières Syndrome (n=2), kernicterus associated with G6PD-deficiency (n=2), myoclonic
epilepsy (n=1), bilateral schizencephaly with septo-optic dysplasia (n=1), infantile bilateral. Thalamic necrosis (n=1), myoclonus (n=1), methyl-malonic aciduria metabolic disorder (n=1), glutaric aciduria type 1 (n=1), peroxisomal leukodystrophy (PEX16),
Lesch-Nyhan Syndrome (n=1), hypomyelination (n=1), ataxia telangectasia (n=1), hereditary spastic paraparesis (n=1), microcephaly (n=1), dopamine transporter deficiency (n=1), post encephalitis (n=1), unknown (n=11).
b Serious risk of bias due to the retrospective nature of the study design and potential for selective outcome reporting, as DSAP and ICY-CY data were collected retrospectively.
c Serious indirectness due to the evaluation of 69 individuals with severe dystonia, of which only 33 had CP.
d Serious imprecision due to the small number of participants included in the single study. 5 cases received very high daily doses (108-214 mg/kg/day) for exceptional pain, discomfort, and break-through dystonia
e DSAP grading was applied using children’s clinical records and assessed at baseline and after optimising gabapentin. It is not explicitly clear whether DSAP grades were available for all participants.
f The DSAP was included for both “dystonia” and “pain/comfort” outcomes, given that comfort is one of the factors contributing to DSAP assessment.
g Activities of daily living categories were included in the analysis if they were discussed in >50% of the clinical records. Categories were graded as follows: 0: no impairment/difficulty; 1: mild impairment/difficulty (present <25% of the time, intensity
tolerable, rare); 2: moderate impairment/difficulty (present <50% of the time, intensity is interfering with day-to-day life, occasional); 3: severe impairment/difficulty (present >50% of the time, intensity partially disruptive, often); 4: complete
impairment/difficulty (present >95% of the time, intensity totally disruptive, constant); 8: not specified (insufficient information); 9: not applicable. The number of participants contributing data to each of the domains is unclear.
h Mean (SD) gabapentin dose for children with a movement disorder: 18.1 (13.3) mg/kg/dose 3 times per day
i Very serious risk of bias due to the lack of reporting on adverse effects. The authors only indicate that there were no discontinuations as a result of adverse effects, but do not report what, if any, adverse effects occurred.
j Data derived from a single RCT comparing pregabalin to placebo among paediatric patients with fibromyalgia. The most common adverse events (pregabalin vs. placebo) included dizziness (30% vs. 13%), nausea (22% vs. 9%), headache (19% vs. 19%),
weight gain (17% vs. 0%), fatigue (15% vs. 8%), and somnolence (9% vs. 4%). Only 1 participant receiving pregabalin experienced a serious adverse effect, and 3 participants in each group experienced a severe adverse effect. Pregabalin dose during
maintenance phase was 244.5 mg/day.
k Serious risk of bias due to unclear risk of bias in included RCT.
l Very serious indirectness, as data are derived from obtained from a systematic review of studies reporting on the efficacy and safety of gabapentin and pregabalin for pain among children and adolescents. One of the three included studies reported on
preoperative use of gabapentin, while one study reported on the use of pregabalin for individuals with fibromyalgia.
m An overall proportion of participants who experienced adverse events was not reported, thus risk ratios are presented for the 3 most common individual adverse events. Adverse event rates reflect the proportion of participants who experienced
adverse events associated with medication. Gabapentin was administered as add-on therapy (dosages titrated to 23.2-35.3 mg/kg/day (600-1,800 mg/day, 3 times daily) by day 3.
n Very serious indirectness due to the evaluation of individuals with paediatric epilepsy.
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6.

Evidence Profile: Levodopa

PICO Question: Should individuals with CP and generalized† dystonia* causing interference# receive levodopa versus not receiving levodopa?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Other
Risk of bias
Inconsistency
Indirectness
Imprecision
With
Without
Relative
Absolute
o
(N studies)
design
considerations
levodopa
levodopa
(95% CI)
(95% CI)
Tone – assessed with: subjective impressions
Athetoid
Larger improvement in muscle pain and tension with levodopa
CP11
than placebo in 3/5d
a
b
c
RCT
serious
not serious
serious
very serious
none
6
[Larger improvement in tremor also noted with levodopa than
(139)
placebo in 2/6e]
Achievement of Individualized Goals
0

-

-

-

Motor Function – assessed with: QUEST
CP &
dystonia22
RCT
seriousg
not serious
9
40
(1 )
Pain/Comfort – assessed with : subjective impressions
Athetoid
CP11
RCT
seriousa
not serious
5
(139)
Ease of Caregiving
0

Certainty

Importance

⨁◯◯◯
VERY LOW

Critical

-

-

-

-

-

-

-

-

Critical

not serious

very seriousc

none

9

9

-

QUEST MD -2.34
(-34.6 to 29.9)

⨁◯◯◯
VERY LOW

Important

seriousb

very seriousc

none

⨁◯◯◯
VERY LOW

Important

Larger improvement in muscle pain and tension with levodopa
than placebo in 3/5 participantsd,h

-

-

-

-

-

-

-

-

-

-

-

Important

-

-

-

-

-

-

-

-

-

-

-

Important

RCT

seriousg

not serious

not serious

very seriousc

none

0/9
(0%)

0/9
(0%)

Not
estimable

0 per 1,000

⨁◯◯◯
VERY LOW

Important

Quality of Life
0
Adverse Eventsi
CP &
dystonia22
9
(140)

AE, adverse event; CI, confidence interval; CP, cerebral palsy; MD, mean difference; QUEST, Quality of Upper Extremity Skills Test; RCT, randomized controlled trial
a

Serious study limitations due to the use of a non-standardized approach to outcome measurement.
Serious indirectness due to the evaluation of individuals with athetoid CP (i.e., not explicitly dystonia in CP).
c Very serious imprecision due to the small sample size of the single included study.
d Among the 5 participants in which assessment of muscle pain and tension was applicable, two experienced no change both on levodopa and placebo. Two participants experienced moderate improvement on levodopa and a slight improvement on
placebo. One participant experienced a slight improvement with levodopa and no change with placebo.
e Of the 6 participants, the level of improvement in tremor was the same following levodopa and placebo in four. Two participants experienced a “moderate improvement” with levodopa and “no change” with placebo.
f A second RCT evaluated improvements in motor function as assessed by physician impressions. This study is not represented in the evidence profile, as the outcome measure used does not allow for calculation of an effect size.
g Serious study limitations due to the low dose of levodopa used (maximal daily dose 150-400 mg/day, depending on participant weight; mean dose: 6.65 (1.66) mg/kg). and a trial duration that may not have been sufficiently long to detect changes in
function (2-week period). An additional concern specific to adverse events is the lack of definition provided and the passive ascertainment of information related to adverse events.
h Results pertaining to improved muscle pain and tension also reported for the “dystonia” outcome.
b
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i

Adverse events also reported by an RCT evaluating levodopa vs. placebo among individuals with athetoid CP, although it is not made clear whether the events occurred during treatment with levodopa or placebo. All participants experienced at least 1
side effect. Side effects included anorexia (9/9), nausea and vomiting (9/9), adventitious movements (2/9), mental changes (3/9), flushing (1/9), sleep disturbances (2/9), and cardiac dysrhythmia (0/9). The authors note that anorexia, and nausea and
vomiting (the most common side effects) were related to drug dosage
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7.

Evidence Profile: Medical Cannabis

PICO Question: Should individuals with CP and generalized† dystonia* causing interference# receive medical cannabis versus not receiving medical cannabis?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Risk of
Other
Without
Inconsistency
Indirectness
Imprecision
With medical
Relative
Absolute
(No studies)
design
bias
considerations
medical
cannabis
(95% CI)
(95% CI)
cannabis
Dystonia – assessed with: BADS [MCID: 25%]; NRS (Spasticity; 0-10)
Spasticity41
72 (64 with
NRSc,d MD -0.17
RCT
not serious
not serious
very seriousa
very seriousb
none
25
47
CP)
(-1.12 to 0.79)
(142)
BADS MDi
Motor
Total: -2.99
disorderse,f
(-6.03 to 0.05)
non25 (19 with
seriousg
not serious
serioush
very seriousb
none
25
6:1: -2.67
randomized
CP)
(-7.54 to 2.20)
(143)
20:1: -3.45
(-6.56 to -0.34)
Achievement of Individualized Goals
0

-

-

-

-

-

-

-

-

Certainty

Importance

⨁◯◯◯
VERY LOW

Critical

⨁◯◯◯
VERY LOW

Critical

-

-

-

Critical

-

GMFM MDj
Total: 3.22
(-5.45 to 11.89)
6:1: 2.76
(-11.38 to 16.90)
20:1: 3.81
(-5.01 to 12.63)

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

Motor Function – assessed with: GMFM [MCID: 1.3 points]
Motor
disorderse,f
25 (19 with
CP)
(143)

nonrandomized

seriousg

not serious

serioush

very seriousb

none

-

25

Pain/Comfort – assessed with: VAS (pain) [MCID: 1 point], NRS (sleep), PPP (pain most troublesome)
Spasticity41
72 (64 with
CP)
(142)

RCT

not serious

not serious

very seriousa

very seriousb

none

25

47

-

Motor
disorderse,f
25 (19 with
CP)
(143)

nonrandomized

seriousg

not serious

serioush

very seriousb

none

-

25

-

NRS (Sleep) MDk
-0.32 (-1.03 to
0.382)
PPP MDk,l
4.90 (-0.60 to
10.4)
VAS MD
Total: -1.41
(-3.02 to 0.20)
6:1: -1.48
(-3.52 to 0.56)
20:1: -1.29
(-3.89 to 1.31)
NRS (Sleep) MD
Total: 1.60
(0.69 to 2.51)
6:1: 1.93
(0.90 to 2.96)
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20:1: 1.18
(-0.46 to 2.82)
Ease of Caregiving
0

-

-

-

-

-

-

Quality of Life – assessed with: CPCHILDm [MCID: 10 points]; CP QoL
Spasticity41
72 (64 with
RCT
not serious
not serious
very seriousa
very seriousb
none
CP)
42
(1 )
Motor
disorderse,f
non25 (19 with
seriousg
not serious
serioush
very seriousb
none
randomized
CP)
(143)
Adverse Events – assessed as: side effects or gastrointestinal adverse events; at least one treatment-emergent AE
Spasticityo
72 (64 with
RCT
not serious
not serious
very seriousa
very seriousb
none
CP)
42
(1 )
Motor
disorderse,f
non25 (19 with
seriousg
not serious
serioush
very seriousb
none
randomized
CP)
(143)
Paediatric
epilepsy44,t
RCT
not serious
seriousu
very seriousv
seriousw
none
550
45-48
(4 )
Primary
dystonia49
24
(250,51)

RCT

seriousy

not serious

seriousz

very seriousb

-

-

-

-

-

Important

25

47

-

CP QoL MDn -1.07
(-5.44 to 3.31)

⨁◯◯◯
VERY LOW

Important

-

CPCHILD MD
6:1: 8.71
(-6.86 to 24.28)
20:1: 26.87
(12.7 to 41.0)

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

⨁◯◯◯
VERY LOW

Important

-

25

92 fewer per
1,000
(221 fewer to 64
more)p
Side Effectsq included worsening seizuresr (n=2), behavioural
changes (n=2; one in each group), and somnolences (n=1 ; 6:1
group)
23/25
(92%)

39/47
(83%)

RR 0.90
(0.76 to
1.07)

107 more per
1,000
(16 fewer to 313
more)
8/9 (89%) participants experienced mild adverse events (lightheadedness, sleepiness, dry mouth, blurred vision, bitter taste,
vertigo), of which one withdrew due to insomnia and heart racing
2/15 (13%) participants withdrew as a result of adverse events
(postural hypotension, sedation)
45/227
(19.8%)

89/323
(27.6%)

RR 1.54
(0.92 to
2.58)

BADS, Barry Albright Dystonia Scale; CI, confidence interval; CP, cerebral palsy; GMFM, Gross Motor Function Measure; MD, mean difference; NRS, numerical rating scale; QoL, quality of life; RCT, randomized controlled trial; RR, risk ratio; VAS, visual
analog scale
a

Very serious indirectness due to evaluation of children and adolescents with spasticity in CP (89%) or traumatic brain injury (11%).
Very serious imprecision due to the small number of participants included in the single study.
c MTS (MD -4.68 (-16.40 to 7.05) and MAS (-0.66 (-6.39 to 5.08)) are also reported.
d Risk with usual care is the change from baseline score. Risk difference is the treatment difference, as calculated by study authors using ANCOVA of change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate
and treatment as fixed effect.
e 20/25 participants were taking medication(s) at the start of the trial: clonazepam (n=12), trihexyphenidyl (n=5), ), baclofen (n=4), lamotrigine (n=2), neuleptil (n=1), baclofen pump (n=1), valproic acid (n=1), clonidine (n=1), topiramate (n=1), Aderall
(n=1), melatonin (n=1), colchicine (n=1), nozinan (n=1), omeprazole (n=1), dantrolene (n=1), tetrabenazine (n=1), Scopoderm patch (n=1), fluoxetine (n=1), phenobarbital (n=1), levetiracetam (n=1), omeprazole (n=1)
f 25 participants had moderate to severe complex motor disorders, of which 19 had CP. Participants were described to have ‘predominant dystonia, spasticity, or both’.
g Although participants were randomized to receive a cannabidiol-to-THC ratio of either 6:1 or 20:1, no between-group comparisons were conducted. The use of pre-post comparisons and absence of a concurrent, non-cannabis-treated control
contribute to high risk of bias, as it was impossible to exclude the possibility of time being the cause of symptom improvement.
h Serious indirectness due to the inclusion of individuals with moderate to severe complex motor disorders (19/25 with CP), and either predominant dystonia, spasticity, or both. It is not clear how many participants had CP and dystonia.
i Total cohort results for NRS for dystonia (MD -0.96 (-2.43 to 0.51)) and spasticity (MD -1.69 (-2.75 to -0.63)) also reported.
j Total cohort results for GMFM Dimension A (laying and rolling; MD 9.57 (-2.22 to 21.36)) and GMFM Dimension B (sitting; MD 6.59 (-5.81 to 18.99)) are also reported.
b
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k

Risk with usual care is the end of trial score. Risk difference is the treatment difference, as calculated by study authors using ANCOVA of change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate and
treatment as fixed effect.
l Data in Evidence Profile reported for PPP (pain most troublesome) and NRS (sleep). Data are also reported for PPP (pain second most troublesome; MD 0.378 (-1.93 to 2.69)) and Comfort questionnaire (MD 0.378 (-1.93 to 2.69))
m CHCHILD for the entire cohort is reported as median (range): 40 (0 to 80) vs. 60 (20 to 80)
n Risk with usual care is the end of trial score. Risk difference is the treatment difference, as calculated by study authors using ANCOVA of change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate and
treatment as fixed effect.
o Data are reported as the number of participants who experienced at least one treatment-emergent AE during the randomized phase. Adverse events (intervention vs. comparator) included retching (12.8% vs. 0%), vomiting (12.8% vs. 16.0%),
constipation (2.1% vs. 12.0%), pyrexia (6.4% vs. 8.0%), gastroenteritis (8.5% vs. 12.0%), lower respiratory tract infection (8.5% vs. 12.0%), upper respiratory tract infection (8.5% vs. 12.0), nasopharyngitis (8.5% vs. 4.0%), somnolence (12.8% vs. 8.0%),
convulsion (6.4% vs. 8.0%), poor quality sleep (6.4% vs. 4.0%), mild hallucinations (2.1% vs. 0%).
p When considering discontinuations due to AEs, 2 participants in the treatment group discontinued, while no discontinuations occurred in the placebo group. During the open-label extension phase (during which all participants received the
intervention), 28% of participants experienced at least one SAE, and 9 participants discontinued treatment as a result.
q A questionnaire was used to monitor side effects.
r Not accompanied by a worsening in epileptic activity on EEG. The authors note that worsening may be related to a reduced dose of clonazepam.
s Somnolence developed at a cannabidiol dose of 18 mg/day (1.8 mg/kg/day) and THC dose of 2.97 mg/day (0.3 mg/kg/day). Dose reduction improved the patient’s alertness, and the patient was maintained at a lower dose.
t Systematic review reported on gastrointestinal adverse events (defined as vomiting and/or diarrhea; included in table) and death. One participant who received CBD died, while no participants receiving standard care died.
u Serious inconsistency due to statistical heterogeneity (i.e., I 2 = 52%).
v Very serious indirectness due to the evaluation of individuals with pediatric epilepsy (i.e., not CP and dystonia).
w Serious imprecision due to number of participants being fewer than the optimal information size, and 95% confidence interval including both benefits and harms.
x Two studies reporting on adults with cervical dystonia (n=9) or primary dystonia (n=15).
y Serious study limitations due to inclusion of one trial with high risk of bias and another with unclear risk of bias.
z Serious indirectness due to the evaluation of individuals with primary dystonia.
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8.

Evidence Profile: Botulinum Neurotoxin Type A (BoNT-A)

PICO Question: Should individuals with CP and focal or segmental‡ dystonia* causing interference# receive BoNT-A versus not receiving BoNT-A?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Other
Risk of bias
Inconsistency
Indirectness
Imprecision
Without
Relative
Absolute
o
(N studies)
design
considerations
With BoNT-A
BoNT-A
(95% CI)
(95% CI)
Dystonia – assessed with: TWSTRS Severity Subscale [MCID: 4 points], BFM-M, UDRS, UPDRS, MAS
CP &
TWSTRS Severity
dystonia22
RCT
not serious
not serious
not serious
very seriousa
none
16
16
MD -2.06
16
(-7.60 to 3.48)
(152)
CP &
Statistically significant improvements in BFM-M (UE), UDRS
dystonia22
nonseriousb
not serious
not serious
very seriousa
none
(proximal and distal factors), and UPDRS (rigidity, finger taps)
7
randomized
Non-significant changes in MAS and UDRS (duration)
(153)
Achievement of Individualized Goals – assessed with: subjective impressions of goal achievement
CP &
Defined goalsd at least slightly improved in 8/10 participants54
dystonia22
nonvery
a
not
serious
not
serious
very
serious
none
Achievement of functional goalsf rated “at least 8/10 for efficacy”
36
randomized
seriousc
by caregivers55
(254,55)
Motor Function – assessed with: TWSTRS Disability [MCID: 2 points], velocity of outward reaching, finger taps, hand grips, pronation/supination, arm extension, carer impressions
CP &
TWSTRS Disability
dystonia22
RCT
not serious
not serious
not serious
very seriousa
none
16
16
MD 0.06
16
(-3.15
to 3.27)
(152)
Significant improvement in velocity of outward reaching and
CP &
finger taps53
dystonia22
nonNon-significant changes in hand grips, pronation/supination, and
b
a
serious
not serious
not serious
very serious
none
29
randomized
passive and active arm extension53
(253,56)
Positive response reported for “motor function” in 17/22
participants (77%)56
Pain/Comfort – assessed with: TWSTRS Pain Subscale [MCID: 2 points], PPP [clinically significant pain: 14 points]
CP &
TWSTRS Pain
dystonia22
RCT
not serious
not serious
not serious
very seriousa
none
16
16
MD -1.68
16
(-3.93 to 0.57)
(152)
CP &
dystonia
nonPPP MD -32.7
seriousg
not serious
not serious
very seriousa
none
26
26
randomized
(-36.6 to -28.8)
(155)f
Ease of Caregiving – assessed with: caregiver questionnaireh
CP &
dystonia22
nonvery
Positive response reported for “care burden” in 19/22 participants
not serious
not serious
very seriousa
none
22
randomized
seriousc
(86%)
(156)
Quality of Life – assessed with: PedsQL [MCID: 4.5 points]i
CP &
No significant change in “any PedsQL ability sub-score”
dystonia22
nonseriousg
not serious
not serious
very seriousa
none
Average PedsQL “BoNT-A sub-score” was significantly greater than
7
randomized
2.0 (“improvement sometimes”)
(153)

Certainty

Importance

⨁⨁◯◯
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁⨁◯◯
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁⨁◯◯
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important
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Adverse Events
CP &
dystonia22
RCT
16
52
(1 )
CP &
dystonia22
non17
randomized
(253,54)j

not serious

not serious

not serious

very seriousa

none

seriousg

not serious

not serious

very seriousa

none

1/16
(6.25%)

2/16
(12.5%)

RR 2.0
(0.20 to
19.9)

63 more per 1,000
(50 to 1,000 more)

Transitory post-injection weakness: 4/17 (23.5%)

⨁⨁◯◯
LOW

Important

⨁◯◯◯
VERY
LOW

Important

BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluation; MD, mean difference, PedsQL, Pediatric Quality of Life
Inventory; PPP, Paediatric Pain Profile; RCT, randomized controlled trial; RR, risk ratio; TWSTRS, Toronto Western Spasmodic Torticollis Rating Scale; UDRS, Unified Dystonia Rating Scale; UPDRS, Unified Parkinson’s Dystonia Rating Scale; UE, upper
extremity
a

Very serious imprecision due to the small number of participants included.
Serious risk of bias due to inclusion of observational studies with within-participant pre/post comparisons. Limitations included a lack of controlling for confounding variables and loss to follow-up.
c Very serious risk of bias due to inclusion of observational studies with within-participant pre/post comparisons and using non-standardized outcome measurements.
d Defined goals included improved control or posture of the foot, hand or arm, control of hand tremor, improved hand function, and improved thigh adduction. Goals achievement was rated by 22 evaluators on a scale of 0-4 (0: made worse; 1: no
change; 2: slight improvement; 3: aim partly achieved; 4: aim fully achieved).
e Functional treatment goals were set at the initial consultation and focused on areas of specific function difficulty (e.g., ease of dressing and toileting, tolerance of postural systems). Methods used to evaluate the extent of achievement according to
caregivers was not clearly described.
f Sleep and pain were also reported by a retrospective survey study, although findings were not reported in a way that allowed for inclusion in the meta-analysis. Positive responses for pain were reported in 11/18 participants (61%) and positive
responses for sleep were reported by 12/21 participants (57%).
g Serious risk of bias due to inclusion of observational studies with within-participant pre/post comparisons. Limitations included a lack of controlling for confounding variables and loss to follow-up.
h Data was ascertained using a questionnaire completed by caregivers, including a subjective evaluation (1-5 Likert scale) of treatment efficacy according to motor function, postural stability, sleep, pain, and care burden. Efficacy of treatment was
considered “positive” when participants answered “very effective”, “effective”, or “slightly effective” and was considered “negative when participants answered “no effect” or “detrimental”.
i Approach to scoring and reporting on PedsQL sub-scores was not clear.
j 3 observational studies reported on overall adverse events (i.e., the two studies reporting on transitory weakness and one other study). However, a clear definition of adverse events is not provided (the studies simply indicate that no adverse events
were recorded).
b
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9.

Evidence Profile: Intrathecal Baclofen (ITB)

PICO Question: Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶ receive ITB versus not receiving ITB?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Other
Risk of bias
Inconsistency
Indirectness
Imprecision
Relative
Absolute
(No studies)
design
considerations
With ITB
Without ITB
(95% CI)
(95% CI)
Dystoniaa – assessed with: BADS, DIS-D, BFM-M
BADS MD -1.30
CP &
(-4.84 to 2.24)
22
dystonia
RCT
seriousc
not serious
not serious
seriousd
none
16
17
DIS-D MD 33
8.00%
(157)b
(-16.9 to 0.94%)
CP &
dystonia22
nonSMD -1.00
seriousf
not serious
not serious
seriousg
none
69
69
randomized
(-1.50 to -0.50)
(558-62)e
Achievement of Individualized Goalsa,h,i,j – assessed with: GAS or subjective impressions
CP &
dystonia22
GAS MD 17.9
RCT
seriousc
not serious
not serious
seriousd
none
16
17
33
(11.2 to 24.6)
(157)b
CP &
dystonia22
nonGoals were “fully reached” in 19 participants (76%) and “partially
seriousf
not serious
not serious
seriousg
none
25
randomized
reached” in 6 participants (24%)
(161)k
Motor Functiona,h,i – assessed with: partial achievement of mobility-related goals, as assessed by the GAS; MAU-ULF, GMFM, or BFM-D
CP &
595 more per
dystonia22
GAS: 1/14
GAS: 12/18
RR 9.3
RCT
seriousc
not serious
not serious
seriousd
none
1,000 (26 to
36
(7.1%)
(66.7%)
(1.4 to 63)
1,000 more)
(157)b
CP &
dystonia22
nonSMD 0.13
seriousf
not serious
not serious
seriousg
none
37
37
randomized
(-0.33 to 0.59)
(460-63)l
Pain/Comforta,h,i – assessed with: partial achievement of pain/comfort or sleep-related GAS goals; CPCHILD – comfort & emotions domain; VAS
CP &
RR 4.8
633 more per
dystonia22
GAS: 1/6
GAS: 4/5
RCT
seriousc
not serious
not serious
seriousd
none
(0.76 to
1,000 (40 fewer
36
(16.7%)
(80%)
30)
to 1,000 more)
(157)b
CP &
dystonia22
nonSMD 0.87
seriousf
not serious
not serious
seriousg
none
28
28
randomized
(0.30 to 1.44)
(262,64)m
Ease of Caregiving a,h,i – assessed with: partial achievement of goals related to caregiving by others, as assessed by the GAS; CPCHILD (self-care domain)
CP &
RR 29
dystonia22
GAS: 0/18
GAS: 18/23
783 more per
RCT
seriousc
not serious
not serious
seriousd
none
(1.9 to
36
(0%)
(78.3%)
1,000
455)
(157)b

Certainty

Importance

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important
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CP &
CPCHILD (self
⨁◯◯◯
dystonia22
nonVERY
seriousf
not serious
not serious
seriousg
none
18
care) MD 9.42
Important
18
randomized
LOW
(1.20 to 17.6)
(164)n
Quality of Lifea,o,p – assessed with: CPCHILD
CP &
CPCHILD MD
⨁◯◯◯
dystonia22
nonVERY
seriousf
not serious
not serious
seriousg
none
18
9.16
Important
18
randomized
LOW
(0.23 to 18.1)
64
m
(1 )
Adverse Eventsa
CP &
RR 1.0
0 more per
⨁◯◯◯
dystonia22
11/18q
11/18q
VERY
RCT
seriousc
not serious
not serious
seriousd
none
(0.26 to
1,000 (452 fewer
Critical
36
(61.1%)
(61.1%)
LOW
3.80)
to 1,000 more)
(157)b
CP &
Overall rates of side effects or complications were between 26
⨁◯◯◯
dystonia22
nonand 78%
VERY
seriousf
not serious
not serious
seriousg
none
Critical
199
randomized
The most common individual events included CSF leakage (8-74%),
LOW
(859-62,65-68)r
infection (4-39%), and catheter problems (5-21%)
BADS, Barry-Albright Dystonia Scale; BFM-D, Burke-Fahn-Marsden Dystonia Rating Scale – Disability; BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; CP, cerebral palsy; CPCHILD, Caregivers Priorities &
Child Health Index of Life with Disabilities Questionnaire; DIS-D, Dyskinesia Impairment Scale – Dystonia; GAS, Goal Attainment Scale; GMFM, Gross Motor Function Measure; MAU-ULF, Melbourne Assessement of
Unilateral Upper Limb Function; MD, mean difference; SMD, standardized mean difference; RR, risk ratio; VAS, visual analog scale
a

The single randomized trial reported on outcome measures at 3-month follow-up, while the majority of observational studies compared baseline data to 12-month follow-up.
Population described as dyskinetic CP with dystonia (confirmed via author correspondence), insufficient effect of oral treatment or unacceptable side effects, and dyskinesia interfering with activities of daily living or quality of life. The baseline BADS
and DIS-D scores were 20.6 and 67%, respectively.
c Serious risk of bias due to short period of follow-up (i.e., 3 months), which may be insufficient to detect changes in outcomes. Although the trial was blinded, most parents were said to have been aware of group allocation when asked.
d Very serious imprecision due to the small sample size from the single included study.
e Two studies described participants to have “severe generalized” dystonia and one described participants to have “medically intractable”.
f Serious study limitations due to high risk of bias among included observational studies with a pre/post design, often due to the measure of exposure and outcome and/or failure to control for confounding.
g Serious imprecision due to small sample size across included studies.
h For outcomes assessed using achievement of individualized goals, the results are reported as the proportion of goals achieved (i.e., not the proportion of participants who achieved their goal(s)).
i Outcome-specific goals (which are also represented within the overall rate of achievement of individualized goals) from the single included RCT are also reported under Motor Function, Pain/Comfort, and Ease of Caregiving outcomes. Results pertain to
the proportion of goals achieved, rather than the number of participants who achieved their goals.
j The proportion of GAS goals partially achieved is also reported: 35/49 (71.4%) and 3/44 (6.8%) goals were at least partially achieved in the ITB and placebo groups, respectively, leading to a risk ratio of 10 (95% CI: 3.5 to 32).
k Population described as dyskinetic CP with dystonia present at rest (22/25) and/or during activity (25/25). It is not explicitly clear whether dystonia was severe, generalized, or unresponsive to oral dystonia medications, although the baseline BADS
score was 19.2 during activity.
l Baseline BADS scores were reported by two studies (19.2 to 20.27).
m One study reported a baseline BFM-M score of 61.9 and indicated that CP was “medically intractable”.
n Single study does not provide information about the level of severity of dystonia among participants.
o Individual sub-domains of the CPCHILD from the single observational study are also reported under Pain/Comfort and Ease of Caregiving outcomes.
p Improvements in Quality of Life also reported by 3 additional studies: Albright et al. reported 85% of parents to have indicated that quality of life was “better” following ITB. Zdolsek et al. reported an average “well-being” score of 3.8 following ITB,
which was indicative of a “slight improvement”. Kim et al. reported on changes in the 8 domains of the SF-36, among which improvements were document for ‘body pain’, ‘vitality’, ‘social functioning’, and ‘mental health’.
q Represents the number of participants who experienced at least one adverse event or serious adverse event. The total number of (serious) adverse events was 16 for the group receiving ITB and 13 for the control group, who had a pump implanted and
then received sodium chloride in place of baclofen. Across both groups (ITB vs. placebo), events included liquor leakage (n=7 vs. n=6), pump infection (n=0 vs. n=2), catheter-related (n=0 vs. n=1), nausea/vomiting (n=2 vs. n=1), obstipation (n=1 vs. n=0),
and other (n=6 vs. n=3; mainly involved infections (e.g., urinary tract infection, gastrointestinal infection)).
r Of the 8 studies reporting on adverse events, 3 reported dystonia to be severe and generalized (two of which indicated that dystonia interfered with function, care or comfort) and reported dystonia to be unresponsive to oral medications 3-5, 9-12 and
baseline BFM-M was reported by one study (61.9).
b
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10. Evidence Profile: Deep Brain Stimulation (DBS)
PICO Question: Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶ receive DBS versus not receiving DBS?
Certainty Assessment
Summary of Findings
No of participants
Effect
Population
Study
Other
Risk of bias
Inconsistency
Indirectness
Imprecision
Relative
Absolute
o
(N studies)
design
considerations
With DBS
Without DBS
(95% CI)
(95% CI)
Dystonia – assessed with: BADS or BFM-M
CP &
dystonia22,a
nonSMD -0.60
seriousb
not serious
not serious
seriousc
none
173
173
randomized
(-0.89 to -0.31)
(1662,69-83)
Achievement of Individualized Goals – assessed with: COPM or GAS
Participants achieving a clinically significant change72
COPM-P: 5/5 (100%); mean change (median (IQR)): 3 (2.6 to 3.6)
CP &
COPM-S: 4/5 (80%); mean change (median (IQR)): 3 (1.8 to 4.1)
dystonia22
nonGAS goals achieved or exceeded by participant (median (IQR))72
b
c
serious
not serious
not serious
serious
none
18
randomized
Proportion of goals achieved or exceeded: 67% (60 to 93%)
(272,74)
Participants achieving a clinically significant change74
COPM-P: 7/13 (54%); mean change (median (IQR)): 2 (1.0 to 3.7)
COPM-S: 7/13 (54%); mean change (median (IQR)): 2 (1.7 to 2.8)
Motor Function – assessed with: BFM-D, GMFM, or MAU-ULF
CP &
dystonia22,d
nonSMD -0.30
109
seriousb
not serious
not serious
seriousc
none
randomized
(-0.57 to -0.04)
62,69(11
73,75,77,78,80,84)
Pain/Comfort – assessed with: SF-36 (bodily pain) or CPCHILD (comfort & emotions)
CP &
dystonia22,e
nonSMD 1.00
seriousb
seriousf
not serious
seriousc
none
78
randomized
(0.28 to 1.72)
(562,70,75,83,85)
Ease of Caregivingg
0

-

-

Quality of Lifeh – assessed with: SF-36
CP &
dystonia22,i
nonseriousb
50
randomized
(462,70,75,85)
Adverse Events
CP &
dystonia22,j
non117
seriousb
randomized
62,70-73,75,78(12
82,85,86)

-

Critical

⨁◯◯◯
VERY
LOW

Critical

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

⨁◯◯◯
VERY
LOW

Important

-

-

not serious

not serious

seriousc

none

SF-36 (Physical Functioning): MD 11.4 higher (-4.60 to 27.4)
SF-36 (Vitality): MD 13.4 (5.25 to 21.6)
SF-36 (Mental Health): MD 12.9 (4.60 to 21.1)

⨁◯◯◯
VERY
LOW

Important

none

Overall AEs reported in 0-31% of participants
Among the most commonly cited adverse events were infections
requiring hardware removal (7-40%) and stimulation-induced side
effects (17-30%)

⨁◯◯◯
VERY
LOW

Critical

not serious

-

⨁◯◯◯
VERY
LOW

-

not serious

-

Importance

-

not serious

-

Certainty

AE, adverse event; BADS, Barry-Albright Dystonia Scale; BFM-D, Burke-Fahn-Marsden Dystonia Rating Scale – Disability; BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; COPM-P, Canadian Occupational Performance Measure
(Performance); COPM-S, Canadian Occupational Performance Measure (Satisfaction); DBS, deep brain stimulation; GMFM, Fross Motor Function Measure; GRADE, Grading of Recommendations, Assessment, Development & Evaluation; IQR, interquartile
range; MAU-ULF, Melbourne Assessment of Unilateral Upper Limb Function; MD, mean difference; SF-36, Short Form Health Survey; SMD, standardized mean difference
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a

Eight studies described participants as having “generalized” dystonia, five described “disabling” or “severe dystonia”, and seven indicated that participants had not responded to medical management (generally oral medications, but some cases
mentioned botulinum toxin and ITB). Baseline BFM-M scores were reported by 15 studies and ranged from 44.23 to 107.5.
b Serious study limitations due to high risk of bias in the majority of included studies, generally attributed to lack of control for confounding variables and/or insufficient reporting of eligibility criteria.
c Serious imprecision due to small sample size across included studies.
d Four studies described dystonia as “severe” or “disabling”, four studies described dystonia as “generalized”, and five indicated that participants had not responded to medical management (generally oral medications, but some cases mentioned
botulinum toxin and ITB. Nine studies reported baseline BFM-M scores, which were between 44.23 and 107.5.
e Three studies indicated that dystonia was “generalized”, one that dystonia was “disabling”, one that all participants had “dystonic pain” and two that participants had not responded to optimal pharmacological treatments.
f Serious inconsistency due to unexplained heterogeneity in the magnitude of effect across studies.
g Data relevant to ‘Ease of Caregiving’ is captured in ‘Achievement of Individualized Goals’.
h Physical functioning, vitality, and mental health domains of the SF-36 are provided to give an impression of quality of life. In addition to the 3 studies reporting on the SF-36, one study reported on the percentage improvement in the CPCHILD at 12
months (28% (-1% to 72%); clinically significant change in 3/5 participants).
i Three studies indicated that dystonia was “generalized”, one that dystonia was “disabling”, and two that dystonia had not responded to optimal pharmacological management7, 18. Baseline BFM-M scores were reported by all studies and ranged from
44.23 to 72.0.
j Of the studies reporting on adverse events, 7 specified that dystonia was generalized in the majority of participants, 3 specified that dystonia was “severe” or “disabling”, and 7 indicated that participants had not responded to medical management
(generally oral medications, but some cases mentioned botulinum toxin and ITB). Baseline BFM-M scores were reported by all studies and ranged from 44.23 to 107.5.
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1.
A.

Evidence to Decision Framework: Oral Baclofen
Question

Should individuals with CP and generalized† dystonia* causing interference# receive oral baclofen versus not receiving oral baclofen?
POPULATION:

Individuals with CP and generalized† dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

Oral baclofen

COMPARISON:

Not receiving oral baclofen

MAIN OUTCOMES:

Tone; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Oral baclofen, an agonist of gamma-aminobutyric acid (GABA)B receptors5, is commonly used in the management of individuals with CP and
dystonia, although its use in this population has not been systematically evaluated.6-8

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

Additional considerations

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations
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● Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes indirect evidence from individuals with spastic CP or
dystonia of causes other than CP. In summary, oral baclofen may have little to no effect on tone,
pain/comfort, and ease of caregiving (GRADE very low certainty evidence). It may improve achievement
of individualized goals (GRADE very low certainty evidence; findings confounded by improved Goal
Attainment Scale scores following placebo) and may improve motor function (GRADE very low certainty
evidence; findings limited to subjective carer reports).

The guideline panel judged
desirable effects to be “trivial”,
given that the evidence did not
support any clear benefits.

Summary of Findings: Desirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: oral baclofen
Comparison: not receiving oral baclofen

Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
oral
baclofen

With oral
baclofen

Difference

GRADE
Certainty

What happens

Dystonia (critical)
Spastic CP14,b
assessed with: MTSc
№ of participants: 15
(1 RCT15)d

-

Mean MTS:
27.1

Mean
MTS:
25.6

MTS MD:
-4.40
(-10.8 to 2.0)

⨁◯◯◯
VERY
LOWe,f

Oral baclofen may have little
to no effect on tone,
compared to not receiving
oral baclofen.

Spastic CP14
assessed with: MAS
№ of participants: 30
(1 non-randomized16)g

-

Mean MAS:
1.84

Mean
MAS:
1.31

MAS MD:
-0.53
(-0.82 to
-0.24)

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may have little
to no effect on tone,
compared to not receiving
oral baclofen.

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may have little
to no effect on tone,
compared to not receiving
oral baclofen.

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may have little
to no effect on tone,
compared to not receiving
oral baclofen.

GAS MD: 6.6
(1.0 to 12.3)

⨁◯◯◯
VERY
LOWe,f

Oral baclofen may improve
achievement of individualized
goals, compared to not
receiving oral baclofen.

Improvements in walking (20%), scissoring (30%), active
physiotherapy (45%), passive physiotherapy (60%), and
manual dexterity (20%).

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may improve
aspects of motor function,
compared to not receiving
oral baclofen.

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may improve
motor function, compared to
not receiving oral baclofen.

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may have little
to no effect on pain,
compared to not receiving
oral baclofen.

Spastic CP17
assessed with: MAS
№ of participants: 11
(1 non-randomized18)
Primary Dystonia19,i
assessed with:
subjective impressions
№ of participants: 31
(2 non-randomized20, 21)

“No change” in MAS

“Baclofen therapy improved leg dystonia in 14 participants
in dosages over 50 mg/day”
“Good response” to baclofen reported in 7/16 and “poor
response” in 9/16.

Achievement of Individualized Goals (critical)
Spastic CP14,j
assessed with: GAS
№ of participants: 15
(1 RCT15)

-

Mean GAS:
44.7

Mean
GAS:
51.3

Motor Function (important)
Spastic CP14
assessed with:
subjective impressions
№ of participants: 20
(1 RCT22)
Spastic CP17
assessed with:
subjective impressions
№ of participants: 11
(1 non-randomized18)

“Equal numbers of patients demonstrated increases and
decreases [in GMFM-66 scores]”
10/11 parents reported improved functioning

Pain/Comfort (important)
Spastic CP17
assessed with:
subjective impressions
№ of participants: 11
(1 non-randomized18)

Decreased Child Health Questionnairek scores for the
Bodily Pain subscale
4/11 parents reported that their child was more
comfortable following baclofen

Ease of Caregiving (important)
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Spastic CP14,b
assessed with: PEDIl
№ of participants: 15
(1 RCT15)

Spastic CP17
assessed with:
subjective impressions
№ of participants: 11
(1 non-randomized18)

PEDI MD:
Self-Care
-1.5
(-3.5 to 0.6)
Mobility:
-1.5
(-3.1 to 0.2)
Social
Function:
-0.2
(-3.0 to 2.6)

⨁◯◯◯
VERY
LOWe,f,m

Oral baclofen may have little
to no effect on ease of
caregiving, compared to not
receiving oral baclofen.

6/11 parents reported that it was easier to care for their
child following baclofen

⨁◯◯◯
VERY
LOWe,f,h

Oral baclofen may improve
ease of caregiving, compared
to not receiving oral baclofen.

-

-

-

-

Mean PEDI
Self-Care:
20.5
Mobility:
18.7
Social
Function:
32.9

Mean PEDI
Self-Care:
19.1
Mobility:
17.3
Social
Function:
32.7

Quality of Life (important)
-

CI, confidence interval; CP, cerebral palsy; GAS, Goal Attainment Scale, GMFM, Gross Motor Function Measure; GRADE, Grading of
Recommendations, Assessment, Development & Evaluations; MAS, Modified Ashworth Scale; MTS, Modified Tardieu Scale; PEDI, Pediatric
Evaluation of Disability Inventory; RCT, randomized controlled trial
a. The risk in the intervention group (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% CI).
b. Four of the 15 participants were described as having spastic/dystonic quadriplegia, while the remaining 11 participants had spastic quadriplegia.
c. MTS was used to measure dynamic muscle range as the difference (in degrees) between the angle of ‘catch’ in fast range of motion (R1) and the
limit of slow passive range of motion (R2). Dynamic ranges were assessed for ankle dorsiflexion and knee extension (popliteal angle) using a
handheld goniometer, with dynamic range (R1-R2) used for analysis.
d. Two additional randomized crossover trials reported on tone in a way that did not allow for calculation of an effect size. One reported a “nonstatistically significant change” in Ashworth scale scores between baclofen and placebo, 23 and another reported Ashworth scale scores to be
“reduced” in 14/20 participants with baclofen and 2/20 with placebo. 22
e. Very serious indirectness due to the evaluation of individuals with spastic CP or primary idiopathic dystonia (i.e., not CP and dystonia).
f. Very serious imprecision due to the small number of included participants.
g. The baclofen arm from a randomized controlled trial comparing oral baclofen to diazepam is represented here as an non-randomized study with a
pre/post design.16
h. Serious risk of bias due to evaluation of within-participant pre/post comparisons.
i. Greene and Fahn8 reported on children and youth (<21 years) with idiopathic generalized dystonia. Anca et al.7, reported on a sample of
individuals with Oppenheim’s Dystonia, an inherited autosomal dominant hereditary dystonia, typically beginning in childhood with dystonic
movements progressing throughout the body.
j. The most commonly set goals included improved transfers (n=6), ease of use of walking frame (n=7), improved wheelchair positioning (n=6),
improved sleep (n=7), ease of positioning (n=6), and improved upper limb function (n=9).
k. The bodily pain subscale on the Child Health Questionnaire is comprised of two items scored on a Likert-type scale, with higher scores indicating
better or more positive health states.
l. Minimal clinically important differences (MCIDs) calculated using clinician-rated VAS scores were 12.3 (self-care), 15.6 (mobility), and 6.0 (social
function). MCIDs calculated using clinician-rated 15-point Likert scores were 10.6 (self-care), 14.9 (mobility), and 9.3 (social function).
m. Serious risk of bias due to lack of information regarding the methods used for randomization and allocation concealment.
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes indirect evidence from individuals with spastic CP or dystonia of causes other than
CP. In summary, oral baclofen may increase the risk of adverse events (GRADE very low certainty
evidence), with the most commonly cited events including drowsiness, hypotonia, and weakness.

The guideline panel agreed that
the undesirable effects of oral
baclofen (e.g., decreased truncal
tone, drowsiness) can be
relatively easily managed.

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: oral baclofen
Comparison: not receiving oral baclofen

Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Anticipated absolute effects (95% CI)
Without oral
baclofen

With oral
baclofen

GRADE
Certainty

What happens

Difference

Adverse Events (important)
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Spastic CP14
№ of participants: 55
(3 RCTs15, 22, 23)b,c

RR 3.7
(0.84 to
15.9)

5/55
(9.1%)

19/55
(34.5%)

242 more per
1,000 (15 fewer
to 1,000 more)

⨁◯◯◯
VERY
LOWd,e,f

Oral baclofen may
increase the risk of
adverse events,
compared to not
receiving oral baclofen.
Oral baclofen may
increase the risk of
adverse events,
compared to not
receiving oral baclofen.

Spastic CP
№ of participants: 30
(1 non-randomized16)h,i

6/30 participants experienced side effectsj

⨁◯◯◯
VERY
LOWd,e,g

Spastic CP17
№ of participants: 11
(1 non-randomized18)k

5/11 participants experienced sleepiness, which usually
resolved without dose alterations

⨁◯◯◯
VERY
LOWd,e,g

Oral baclofen may
increase the risk of
adverse events,
compared to not
receiving oral baclofen.

2/15 participants experienced side effectsm

⨁◯◯◯
VERY
LOWd,e,g

Oral baclofen may
increase the risk of
adverse events,
compared to not
receiving oral baclofen.

Primary Dystonia19,l
№ of participants:16
(1 non-randomized21)

CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluations; RR, risk ratio
a. The risk in the intervention group (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% CI).
b. Dosing information: Scheinberg et al., 2006: for children <8 years, baclofen doses began at 2.5 mg daily, increased weekly over a 7-week period
to 10 mg three times daily, and then continued at that dose for the next 5 weeks. For children >8 years, the starting dose was 5 mg daily,
increasing over a 9-week period to 20 mg three times daily, and then continuing for next three weeks at that dose; Milla and Jackson 1977: initial
dose of 10 mg daily divided in doses, which was increased in three increments over a period of 9 days, to a maximum dosage of 6 0mg in
children over the age of 8 years and 30-40mg in children 2-7 years; McKinlay et al., 1983: the dosage of baclofen given in three divided doses in
each period was 0.5 mg/kg, 1 mg/kg, 2 mg/kg, and 1 mg/kg, each for one week, with no patient exceeding 60 mg/day
c. When considering the RCT by Scheinberg et al. only, adverse events in 4/15 participants while on placebo and 6/15 experienced adverse events
while on baclofen, resulting in a risk ratio of 1.50 (95% CI: 0.53 to 4.26). 15
d. Very serious indirectness due to the evaluation of individuals with spastic CP or primary idiopathic dystonia (i.e., not CP and dystonia).
e. Very serious imprecision due to the small number of included participants.
f. Serious risk of bias due to lack of information regarding methods used for allocation concealment. No definition of or information about methods
used to ascertain adverse events.
g. Serious risk of bias due to evaluation of within-participant pre/post comparisons.
h. Two additional randomized crossover trials reported on tone in a way that did not allow for calculation of an effect size. McKinley et al., reported
a “non-statistically significant change” in Ashworth scale scores between baclofen and placebo. Milla and Jackson reported Ashworth scale
scores to be “reduced” in 14/20 participants with baclofen and 2/20 with placebo.
i. The baclofen arm from a randomized controlled trial comparing oral baclofen to diazepam is represented here as an non-randomized study with
a pre/post design.16
j. Dosing information: baclofen group initially received 2.5 mg baclofen three times/day for children <8 years and 5 mg three times/day for children
>8 years, with weekly increment of 5 mg to a maximum of 40 mg/day in former and 60 mg/day in the latter.
k. Side effects included drowsiness (3%), weakness (7%), urinary frequency (3%), constipation (3%), and behavioural changes (3%)
l. Dosing information: individuals received a baclofen dose of approximately 2 mg/kg/day.
m. Greene and Fahn8 reported on children and youth (<21 years) with idiopathic generalized dystonia. Anca et al. 7, reported on a sample of
individuals with Oppenheim’s Dystonia, an inherited autosomal dominant hereditary dystonia, typically beginning in childhood with dystonic
movements progressing throughout the body.
n. One participant experienced nausea, vomiting, and lethargy on 60 mg daily without benefit and another experienced increased spasms on 100
mg daily.
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

● Very low
Based on the certainty of evidence for desirable and undesirable effects presented in the SoF tables, the
○ Low
overall certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
The certainty of evidence is
limited, given that there are no
available trials specific to the
population of interest (i.e.,
individuals with CP and
dystonia).

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
○ Possibly important

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
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uncertainty or
variability
● Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).
Variability in perspectives
regarding the relative value
placed on main outcomes was
not brought forward during the
consumer focus group.
The guideline panel noted that
individuals and families are
generally willing to try oral
baclofen.

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
● Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of oral baclofen.

Consumers emphasized the
importance of weighing
potential benefits and harms
during the decision-making
process.
Given that the available
evidence base is limited to
studies of indirect populations
(i.e., not specific to CP and
dystonia), the panel was unable
to definitively judge the balance
of effects to favour oral baclofen
or not. This emphasizes the
need for a shared decisionmaking process, focused on
individual values and
preferences.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
● Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

No research evidence considered.

N/A

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
● No included
studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations
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○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
● No included
studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

○ Reduced
No research evidence considered.
○ Probably reduced
● Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

Additional considerations
N/A

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with CP
and dystonia emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms,
especially when considering
more invasive management
options.
A recent survey of prescription
practices among clinicians at a
tertiary care centre in Australia
found oral baclofen to be used
by all doctors, and as a first
choice in 10 of 11.6 Baclofen was
also reported to be the most
commonly used oral medication
for tone management in
children and young people with
CP7, as well as for management
of childhood secondary
dystonia8.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia highlighted practical
challenges associated with
taking oral medications.
Administering medication can
be difficult for caregivers, and
medications that must be taken
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several times per day or that
have an unsavoury taste create
additional challenges.
A recent survey of prescription
practices among clinicians at a
tertiary care centre in Australia
found oral baclofen to be used
by all doctors, and as a first
choice in 10 of 11.6 Baclofen was
also reported to be the most
commonly used oral medication
for tone management in
children and young people with
CP7, as well as for management
of childhood secondary
dystonia8.

C.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

D.

E.

No included
studies

No included
studies

Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

Conclusions

Recommendation
In individuals with CP and generalized† dystonia* causing interference#, we suggest the use of oral baclofen (conditional recommendation, very low certainty
evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, who place a high value on avoiding the risk of adverse events and a
lower value on the uncertain relief of dystonia symptoms, may reasonably decline oral baclofen.
Justification
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The panel judged anticipated desirable effects to be trivial. A small improvement in achievement of individualized goals with baclofen was supported by a single
randomized controlled trial, although the evidence is very uncertain. Undesirable effects were judged to be small, and the balance between benefits and harms to
favour neither receiving oral baclofen or not. Despite these judgements, the panel agreed that, given the very low certainty evidence across oral pharmacological
options and modest adverse event profile for baclofen, a trial is warranted contingent on the individual’s values and preferences. A conditional recommendation
for oral baclofen was therefore formulated.
Subgroup Considerations
Limited available evidence precluded subgroup analysis. Oral baclofen may be useful in individuals with mixed presentations of dystonia and spasticity.
Implementation Considerations
When considering oral baclofen, there is a need for a detailed conversation between the clinician and individual and their family to determine whether this option
is consistent with the individual’s values and preferences. The panel emphasized the importance of slow dose escalation to mitigate potential side effects and to
avoid sedation.
Monitoring & Evaluation
The individual’s response to medication should be monitored, and if there is no response after optimizing the dosage, the medication should be weaned slowly to
avoid withdrawal. It is important to monitor the individual’s response and evaluate progress related to individualized management goals.
Research Priorities
Please refer to the main text for research priorities.
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2.
A.

Evidence to Decision Framework: Benzodiazepines
Question

Should individuals with CP and generalized† dystonia* causing interference# receive benzodiazepines versus not receiving benzodiazepines?
POPULATION:

Individuals with CP and generalized† dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

benzodiazepines

COMPARISON:

not receiving benzodiazepines

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Benzodiazepines (e.g., diazepam, clonazepam, lorazepam), are a group of medications that act to potentiate the inhibitory post-synaptic
action of GABA by modulating the GABAA receptor.25 While benzodiazepines are used by clinicians for dystonia management, there is a lack
of direct evidence to support use among individuals with CP and dystonia. 6-8

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes indirect evidence from individuals with dyskinetic CP,
spastic CP, or status dystonicus. In summary, benzodiazepines may have little to no effect on tone and
motor function but may improve ease of caregiving and quality of life (GRADE very low certainty
evidence; findings limited by the use of non-standardized measurement instruments). No studies were
identified for achievement of individualized goals or pain/comfort.

The evidence supported some
improvement in ease of
caregiving and quality of life,
although these findings are
limited by the use of a nonstandardized measurement
instrument, confounding the
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interpretation of the magnitude
of the effect.

Summary of Findings: Desirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: benzodiazepines (i.e., clonazepam, diazepam, lorazepam
Comparison: not receiving benzodiazepines
Comparison
Outcome Measure
№ of participants
(studies)

Relative
effect
(95% CI)a

Anticipated absolute effects (95% CI)
Without
benzodiazepines

With
benzodiazepines

Difference

GRADE
Certainty

What happens

⨁◯◯◯
VERY
LOWb

Diazepam may
have little to no
effect on tone, as
compared to not
receiving
diazepam.

⨁◯◯◯
VERY
LOWc

Diazepam may
reduce tone, as
compared to not
receiving
diazepam.

⨁◯◯◯
VERY
LOWd

Diazepam may
have little to no
effect on tone, as
compared to not
receiving
diazepam.

⨁◯◯◯
VERY
LOWe

Benzodiazepines
may have little to
no effect on tone,
compared to not
receiving
benzodiazepines

-

-

⨁◯◯◯
VERY
LOWb

Benzodiazepines
may have little to
no effect on motor
function, compared
to not receiving
benzodiazepines.

⨁◯◯◯
VERY
LOWc

Diazepam may
improve motor
function, compared
to not receiving
diazepam.

-

-

⨁◯◯◯
VERY
LOWb

Benzodiazepines
may improve ease
of caregiving,
compared to not
receiving
benzodiazepines.
Benzodiazepines
may improve ease
of caregiving,
compared to not
receiving
benzodiazepines.
Benzodiazepines
may improve
quality of life,
compared to not

Outcome 1: Tone (critical)
Athetoid CP26
Subjective
impressions
№ of participants:
7
(1 nonrandomized27)
Spastic CP17
MAS or
subjective
impressions
№ of participants:
196
(2 RCTs28, 29)
Spastic CP
MAS
№ of participants:
30
(1 nonrandomized16)
Status
Dystonicus
Subjective
impressions
№ of participants:
54
(2 nonrandomized30, 31)

Improved ability to maintain muscular relaxation for longer periods (1/7)
Fewer involuntary movements (1/7)

Significant dose-dependent mean change in MAS scores between
baseline and following 3 weeks of diazepam28
Reduced tension in 2/16 participants and a "possible reduction" in
athetosis in 1/16 participants29

The mean MAS
score was 1.96
points

-

-

MAS MD:
-0.55
(-0.74 to
-0.36)

Benzodiazepine sedation was “successful” in 5.6% of episodes q,30
Among 5 individuals receiving clonazepam in combination with oral
medication, one was reported to have “improved” r,31

Outcome 2: Achievement of Individualized Goals (critical)
-

-

-

-

-

Outcome 3: Motor Function (important)
Athetoid CP26
Subjective
impressions
№ of participants:
22
(2 nonrandomized27, 32)
Spastic CP17
Spontaneous
voluntary
movement or
subjective
impressions
№ of participants:
196
(2 RCTs28, 29)

Improved typing ability, using head action and probing device (1/7), use of
probing device (1/7), and coordination (1/7)
Functional improvement/improved performance (7/15; 47%) 32

“Significant improvement in spontaneous voluntary movement” 4
"Improved physical coordination/ambulation" in 2/17 participants5

Outcome 4: Pain/Comfort (important)
-

-

-

-

-

Outcome 5: Ease of Caregiving (important)
Athetoid CP26
Subjective
impressions
№ of participants:
22
(2 nonrandomized27, 32)
Spastic CP33
8-point scale (↑ =
improvement)
№ of participants:
114
(1 RCT34)

Improved ease of management/handling at home (2/7)
General relaxation produced by diazepam “greatly facilitated feeding,
dressing, personal care, and moving the patient” 32

-

The mean change
score for burden
of care was 0.44
points

-

MD: 7.31
(6.78 to 7.84)

⨁◯◯◯
VERY
LOWf

The mean change
score for burden
of care was 0.38
points

-

MD: 5.93
(5.41 to 6.45)

⨁◯◯◯
VERY
LOWf

Outcome 6: Quality of Life (important)
Spastic CP33
7-point scale (↑ =
improvement)

-
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№ of participants:
114
(1 RCT34)

receiving
benzodiazepines.

CI: Confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluations; MAS, Modified
Ashworth Scale; MD: mean difference; RCT, randomized controlled trial; RR: Risk ratio
a. The risk in the intervention group (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% CI).
b. Very serious study limitations due to lack of blinding and use of non-standardized outcome measures; serious indirectness due to evaluation of
individuals with athetoid CP (i.e., not explicitly dystonia in CP); serious imprecision due to small sample size.
c. Serious study limitations due to inclusion of one study with "some concerns" pertaining to risk of bias (i.e., lack of standardization in approach to
outcome measurement); serious inconsistency due to variation in the direction of effect across the two included studies; very serious indirectness
due to the inclusion of studies evaluating populations with spasticity in CP (i.e., not dystonia in CP).
d. Serious risk of bias due to within-group pre/post comparisons.; Very serious indirectness due to the inclusion of participants with spasticity in CP
(i.e., not dystonia in CP); serious imprecision due to inclusion of single study with only 30 participants
e. Very serious study limitations due to the retrospective nature of the included studies and narrative reporting; very serious indirectness due to the
evaluation of participants who had status dystonicus, but not necessarily CP; serious imprecision due to the small number of participants included
across studies.
f. Serious risk of bias due to the use of a non-standardized outcome measure for the assessment of burden of caring for the child on the family; very
serious indirectness due to the inclusion of studies evaluating populations with spasticity in CP (i.e., not dystonia in CP)

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
● Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence pertaining to undesirable effects is provided in the SoF table below. The
SoF table includes indirect evidence from individuals with dyskinetic or spastic CP. In summary,
benzodiazepines may increase the risk of adverse events, particularly drowsiness or sedation (GRADE
very low certainty evidence).

The guideline panel noted that
use of benzodiazepines may
affect respiratory function.

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: benzodiazepines (i.e., clonazepam, diazepam, lorazepam)
Comparison: not receiving benzodiazepines
Comparison
Outcome Measure
№ of participants
(studies)

Relative
effecta
(95% CI)

Anticipated absolute effects (95% CI)
Without
benzodiazepines

With
benzodiazepines

Difference

GRADE
Certainty

What happens

Outcome 7: Adverse Events (important)
Benzodiazepines
may increase the
Adverse events included drowsiness (7/7), disorientation (1/7), and ataxia
risk of adverse
(1/7)
events, compared
to not receiving
benzodiazepines.
Diazepam may
Spastic CP17
53 more per
increase the risk of
RR 3.38
⨁◯◯◯
№ of participants:
2/89
9/149
1,000
adverse events,
(0.37 to
VERY
238
(2.2%)
(6.0%)
(14 fewer to
compared not
c
31.1)
LOW
(3 RCTs28, 29, 35)
677 more)
receiving
diazepam.
Diazepam may
have little to no
Spastic CP
⨁◯◯◯
effect on the risk of
№ of participants: 30
7/30 participants experienced side effectsd
VERY
adverse events,
(1 none
compared to not
LOW
randomized16)
receiving
diazepam.
CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluations; RCT, randomized
controlled trial
Athetoid CP26
№ of participants: 7
(1 nonrandomized27)

⨁◯◯◯
VERY
LOWb

a. The risk in the intervention group (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% CI).
b. Very serious study limitations due to lack of blinding and use of non-standardized outcome measures; serious indirectness due to
evaluation of individuals with athetoid CP (i.e., not explicitly dystonia in CP); serious imprecision due to small sample size.
c. Very serious indirectness due to the inclusion of studies evaluating populations with spasticity in CP (i.e., not dystonia in CP); serious
risk of bias due to the use of a non-standardized outcome measure for the assessment of burden of caring for the child on the family
and well-being of the child.
d. Side effects included drowsiness (10%), weakness (3%), urinary frequency (3%), headache (3%), and drooling (10%).
e. Very serious indirectness due to the inclusion of participants with spasticity in CP (i.e., not dystonia in CP); serious imprecision due to
inclusion of single study with only 30 participants
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
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Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

● Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
The certainty of evidence is
limited, given that there are no
available trials specific to the
population of interest (i.e.,
individuals with CP and
dystonia).

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
● Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of life
(e.g., reducing pain).
Variability in perspectives
regarding the relative value
placed on main outcomes was
not brought forward during the
consumer focus group.

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
● Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of benzodiazepines.

Consumers emphasized the
importance of weighing
potential benefits and harms
during the decision-making
process.
Given that the available
evidence base is limited to
studies of indirect populations
(i.e., not specific to CP and
dystonia), the panel was unable
to definitively judge the balance
of effects to favour
benzodiazepines or not. This
emphasizes the need for a
shared decision-making process,
focused on individual values and
preferences.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
● Negligible costs
and savings
○ Moderate savings
○ Large savings

No research evidence identified.

N/A
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○ Varies
○ Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
● No included
studies

No research evidence identified.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
● No included
studies

No research evidence identified.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
○ Probably reduced
● Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

No research evidence identified.

N/A

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

No research evidence identified.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.
The guideline panel noted that
not all families are interested in
pursuing benzodiazepines as a
management option, making
acceptability variable among
stakeholders.

Feasibility
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Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

No research evidence identified.

N/A

C.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

D.

No included
studies

Type of Recommendation
Strong recommendation
against the intervention
○

E.

No included
studies

Conditional
recommendation against the
intervention
•

Conditional recommendation
for either the intervention or
the comparison
○

Conditional recommendation
for the intervention

Strong recommendation for
the intervention

○

○

Conclusions

Recommendation
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the routine use of benzodiazepines (conditional recommendation,
very low certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference# who place a high value on the uncertain relief of dystonia symptoms and
a lower value on avoiding the risk of adverse events, may reasonably select the short-term use of benzodiazepines.
Justification
Available evidence was limited to studies in populations other than CP and dystonia, including spastic17, 36, 37 and athetoid26 CP and status dystonicus30, 38. The panel
judged anticipated desirable and undesirable effects to be small and moderate, respectively, although the evidence is very uncertain. The balance of benefits and
harms to favour neither receiving benzodiazepines or not. The moderate adverse event profile, possible important uncertainty/variability in individual values and
preferences, and variable acceptability, led to a conditional recommendation against routine use was formulated.
Subgroup Considerations
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Limited available evidence precluded sub-group analyses. Longer-acting benzodiazepines (e.g., clonazepam) may be a reasonable option for limited short-term
indications. Diazepam may play a short-term role in the management of dystonic muscle spasms triggered following orthopaedic surgery. While benzodiazepines
may be considered for short-term dystonia and pain reduction, no evidence specific to pain/comfort was identified.
Implementation Considerations
When considering benzodiazepines, there is a need for a detailed conversation between the clinician and individual and their family to determine whether this
option is consistent with their values and preferences. It is important to ensure awareness of potential risks (e.g., drowsiness), tolerance, and possibility of
dependence.
Monitoring & Evaluation
The individual’s response to medication should be monitored, and if there is no response after optimizing the dosage, the medication should be weaned. It is
important to monitor and evaluate progress related to individualized management goals.
Research Priorities

Please refer to the main text for research priorities.
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3.

Evidence to Decision Framework: Trihexyphenidyl

A. Question
Should individuals with CP and generalized† dystonia* causing interference# receive trihexyphenidyl versus not receiving trihexyphenidyl?
POPULATION:

Individuals with CP and generalized† dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

Trihexyphenidyl

COMPARISON:

not receiving trihexyphenidyl

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Trihexyphenidyl is a centrally acting anticholinergic agent. It acts as an antagonist to muscarinic receptors throughout the body, including in
the central nervous system. It has highest affinity for M1 muscarinic receptors. Although evidence for the effect of trihexyphenidyl among
individuals with CP and dystonia is limited, it has been a commonly prescribed medication in this population.6-8

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B. Assessment
Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations

• Trivial
○ Small
○ Moderate
○ Large

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes direct evidence from a systematic review specific to
individuals with CP and dystonia. In summary, trihexyphenidyl may have little to no effect on dystonia,
achievement of individualized goals, motor function, ease of caregiving, and quality of life (GRADE very
low certainty evidence). No studies were identified for pain/comfort.

N/A
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○ Varies
○ Don't know

Summary of Findings – Clinical Evidence
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: trihexyphenidyl
Comparison: not receiving trihexyphenidyl

Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
trihexyphenidyl

With
trihexyphenidyl

GRADE
Certainty

What happens

⨁◯◯◯
VERY
LOWb,c

Trihexyphenidyl
may have little to
no effect on
dystonia,
compared to not
receiving
trihexyphenidyl.

⨁◯◯◯
VERY
LOWg,h

Trihexyphenidyl
may have little to
no effect on
dystonia,
compared to not
receiving
trihexyphenidyl.

⨁◯◯◯
VERY
LOWb,c

Trihexyphenidyl
may have little to
no effect on
achievement of
individualized
goals, as
compared to not
receiving
trihexyphenidyl.

⨁◯◯◯
VERY
LOWb,c

Trihexyphenidyl
may have little to
no effect on motor
function,
compared to not
receiving
trihexyphenidyl.

⨁◯◯◯
VERY
LOWg,h

Trihexyphenidyl
may have little to
no effect on motor
function,
compared to not
receiving
trihexyphenidyl.

-

-

Difference

Outcome 1: Dystonia (critical)
CP and dystonia39
assessed with:
BADS
follow up: following
12 weeks treatment
№ of participants:
16
(1 RCT)40
CP and dystonia39
assessed with:
multiple measures
№ of participants:
207
(5 non-randomized
studies)41-45

-

Mean BADS: 16.9

-

BADS MD: 0.9
(-2.2 to 3.9)

Non-statistically significant changes in the BADS, BFM-M, and MAS41
Caregiver-reported reduction in head and axial tone in 10/31 (32%) 42
Reduced dystoniad in the upper (59.4%) and lower (37.6%) extremities 43
MD-CRS (0-3) Index IIe MD 0.16 (0.08 to 0.24)44
MD-CRS (4-18) Index IIe MD 0.14 (0.09 to 0.19)44
No change (n=1), moderate improvement (n=1), marked improvement (n=2),
appears normal with occasional spasms (n=1)f 45

Outcome 2: Achievement of Individualized Goals (critical)
CP and dystonia39
assessed with:
GASi and COPMi
follow up: following
12 weeks treatment
№ of participants:
16
(1 RCT)40

-

Mean GAS:
33.3
Mean COPM-P:
3.8
Mean COPM-S:
3.8

-

GAS MD: 6.8
(-3.7 to 17.5)
COPM-P MD: 0.8
(-0.5 to 2.0)
COPM-S MD: 0.7
(-0.3 to 1.8)

Outcome 3: Motor Function (important)
CP and dystonia39
assessed with:
QUEST
follow up: following
12 weeks treatment
№ of participants:
16
(1 RCT)40

CP and dystonia39
assessed with:
multiple measures
№ of participants:
224
(5 non-randomized
studiesj)41-44, 46

-

Mean QUEST:
15.1

-

QUEST MD:
-1.6
(-6.3 to 3.1)

MD-CRS (0-3) Index Ie MD 0.12 (0.07 to 0.17)44
MD-CRS (4-18) Index Ie MD 0.10 (0.07 to 0.12)44
MAU-ULF MD 2.97 (0.07 to 5.86)41
Improvement in MACSk in 2/31 participants42
Caregiver-reported overall functional improvements in 15/31 (48%)42
Parent-reported “selective improvements”l in speech and UE function, but
not LE function46
Caregiver-reported improvements in fine-motor skills (16%), toe-walking
(3%), and speech (35%)43

Outcome 4: Pain/Comfort (important)
-

-

-

-

-

Outcome 5: Ease of Caregiving (important)
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CP and dystonia39
assessed with:
Care & Comfort
Scale or subjective
carer reports
№ of participants:
124
(2 nonrandomized)41, 43

Caregiver-reported improvement in ease of caregiving (15.8%) and
positioning (19.8%)43
Non-statistically significant change in Care & Comfort Scale between
baseline and peak dose41

⨁◯◯◯
VERY
LOWc

Trihexyphenidyl
may have little to
no effect on ease
of caregiving, as
compared tonot
receiving
trihexyphenidyl.

⨁◯◯◯
VERY
LOWc

Trihexyphenidyl
may have little to
no effect on quality
of life, compared
to not receiving
trihexyphenidyl.

Outcome 6: Quality of Life (important)
CP and dystonia39
assessed with:
Pediatric QoL
№ of participants:
23
(1 non-randomized
study)41

Non-statistically significant change in the Pediatric QoL Scale between
baseline and peak dose.

BADS, Barry-Albright Dystonia Scale; BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; CI, confidence interval; COPM,
Canadian Occupational Performance Measure; COPM-P, Canadian Occupational Performance Measure – Performance; COPM-S,
Canadian Occupational Performance Measure, Satisfaction; GAS, Goal Attainment Scale; GRADE, Grading of Recommendations,
Assessment, Development & Evaluations; LE, lower extremity; MACS, Manual Ability Classification System; MAU-ULF, Melbourne
Assessment of Unilateral Upper Limb Function; MD, Mean difference; QUEST, Quality of Upper Extremity Skills Test; RCT, randomized
controlled trial
a. The risk in the intervention group (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% CI).
b. Serious study limitations due to the absence of a repeated baseline measurement following the first wash-out period.
c. Very serious imprecision due to small sample size of single included study.
d. As reported by caregivers or members of the medical team
e. Mean differences indicate that participants remained at the same level of severity, as the interval between classes is at least 0.2.
f. Study reports on 4 children and 1 adult with dystonia, with etiology described as “birth injury”
g. Serious study limitations due to high risk of bias among included studies, due in part to failure to identify and control for confounding
variables and use of non-standardized outcome measures in some studies.
h. Serious inconsistency due to variation in magnitude and direction of effects observed across studies.
i. Goal areas included: dressing, feeding, play/recreation, postures, and transfers
j. Includes one study evaluating individuals with extrapyramidal CP, with dystonia or rigidity.
k. One participant improved from MACS level 5 to 4, and another from MACS level 4 to 3.
l. Evaluated using a parental questionnaire (±1: little or no change; ±5: tremendous change). Median (range) were as follow, speech: 3 (1
to 5); UE function: 2 (1 to 5); LE function: 1 (-3 to 3)
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
• Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence pertaining to undesirable effects is provided in the SoF table below. The
SoF table includes direct evidence from a systematic review specific to individuals with CP and dystonia.
In summary, trihexyphenidyl may increase the risk of adverse events including constipation, behavioural
changes, sleep disruption, and decreased urinary frequency (GRADE very low certainty evidence).

The panel highlighted that
undesirable effects are dosedependent and can be larger
than ‘small’ at high doses.

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: trihexyphenidyl
Comparison: not receiving trihexyphenidyl

Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
trihexyphenidyl

With
trihexyphenidyl

GRADE
Certainty
Difference

What happens

A case note review of 278
children with dystonia found
trihexyphenidyl to be the second
most common medication both
across the total cohort and
among individuals with
secondary dystonia.8 For the
total cohort, and regardless of
aetiology, trihexyphenidyl was
also found to most commonly
cause adverse drug reactions.8

Outcome 7: Adverse Events (critical)
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CP and dystonia39
follow up: following
12 weeks treatment
and 12 weeks
placebo
№ of participants:
16
(1 RCT)40

CP and dystonia39
№ of participants:
177
(4 non-randomized
studies)42, 43, 46, 47

RR 2.5b
(1.4 to
4.7)

37.5%
(6/16)

100%
(16/16)

578 more
per 1,000
(142 to
1,000
more)

Adverse events were documented in 23 to 69% of participants e, with 8 to
13% of participants discontinuing trihexyphenidyl as a result.

⨁◯◯◯
VERY LOWc,d

Trihexyphenidyl
may increase the
risk of adverse
events, as
compared to not
receiving
trihexyphenidyl.

⨁◯◯◯
VERY LOWf

Trihexyphenidyl
may increase the
risk of adverse
events, as
compared to not
receiving
trihexyphenidyl.

CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluations; RCT, randomized
controlled trial; RR, risk ratio
a. The risk in the intervention group (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% CI).
b. Side effects included constipation (n=5), agitation (n=4), sleep disruption (n=4), behavioural change (n=3), increased dystonia (n=1),
dry mouth (n=1), increased movements (n=1), blurred vision (n=1), vomiting (n=1), severe effects requiring hospitalization (n=1),
withdrawal due to multiple side effect
c. Serious study limitations due to the absence of a repeated baseline measurement following the first wash-out period.
d. Very serious imprecision due to small sample size of single included study.
e. Common adverse events reported included constipation, irritability, and decreased urinary frequency.
f. Serious study limitations due to high risk of bias among included studies, due in part to failure to identify and control for confounding
variables and use of non-standardized outcome measures in some studies.
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

• Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
• Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Variability in perspectives
regarding the value placed on
main outcomes was not brought
forward during the consumer
focus group.
Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of life
(e.g., reducing pain).

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations
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○ Favours the
comparison
• Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of trihexyphenidyl.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
• Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

No research evidence considered.

N/A

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased

No research evidence considered.

N/A
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○ Varies
• Don't know

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

N/A

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

N/A

C. Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

No included
studies

No included
studies

D. Type of Recommendation
Strong recommendation
against the intervention

Conditional
recommendation against the
intervention

Conditional recommendation
for either the intervention or
the comparison

Conditional recommendation
for the intervention

Strong recommendation for
the intervention
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○

•

○

○

○

E. Conclusions
Recommendation
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of trihexyphenidyl (conditional recommendation, very low
certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, particularly those with isolated dystonia, who place a high value on the
uncertain relief of dystonia symptoms and a lower value on avoiding the risk of adverse events, may reasonably select the use of trihexyphenidyl.
Justification
The recommendation was based on very low certainty direct evidence specific to individuals with CP and dystonia.48 The panel judged anticipated desirable and
undesirable effects to be trivial and small, respectively, although the evidence is very uncertain. Given no clear improvements in the desirable effects evaluated,
the balance of benefits and harms was judged to probably favour not receiving trihexyphenidyl. In addition to possible important uncertainty/variability in values
and preferences, these judgements led to a conditional recommendation against use.
Subgroup Considerations
Limited available evidence precluded sub-group analysis. Trihexyphenidyl is likely to be most appropriate among individuals with isolated dystonia (without
underlying hyperkinesia) or experiencing sialorrhea.
Implementation Considerations
If considering trihexyphenidyl, there is a need for a detailed conversation between the clinician and the individual and their family to determine whether this
option is consistent with their values and preferences.
Monitoring & Evaluation
In the case that trihexyphenidyl is pursued as a management option (e.g., CP and isolated dystonia (without underlying hyperkinesia), sialorrhea), the panel
emphasized the importance of closely monitoring the individual’s response and discontinuing the medication in the absence of benefit. It is important to monitor
and evaluate progress related to individualized managements goals.
Research Priorities

Please refer to the main text for research priorities.
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4.
A.

Evidence to Decision Framework: Clonidine
Question

Should individuals with CP and severe§ generalized† dystonia* receive clonidine versus not receiving clonidine?
POPULATION:

Individuals with CP and severe§ generalized† dystonia*
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral

INTERVENTION:

dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects
clonidine

COMPARISON:

not receiving clonidine

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Clonidine acts as an agonist of alpha-2 adrenergic receptors. Traditionally used clinically in intensive care units to induce sleep49, clonidine is
now used to manage complex and severe movement disorders, particularly in crisis periods when there are difficulties with sleep, seating,
and pain/comfort.

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
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○ Trivial
• Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes largely direct evidence from a systematic review
specific to individuals with CP and dystonia, which included one non-randomized out-patient study
evaluating the use of clonidine specifically among individuals with severe secondary dystonia. In
summary, clonidine may improve tone, achievement of individualized goals, pain/comfort and ease of
caregiving (findings were limited primarily to subjective carer reports; GRADE very low certainty
evidence). Indirect evidence specific to status dystonicus was also included in the SoF table, which
included extended case studies over weeks or months in children presenting with the life-threatening
emergency status dystonicus, monitored using the Dystonia Severity Action Plan (DSAP). No studies
were identified for motor function or quality of life.

N/A

Summary of Findings: Desirable Effects
Patient or population: CP and severe§ generalized† dystonia*
Setting:
Intervention: clonidine
Comparison: not receiving clonidine

Outcome
№ of participants
(studies)

Relative
effect
(95%
CI)

Anticipated absolute effects (95% CI)
Without
clonidine

With
clonidine

GRADE
Certainty

What happens

Difference

Dystonia (critical)
CP and severe
dystonia39
assessed with: subjective
parent/carer reports
№ of participants: 24 (14
with CP)a
(1 non-randomized
study)50

Improved tone: 16/24 (67%)
Improved involuntary movements: 17/24 (71%)

Status Dystonicusd
assessed with: DSAP
№ of participants: 5 (1
with CP)
(1 non-randomized
study)51

DSAP grade decreased from between 4-5 to between 1-2
in the participant with CPh
All participants experienced either no change, or an
improvement in DSAP grade during administration of
clonidineh,i

⨁◯◯◯
VERY LOW
b,c

⨁◯◯◯
VERY LOW
e,f,g

Clonidine may reduce
dystonia, compared to not
receiving clonidine.

Clonidine may reduce
dystonia among individuals
with status dystonicus

Achievement of Individualized Goals (critical)
CP and severe
dystonia39
assessed with: subjective
parent/carer reports
№ of participants: 24 (14
with CP)a
(1 non-randomized
study)50

Achievement of 1 goal: 18/24 (75%)
Achievement of >1 goal: 10/24 (42%)

⨁◯◯◯
VERY LOW
b,c

Clonidine may improve
achievement of individualised
goals, compared to not
receiving clonidine

Motor Function (important)
-

-

-

-

CP and severe
dystonia39
assessed with: subjective
parent/carer reports
№ of participants: 24 (14
with CP)a
(1 non-randomized
study)50

Improved sleep: 15/24 (63%)

⨁◯◯◯
VERY
LOWb,c

Clonidine may improve
pain/comfort, compared to not
receiving clonidine.

Status Dystonicusd
assessed with: DSAP
№ of participants: 5 (1
with CP)
(1 non-randomized
study)51

All participants reached DSAP grade 2, indicating the
ability to sleep at night

⨁◯◯◯
VERY
LOWe,f,g

Clonidine may improve
pain/comfort, compared to not
receiving clonidine.

Pain/Comfort (important)

Ease of Caregiving (important)
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CP and severe
dystonia39
assessed with: subjective
parent/carer reports
№ of participants: 24 (14
with CP)a
(1 non-randomized
study)50

Improved seating: 14/24 (58%)

⨁◯◯◯
VERY
LOWb,c

Clonidine may improve ease
of caregiving, compared to
not receiving clonidine.

-

-

-

Quality of Life (important)
-

CI, confidence interval; CP, cerebral palsy; DSAP, Dystonia Severity Action Plan; GRADE, Grading of Recommendations, Assessment,
Development & Evaluations

a. 14 of 24 participants had dystonia in CP. Other participants were diagnosed with metabolic disorders causing cerebral insult (n=5), PANK2 (n=2), or
an undiagnosed suspected genetic metabolic dystonia (n=3)

b. Very serious study limitations due to high risk of bias of the single included study (retrospective design with no comparator group; use of nonstandardized instrument for outcome measurement).

c. Serious imprecision due to small sample size of single included study
d. Diagnoses included: dystonic CP (n=1), PKAN (n=1), choreoathetoid movement disorder and profound developmental delay (n=1), epileptic
encephalopathy and choreoathetoid movement disorder (n=1), dystonic-dyskinetic CP and epilepsy (n=1)

e. Very serious study limitations due to high risk of bias attributed to the single included study, as the result of a lack of comparator group and
descriptive nature of findings.

f. Serious indirectness due to evaluation of individuals experiencing an acute exacerbation of secondary dystonia (i.e., status dystonicus).
g. Very serious imprecision due to inclusion of a single study reporting on only five cases.
h. Case 1 (dystonic CP): acute presentation with status dystonicus (DSAP) 5 after DBS removal, requiring high dose IV clonidine continuous infusions

(up to 9 mcg/kg/h), as high dose benzodiazepines (midazolam, lorazepam, diazepam, nitrazepam), propofol and morphine infusions were
ineffective. Clonidine was optimized to a brief maximum of 9 mcg/kg/hour, which was rapidly weaned after re-implantation. Transdermal clonidine
(up to 2 mcg/kg/h) was introduced on day 48 due to ileus and several episodes of unexplained gastric mucosal bleeding. Slow improvement in
DSAP score demonstrated sitting consistency comfortably at 240-250 days after initial admission. The individual remained on 900 mcg transdermal
clonidine (three 300 mcg patches).
i. Case 2: gradual escalation of enteral clonidine up to 2.1 mcg/kg/h over 18 days resulted DSAP improvement from grade 3 to 1 at day 16 (marked
by ability to intermittently sit out in chair) and grade 2 at day 20 (marked by improved sleep); Case 3: escalation of oral clonidine up to 3.9 mcg/kg/h
on day 15 resulted in DSAP improvement from grade 3 to 1 on day 17; Case 4: management of dystonic-choreoathetoid crisis was “greatly helped”
by initiating IV clonidine infusion (3.5 mg/kg/h) and then via nasogastric tube infusion, allowing sleeping at night (DSAP 2), but sitting out in chair
(DSAP 1) only resumed following DBS; Case 5: IV clonidine (max rate of 2.7 mcg/kg/h) helped symptoms settle ‘gradually’ (DSAP grade 3 to 1)

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
○ Large
○ Moderate
• Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence pertaining to undesirable effects is provided in the SoF table below. The
SoF table includes largely direct evidence from a systematic review specific to individuals with CP and
dystonia and supplemented with indirect evidence specific to individuals presenting with status
dystonicus. In summary, clonidine may increase the risk of adverse events, with cited events including
drowsiness and increased involuntary movements (GRADE very low certainty evidence).

N/A

Summary of Findings: Undesirable Effects
Patient or population: CP and severe§ generalized† dystonia*
Setting:
Intervention: clonidine
Comparison: not receiving clonidine

Outcome
№ of participants
(studies)

Relative
effect
(95% CI)

Anticipated absolute effects (95% CI)
Without
clonidine

With
clonidine

Difference

GRADE
Certainty

What happens

Adverse Events (important)
CP and severe
dystonia39
assessed with: subjective
parent/carer reports
№ of participants: 24 (14
with CP)a
(1 non-randomized)50

Side effects experienced by 13/26 (50%; drowsiness
(n=9; 35%); increased movements (n=3; 12%); decreased
sleep (n=1; 4%)
Discontinuations occurred due to lack of clinical
effectiveness (n=1), side effects (n=1), or both (n=4)

⨁◯◯◯
VERY
LOWb,c

Clonidine may increase the
risk of adverse events,
compared to not receiving
clonidine.
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Status Dystonicusd
assessed with: DSAP
№ of participants: 5 (1
with CP)
(1 non-randomized)51

Relative bradycardia during sleep was an “almost
inevitable finding”, although heart rate always increased
during arousal or wakeful hours
Clonidine doses were not correlated with worsening
PEWS

⨁◯◯◯
VERY LOW
e,f,g

Clonidine may have little to
no effect on the risk of
adverse events, compared
to not receiving clonidine.

CP: cerebral palsy; DSAP: Dystonia Severity Action Plan; GRADE, Grading of Recommendations, Assessment, Development & Evaluations;
PEWS: Paediatric Early Warning Score
a. 14 of 24 participants had dystonia in CP. Other participants were diagnosed with metabolic disorders causing cerebral insult (n=5),
PANK2 (n=2), or an undiagnosed suspected genetic metabolic dystonia (n=3)
b. Very serious study limitations due to high risk of bias of the single included study (retrospective design with no comparator group; use
of non-standardized instrument for outcome measurement).
c. Serious imprecision due to small sample size of single included study
d. Diagnoses included: dystonic CP (n=1), PKAN (n=1), choreoathetoid movement disorder and profound developmental delay (n=1),
epileptic encephalopathy and choreoathetoid movement disorder (n=1), dystonic-dyskinetic CP and epilepsy (n=1)
e. Very serious study limitations due to high risk of bias attributed to the single included study, as the result of a lack of comparator
group and descriptive nature of findings.
f. Serious indirectness due to evaluation of individuals experiencing an acute exacerbation of secondary dystonia (i.e., status
dystonicus).
g. Very serious imprecision due to inclusion of a single study reporting on only five cases.
h. Case 1 (dystonic CP): acute presentation with status dystonicus (DSAP) 5 after DBS removal, requiring high dose IV clonidine
continuous infusions (up to 9 mcg/kg/h), as high dose benzodiazepines (midazolam, lorazepam, diazepam, nitrazepam), propofol and
morphine infusions were ineffective. Clonidine was optimized to a brief maximum of 9 mcg/kg/hour, which was rapidly weaned after
re-implantation. Transdermal clonidine (up to 2 mcg/kg/h) was introduced on day 48 due to ileus and several episodes of unexplained
gastric mucosal bleeding. Slow improvement in DSAP score demonstrated sitting consistency comfortably at 240-250 days after
initial admission. The individual remained on 900 mcg transdermal clonidine (three 300 mcg patches).
i. Case 2: gradual escalation of enteral clonidine up to 2.1 mcg/kg/h over 18 days resulted DSAP improvement from grade 3 to 1 at day
16 (marked by ability to intermittently sit out in chair) and grade 2 at day 20 (marked by improved sleep); Case 3: escalation of oral
clonidine up to 3.9 mcg/kg/h on day 15 resulted in DSAP improvement from grade 3 to 1 on day 17; Case 4: management of
dystonic-choreoathetoid crisis was “greatly helped” by initiating IV clonidine infusion (3.5 mg/kg/h) and then via nasogastric tube
infusion, allowing sleeping at night (DSAP 2), but sitting out in chair (DSAP 1) only resumed following DBS; Case 5: IV clonidine (max
rate of 2.7 mcg/kg/h) helped symptoms settle ‘gradually’ (DSAP grade 3 to 1).
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

• Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
• Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Variability in perspectives
regarding the value placed on
main outcomes was not brought
forward during the consumer
focus group.
Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
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Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
• Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of clonidine.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

○ Large costs
No research evidence considered.
○ Moderate costs
• Negligible costs and
savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

Additional considerations
N/A

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
○ Probably reduced
• Probably no impact
○ Probably increased

No research evidence considered.

N/A
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○ Increased
○ Varies
○ Don't know

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.
A recent evaluation of
pharmacological management of
abnormal tone in children and
young people with CP across the
UK reported clonidine to have
been used in 28/275
participants, and noted that
clonidine was infrequently used
when dystonia was not present.7
A survey of prescription
practices across 11 clinicians
from a single tertiary care
hospital reported clonidine to be
infrequently used for dystonia in
children with CP, with 2% of
patients receiving a prescription
over a 12-month period.6

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia highlighted several
practical challenges associated
with taking oral medications.
Administering medication can be
difficult for caregivers, and
medications that must be taken
several times per day or that
have an unsavoury taste create
additional challenges.
A recent evaluation of
pharmacological management of
abnormal tone in children and
young people with CP across the
UK reported clonidine to have
been used in 28/275
participants, and noted that
clonidine was infrequently used
when dystonia was not present.7
A survey of prescription
practices across 11 clinicians
from a single tertiary care
hospital reported clonidine to be
infrequently used for dystonia in
children with CP, with 2% of
patients receiving a prescription
over a 12-month period.6

C.

Summary of Judgements
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PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

D.

No included
studies

No included
studies

Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

E. Conclusions
Recommendation
In individuals with CP and severe§ generalized† dystonia*, we suggest the use of clonidine (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on avoiding risk of adverse events and a lower value on pain
reduction, improved sleep and seating tolerance, may reasonably decline clonidine.
Justification
Direct evidence specific to CP and dystonia48 supplemented with evidence focused on status dystonicus51 led the panel to judge the anticipated desirable and
undesirable effects to both be small, although the evidence is very uncertain. The balance of benefits and harms was judged to probably favour the intervention,
driven by improvements in dystonia, goal achievement, sleep, and ease of caregiving. While it is important to be aware of possible important
uncertainty/variability in values and preferences, a conditional recommendation for clonidine was formulated.
Subgroup Considerations

Limited available evidence precluded subgroup analysis.

Implementation Considerations
When considering clonidine, there is a need for a detailed conversation between the clinician and individual and their family to determine whether this option is
consistent with their values and preferences. A transdermal route of administration may be particularly helpful for individuals in whom enteral or intravenous
access is unavailable.51
Monitoring & Evaluation
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Monitoring of the sleep-wake cycle can help to inform dosing and one advantage is the ability to be stopped quickly, without withdrawal symptoms. The
individual’s response to medication should be monitored, and if there is no response after optimizing the dosage, the medication should be weaned. It is
important to monitor and evaluate progress related to individualized management goals.
Research Priorities

Please refer to the main text for research priorities.
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5.

Evidence to Decision Framework: Gabapentin

A. Question
Should individuals with CP and severe§ generalized† dystonia* receive gabapentin versus not receiving gabapentin?
POPULATION:

Individuals with CP and severe§ generalized† dystonia*
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental)2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

gabapentin

COMPARISON:

not receiving gabapentin

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Gabapentin is a GABA analogue originally designed and used as an anticonvulsant in the management of partial seizures, but increasingly
adopted for neuropathic pain syndromes.52

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B. Assessment
Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Trivial
○ Small
• Moderate
○ Large

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes indirect evidence from a systematic review of pain
management options for individuals with CP, which included a single non-randomized study of
individuals with “severe dystonia”, 48% of whom had CP. In summary, gabapentin may reduce dystonia

N/A
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○ Varies
○ Don't know

and pain, and improve ease of caregiving (GRADE very low certainty evidence). No studies were
identified for achievement of individualized goals, motor function, or quality of life.
Summary of Findings: Desirable Effects
Patient or population: individuals with CP and severe§ generalized† dystonia*
Setting: N/A
Intervention: gabapentin
Comparison: not receiving gabapentin

Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Anticipated absolute effects (95% CI)
GRADE
Certainty

What happens

⨁◯◯◯
VERY
LOWc,d,e

Gabapentin may
reduce dystonia
severity, compared
to not receiving
gabapentin.

-

-

-

-

-

-

Improvement in median DSAPf,g grade from 3 to 1
Improvement in median ICF-CY gradeh for ‘amount of sleep’ (3 to
1), ‘maintenance of sleep’ (3 to 1), and ‘generalized pain’ (3 to 2)
[based on interpretation of clinical records; number of participants
unclear]

⨁◯◯◯
VERY
LOWc,d,e

Gabapentin may
reduce pain,
compared to not
receiving
gabapentin.

Improvement in median ICF-CY gradeh for ‘maintaining sitting
position’ (3 to 1)
No change in median ICF-CY gradeh for ‘transferring oneself’ (4 to
4)
[based on interpretation of clinical records; number of participants
unclear]

⨁◯◯◯
VERY
LOWc,d,e

Gabapentin may
improve ease of
caregiving,
compared to not
receiving
gabapentin.

-

-

-

Without
gabapentin

With
gabapentin

Difference

Dystonia (critical)
Severe Dystonia53,b
assessed with: DSAP
and ICF-CY grades
№ of participants: 69
(1 non-randomized)54

Improvement in median DSAP gradef,g from 3 to 1
Improvement in median ICF-CY grade for ‘involuntary contraction
of muscles’ and ‘tone of all muscles of the body’ from 4 to 2 [based
on interpretation of clinical records; number of participants unclear]
h

Achievement of Individualized Goals (critical)
Motor Function (important)
Pain/Comfort (important)
Severe Dystonia53,b
assessed with: ICF-CY
grades
№ of participants: 69
(1 non-randomized)54

Ease of Caregiving (important)
Severe Dystonia53,b
assessed with: ICF-CY
grades
№ of participants: 69
(1 non-randomized)54
Quality of Life (important)
-

CI, confidence interval; CP, cerebral palsy; DSAP, Dystonia Severity Action Plan; GRADE, Grading of Recommendations, Assessment,
Development & Evaluation; ICF-CY, WHO International Classification of Functioning, Disability and Health, Children & Youth version
a. The risk in the intervention group (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% CI).

b. Included 69 participants, 33 of whom had CP. Other etiologies included: PKAN/neurodegenerative brain disorder with brain iron accumulation

c.
d.
e.
f.
g.
h.

(n=7), Aicardi Goutières Syndrome (n=2), kernicterus associated with G6PD-deficiency (n=2), myoclonic epilepsy (n=1), bilateral schizencephaly
with septo-optic dysplasia (n=1), infantile bilateral. Thalamic necrosis (n=1), myoclonus (n=1), methyl-malonic aciduria metabolic disorder (n=1),
glutaric aciduria type 1 (n=1), peroxisomal leukodystrophy (PEX16), Lesch-Nyhan Syndrome (n=1), hypomyelination (n=1), ataxia telangectasia
(n=1), hereditary spastic paraparesis (n=1), microcephaly (n=1), dopamine transporter deficiency (n=1), post encephalitis (n=1), unknown (n=11).
Serious risk of bias due to the retrospective nature of the study design and potential for selective outcome reporting, as DSAP and ICY-CY data
were collected retrospectively.
Serious indirectness due to the evaluation of 69 individuals with severe dystonia, of which only 33 had CP.
Serious imprecision due to the small number of participants included in the single study. 5 cases received very high daily doses (108-214
mg/kg/day) for exceptional pain, discomfort, and break-through dystonia
DSAP grading was applied using children’s clinical records and assessed at baseline and after optimising gabapentin. It is not explicitly clear
whether DSAP grades were available for all participants.
The DSAP was included for both “dystonia” and “pain/comfort” outcomes, given that comfort is one of the factors contributing to DSAP assessment.
Activities of daily living categories were included in the analysis if they were discussed in >50% of the clinical records. Categories were graded as
follows: 0: no impairment/difficulty; 1: mild impairment/difficulty (present <25% of the time, intensity tolerable, rare); 2: moderate
impairment/difficulty (present <50% of the time, intensity is interfering with day-to-day life, occasional); 3: severe impairment/difficulty (present
>50% of the time, intensity partially disruptive, often); 4: complete impairment/difficulty (present >95% of the time, intensity totally disruptive,
constant); 8: not specified (insufficient information); 9: not applicable. The number of participants contributing data to each of the domains is
unclear.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

103

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
• Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes indirect evidence from a systematic review of pain management options for
individuals with CP, which included a single non-randomized study of individuals with “severe dystonia”,
48% of whom had CP. More thorough data pertaining to adverse events was sought from systematic
reviews of populations in which the use of gabapentin is more common and has been more extensively
studied (i.e., pain, epilepsy). In summary, gabapentin may increase the risk of adverse events,
particularly drowsiness.

N/A

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and severe§ generalized† dystonia*
Setting: N/A
Intervention: gabapentin
Comparison: not receiving gabapentin

Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Anticipated absolute effects (95% CI)
Without
gabapentin

With
gabapentin

GRADE
Certainty

What happens

⨁◯◯◯
VERY LOWe

Gabapentin may
have little to no
impact on adverse
events, compared to
not receiving
gabapentin.

⨁◯◯◯
VERY LOWg

Gabapentin may
have little to no
impact on adverse
events, compared to
not receiving
gabapentin.

⨁⨁◯◯
LOWi

Gabapentin may
increase the risk of
adverse events,
compared to not
receiving
gabapentin.

Difference

Adverse Events (important)

Severe Dystonia53,b
№ of participants: 69
(1 non-randomized54)c

“No participants discontinued gabapentin for reported adverse
effects”

Paediatric Pain55
№ of participants: 107
(1 RCT56)f

RR 1.1
(0.84 to 1.4)

Paediatric Epilepsy57
№ of participants: 257
(1 RCT58)h

Somnolence:
RR 1.6
(0.59 to 4.4)

34/53
(64%)

6/128
(5%)

38/54
(71%)

64 more per
1,000 (103 fewer
to 276 more)

9/119
(8%)

28 more per
1,000 (19 fewer to
159 more)

CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluation; RCT, randomized
controlled trial; RR, risk ratio
a.
b.

c.
d.
e.

f.

g.

h.

i.

The risk in the intervention group (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% CI).
Included 69 participants, 33 of whom had CP. Other etiologies included: PKAN/neurodegenerative brain disorder with brain iron accumulation
(n=7), Aicardi Goutières Syndrome (n=2), kernicterus associated with G6PD-deficiency (n=2), myoclonic epilepsy (n=1), bilateral
schizencephaly with septo-optic dysplasia (n=1), infantile bilateral. Thalamic necrosis (n=1), myoclonus (n=1), methyl-malonic aciduria
metabolic disorder (n=1), glutaric aciduria type 1 (n=1), peroxisomal leukodystrophy (PEX16), Lesch-Nyhan Syndrome (n=1), hypomyelination
(n=1), ataxia telangiectasia (n=1), hereditary spastic paraparesis (n=1), microcephaly (n=1), dopamine transporter deficiency (n=1), post
encephalitis (n=1), unknown (n=11).
Mean (SD) gabapentin dose for children with a movement disorder: 18.1 (13.3) mg/kg/dose 3 times per day
Serious risk of bias due to the retrospective nature of the study design and potential for selective outcome reporting, as DSAP and ICY-CY
data were collected retrospectively.
Very serious risk of bias due to the lack of reporting on adverse effects. The authors only indicate that there were no discontinuations as a
result of adverse effects, but do not report what, if any, adverse effects occurred; Serious indirectness due to the evaluation of 69 individuals
with severe dystonia, of which only 33 had CP; Serious imprecision due to the small number of participants included in the single study. 5
cases received very high daily doses (108-214 mg/kg/day) for exceptional pain, discomfort, and break-through dystonia
Data derived from a single RCT comparing pregabalin to placebo among paediatric patients with fibromyalgia. The most common adverse
events (pregabalin vs. placebo) included dizziness (30% vs. 13%), nausea (22% vs. 9%), headache (19% vs. 19%), weight gain (17% vs. 0%),
fatigue (15% vs. 8%), and somnolence (9% vs. 4%). Only 1 participant receiving pregabalin experienced a serious adverse effect, and 3
participants in each group experienced a severe adverse effect. Pregabalin dose during maintenance phase was 244.5 mg/day.
Serious risk of bias due to unclear risk of bias in included RCT; Very serious indirectness, as data are derived from obtained from a systematic
review of studies reporting on the efficacy and safety of gabapentin and pregabalin for pain among children and adolescents. One of the three
included studies reported on preoperative use of gabapentin, while one study reported on the use of pregabalin for individuals with
fibromyalgia.
An overall proportion of participants who experienced adverse events was not reported, thus risk ratios are presented for the 3 most common
individual adverse events. Adverse event rates reflect the proportion of participants who experienced adverse events associated with
medication. Gabapentin was administered as add-on therapy (dosages titrated to 23.2-35.3 mg/kg/day (600-1,800 mg/day, 3 times daily) by
day 3
Very serious indirectness due to the evaluation of individuals with paediatric epilepsy.
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GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

• Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
• Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of life
(e.g., reducing pain).
Variability in perspectives
regarding the relative value
placed on main outcomes was
not brought forward during the
consumer focus group.

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
• Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of gabapentin.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
• Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

No research evidence considered.

N/A
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Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
○ Probably reduced
• Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

No research evidence considered.

N/A

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.
A recent survey of prescription
practices among clinicians at a
tertiary care centre in Australia
found gabapentin to be used by
8 of 11 doctors and was
prescribed in 37% of patients
initiating a new medication for
dystonia over a 12-month data
collection period. A prospective
multicentre review of specialist
motor disorder clinics in the UK
reported gabapentin to be used
for management of abnormal
tone and movement in 18.5% of
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children and young people with
CP and was infrequently
prescribed in the absence of
dystonia.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.
A recent survey of prescription
practices among clinicians at a
tertiary care centre in Australia
found gabapentin to be used by
8 of 11 doctors and was
prescribed in 37% of patients
initiating a new medication for
dystonia over a 12-month data
collection period. A prospective
multicentre review of specialist
motor disorder clinics in the UK
reported gabapentin to be used
for management of abnormal
tone and movement in 18.5% of
children and young people with
CP and was infrequently
prescribed in the absence of
dystonia.

C. Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

No included
studies

No included
studies

107

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

D. Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

E. Conclusions
Recommendation
In individuals with CP and severe§ generalized† dystonia*, we suggest the use of gabapentin (conditional recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on avoiding the risk of adverse events and a lower value on
pain reduction, improved sleep and seating tolerance, may reasonably decline gabapentin.
Justification
Evidence was limited to studies of indirect populations, specifically individuals with "severe dystonia" but not necessarily CP.53, 54 Additional data pertaining to
undesirable effects was sought from populations in which the use of gabapentin is more common (i.e., pain, epilepsy)55, 57. The panel judged anticipated desirable
effects to be moderate, including improvements in dystonia, pain, and ease of caregiving, and undesirable effects to be small, although the evidence is very
uncertain. The balance of benefits and harms was judged to probably favour the intervention. While the panel acknowledged possible important
uncertainty/variability in values and preferences, a conditional recommendation for gabapentin was formulated.
Subgroup Considerations
The limited available evidence precluded subgroup analysis. In addition to individuals with severe generalized dystonia who are experiencing significant pain or
discomfort, gabapentin may also be useful among individuals with focal or segmental dystonia that is particularly troublesome. However, evidence to support use
specifically in this population is needed.
Implementation Considerations
When considering gabapentin, there is a need for a detailed conversation between the clinician and individual and their family to determine whether this option is
consistent with their values and preferences. Gabapentin should be introduced slowly, with dosing adjusted according to the individual’s response.
Monitoring & Evaluation
If gabapentin is implemented in an individual with CP, the effectiveness of the medication as well as and any adverse events should be monitored using validated
and quantifiable outcome measures, including those that evaluate individualized goals. If there is no response after optimizing dosage, the medication should be
weaned.
Research Priorities

Please refer to the main text for research priorities.
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6.

Evidence to Decision Framework: Levodopa

Question A. Question
Should individuals with CP and generalized† dystonia* causing interference# receive levodopa versus not receiving levodopa?
POPULATION:

Individuals with CP and generalized† dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

levodopa

COMPARISON:

not receiving levodopa

MAIN OUTCOMES:

Tone; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Levodopa is a metabolic precursor of dopamine that acts through increasing dopamine levels in the brain. Its primary health use is in
individuals with Parkinson’s disorder as well as dopa responsive dystonias, but its role in managing dystonia in CP is uncertain.

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B. Assessment
Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations

• Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes largely direct evidence from a systematic review
specific to individuals with CP and dystonia, which included a single randomized crossover trial of
levodopa. Indirect evidence from a systematic review on dyskinetic CP provided additional
information on the impact on tone and pain/comfort. In summary, levodopa may have little to no effect
on tone, motor function, and pain/comfort (GRADE very low certainty evidence). No studies were
identified for achievement of individualized goals, ease of caregiving, or quality of life.

No clear benefits were
supported by the available
evidence.
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Summary of Findings: Desirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: levodopa
Comparison: not receiving levodopa
Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
levodopa

With
levodopa

GRADE
Certainty

What happens

Difference

Tone (critical)
Athetoid CP26
assessed with: physician
impression of improvement in
tremor
№ of participants: 6
(1 RCT)59

Larger improvement in muscle pain and tension with
levodopa than placebo in 3/5 participantsb
[Larger improvement in also noted in tremor with levodopa
than placebo in 2/6 participantsc]

⨁◯◯◯
VERY LOW
d,e,f

Levodopa may have
little to no effect on
tone, compared to
not receiving
levodopa.

Achievement of Individualized Goals (critical)
-

-

-

-

Motor Functionf (important)
CP and dystonia39
assessed with: QUEST
№ of participants: 9
(1 RCT)60

-

Mean
QUEST:
28.9

-

QUEST MD:
-2.34
(-34.6 to
29.9)

⨁◯◯◯
VERY LOW
f,g

Levodopa may have
little to no effect on
motor function,
compared to not
receiving levodopa

Pain/Comfort (important)
Athetoid CP26
assessed with: physician
impression of improvement in
pain
№ of participants: 5
(1 RCT)59

Larger improvement in muscle pain and tension with
levodopa than placebo in 3/5 participantsb,h

⨁◯◯◯
VERY LOW
d,e,f

Levodopa may have
little to no effect on
pain, compared to
not receiving
levodopa.

Ease of Caregiving (important)
-

-

-

-

-

-

-

Quality of Life (important)
-

CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluation; QUEST, Quality of
Upper Extremity Skills Test; RCT, randomized controlled trial
a.
b.
c.
d.
e.
f.
g.

h.

The risk in the intervention group (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% CI).
Among the 5 participants in which assessment of pain and tension was applicable, two experienced no change both on levodopa and
placebo. Two participants experienced moderate improvement on levodopa and a slight improvement on placebo. One participant
experienced a slight improvement with levodopa and no change with placebo.
Of the 6 participants, the level of improvement in tremor was the same following levodopa and placebo in four. Two participants experienced
a “moderate improvement” with levodopa and “no change” with placebo.
Serious study limitations due to the use of a non-standardized approach to outcome measurement.
Serious indirectness due to the evaluation of individuals with athetoid CP (i.e., not explicitly dystonia in CP).
Very serious imprecision due to the small sample size of the single included study.
Serious study limitations due to the low dose of levodopa used (maximal daily dose 150-400 mg/day, depending on participant weight; mean
dose: 6.65 (1.66) mg/kg). and a trial duration that may not have been sufficiently long to detect changes in function (2-week period). An
additional concern specific to adverse events is the lack of definition provided and the passive ascertainment of information related to
adverse events.
Results pertaining to changes in muscle pain and tension are also reported under the “dystonia” outcome.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Undesirable Effects
How substantial are the undesirable anticipated effects?

110

Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
○ Small
• Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes direct evidence from a systematic review specific to individuals with CP and dystonia,
which included a single randomized crossover trial of levodopa. In summary, levodopa may have little to
no effect on adverse events (GRADE very low certainty evidence).

N/A

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: levodopa
Comparison: not receiving levodopa
Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effect
(95% CI)

Without
levodopa

With
levodopa

GRADE
Certainty

What happens

Difference

Adverse Eventsi (important)

CP and dystonia39
№ of participants: 9
(1 RCT)60

Not
estimable

0/9
(0%)

0/9
(0%)

0 more
per 1,000

⨁◯◯◯
VERY LOW
b,d

Levodopa may have
little to no impact on
the risk of adverse
events, compared to
not receiving
levodopa.

CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluation; RCT, randomized
controlled trial
a. Serious study limitations due to the use of a non-standardized approach to outcome measurement.
b. Serious study limitations due to the low dose of levodopa used (maximal daily dose 150-400 mg/day, depending on participant weight; mean
dose: 6.65 (1.66) mg/kg). and a trial duration that may not have been sufficiently long to detect changes in function (2-week period). An additional
concern specific to adverse events is the lack of definition provided and the passive ascertainment of information related to adverse events.
c. Serious indirectness due to the evaluation of individuals with athetoid CP (i.e., not explicitly dystonia in CP).
d. Very serious imprecision due to the small sample size of the single included study.
e. Of the 6 participants, the level of improvement in tremor was the same following levodopa and placebo in four. Two participants experienced a
“moderate improvement” with levodopa and “no change” with placebo.
f. A second RCT evaluated improvements in motor function as assessed by physician impressions. This study is not represented in the evidence
profile, as the outcome measure used does not allow for calculation of an effect size.
g. Among the 5 participants in which assessment of pain was applicable, two experienced no change both on levodopa and placebo. Two
participants experienced moderate improvement on levodopa and a slight improvement on placebo. One participant experienced a slight
improvement with levodopa and no change with placebo.
h. Among the six participants, two experienced a “slight improvement” with both levodopa and placebo, one experienced a “moderate improvement”
with both placebo and levodopa, and three experienced no change with either levodopa or placebo.
i. Adverse events also reported by an RCT evaluating levodopa vs. placebo among individuals with athetoid CP, although it is not made clear
whether the events occurred during treatment with levodopa or placebo. All participants experienced at least 1 side effect. Side effects included
anorexia (9/9), nausea and vomiting (9/9), adventitious movements (2/9), mental changes (3/9), flushing (1/9), sleep disturbances (2/9), and
cardiac dysrhythmia (0/9). The authors note that anorexia, and nausea and vomiting (the most common side effects) were related to drug
dosage.
j. Results pertaining to changes in muscle pain and tension are also reported under the “dystonia” outcome.
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

• Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Variability in perspectives
regarding the value placed on
main outcomes was not brought
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○ Possibly important
uncertainty or
variability
• Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

forward during the consumer
focus group.
Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
• Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of levodopa.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
• Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

No research evidence considered.

N/A

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations
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○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
• Don't know

No research evidence considered.

N/A

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

In a survey of prescription
practices, levodopa was
reported to be used in 20.5% of
children with dystonia, although
it was more frequently used for
primary than secondary
dystonia.8 A retrospective
review of 275 children and
young people with CP (98.2% of
which presented with dystonia,
spasticity, or both) reported
levodopa to be used in only
3.3% of participants (9/275).7

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

In a survey of prescription
practices, levodopa was
reported to be used in 20.5% of
children with dystonia, although
it was more frequently used for
primary than secondary
dystonia.8 A retrospective
review of 275 children and
young people with CP (98.2% of
which presented with dystonia,
spasticity, or both) reported
levodopa to be used in only
3.3% of participants (9/275).7

7.

C. Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know
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DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

No included
studies

No included
studies

D. Type of Recommendation
Strong recommendation
against the intervention
○

Conditional
recommendation against the
intervention
•

Conditional recommendation
for either the intervention or
the comparison
○

Conditional recommendation
for the intervention

Strong recommendation for
the intervention

○

○

E. Conclusions
Recommendation
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of levodopa (conditional recommendation, very low
certainty evidence).
Remarks. Clinicians can consider a trial of levodopa as part of diagnostic evaluation if there is a suspicion that an individual may have dopa responsive dystonia.
Justification
The evidence profile includes very low certainty direct evidence, with indirect evidence specific to athetoid CP supplementing tone and pain/comfort outcomes.48
The panel judged anticipated desirable and undesirable effects to both be trivial, although the evidence is very uncertain. The balance of benefits and harms to
probably favour not receiving levodopa, leading to a conditional recommendation against use.
Subgroup Considerations
Limited available evidence precluded subgroup analysis.
Implementation Considerations
Clinicians can consider a trial of levodopa as part of a diagnostic evaluation (in conjunction with biochemical and genetic testing) if there is a suspicion that an
individual may have a dopa responsive dystonia.
Monitoring & Evaluation
N/A
Research Priorities
The guideline panel did not identify levodopa as a research priority.
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7.
A.

Evidence to Decision Framework: Medical Cannabis
Question

Should individuals with CP and generalized† dystonia* causing interference# receive medical cannabis versus not receiving medical cannabis?
POPULATION:

Individuals with CP and generalized† dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

Medical cannabis

COMPARISON:

not receiving medical cannabis

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

Medical cannabis describes the use of products derived from the marijuana plant to treat a medical condition or manage its associated
symptoms. The chemical ingredients are cannabinoids, with the two main therapeutic chemicals being delta-9-tetrahydrocannabinol (THC)
and cannabidiol (CBD), which differ in their pharmacological effects and mechanisms of action. The potential role of medical cannabis for
individuals with CP and dystonia was sparked by improvements in spasticity and muscle spasms in individuals with multiple sclerosis, and
pain control in cancer and other conditions.

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations
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• Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes indirect evidence from a review of the use of
cannabinoids for spasticity, which included two studies with participants with CP. In summary, medical
cannabis may have little to no effect on tone and motor function (GRADE very low certainty evidence).
The effect of medical cannabis on pain/comfort and quality of life remains unclear, with the body of
randomized evidence suggesting little to no effect. No studies were identified for achievement of
individualized goals or ease of caregiving.

N/A

Summary of Findings: Desirable Effects
Patient or population: CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: medical cannabis
Comparison: not receiving medical cannabis
Anticipated absolute effects (95% CI)
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
medical
cannabis

With
medical
cannabis

GRADE
Certainty

What happens

⨁◯◯◯
VERY
LOWd,e

Medical cannabis
may have little to
no effect on tone,
compared to not
receiving medical
cannabis.

⨁◯◯◯
VERY
LOWe,i,j

Medical cannabis
may have little to
no effect on
dystonia,
compared to not
receiving medical
cannabis.

-

-

⨁◯◯◯
VERY
LOWe,i,j

Medical cannabis
may have little to
no effect on motor
function,
compared to not
receiving medical
cannabis.

Difference

Dystonia (critical)
Spasticity61
assessed with:
NRS (Spasticity)b
№ of participants:
72 (64 with CP)
(1 RCT62)
Motor
Disorders61,f,g
assessed with:
BADSh
№ of participants:
25 (19 with CP)
(1 nonrandomized50)

-

NRS
(Spasticity)c
-1.57

-

BADS
Total: 15.68
6:1: 14.64
20:1: 17.00

-

NRS MD
-0.17 (-1.12 to 0.79)

-

BADS MD
-2.99 (-6.03 to 0.05)
-2.67 (-7.54 to 2.20)
-3.45 (-6.56 to -0.34)

Achievement of Individualized Goals (critical)
№ of participants: 0
(no studies)

-

Motor Function (important)
Motor
Disorders61,f,g
assessed with:
GMFMj
№ of participants:
25 (19 with CP)
(1 non-randomized
study50)

-

GMFM
Total: 11.49
6:1: 12.57
20:1: 10.12

-

PPPm
-0.848
NRS (Sleep)m
-19.9

-

VAS (Pain)
Total: 5.68
6:1: 6.22
20:1: 4.91
NRS (Sleep)
Total: 3.48
6:1: 3.43
20:1: 3.55

-

GMFM MD
3.22 (-5.45 to 11.89)
2.76 (-11.38 to 16.90)
3.81 (-5.01 to 12.63)

-

PPP MD
4.90 (-0.60 to 10.4)
NRS (Sleep) MD
-0.32 (-1.03 to 0.38)

⨁◯◯◯
VERY
LOWd,e

Medical cannabis
may have little to
no effect on
pain/comfort,
compared to not
receiving medical
cannabis.

-

VAS (Pain) MD
-1.41 (-3.02 to 0.20)
-1.48 (-3.52 to 0.56)
-1.29 (-3.89 to 1.31)
NRS (Sleep) MD
1.60 (0.69 to 2.51)
1.93 (0.90 to 2.96)
1.18 (-0.46 to 2.82)

⨁◯◯◯
VERY
LOWe,i,j

Medical cannabis
may improve
pain/comfort,
compared to not
receiving medical
cannabis.

-

-

Pain/Comfort (important)

Spasticity61
assessed with:
PPP, NRS (Sleep)l
№ of participants:
72 (64 with CP)
(1 RCT62)

Motor
Disorders61,f,g
assessed with:
VAS, NRS (Sleep)
№ of participants:
25 (19 with CP)
(1 non-randomized
study50)

Ease of Caregiving (important)
№ of participants: 0
(no studies)

-
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Quality of Life (important)
Spasticity61
assessed with:
CP QoL
№ of participants:
72 (64 with CP)
(1 RCT62)
Motor
Disorders61,f,g
assessed with:
CPCHILDo
№ of participants:
25 (19 with CP)
(1 non-randomized
study50)

-

CP QoLn
1.47

-

CPCHILD
6:1: 46.67
20:1: 30.91

-

CP QoL MD
-1.07 (-5.44 to 3.31)

⨁◯◯◯
VERY
LOWd,e

Medical cannabis
may have little to
no effect on
quality of life,
compared to not
receiving medical
cannabis.

-

CPCHILD
8.71 (-6.86 to 24.28)
26.87 (12.71 to 41.02)

⨁◯◯◯
VERY
LOWe,i,j

Medical cannabis
may improve
quality of life,
compared to not
receiving medical
cannabis.

BADS, Barry Albright Dystonia Scale; CI, confidence interval; CP, cerebral palsy; CPCHILD, Caregiver Priorities and Child Health Index of Life with
Disabilities Questionnaire; GMFM, Gross Motor Function Measure; GRADE, Grading of Recommendations, Assessment, Development & Evaluation;
NRS, numeric rating scale; PPP, Paediatric Pain Profile; RCT, randomized controlled trial; VAS, visual analog scale
a. The risk in the intervention group (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% CI).
b. MTS (MD -4.68 (-16.40 to 7.05) and MAS (-0.66 (-6.39 to 5.08)) are also reported.
c. Risk without medical cannabis is the change from baseline score. Risk difference is the treatment difference, as calculated by study authors using
ANCOVA of change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate and treatment as fixed effect.
d. Very serious indirectness due to evaluation of children and adolescents with spasticity in CP (89%) or traumatic brain injury (11%).
e. Very serious imprecision due to the small number of participants included in the single study.
f. 20/25 participants were taking medication(s) at the start of the trial: clonazepam (n=12), trihexyphenidyl (n=5), ), baclofen (n=4), lamotrigine (n=2),
neuleptil (n=1), baclofen pump (n=1), valproic acid (n=1), clonidine (n=1), topiramate (n=1), Aderall (n=1), melatonin (n=1), colchicine (n=1),
nozinan (n=1), omeprazole (n=1), dantrolene (n=1), tetrabenazine (n=1), Scopoderm patch (n=1), fluoxetine (n=1), phenobarbital (n=1),
levetiracetam (n=1), omeprazole (n=1)
g. 25 participants had moderate to severe complex motor disorders, of which 19 had CP. Participants were described to have ‘predominant dystonia,
spasticity, or both’.
h. Total cohort results for NRS for dystonia (MD -0.96 (-2.43 to 0.51)) and spasticity (MD -1.69 (-2.75 to -0.63)) also reported.
i. Serious study limitations as, although participants were randomized to receive a cannabidiol-to-THC ratio of either 6:1 or 20:1, no between-group
comparisons were conducted. The use of pre-post comparisons and absence of a concurrent, non-cannabis-treated control contribute to high risk
of bias, as it was impossible to exclude the possibility of time being the cause of symptom improvement.
j. Serious indirectness due to the inclusion of individuals with moderate to severe complex motor disorders (19/25 with CP), and either predominant
dystonia, spasticity, or both. It is not clear how many participants had CP and dystonia.
k. Total cohort results for GMFM Dimension A (laying and rolling; MD 9.57 (-2.22 to 21.36)) and GMFM Dimension B (sitting; MD 6.59 (-5.81 to
18.99)) are also reported.
l. Data in Evidence Profile reported for PPP (pain most troublesome) and NRS (sleep). Data are also reported for PPP (pain second most
troublesome; MD 0.378 (-1.93 to 2.69)) and Comfort questionnaire (MD 0.378 (-1.93 to 2.69))
m. Risk without medical cannabis the end of trial score. Risk difference is the treatment difference, as calculated by study authors using ANCOVA of
change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate and treatment as fixed effect.
n. Risk without medical cannabis is the end of trial score. Risk difference is the treatment difference, as calculated by study authors using ANCOVA
of change from baseline in spasticity severity at the end of treatment, with baseline score as a covariate and treatment as fixed effect.
o. CPCHILD for the entire cohort is reported as median (range): 40 (0 to 80) vs. 60 (20 to 80)

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
• Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes indirect evidence from a review of the use of cannabinoids for spasticity, which
included two studies with participants with CP. Additional information was sought from more
comprehensive safety evaluations form systematic reviews focused on paediatric epilepsy. In summary,
medical cannabis may increase the risk of adverse events, with cited events including somnolence,
nausea/vomiting, and behavioural changes (GRADE very low certainty evidence).

N/A

Summary of Findings: Undesirable Effects
Patient or population: CP and generalized† dystonia* causing interference#
Setting: N/A
Intervention: medical cannabis
Comparison: not receiving medical cannabis
Anticipated absolute effects (95% CI)

GRADE

What happens
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Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Without
medical
cannabis

Certainty

With medical
cannabis

Difference

39/47
(83%)

92 fewer per
1,000
(221 fewer to 64
more)

⨁◯◯◯
VERY LOWd,e

Medical cannabis
may have little to
no effect on
adverse events,
compared to not
receiving medical
cannabis.

Side effects included worsening seizuresh (n=2), behavioural changes
(n=2; one in each group), and somnolence i (n=1; 6:1 group)

⨁◯◯◯
VERY LOWe,j,k

Medical cannabis
may increase the
risk of adverse
events, compared
to not receiving
medical cannabis.

⨁◯◯◯
VERY LOWm,n,o

Medical cannabis
may increase the
risk of adverse
events, compared
to not receiving
medical cannabis.

⨁◯◯◯
VERY LOWe,q,r

Medical cannabis
may increase the
risk of adverse
events, compared
to not receiving
medical cannabis.

Adverse Events (important)
Spasticity61
Treatmentemergent AEsb,c
№ of participants:
72 (64 with CP)
(1 RCT62)
Motor
Disorders61,f,g
Side effects
№ of participants:
25 (19 with CP)
(1 non-randomized
study50)

RR 0.90
(0.76 to
1.07)

Paediatric
Epilepsy63
Gastrointestinal
AEsl
№ of participants:
550
(4 RCTs64-67)
Primary
Dystonia68,p
№ of participants:
24
(2 RCTs69, 70)

RR 1.54
(0.92 to
2.58)

23/25
(92%)

45/227
(19.8%)

89/323
(27.6%)

107 more per
1,000 (16 fewer
to 313 more)

8/9 (89%) participants experienced mild adverse events (lightheadedness, sleepiness, dry mouth, blurred vision, bitter taste,
vertigo), of which one withdrew due to insomnia and heart racing
2/15 (13%) participants withdrew as a result of adverse events
(postural hypotension, sedation)

AE, adverse event; CI, confidence interval; CP, cerebral palsy; GRADE, Grading of Recommendations, Assessment, Development & Evaluation ;
RCT, randomized controlled trial; RR, risk ratio
a.
b.

c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.

The risk in the intervention group (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% CI).
Data are reported as the number of participants who experienced at least one treatment-emergent AE during the randomized phase. Adverse
events (intervention vs. comparator) included retching (12.8% vs. 0%), vomiting (12.8% vs. 16.0%), constipation (2.1% vs. 12.0%), pyrexia
(6.4% vs. 8.0%), gastroenteritis (8.5% vs. 12.0%), lower respiratory tract infection (8.5% vs. 12.0%), upper respiratory tract infection (8.5% vs.
12.0), nasopharyngitis (8.5% vs. 4.0%), somnolence (12.8% vs. 8.0%), convulsion (6.4% vs. 8.0%), poor quality sleep (6.4% vs. 4.0%), mild
hallucinations (2.1% vs. 0%).
When considering discontinuations due to AEs, 2 participants in the treatment group discontinued, while no discontinuations occurred in the
placebo group. During the open-label extension phase (during which all participants received the intervention), 28% of participants
experienced at least one SAE, and 9 participants discontinued treatment as a result.
Very serious indirectness due to evaluation of children and adolescents with spasticity in CP (89%) or traumatic brain injury (11%).
Very serious imprecision due to the small number of participants included in the single study.
25 participants had moderate to severe complex motor disorders, of which 19 had CP. Participants were described to have ‘predominant
dystonia, spasticity, or both’.
Although participants were randomized to receive a cannabidiol-to-THC ratio of either 6:1 or 20:1, no between-group comparisons were
conducted. The use of pre-post comparisons and absence of a concurrent, non-cannabis-treated control contribute to high risk of bias, as it
was impossible to exclude the possibility of time being the cause of symptom improvement.
Not accompanied by a worsening in epileptic activity on EEG. The authors note that worsening may be related to a reduced dose of
clonazepam.
Somnolence developed at a cannabidiol dose of 18 mg/day (1.8 mg/kg/day) and THC dose of 2.97 mg/day (0.3 mg/kg/day). Dose reduction
improved the patient’s alertness, and the patient was maintained at a lower dose.
Serious study limitations as, although participants were randomized to receive a cannabidiol-to-THC ratio of either 6:1 or 20:1, no betweengroup comparisons were conducted. The use of pre-post comparisons and absence of a concurrent, non-cannabis-treated control contribute to
high risk of bias, as it was impossible to exclude the possibility of time being the cause of symptom improvement.
Serious indirectness due to the inclusion of individuals with moderate to severe complex motor disorders (19/25 with CP), and either
predominant dystonia, spasticity, or both. It is not clear how many participants had CP and dystonia.
Systematic review reported on gastrointestinal adverse events (defined as vomiting and/or diarrhea; included in table) and death. One
participant who received CBD died, while no participants receiving standard care died.
Serious inconsistency due to statistical heterogeneity (i.e., I2 = 52%).
Very serious indirectness due to the evaluation of individuals with pediatric epilepsy (i.e., not CP and dystonia).
Serious imprecision due to number of participants being fewer than the optimal information size, and 95% confidence interval including both
benefits and harms.
Two studies reporting on adults with cervical dystonia (n=9) or primary dystonia (n=15).
Serious study limitations due to inclusion of one trial with high risk of bias and another with unclear risk of bias.
Serious indirectness due to the evaluation of individuals with primary dystonia.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

Additional considerations
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• Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

• Important
uncertainty or
variability
○ Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Variability in perspectives
regarding the value placed on
main outcomes was not brought
forward during the consumer
focus group.
Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
• Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of medical cannabis.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
○ Moderate costs
○ Negligible costs
and savings
○ Moderate savings
○ Large savings
• Varies
○ Don't know

No research evidence considered.

Resource use is dependent on
legislation for the country in
which the patient resides.

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A
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Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
• Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

No research evidence considered.

The panel judged that medical
cannabis may reduce equity,
given that availability is variable
and, in some countries, it can
only be prescribed by certain
physicians in specialized centers.

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
• Varies
○ Don't know

No research evidence identified.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
•Varies
○ Don't know

No research evidence identified.

Medical cannabis is not a
travelling management option,
which may make individuals
and/or their caregivers hesitant
to pursue it as an option.

C.

Medical cannabis can only be
prescribed by certain physicians,
often requiring individuals and
families to travel or specialized
centres.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know
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CERTAINTY OF

No included
studies

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

EVIDENCE

CERTAINTY OF
EVIDENCE OF REQUIRED

No included
studies

RESOURCES

D.

Type of Recommendation
Strong recommendation
against the intervention
○

E.

Conditional
recommendation against the
intervention
•

Conditional recommendation
for either the intervention or
the comparison
○

Conditional recommendation
for the intervention

Strong recommendation for
the intervention

○

○

Conclusions

Recommendation
In individuals with CP and generalized† dystonia* causing interference#, we suggest against the use of medical cannabis (conditional recommendation, very low
certainty evidence).
Values & Preferences. Individuals with CP and generalized† dystonia* causing interference#, who place a high value on the uncertain relief of dystonia symptoms and
a lower value on avoiding the risk of adverse events, may reasonably select medical cannabis.
Justification
Evidence was of very low certainty and limited to indirect studies focused predominantly on spasticity.61 Additional information related to undesirable effects was
sought from studies of epilepsy and primary dystonia.63, 68 The panel judged anticipated desirable and undesirable effects to be trivial and small, respectively,
although the evidence is very uncertain. Given the lack of clear desirable effects and possible risk of adverse events, the balance of benefits and harms was judged
to probably favour not receiving medical cannabis. There is important uncertainty/variability in values and preferences. Resource use, acceptability and feasibility
vary. Medical cannabis may reduce equity, as availability varies and prescription may be limited to specialized centers. As a result of these judgements, the panel
formulated a conditional recommendation against use.
Subgroup Considerations

The limited available evidence precluded subgroup analysis.

Implementation Considerations
There is currently a lack of evidence evaluating the appropriate dosing and safe therapeutic proportions of THC and CBD. A preference exists, particularly in
children, for products with a higher CBD:THC ratio to minimize psychoactive effects. There are some pharmacological cannabinoids available for use, however
products produced outside regulations can vary in content, THC:CBD ratios and reproducibility. If considering medical cannabis, there is an enhanced need for a
detailed conversation between the clinician and the individual and their family to determine whether this option is consistent with their values and preferences.
Monitoring & Evaluation
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The individual’s response to medical cannabis should be monitored, and if there is no response, it should be weaned. It is important to monitor and evaluate
progress related to individualized management goals.

Research Priorities

Please refer to the main text for research priorities.
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8.
A.

Evidence to Decision Framework: Botulinum Neurotoxin Type A (BoNT-A)
Question

Should individuals with CP and focal or segmental‡ dystonia* causing interference# receive BoNT-A versus not receiving BoNT-A?
POPULATION:

Individuals with CP and focal or segmental‡ dystonia* causing interference#
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

BoNT-A

COMPARISON:

not receiving BoNT-A

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

BoNT-A acts through temporary inhibition of acetylcholine release at the neuromuscular junction, resulting in focal chemodenervation and
muscle relaxation.

CONFLICT OF
INTERESTS*:

N/A
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
• Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Trivial
• Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below. The SoF table includes direct evidence from a systematic review specific to
individuals with CP and dystonia. In summary, BoNT-A may have little to no effect on dystonia and
motor function but may improve pain/comfort (GRADE low certainty evidence). BoNT-A may improve
achievement of individualized goals and ease of caregiving but have little to no effect on quality of life
(GRADE very low certainty evidence).

N/A
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Summary of Findings Table: Desirable Effects
Patient or population: individuals with CP and focal or segmental‡ dystonia* causing interference#
Setting: N/A
Intervention: BoNT-A
Comparison: not receiving BoNT-A

Outcome
№ of participants
(studies)

Relative
effect
(95% CI)

Anticipated absolute effects (95% CI)
Without
BoNT-A

GRADE
Certainty

What happens

⨁⨁◯◯
LOWb

BoNT-A may
have little to no
effect on
dystonia,
compared to not
receiving BoNTA.

⨁◯◯◯
VERY LOWb,c

BoNT-A may
have little to no
effect on
dystonia,
compared to not
receiving BoNTA.

⨁◯◯◯
VERY LOWb,f

BoNT-A may
improve the
achievement of
individualized
goals, compared
to not receiving
BoNT-A.

⨁⨁◯◯
LOWb

BoNT-A may
have little to no
effect on motor
function,
compared to not
receiving BoNTA.

⨁◯◯◯
VERY LOWb,c

BoNT-A may
improve motor
function,
compared to not
receiving BoNTA.

-

MD -1.68
(-3.93 to 0.57)

⨁⨁◯◯
LOWb

BoNT-A may
reduce pain,
compared to not
receiving BoNTA.

-

MD -32.7
(-36.6 to -28.8)

⨁◯◯◯
VERY LOWb,h

BoNT-A may
reduce pain,
compared to not
receiving BoNTA.

⨁◯◯◯
VERY LOWb,c

BoNT-A may
improve ease of
caregiving,
compared to not

With BoNT-A

Difference

Dystonia (critical)
CP and dystonia39
assessed with:
TWSTRS (severity)
follow-up: 12 weeks
№ of participants: 16
(1 RCT71)

-

CP and dystonia39
assessed with:
multiple measures
№ of participants: 7
(1 non-randomized72)

Mean 19.35
points

-

MD -2.06
(-7.60 to 3.50)

Statistically significant improvements in BFM-M (UE), UDRS
(proximal and distal factors), and UDRS (rigidity, finger taps)
Non-significant changes in MAS and UDRS (duration)

Achievement of Individualized Goals (critical)
CP and dystonia39
assessed with:
subjective
impressions
follow-up: 2 weeks to
3 months
№ of participants: 36
(2 non-randomized73,
74
)

Defined goalsd at least slightly improved in 8/10 participants
Achievement of functional goalse rated “at least 8/10 for efficacy”
by caregivers

Motor Function (important)
CP and dystonia39
assessed with:
TWSTRS (disability)
follow-up: 12 weeks
№ of participants: 16
(1 RCT71)
CP and dystonia39
assessed with:
multiple measures
№ of participants: 29
(2 non-randomized72,
75
)

-

Mean 11.44
points

-

MD 0.06
(-3.15 to 3.27)

Statistically significant improvements in velocity of outward
reaching and finger taps72
Non-significant changes in hand grips, pronation/supination, and
arm extension72
Positive response in “motor function” in 17/22 participants (77%) 75

Pain/Comfort (important)
CP and dystonia39
assessed with:
TWSTRS (pain)
follow-up: 12 weeks
№ of participants: 16
(1 RCT)71
CP and dystonia39
assessed with: PPP
follow-up: 3 months
№ of participants: 26
(1 nonrandomized74)g

-

Mean 18.2
points

-

Mean 42.2
points

Ease of Caregiving (important)
CP and dystonia39
assessed with:
caregiver
questionnairei

Positive response reported for “care burden” in 19/22 (86%)
participants
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follow-up: unclear
№ of participants: 22
(1 non-randomized75)

receiving BoNTA.

Quality of Life (important)
CP and dystonia39
assessed with:
PedsQLj
follow-up: 7 months
№ of participants: 7
(1 non-randomized72)

No significant change in “any PedsQL ability sub-score”
Average PedsQL “BoNT-A sub-score” was significantly greater
than 2.0 (“improvement sometimes”)

⨁◯◯◯
VERY LOWb,f

BoNT-A may
have little to no
effect on quality
of life, not
receiving BoNTA.

BFM-M, Burke-Fahn-Marsden Dystonia Rating Scale – Movement; CI, confidence interval; CP, cerebral palsy; GRADE, Grading of
Recommendations, Assessment, Development & Evaluation; MD, mean difference, PedsQL, Pediatric Quality of Life Inventory; PPP, Paediatric
Pain Profile; RCT, randomized controlled trial; RR, risk ratio; TWSTRS, Toronto Western Spasmodic Torticollis Rating Scale; UDRS, Unified
Dystonia Rating Scale; UPDRS, Unified Parkinson’s Dystonia Rating Scale; UE, upper extremity
a.
b.
c.
d.
e.
f.
g.
h.
i.

j.

The risk in the intervention group (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% CI).
Very serious imprecision due to the small number of participants included.
Serious risk of bias due to inclusion of non-randomized studies with within-participant pre/post comparisons. Limitations included a lack of
controlling for confounding variables and loss to follow-up.
Very serious risk of bias due to inclusion of non-randomized studies with within-participant pre/post comparisons and using nonstandardized outcome measurements.
Defined goals included improved control or posture of the foot, hand or arm, control of hand tremor, improved hand function, and
improved thigh adduction. Goal achievement was rated by 22 evaluators on a scale of 0-4 (0: made worse; 1: no change; 2: slight
improvement; 3: aim partly achieved; 4: aim fully achieved).
Functional treatment goals were set at the initial consultation and focused on areas of specific function difficulty (e.g., ease of dressing
and toileting, tolerance of postural systems). Methods used to evaluate the extent of achievement according to caregivers was not clearly
described.
Sleep and pain were also reported by a retrospective survey study, although findings were not reported in a way that allowed for inclusion
in the meta-analysis. Positive responses for pain were reported in 11/18 participants (61%) and positive responses for sleep were
reported by 12/21 participants (57%).
Serious risk of bias due to inclusion of non-randomized studies with within-participant pre/post comparisons. Limitations included a lack of
controlling for confounding variables and loss to follow-up.
Data was ascertained using a questionnaire completed by caregivers, including a subjective evaluation (1-5 Likert scale) of treatment
efficacy according to motor function, postural stability, sleep, pain, and care burden. Efficacy of treatment was considered “positive” when
participants answered “very effective”, “effective”, or “slightly effective” and was considered “negative when participants answered “no
effect” or “detrimental”.
Approach to scoring and reporting on PedsQL sub-scores was not clear.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there
is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
• Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes direct evidence from a systematic review specific to individuals with CP and dystonia.
In summary, BoNT-A may increase the risk of adverse events, including transitory weakness and
dysphagia (GRADE low certainty evidence).

The panel noted that
administration of BoNT-A at a
high dose or frequency can
result in a cumulative effect,
leading to an unacceptable side
effect profile.
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Summary of Findings Table – Undesirable Effects
Patient or population: individuals with CP and focal or segmental‡ dystonia* causing interference#
Setting: N/A
Intervention: BoNT-A
Comparison: not receiving BoNT-A

Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Anticipated absolute effects (95% CI)
Without
BoNT-A

With BoNT-A

GRADE
Certainty

What happens

⨁⨁◯◯
LOWb

BoNT-A my
increase the risk
of dysphagia,
compared to not
receiving BoNTA.

⨁◯◯◯
VERY LOWb,d

BoNT-A may
increase the risk
of transitory
weakness,
compared to not
receiving BoNTA.

Difference

Adverse Events (important)
CP and dystonia39
assessed with:
dysphagia
follow-up: 12 weeks
№ of participants: 16
(1 RCT)71
CP and dystonia39
assessed with:
transitory weaknessc
follow-up: 12 weeks
№ of participants: 17
(2 nonrandomized)72, 73

RR 2.0
(0.20 to 19.9)

1/16
(6.25%)

2/16
(12.5%)

63 more per
1,000 (50 to
1,000 more)

Transitory post-injection weakness: 4/17 (23.5%)

CI, confidence interval; GRADE, Grading of Recommendations, Assessment, Development & Evaluations; RR, risk ratio; RCT,
rnadomized controlled trial
a.
b.
c.
d.

The risk in the intervention group (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% CI). Very serious imprecision due to the small number of participants included.
Very serious imprecision due to the small number of participants included.
3 non-randomized studies reported on overall adverse events (i.e., the two studies reporting on transitory weakness and one other study).
However, a clear definition of adverse events is not provided (the study simply indicates that no adverse events were recorded).
Serious risk of bias due to inclusion of non-randomized studies with within-participant pre/post comparisons. Limitations included a lack of
controlling for confounding variables and loss to follow-up.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there
is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

○ Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
• Low
certainty of evidence was rated as low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
• Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Variability in perspectives
regarding the value placed on
main outcomes was not brought
forward during the consumer
focus group.
Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
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social, or related to quality of life
(e.g., reducing pain).

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
• Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of BoNT-A.

Consumers emphasized the
importance of weighing
potential benefits and harms
when considering management
options for dystonia

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
• Moderate costs
○ Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

No research evidence considered.

The panel noted that resource
use is dependent on the
frequency of administration, as
well as the manufacturer of the
formulation used.

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Very low
○ Low
○ Moderate
○ High
• No included studies

No research evidence considered.

N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
○ Probably favours
the intervention
○ Favours the
intervention
○ Varies
• No included studies

No research evidence considered.

N/A

Equity
What would be the impact on health equity?
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Judgement

Research evidence

Additional considerations

○ Reduced
• Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

No research evidence considered.

N/A

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
• Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Feasibility considerations
include regional variability in
access, required refrigeration of
vials, and need for ultrasound
localization.

C.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

Very low

Low

Moderate

High

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

CERTAINTY OF

No included
studies

EVIDENCE

CERTAINTY OF
EVIDENCE OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favours the
intervention

Varies

No included
studies
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D.

E.

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increased

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

Conclusions

Recommendation
In individuals with CP and focal or segmental‡ dystonia* causing interference#, we suggest the use of BoNT-A (conditional recommendation, low certainty
evidence).
Values & Preferences. Individuals with CP and focal or segmental† dystonia* causing interference# who place a high value on avoiding the risk of adverse events and
a lower value on the uncertain relief of dystonia symptoms, may reasonably decline BoNT-A.
Remarks. Individuals with generalized dystonia and focal symptoms may benefit from focal injections.
Justification
While low certainty direct evidence48 led the panel to judge the anticipated desirable and undesirable effects to both be small. The balance between benefits and
harms was judged to probably favour the intervention given improvements in goal achievement, pain, and ease of caregiving. There is possible important
uncertainty/variability in values and preferences. Costs were judged to be moderate. BoNT-A may reduce equity due to variability in access. The panel reached a
conditional recommendation for BoNT-A, driven by improvements in outcomes important to individuals and families.
Subgroup Considerations
Limited available evidence precluded subgroup analyses. It is important to recognize that focal postures can also be present in individuals with generalized
dystonia. For these individuals, BoNT-A can be considered in combination with other interventions.
Implementation Considerations
When considering BoNT-A, there is a need for a detailed conversation between the clinician and the individual and their family to determine whether this option is
consistent with their values and preferences. Candidates should receive treatment from a clinician with expertise in dosing and injection. Pre-injection analysis is
suggested, and injections should be guided. Consider injecting both flexors and extensors at the single-joint level to preserve balance over the joint.
Monitoring & Evaluation
Individual goals for BoNT-A treatment may differ and over time, repeated treatments may address different goals and target muscles. It is important to monitor
the individual’s response and evaluate progress related to individualized management goals.
Research Priorities

Please refer to the main text for research priorities.
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8.
A.

Evidence to Decision Framework: Intrathecal Baclofen (ITB)
Question

Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶ receive ITB versus not receiving
ITB?
POPULATION:

Individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

ITB

COMPARISON:

not receiving ITB

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

ITB involves the intrathecal administration of baclofen, an inhibitory GABA B agonist. Compared to oral baclofen, intrathecal administration
facilitates higher levels of baclofen in the cerebrospinal fluid (CSF) by bypassing the blood-brain barrier and permits precise titration.76, 77

CONFLICT OF
INTERESTS*:

Dr. Jean-Pierre Lin has received educational support and consultancy fees from Medtronic Ltd.
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations
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○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below and illustrated by the associated forest plots. The SoF table includes direct
evidence from a systematic review specific to individuals with CP and dystonia. In summary, ITB may
improve dystonia, achievement of individualized goals, pain/comfort, ease of caregiving, and quality of
life, but may have little to no effect on motor function (GRADE very low certainty evidence).
Forest plots (below) must be interpreted with caution, given high risk of bias among included studies.

In evaluating the desirable
effects of ITB, it is important to
account for achievement of
individualized goals, which may
represent a benefit that is not
reflected by impairment-based
outcome measures.

Figure 139: Forest plot of random effects meta-analysis of non-randomized studies for dystonia before and after intrathecal
baclofen (ITB). (a) Standardized mean difference (SMD) across all studies reporting on dystonia (Barry Albright Dystonia Scale
[BADS] or Burke–Fahn–Marsden Dystonia Rating Scale – Movement). (b) Mean difference (MD) across studies reporting on BADS
only. aThere is potential for participant overlap between Motta et al.40 and Motta et al.41 although sufficiently detailed
participant-level data were not provided to confirm the extent of duplicate participants. SD, standard deviation; CI, confidence
interval.

Figure 239: Forest plot of random effects meta-analysis of non-randomized studies reporting on motor function (Burke–Fahn–
Marsden Dystonia Rating Scale – Disability, Gross Motor Function Measure, or Melbourne Assessment of Unilateral Upper Limb
Function) before and after intrathecal baclofen (ITB). SD, standard deviation; CI, confidence interval; SMD, standardized mean
difference.

Figure 339: Forest plot of random effects meta-analysis of non-randomized studies reporting on pain (Visual analog scale or the
Caregivers Priorities & Child Health Index of Life with Disabilities Questionnaire [comfort & emotions]) before and after
intrathecal baclofen (ITB). SD, standard deviation; CI, confidence interval; SMD, standardized mean difference.

Summary of Findings: Desirable Effects
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: ITBa
Comparison: not receiving ITB

Outcome
№ of participants
(studies)

Relative
effect
(95% CI)b

Anticipated absolute effects (95% CI)
Without ITB

With
ITB

Difference

GRADE
Certainty

What happens

⨁◯◯◯
VERY LOWc,d

ITB may have little to
no short-term effect on
dystonia, compared to
not receiving ITB.

⨁◯◯◯
VERY LOWe,f

ITB may reduce
dystonia over a longer
period of follow-up,
compared to not
receiving ITB..

Dystonia (critical)
CP and dystonia39
assessed with: BADS and
DIS-D
follow up: 3 months
№ of participants: 33
(1 RCT)78

-

CP and dystonia39
assessed with: BADS
follow up: post-single
injection79 or 12 months
post-implantation80-83
№ of participants: 69
(5 non-randomized)79-83

-

BADS MD: -1.30
(-4.84 to 2.24)

Mean
BADS: 20.4
Mean DISD: 72%

-

-

DIS-D MD: 8.00%
(-16.9% to 0.94%)

SMD -1.00
(-1.50 to -0.50)
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Achievement of Individualized Goals (critical)g,h,i
CP and dystonia39
assessed with: GAS Tscores
follow up: 3 months
№ of participants: 33
(1 RCT)78

GAS MD 17.9
(11.2 to 24.6)

⨁◯◯◯
VERY LOWc,d

ITB may improve
achievement of
individualized goals,
compared to not
receiving ITB.

Goals were “fully reached” in 19 participants (76%) and
“partially reached” in 6 participants (24%)

⨁◯◯◯
VERY LOWe,f

ITB may improve
achievement of
individualized goals,
compared to not
receiving ITB.

-

CP and dystonia39
assessed with: subjective
achievement of goals
№ of participants: 25
(1 non-randomized study)82

Mean GAS
T-score:
21.0

-

Motor Function (important)

CP and dystonia39
assessed with: GAS
(partial attainment of
mobility-related goals)
follow up: 3 months
№ of participants: 36
(1 RCT)78

GAS: RR
9.3
(1.4 to 63)

1/14
(7.1%)

12/18
(66.7
%)

595 more per
1,000 (26 to 1,000
more)

⨁◯◯◯
VERY LOWc,d

ITB may improve
motor function, as
evaluated by
achievement
individualized mobilityrelated treatment
goals, compared to
not receiving ITB.

CP and dystonia39
assessed with: MAU-ULF,
GMFM or BFM-D
follow up: 12 months to 4
years
№ of participants: 37
(4 non-randomized
studies)81-84

-

-

-

SMD 0.13
(-0.33 to 0.59)

⨁◯◯◯
VERY LOWe,f

ITB may have little to
no effect on motor
function, compared to
not receiving ITB.

Pain/Comfort (important)
CP and dystonia39
assessed with: GAS
(partial attainment of goals
related to pain/comfort or
sleep)f
follow up: 3 months
№ of participants: 36
(1 RCT)78

GAS: RR
4.8
(0.76 to
30)

1/6
(16.7%)

4/5
(80%)

633 more per
1,000 (40 fewer to
1,000 more)

⨁◯◯◯
VERY LOWc,d

ITB may reduce pain,
as evaluated by
achievement of
individualized goals
related to pain/comfort
and sleep, compared
to not receiving ITB.

CP and dystonia39
assessed with: VAS or CPCHILD (comfort &
emotions domain)
follow up: 12 months
№ of participants: 28
(2 non-randomized
studies)83, 85

-

-

-

SMD 0.87
(0.30 to 1.4)

⨁◯◯◯
VERY LOWe,f

ITB may reduce pain,
as compared to not
receiving ITB.

Ease of Caregiving (important)
CP and dystonia39
assessed with: GAS
(partial attainment of goals
related to caregiving by
others)f
follow up: 3 months
№ of participants: 36
(1 RCT)78

RR 29
(1.9 to
455)

0/18
(0%)

18/23
(78.3
%)

783 more per
1,000

⨁◯◯◯
VERY LOWc,d

ITB may improve ease
of caregiving, as
evaluated by
achievement of
individualized goals
related to caregiving
by others, compared
to not receiving ITB.

CP and dystonia39
assessed with: CPCHILD
(self-care domain)
№ of participants: 18
(1 non-randomized study)85

-

Mean
CPCHILD
23.8

-

MD 9.42
(1.20 to 17.6)

⨁◯◯◯
VERY LOWe,f

ITB may improve ease
of caregiving,
compared to not
receiving ITB.

-

Mean
CPCHILD
37.7

-

MD 9.16
(0.23 to 18.1)

⨁◯◯◯
VERY LOWc,d

ITB may improve
quality of life,
compared to not
receiving ITB.

Quality of Life (important)j,k
CP and dystonia39
assessed with: CPCHILD
follow up: 12 months
№ of participants: 18
(1 non-randomized study)85
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BADS, Barry-Albright Dystonia Scale; BFM-D, Burke-Fahn-Marsden Dystonia Rating Scale – Disability; BFM-M, Burke-Fahn-Marsden Dystonia
Rating Scale – Movement; CP, cerebral palsy; CPCHILD, Caregivers Priorities & Child Health Index of Life with Disabilities Questionnaire; DIS-D,
Dyskinesia Impairment Scale – Dystonia; GAS, Goal Attainment Scale; GRADE, Grading of Recommendations, Assessment, Development &
Evaluation; GMFM, Gross Motor Function Measure; ITB, intrathecal baclofen; MAU-ULF, Melbourne Assessment of Unilateral Upper Limb Function;
MD, mean difference; SD, standard deviation; SMD, standardized mean difference; RR, risk ratio; VAS, visual analog scale
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

Of the 13 studies reporting on ITB involving infusion via catheter, 5 specified cervical-level catheter placement78, 80, 81, 86, 87, five noted a range
of catheter placements82, 83, 88-90, and three did not report on the location of catheter placement 84, 85, 91.
The risk in the intervention group (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% CI).
Serious study limitations due to a short period of follow-up (i.e., 3 months), which may be insufficient for dose optimization and to detect a
difference in outcome measures evaluated. Although the study was blinded, most parents were correct when asked about group allocation,
which may have biased the results.
Serious imprecision due to the small sample size from the single included study.
Serious study limitations due to high risk of bias among included non-randomized studies with a pre/post design, often due to the measure of
exposure and outcome and/or failure to control for confounding.
Serious imprecision due to small sample size across included studies.
For outcomes assessed using achievement of individualized goals, the results are reported as the proportion of goals achieved (i.e., not the
proportion of participants who achieved their goal(s)).
Achievement of outcome-specific goals from the single included RCT are also reported under Motor Function, Pain/Comfort, and Ease of
Caregiving outcomes
The proportion of GAS goals partially achieved is also reported: 35/49 (71.4%) and 3/44 (6.8%) goals were at least partially achieved in the
ITB and placebo groups, respectively, leading to a risk ratio of 10 (95% CI: 3.5 to 32).
Individual sub-domains of the CPCHILD from the single non-randomized study are also reported under Pain/Comfort and Ease of Caregiving
outcomes.
Improvements in Quality of Life also reported by 2 additional studies: Albright et al.86, reported 85% of parents to have indicated that quality of
life was “better” following ITB. Zdolsek et al.88, reported an average “well-being” score of 3.8 following ITB, which was indicative of a “slight
improvement”. Kim et al.,83 reported on changes in the 8 domains of the SF-36, among which improvements were document for ‘body pain’,
‘vitality’, ‘social functioning’, and ‘mental health’.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
● Moderate
○ Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes direct evidence from a systematic review specific to individuals with CP and dystonia.
In summary, ITB may increase the risk of adverse events, including catheter problems leading to
baclofen withdrawal, cerebrospinal fluid leakage, and infection (GRADE very low certainty evidence).

There is variation in the most
common adverse events across
different practices/sites. While
infection is the dominant
concern in some settings,
catheter problems are of greater
concern for others. Rates of
infection vary by practice.

Summary of Findings: Undesirable Effects
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: ITBa
Comparison: not receiving ITB

Outcome
№ of participants
(studies)

Relative
effectb
(95% CI)

Anticipated absolute effects (95% CI)
Without
ITB

With
ITB

Difference

GRADE
Certainty

What happens

⨁◯◯◯
VERY LOWd,e

ITB may have little to
no effect on the overall
risk of adverse events,
compared to not
receiving ITB.

⨁◯◯◯
VERY LOWf,g

ITB may increase the
risk of adverse events,
as compared to not
receiving ITB.

Adverse Events (critical)
CP and dystonia39
follow up: 3 months
№ of participants: 36
(1 RCT)78
CP and dystonia39
№ of participants: 199
(8 non-randomized
studies)80-83, 87-89, 92

RR 1.0c
(0.26 to
3.8)

11/18
(61.1%)

11/18
(61.1%)

0 more per
1,000 (452
fewer to
1,000
more)g

Overall rates of side effects or complications were between
26 and 78%
The most common individual events included CSF leakage
(8-74%), infection (4-39%), and catheter problems (5-21%)
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CI, confidence interval; CP, cerebral palsy; CSF, cerebrospinal fluid; GRADE, Grading of Recommendations, Assessment, Development & Evaluation;
ITB, intrathecal baclofen; RCT, randomized controlled trial; RR risk ratio
a.
b.
c.

d.
e.
f.
g.

Of the 13 studies reporting on ITB involving infusion via catheter, 5 specified cervical-level catheter placement78, 80, 81, 86, 87, five noted a range of
catheter placements82, 83, 88-90, and three did not report on the location of catheter placement84, 85, 91.
The risk in the intervention group (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% CI).
Represents the number of participants who experienced at least one adverse event or serious adverse event. The total number of (serious)
adverse events was 16 for the group receiving ITB and 13 for the control group, who had a pump implanted and then received sodium chloride
in place of baclofen. Across both groups (ITB vs. placebo), events included liquor leakage (n=7 vs. n=6), pump infection (n=0 vs. n=2), catheterrelated (n=0 vs. n=1), nausea/vomiting (n=2 vs. n=1), obstipation (n=1 vs. n=0), and other (n=6 vs. n=3; mainly involved infections (e.g., urinary
tract infection, gastrointestinal infection)).
Serious risk of bias due to short period of follow-up (i.e., 3 months), which may be insufficient to detect changes in outcomes. Although the trial
was blinded, most parents were said to have been aware of group allocation when asked.
Very serious imprecision due to the small sample size from the single included study.
Serious study limitations due to high risk of bias among included non-randomized studies with a pre/post design, often due to the measure of
exposure and outcome and/or failure to control for confounding.
Serious imprecision due to small sample size across included studies.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

Additional considerations

● Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
● Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24

Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).

Four non-randomized studies of ITB among individuals with CP and dystonia have reported the majority
of participants (i.e., >50%) to have been satisfied with the procedure or considered it worthwhile.80, 86, 88,
91 A mean self-rated improvement score of 72% has been reported among individuals with spastic,
dyskinetic, or mixed type CP following ITB.83

Variability in perspectives
regarding the relative value
placed on main outcomes was
not brought forward during the
consumer focus group.

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
● Probably favours
the intervention
○ Favours the
intervention

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of ITB.

Consumers emphasized the
importance of weighing
potential benefits and harms
during the decision-making
process, especially when
considering more invasive
management options. There is
an enhanced need for certainty
about the potential harms and
likelihood of impact on personal
management goals when
considering more invasive
management options.
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○ Varies
○ Don't know

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations

○ Large costs
● Moderate costs
○ Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

A systematic review of costs associated with interventions for CP included one Dutch study reporting on
annual health care costs associated with ITB vs. standard rehabilitative care among individuals with
spastic CP.93, 94

N/A

Summary of Findings: Economic Evidence
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: ITB
Comparison: not receiving ITB
Outcome
№ of participants
(studies)
Intervention-related
health care costs95
assessed with: €
(2003)b
№ of participants: 15
(1 RCT)96
Other annual health
care costs95
assessed with: €
(2003)g
№ of participants: 15
(1 RCT)96

Relative
effecta
(95% CI)

-

-

Anticipated absolute effects (95% CI)
Without ITB

With ITB

Difference

The mean
interventionrelated
health care
costs was €
0

-

MD € 4226
higherc

The mean
other annual
health care
costs was
€ 5296

GRADE
Certainty

⨁◯◯◯
VERY LOW
d,e

-

MD € 494
lowerc

⨁◯◯◯
VERY LOW
d,e

What happens

ITB may be associated
with increased health care
costs.

Intrathecal baclofen may
be associated with small
savings in annual health
care costs, unrelated to the
intervention itself.

CI, confidence interval; GRADE, Grading of Recommendations, Assessment, Development & Evaluation ; ITB, intrathecal baclofen; MD, mean
difference
a. The risk in the intervention group (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% CI).
b. Costs included direct costs related to both test treatment and pump implantation phases
c. Insufficient information reported by primary study to calculate associated 95% CI.
d. Serious indirectness due to the evaluation of individuals with spastic CP (i.e., not dystonia in CP). Costs associated with any adverse
events were included in intervention-related health care costs. Adverse event rates associated with ITB have been found to differ
between individuals with spastic and dystonic predominant motor types in CP.
e. Very serious imprecision due to the inclusion of a single economic evaluation, reporting on a small number of participants (n=15), thus
limiting certainty in the estimates of resource use.
f. Costs included hospitalizations, emergency care, specialist care, general practitioner care, tests, medication, alternative medicine,
incontinence products, therapy and rehabilitation)
GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

Additional considerations

● Very low
○ Low

The certainty of evidence was rated as very low.

N/A
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○ Moderate
○ High
○ No included studies

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
● Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ No included studies

A systematic review of costs associated with interventions for CP included 3 studies evaluating costeffectiveness of ITB among individuals with spastic CP.93

N/A

A US model-based cost utility analysis concluded that ITB in appropriately selected paediatric patients
offers ‘good value for the money’ given the cost per QALY of $42,000 in the base case was less than the
widely accepted range of $50,000 to $100,000 in the US.97
A combined cost-effectiveness and cost-utility analysis conducted in the Netherlands concluded that ITB
can be considered cost-effective, given a cost per QALY €32,737 (2003 EUR), which does not surpass the
€80,000 per QALY threshold suggested in the Netherlands.94
A modeling study conducted in France reported that, despite acquisition costs, ITB resulted in lower
total medical costs than ‘conventional treatment’ (€59,391 vs. €88,272), suggesting that ITB appears to
reduce treatment costs and improve the probability of treatment success.98

Equity
What would be the impact on health equity?
Judgement

Research evidence

Additional considerations

○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

A recent study reported ITB to be available to children with CP in 31 of 43 countries across Europe.
Access to ITB was correlated with GDP per capita, as well as the proportion of GDP spent on health. The
proportion of children with CP treated with ITB across individual centers in Sweden, Norway, England,
Portugal, Slovenia, and Denmark, was between 0.4 and 4.7%.99

Individuals pursuing ITB will
require ready access to urgent
care for pump/catheter
malfunction.

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms,
especially when considering
more invasive management
options.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

No research evidence considered.

Individuals pursuing ITB will
require ready access to urgent
care for pump/catheter
malfunction.

C.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know
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UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

Increased

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

D.

E.

Varies

Don't know
No included
studies

No included
studies

Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

Conclusions

Recommendation
In individuals with CP and severe§ generalized† dystonia*, who are not responsive to oral dystonia medications¶, we suggest the use of ITB (conditional
recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on avoiding the moderate risk of complications and a lower
value on the potential benefits may reasonably decline ITB.
Justification
The recommendation was based on very low certainty direct evidence.48 The panel judged anticipated desirable and undesirable effects to be small and moderate,
respectively, although the evidence is very uncertain. The balance of benefits and harms was judged to probably favour the intervention, given improvements in
outcomes of importance to individuals with CP and dystonia and their families. There is possible important uncertainty/variability in values and preferences. ITB
can be associated with a considerable expense, with very low certainty evidence suggesting moderate costs and cost-effectiveness probably favouring ITB.
Implementation may reduce equity and feasibility varies, as ITB is expensive and requires access to quaternary services and urgent care for pump/catheter
malfunction. Bearing in mind important considerations related to access and potential risk of complications, the panel reached a conditional recommendation for
ITB given evidence supporting desirable effects.
Subgroup Considerations
Limited available evidence precluded subgroup analysis. ITB may be considered especially among individuals with mixed tonal patterns (i.e., both spasticity and
dystonia) and those who do not respond to oral baclofen administration or experience intolerable side effects.
Implementation Considerations
ITB candidates should be carefully selected and handled in specialized centres. It is important to acknowledge that ITB requires surgical implantation of a pump
and placement of a catheter in the intrathecal space. Clinicians should engage candidates and their families in a rigorous screening process to ensure that they
understand the potential risks, are willing to comply with necessary follow-up for pump refills, and that this option is consistent with their values and preferences.
Monitoring & Evaluation
Individuals receiving ITB should be closely monitored. It is important to monitor the individual’s response and evaluate progress related to individualized
management goals.
Research Priorities
Please refer to the main text for research priorities.
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9.
A.

Evidence to Decision Framework: Deep Brain Stimulation (DBS)
Question

Should individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶ receive DBS versus not receiving
DBS?
POPULATION:

Individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications¶
Operational Definitions
Dystonia: a movement disorder in which involuntary sustained or intermittent muscle contractions cause twisting and repetitive movements, abnormal
postures, or both1
*CP

and dystonia: individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden onset and offset) 2, 3, whether it is as
part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in
Europe criteria)4
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive reflex patterns. The Dystonic (Hypokinetic) sub-type
is dominated by abnormal postures (sustained muscle contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).
Spastic CP: individuals with CP characterized by increased tone, pathological reflexes, and resulting in an abnormal pattern of posture and/or
movement
†Generalized
‡Focal

dystonia: dystonia affecting all or most of the body (i.e., trunk and at least two other body parts) 3

or segmental dystonia: dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental) 2

#Dystonia

causing interference: dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or discomfort, difficulties
sitting, or challenges associated with ease of caregiving
§

Severe dystonia: sustained dystonia that is severely restricting the individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.
¶Dystonia

not responsive to oral dystonia medications: individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who develop intolerable side effects

INTERVENTION:

DBS

COMPARISON:

not receiving DBS

MAIN OUTCOMES:

Dystonia; Achievement of Individualized Goals; Motor Function; Pain/Comfort; Ease of Caregiving; Quality of Life; Adverse Events;

SETTING:

N/A

PERSPECTIVE:

N/A

BACKGROUND:

DBS is an elective neurosurgical procedure, the use of which among individuals with secondary dystonia has attracted considerable clinical
interest, given pronounced improvements observed among individuals with primary dystonia.100 DBS is thought to act through multifactorial
neuromodulatory mechanisms, although the exact mechanism responsible for its therapeutic efficacy remains unclear. 101

CONFLICT OF
INTERESTS*:

Dr. Jean-Pierre Lin has received educational support and consultancy fees from Medtronic Ltd.
*Guideline panel members with COIs relevant to a particular PICO question recused themselves from discussion and formulation of
recommendations surrounding that question.

B.

Assessment

Problem
Is the problem a priority?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

Dystonia is a movement disorder commonly present among individuals with cerebral palsy (CP)9 and is
characterized by ‘sustained or intermittent muscle contractions causing abnormal, often repetitive,
movements, postures, or both’.3 Individuals with CP may present with dystonia as the predominant
motor phenotype in dyskinetic CP10, although it is also increasingly recognized as co-existing with
spasticity.11 The presence of dystonia in individuals with CP can impact function, pain, and ease of
caregiving.12, 13

N/A

Desirable Effects
How substantial are the desirable anticipated effects?
Judgement

Research evidence

Additional considerations
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○ Trivial
● Small
○ Moderate
○ Large
○ Varies
○ Don't know

A detailed overview of evidence pertaining to each outcome of interest is provided in the Summary of
Findings (SoF) table below and illustrated by the associated forest plots. The SoF table includes direct
evidence from a systematic review specific to individuals with CP and dystonia, which included 19 nonrandomized studies. In summary, DBS may improve dystonia, achievement of individualized goals,
motor function, pain/comfort, and quality of life (GRADE very low certainty evidence). No studies were
identified for ease of caregiving.

N/A

Forest plots (below) must be interpreted with caution, given high risk of bias among included studies.
Figure 139: Forest plot of random effects meta-analysis of non-randomized studies reporting on dystonia before and after deep
brain stimulation (DBS). (a) Standardized mean difference (SMD) across all studies reporting on dystonia (Burke–Fahn–Marsden
Dystonia Rating Scale – Movement [BFMDRS-M] or Barry Albright Dystonia Scale). (b) Mean difference (MD) across studies
reporting on BFMDRS-M only. aThere is potential for participant overlap between Kim et al.62 and Kim et al.49 although
sufficiently detailed participant-level data were not available confirm the extent of duplicate participants. SD, standard
deviation; CI, confidence interval.

Figure 5\239: Forest plot of random effects meta-analysis of non-randomized studies reporting on motor function before and
after deep brain stimulation (DBS). (a) Standardized mean difference (SMD) across all studies reporting on motor function
(Burke–Fahn–Marsden Dystonia Rating Scale – Disability [BFMDRS-D], Gross Motor Function Measure 88, Melbourne
Assessment of Unilateral Upper Limb Function). (b) Mean difference (MD) across studies reporting on BFMDRS-D only. aThere is
potential for participant overlap between Kim et al.62 and Kim et al.49 although sufficiently detailed participant-level data were
not available confirm the extent of duplicate participants. SD, standard deviation; CI, confidence interval.

Figure 339: Forest plot of random effects meta-analysis of non-randomized studies reporting on pain before and after deep brain
stimulation (DBS). (a) Standardized mean difference (SMD) across all studies reporting on pain (36-item Short-Form Health
Survey [SF-36] [bodily pain] or Caregivers Priorities & Child Health Index of Life with Disabilities Questionnaire [comfort &
emotions]). (b) Mean difference (MD) across studies reporting on SF-36 only. aThere is potential for participant overlap between
Kim et al.52 and Kim et al.49 although sufficiently detailed participant-level data were not available confirm the extent of
duplicate participants. SD, standard deviation; CI, confidence interval.
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Summary of Findings: Desirable Effects
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: DBS
Comparison: not receiving DBS
Outcome
№ of participants
(studies)

Relative
effect
(95% CI)

Anticipated absolute effects (95% CI)
Without
DBS

With
DBS

Difference

-

-

SMD -0.60
(-0.89 to -0.31)

GRADE
Certainty

What happens

Dystonia (critical)
CP and dystonia39
assessed with: BFM-M or
BADS
follow-up: 4 months to 4.4
years
№ of participants: 173
(16 non-randomized
studies)83, 92, 102-115

-

⨁◯◯◯
VERY LOW
a,b

DBS may reduce dystonia,
compared to not receiving
DBS.

Achievement of Individualized Goals (critical)

CP and dystonia39
assessed with: COPM and
GAS
follow-up: 12 months
№ of participants: 18
(2 non-randomized
studies)105, 110

Participants achieving a clinically significant change105
COPM-P: 5/5 (100%); mean change (median (IQR)): 3
(2.6 to 3.6)
COPM-S: 4/5 (80%); mean change (median (IQR)): 3 (1.8
to 4.1)
GAS goals achieved or exceeded by participant (median
(IQR))105
Proportion of goals (median (IQR)): 67% (60 to 93%)
Participants achieving a clinically significant change110
COPM-P: 7/13 (54%); mean change (median (IQR)): 2
(1.0 to 3.7)
COPM-S: 7/13 (54%); mean change (median (IQR)): 2
(1.7 to 2.8)

⨁◯◯◯
VERY LOW
a,b

DBS may improve
achievement of
individualized goals,
compared to not receiving
DBS.

Motor Function (important)
CP and dystonia39
assessed with: BFM-D,
GMFM or MAU-ULF
follow-up: 6 months to 4.4
years
№ of participants: 109
(11 non-randomized
studies)83, 92, 102-107, 112, 114,

-

-

-

SMD -0.30
(-0.57 to -0.04)

⨁◯◯◯
VERY LOW
a,b

DBS may improve motor
function, compared to not
receiving DBS.

116

Pain/Comfort (important)
CP and dystonia39
assessed with: SF-36
(bodily pain) or CP-CHILD
(comfort & emotions)
follow-up: 1-4.4 years
№ of participants: 78
(5 non-randomized
studies)83, 102, 112, 115, 117

-

-

-

SMD 1.00
(0.28 to 1.72)

⨁◯◯◯
VERY LOW
a,b,c

DBS may improve pain,
compared to not receiving
DBS.
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Ease of Caregiving (important)d
-

-

-

-

-

-

-

⨁◯◯◯
VERY LOW

DBS may improve quality
of life, compared to not
receiving DBS.

Quality of Life (important)e
CP and dystonia39
№ of participants: 50
assessed with: SF-36
follow-up: 1-4.4 years
(4 non-randomized
studies)83, 102, 112, 117

SF-36
Physical Functioning: MD 11.4 (-4.6 to 27.4)
Vitality: MD 13.4 (5.25 to 21.6)
Mental Health: MD 12.9 (4.60 to 21.1)

a,b

AE, adverse event; BADS, Barry-Albright Dystonia Scale; BFM-D, Burke-Fahn-Marsden Dystonia Rating Scale – Disability; BFM-M, Burke-FahnMarsden Dystonia Rating Scale – Movement; COPM-P, Canadian Occupational Performance Measure (Performance); COPM-S, Canadian
Occupational Performance Measure (Satisfaction); DBS, deep brain stimulation; GMFM, Fross Motor Function Measure; GRADE, Grading of
Recommendations, Assessment, Development & Evaluation; IQR, interquartile range; MAU-ULF, Melbourne Assessment of Unilateral Upper Limb
Function; MD, mean difference; SF-36, Short Form Health Survey; SMD, standardized mean difference
a.
b.
c.
d.

e.

Serious study limitations due to high risk of bias in the majority of included studies, generally attributed to lack of control for confounding
variables and/or insufficient reporting of eligibility criteria.
Serious imprecision due to small sample size across included studies.
Serious inconsistency due to unexplained heterogeneity in the magnitude of effect across studies.
Data relevant to ‘Ease of Caregiving’ was captured in ‘Achievement of Individualized Goals’.
Physical functioning, vitality, and mental health domains of the SF-36 are provided to give an impression of quality of life. In addition to the 3
studies reporting on the SF-36, one study reported on the percentage improvement in the CPCHILD at 12 months (28% (-1% to 72%); clinically
significant change in 3/5 participants) 105

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

Undesirable Effects
How substantial are the undesirable anticipated effects?
Judgement

Research evidence

Additional considerations

○ Large
○ Moderate
● Small
○ Trivial
○ Varies
○ Don't know

A detailed overview of evidence related to undesirable effects is provided in the SoF table below. The
SoF table includes direct evidence from a systematic review specific to individuals with CP and dystonia,
which included 19 non-randomized studies. In summary, DBS may increase the risk of adverse event,
with commonly cited events including infection and stimulation-induced dysarthria (GRADE very low
certainty evidence).

N/A

Summary of Findings: Clinical Evidence
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: DBS
Comparison: not receiving DBS
Outcome
№ of participants
(studies)

Relative
effect
(95% CI)

Anticipated absolute effects (95% CI)
Without
DBS

With DBS

Difference

GRADE
Certainty

What happens

⨁◯◯◯
VERY LOWa

DBS may increase the risk
of adverse events among,
compared to not receiving
DBS.

Adverse Events (critical)
CP and dystonia39
№ of participants: 117
(12 non-randomized
studies)83, 102-105, 107-109, 111,
112, 117, 118

Overall AEs, side effects, or complications: 0-31%
Among the most commonly cited adverse events were
infections requiring hardware removal (7-40%) and
stimulation-induced dysarthria (17-30%)

AE, adverse event; CI, confidence interval; DBS, deep brain stimulation; GRADE, Grading of Recommendations, Assessment, Development &
Evaluation

a. Serious study limitations due to high risk of bias in the majority of included studies, generally attributed to lack of control for confounding
variables and/or insufficient reporting of eligibility criteria.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect
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Certainty of evidence
What is the overall certainty of the evidence of effects?
Judgement

Research evidence

● Very low
Based on the evidence of desirable and undesirable effects presented in the SoF tables, the overall
○ Low
certainty of evidence was rated as very low.
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgement

Research evidence

Additional considerations

○ Important
uncertainty or
variability
● Possibly important
uncertainty or
variability
○ Probably no
important
uncertainty or
variability
○ No important
uncertainty or
variability

A retrospective audit evaluating common concerns among individuals with secondary dystonia reported
commonly expressed concerns to include pain, sleep, difficulties with activities of daily living and selfcare, seating, hand use, and mobility.24
A qualitative study identified different hopes for surgery among parents of children with secondary
dystonia, including physical (e.g., improved control, reduced spasm), functional (e.g., improved
participation, independence), and quality of life-related goals (e.g., reduced pain, look visibly 'more
normal').119

Consumers expressed different
goals for dystonia management,
including physical (e.g.,
improving motor control,
mobility), functional (e.g.,
improving independence),
social, or related to quality of
life (e.g., reducing pain).

Non-randomized studies evaluating DBS among individuals with dystonia in CP have reported subjective
benefit/satisfaction ratings of between 3.1 and 5.5 on 10-point scales92, 118, while another reported a
self-reported improvement score of 55% following DBS83. One study reported no families to have
regretted their decision to pursue DBS, despite nominal changes in motor or functional status or
experiencing early complications.107

Variability in perspectives
regarding the relative value
placed on main outcomes was
not brought forward during the
consumer focus group.

Balance of effects
Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
● Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ Don't know

Please refer to the “desirable effects” and “undesirable effects” portions of the EtD framework for a
comprehensive overview of research evidence related to the benefits and harms of DBS.

Consumers emphasized the
importance of weighing
potential benefits and harms
during the decision-making
process, especially when
considering more invasive
management options. There is
an enhanced need for certainty
about the potential harms and
likelihood of impact on personal
management goals when
considering more invasive
management options.

Resources required
How large are the resource requirements (costs)?
Judgement

Research evidence

Additional considerations
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○ Large costs
● Moderate costs
○ Negligible costs
and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

A systematic review of studies evaluating the cost-effectiveness of DBS for movement disorders
included a single study focused on costs associated with DBS among individuals with dystonia.120, 121

N/A

Summary of Findings – Economic Outcomes
Patient or population: individuals with CP and severe§ generalized† dystonia* who are not responsive to oral dystonia medications ¶
Setting: N/A
Intervention: DBS
Comparison: not receiving DBS
Outcome
№ of participants
(studies)

Relative
effecta
(95% CI)

Total Cost per
Patient120
assessed with: costs
over a 2-year perioda
(2003 GBP)
follow up: mean 25
months
№ of participants: 26
(1 non-randomized)121

-

Anticipated absolute effects (95% CI)
Without DBS

With DBS

Difference

-

mean
£31,942
higher

The mean
total Cost
per Patient
was £ 0

GRADE
Certainty

What happens

⨁◯◯◯
VERY LOWb,c,d

DBS may be associated
with an increased cost
compared to not
receiving DBS among
individuals with
medically refractory
dystonia.

CI, confidence interval; DBS, deep brain stimulation; GRADE, Grading of Recommendations, Assessment, Development & Evaluation
a.
b.
c.
d.
e.

The risk in the intervention group (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% CI).
Costs included pre-operative, localization and stimulation equipment, surgery, and follow-up management
Serious study limitations due to the inclusion of a single study with a pre-post design. The study was rated to have high risk of bias due to the
limited information provided about characteristics of the sample, making it difficult to discern whether the sample was representative of the
population being studied.
Very serious indirectness due to the inclusion of a single study evaluating individuals with dystonia refractory to medication (i.e., not specific to
CP). The etiology of dystonia was not reported.
Serious imprecision due to the small sample size of the single included study

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?
Judgement

Research evidence

● Very low
The certainty of evidence was rated as very low.
○ Low
○ Moderate
○ High
○ No included studies

Additional considerations
N/A

Cost effectiveness
Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Research evidence

Additional considerations

○ Favours the
comparison
○ Probably favours
the comparison
○ Does not favour
either the
intervention or the
comparison
● Probably favours
the intervention
○ Favours the
intervention
○ Varies
○ No included studies

A UK trial-based cost utility and benefit analysis of DBS among individuals with dystonia reported an
incremental cost per QALY of £33,980, which was reported to be at the higher end of what the NHS
spends per patient per QALY.121

N/A

An economic model estimating the cost-effectiveness of DBS vs. not receiving DBS reported an ICER
between £20,169 and £77,181, depending on the data used to inform health-related quality of life. The
authors concluded that DBS is more effective, but also more costly, than not receiving DBS, and that
there is substantial uncertainty around cost-effectiveness.122

Equity
What would be the impact on health equity?
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Judgement

Research evidence

Additional considerations

○ Reduced
● Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

No research evidence considered.

Equity may be reduced due to
regional variability in access to
required resources (e.g.,
stereotactic techniques,
multidisciplinary groups
experienced in DBS
neuromodulation).

Acceptability
Is the intervention acceptable to key stakeholders?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
● Probably yes
○ Yes
○ Varies
○ Don't know

No research evidence considered.

Caregivers of individuals with
dystonia in CP emphasized their
reluctance to pursue
management options when
facing considerable uncertainty
surrounding the balance of
potential benefits and harms,
especially when considering
more invasive management
options.

Feasibility
Is the intervention feasible to implement?
Judgement

Research evidence

Additional considerations

○ No
○ Probably no
○ Probably yes
○ Yes
● Varies
○ Don't know

No research evidence considered.

Feasibility is variable due to
regional variability in access to
required resources (e.g.,
stereotactic techniques,
multidisciplinary groups
experienced in DBS
neuromodulation).

C.

Summary of Judgements
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF
EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

Favours the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large costs

Moderate costs

Negligible costs
and savings

Moderate savings

Large savings

Varies

Don't know

CERTAINTY OF
EVIDENCE OF REQUIRED
RESOURCES

Very low

Low

Moderate

High

COST EFFECTIVENESS

Favours the
comparison

Probably favours
the comparison

Does not favour
either the
intervention or
the comparison

Probably favours
the intervention

No included
studies

No included
studies

Favours the
intervention

Varies

No included
studies
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D.

E.

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increased

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increased

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

Type of Recommendation
Strong recommendation
against the intervention

Conditional recommendation
against the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
○

Conditional
recommendation for the
intervention
•

Strong recommendation for
the intervention
○

Conclusions

Recommendation
In individuals with CP and severe§ generalized† dystonia*, who are not responsive to oral dystonia medications¶, we suggest the use of DBS (conditional
recommendation, very low certainty evidence).
Values & Preferences. Individuals with CP and severe§ generalized† dystonia*, who place a high value on avoiding the small risk of complications and a lower value
on the potential benefits may reasonably decline DBS.
Justification
Direct evidence48 led the panel to judge anticipated desirable and undesirable effects to both be small, although the evidence is very uncertain. The balance of
benefits and harms was judged to probably favour the intervention, given improvements in outcomes of importance to individuals with CP and dystonia and their
families. There is possible important uncertainty/variability in values and preferences. Very low certainty evidence suggested moderate costs and costeffectiveness probably favouring DBS. Feasibility varies and equity may be reduced, as access varies. Given evidence supporting desirable effects, the panel
formulated a conditional recommendation for DBS.
Subgroup Considerations

Limited available evidence precluded subgroup analyses.

Implementation Considerations
When considering DBS, there is an enhanced need for a detailed conversation between the clinician and the individual and their family to determine whether this
option is consistent with their values and preferences. DBS candidates should be handled in specialized centers and carefully selected depending on clinical
findings of normal estimates of connectivity within the distributed motor and sensory circuits (e.g., central motor conduction times, somatosensory evoked
potentials); structurally normal MRI or showing high fractional anisotropy (FA value > 0.6) of the corticospinal fibres on pre-surgical 64-direction tractography with
MRI; isolated dystonia without spasticity or weakness; and a viable target (i.e., globus pallidus or subthalamic nucleus on structural MRI). It is important to
acknowledge that DBS is a neurosurgical procedure involving the placement of electrodes and an internal pulse generator. While evidence supports a modest
improvement in motor function in CP and dystonia, clinicians should emphasize that functional gains are less pronounced that those observed in primary
dystonias.
Monitoring & Evaluation

Individuals undergoing DBS should be closely monitored. It is important to monitor the individual’s response and evaluate progress related to individualized
management goals.

Research Priorities

Please refer to the main text for research priorities.
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Appendix S4: External Review Process & Feedback
A draft version of the Care Pathway underwent external review by relevant stakeholders.
Feedback related to open-ended questions was sought from the consumer panel and a group of 30
clinicians with broad geographical representation and a range of clinical and research expertise. External
reviewers are listed in Appendix S1. The objectives of the external review process were to gather:
1. Feedback on draft recommendations (i.e., clarity, acceptability, transparency, flexibility to
incorporate individual values and preferences in decision-making)
2. Feedback on a draft of the Care Pathway summary (available in Appendix S6)
3. Ideas about tools for implementing the Care Pathway
4. Feedback on and ideas for addressing facilitators and barriers to implement the Care Pathway
The recommendations and interpretation aid were largely regarded as clear, acceptable, and
transparent. There were a number of suggestions brought forward related to clarifying operational
definitions and modifying components of the background information and interpretation aid to facilitate
comprehension and further integrate consumer perspectives. These suggestions and queries are
documented alongside the guideline panel’s response in Tables 1 and 2.

Table 1. Summary of Feedback from External Clinician Panel & Guideline Panel Response
Suggestion
Response
(1) General Feedback on the Recommendations
Revise “negative” recommendations to have the
We have revised the population of interest from “CP and dystonia” to “CP and dystonia
main statement focus on symptomatic dystonia.
causing interference”, defined as: “dystonia interfering with activities, causing some
1.1
disruption of sleep, pain/discomfort, difficulties sitting, or caregiving challenges”. With this
more specific population in mind, the panel revisited the Evidence-to-Decision frameworks
and reformulated recommendations for relevant PICO questions.
Modify the wording or flow of the interpretation aid The population of interest was revised from “CP and dystonia” to “CP and dystonia causing
to avoid the perception that, based on the limited
interference”. The main recommendations now focus on the population to which the panel
evidence, there may be no management options.
agreed the interventions of interest are most applicable, enhancing the clarity of the
interpretation aid. Values & Preferences statements continue to highlight scenarios in which
1.2
these interventions may or may not be reasonable options. To emphasize the importance of
making management decisions that are best suited to the individual and family, we have
further highlighted the importance of considering individual values and preferences in the
interpretation aid. The practical summary in the Summary Table of Clinical
Recommendations also further highlights management options.
(2) Operational Definitions
Revise the definition of CP and dystonia.
We have revised the definition of CP and dystonia to: “individuals with CP and dystonia,
which may be persistent, action-specific, or paroxysmal (sudden onset and offset), whether
2.1
it is as part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional feature of
with dominant spastic CP (as defined by Surveillance of Cerebral Palsy in Europe criteria)”.
Revise the definition of “severe” dystonia and
We have incorporated a definition of “dystonia causing interference” to differentiate
differentiate between “symptomatic” and “severe”
between dystonia causing symptoms and dystonia that is severe. “Dystonia causing
dystonia.
interference” is defined as: “dystonia interfering with activities, causing some disruption of
2.2
sleep, pain/discomfort, difficulties sitting, or caregiving challenges”. The definition for
“severe dystonia” was revised to: “sustained dystonia that is severely restricting the
individual’s activities, comfort, sleep, or ease of caregiving. This spectrum, at its most
severe, can include status dystonicus.”
Consider mentioning the possibility of individuals
We have incorporated the possibility of paroxysmal dystonia into the definition of “CP and
2.3
presenting with paroxysmal dystonia.
dystonia”: “individuals with CP and dystonia, which may be persistent, action-specific, or
paroxysmal (sudden onset and offset), whether it is as part of…”
Incorporate status dystonicus into the definition of
We have revised the definition of “severe dystonia” to include status dystonicus: “persistent
2.4
“severe dystonia”.
dystonia that is severely restricting the individual’s activities, comfort, or ease of caregiving.
This spectrum, at its most severe, can include status dystonicus.”

Add a treatment arm for “moderate” dystonia”.
2.5

2.6

2.7

Revise the definition of “focal or segmental
dystonia” to specify “a few (contiguous or
connected) body regions”.
Define what is meant by “dystonia not responsive to
oral medications”.

(3) Oral Medications
Consider highlighting the applicability of oral
3.1
baclofen to individuals with mixed presentations of
dystonia and spasticity.
Consider incorporating indirect evidence specific to
status dystonicus for oral baclofen.
3.2

3.3
3.4

3.5

3.6

3.7

Remove “particularly with sleep disruption” from the
benzodiazepines recommendation.
Specify why benzodiazepines should only be used
“intermittently”.
Specify why clonidine and gabapentin should be
considered for individuals with more severe
dystonia.

Consider commenting on instances where there
might be multiple indications for medications (i.e.,
trihexyphenidyl for drooling + dystonia).

State that trihexyphenidyl is not recommended in
more hyperkinetic forms.

We have incorporated a definition of “dystonia causing interference”. Guidance related to
this population is likely to be most relevant to individuals experiencing dystonia of
“moderate” severity.
We have revised the definition of “focal or segmental dystonia” to “dystonia affecting a
single limb or truncal part (focal) or a few adjacent body regions (segmental)”, as defined by
Schlaggar and colleagues (2003).
We have modified the definition of “dystonia not responsive to oral medications” to focus
on individual progress towards goal attainment: “individuals whose symptoms have not
adequately responded to two or more optimized oral dystonia medications (i.e., little to no
meaningful progress towards individualized goals) or who develop intolerable side effects.”
We have incorporated the applicability of oral baclofen to individuals with mixed tone in the
Clinical context following the recommendation: “It may be useful in individuals with both
dystonia and spasticity.”
A search for evidence specific to oral baclofen among individuals with status dystonicus was
conducted previously. While some studies reported on oral baclofen as a component of a
multimodal management regimen, no studies reporting on the impact of oral baclofen
specifically were identified.
“Particularly with sleep disruption” was removed from the Values & Preferences statement
of the benzodiazepines recommendation.
We have replaced “intermittent” with “short-term”, to clarify that benzodiazepines should
be used for short-term indications where possible, given the risk of moderate undesirable
effects.
The recommendations for clonidine and gabapentin focus on individuals with severe
dystonia, given that the evidence for these interventions focused on individuals in this more
specific population. We have noted this point in the Methods of the clinical practice
guideline: “When the evidence was sufficiently specific to a particular subgroup of interest
(e.g., severe§ generalized† dystonia* for clonidine and gabapentin), a PICO question specific
to that subgroup was developed.”
The applicability of trihexyphenidyl to individuals experiencing excessive drooling was
incorporated into the Clinical Context section for trihexyphenidyl in the clinical practice
guideline: “If pursued (e.g., CP and isolated dystonia (without underlying hyperkinesia),
sialorrhea), individual response should be monitored, and the medication discontinued in the
absence of benefit.”
Definitions of hypokinetic and hyperkinetic subtypes were further highlighted in the Care
Pathway. We have clarified that, if pursued, trihexyphenidyl should only be considered in

3.8

Revise guidance around dopa-responsive dystonia to
highlight age of onset and non-progressive nature of
CP.
Consider making a distinction between THC and CBD.

3.9
Conduct a formal review of evidence for
tetrabenazine and formulate a recommendation.

3.10

(4) Botulinum Neurotoxin Type A (BoNT-A) Recommendation
Consider adding the possibility that oral medications
may be preferable over BoNT-A for some individuals
4.1
with focal/segmental dystonia (e.g., individuals with
hemiplegia).
Clarify the role of BoNT-A for generalized dystonia.
4.2

4.3

Consider incorporating the importance of combining
therapy with other interventions.

Reword the “values and preferences” statement and
practical summary of the BoNT-A recommendation
4.4
to match the description in the Care Pathway
Summary.
(5) Neurosurgical Recommendations
Assign a higher level of evidence to the ITB RCT.
5.1

the absence of hyperkinesia in the clinical context of the clinical practice guideline: “If
pursued (e.g., CP and isolated dystonia (without underlying hyperkinesia)…”
The evidence-based recommendations included in this Care Pathway focus on
management, not assessment. As such, we have not included guidance specific to doparesponsive dystonia.
While the limited evidence base for medical cannabis precluded formal guidance related to
THC:CBD ratios, we have incorporated a general comment into the clinical practice
guideline distinguishing between these two components: “A preference exists, particularly
in children, for a higher CBD:THC ratio to minimize psychoactive effects.”
Definitions of hypokinetic and hyperkinetic subtypes were further highlighted in the Care
Pathway. The target population was further clarified (i.e., individuals with CP and dystonia,
whether it is as part of the dystonic (hypokinetic) sub-type of dyskinetic CP or an additional
feature of dominant spastic CP). As tetrabenazine is an intervention utilized as a primary
indication for hyperkinesia (e.g., choreoathetosis), the guideline panel agreed that
tetrabenazine is out of scope for this clinical practice guideline. We have communicated this
point in the Background of the clinical practice guideline and Care Pathway Summary:
“Interventions directed towards the hyperkinetic (choreoathetotic) subtype (e.g.,
tetrabenazine) are beyond the scope of this document.”
We have added text within the double-sided arrow between “generalized” and
“focal/segmental” dystonia in the interpretation aid: “Individuals with generalized dystonia
and persistent focal postures may consider BoNT-A, while those with focal or segmental
dystonia may consider oral medications.”.
We have revised our discussion of the role of BoNT-A for individuals with generalized
dystonia to: “Individuals with generalized dystonia and persistent focal postures may also
consider BoNT-A”.
We have added a comment related to this point in the interpretation aid (Introduce
Rehabilitation Strategies box), Care Pathway Summary and clinical practice guideline: “In
practice, pharmacological and neurosurgical interventions are used in conjunction with
therapeutic approaches.”
We have revised our population of interest to “dystonia causing interference”, defined as:
“dystonia interfering with activities, causing some disruption of sleep, pain/discomfort,
difficulties sitting, or caregiving challenges". This definition is used consistently throughout
the guideline.
The panel was very pleased to see the ITB RCT in the evidence base. Currently only
evidence for the short period of follow-up (3 months) is available. As the dosage for ITB

Consider specifying high C-spine ITB.
5.2
5.3

5.4

Differentiate between intrathecal and
intraventricular baclofen.
Incorporate guidance as to when to pursue ITB vs.
DBS.

Highlight the need for access to expertise centres
and describe how accessibility was incorporated into
the evidence-to-decision process.
5.5

5.6

Consider distinguishing between primary and
secondary dystonia, and mention that studies
evaluating DBS may have assumed CP as a diagnosis
of exclusion.

(6) Interpretation Aid
Clarify the guidance around assessing dystonia
severity.
6.1

requires a slow escalation over several months, this short period of follow-up as well as
challenges with true blinding introduce a risk of bias. Further detail on these judgments is
provided in the Evidence-to-Decision framework for ITB (Appendix S3). In the future, as
further long-term results become available, the level of certainty will be re-evaluated and it
is anticipated that the certainty of the randomized body of evidence for ITB will increase.
We have highlighted cervical-level catheter placement in the Clinical Context section for ITB
in the clinical practice guideline: “ITB, often with cervical-level catheter placement, may be
considered …”.
At this time, given the limited body of evidence, intraventricular (IVB) was not included in
the interventions prioritized for inclusion.
Guidance around selecting ITB vs. DBS is provided within the Clinical Context sections of the
clinical practice guideline and in the discussion of neurosurgical management in the Care
Pathway summary: “Considerations of whether to choose ITB or DBS can be based on
clinical, neurophysiological, and imaging selection criteria.”
The requirement for expertise centres has been further highlighted in both the clinical
practice guideline and the Care Pathway Summary (“Both DBS and ITB involve care by a
specialized health care team.”). Access to specialty centres was considered within the
“Feasibility” domain of the EtD frameworks, as noted in the Methods of the clinical practice
guideline: “Barriers, including the need for access to specialized centres and
multidisciplinary care teams, and regional variability in access to medications, were
considered within the “feasibility” domain of the EtD frameworks.”
Where possible, recommendations were based on an updated systematic review of direct
evidence specific to CP and dystonia. We have highlighted this point in the Methods of the
clinical practice guideline: “Where possible, recommendations were based on evidence
specific to individuals with CP and dystonia.” We have also highlighted that DBS outcomes
are more modest among individuals with dystonia secondary to CP, compared to those with
primary dystonia in the clinical practice guideline (“While evidence supports a modest
improvement in dystonia, clinicians should emphasize that functional gains are less
pronounced than those observed in primary dystonias.”).
We have revised the guidance around assessing dystonia severity in the interpretation aid:
“Assess severity of dystonia (history, neuro exam). Consider a formal measure if
symptomatic (Barry Albright Dystonia Scale, Burke-Fahn-Marsden Dystonia Rating Scale, or
Dyskinesia Impairment Scale dystonia subscale) or status dystonicus (Dystonia Severity
Action Plan).”

Clarify the need for additional diagnostic work-up.
6.2
6.3

6.4

6.5
6.6
6.7

Include more detailed guidance around assessing the
impact of dystonia on “function”.
Incorporate guidance on approaches to pain
management.

Consider noting in the algor interpretation aid ithm
when it is appropriate to conduct a levodopa trial.
Add a title to the table of recommendations
Incorporate colour-coding.

(7) Background
Consider mentioning the impact of dystonia on
speech/oromotor function, psychiatric
7.1
comorbidities, and orthopedic deformities.

7.2
7.3
7.4
7.5

Clarify the definition of “overflow” in the comment
on the impact of dystonia on motor function (Care
Pathway summary).
Consider commenting on the implications of a
dystonia diagnosis on approach to management.
Revise the target clinical providers to specify
“advanced practice providers”.
Specify the age of the intended target population.
Emphasize the importance of optimizing general
health.

7.6

We have clarified the guidance around diagnostic work-up: “Determine if dystonia is
consistent with CP diagnosis (age of onset, symptom stability, presence of risk factors) and if
additional workup is required (e.g., brain imaging, family history, genetic consultation)”.
We have changed the word “function” to “activities” in the interpretation aid to clarify this
point.
While an interpretation aid specific to pain management is beyond the scope of this clinical
practice guideline, we have incorporated the assessment of pain/discomfort into the
Assessment box of the interpretation aid: “Assess impact of dystonia on pain/discomfort
(e.g., numeric rating scale), activities of daily living, ease of caregiving, and quality of life”.
Given that that the target population is CP and dystonia, the panel agreed to keep
commentary related to conducting a levodopa trial limited to the Remarks associated with
the levodopa recommendation.
We have added a title to the table: Summary Table of Clinical Recommendations.
Instead of colour coding, we have differentiated between recommendations for and against
by underlining “against” in the relevant recommendations.
We have incorporated the impact of dystonia on wellbeing and orthopedic deformities into
the Care Pathway Summary and the Background of the clinical practice guideline: “Dystonia
can impact function (including speech), participation, ease of caregiving, pain, wellbeing,
and is associated with musculoskeletal deformity.”
Reference to “overflow” was removed from the Care Pathway Summary.

We have added this point to the Care Pathway Summary: “Identifying dystonia as part of
the neurologic presentation has important implications for guiding management decisions.”.
We have revised the target clinical providers in the clinical practice guideline and Care
Pathway Summary to specify, “often led by advanced care providers within multidisciplinary
teams”.
We have revised our description of the target population to specify “individuals of all ages
with CP and dystonia”.
The importance of optimizing general health has been further highlighted in the
Background of the clinical practice guideline: “It is important to first optimize general health
and introduce rehabilitation strategies to promote function, comfort, and participation.” We
have also added this point to the interpretation aid and Care Pathway Summary:
“Management should first focus on optimizing general health and addressing the unique
goals of the individual and family”.

7.7

Highlight that dystonia is rarely managed in isolation
and the importance of a multidisciplinary care team.
Emphasize the importance of outcome measure use.

7.8

7.9

Incorporate guidance around therapies and
orthopedic surgery.

(8) Evidence to Decision (EtD) Frameworks
Populate boxes for the “Problem” domain of each
8.1
EtD framework.
(9) Facilitators & Barriers to Implementation
Suggested facilitators included: clinical
examples/vignettes, educational
9.1
webinars/modules/podcasts, partnerships with
other organizations/registries, clinical champions
Suggested barriers included: access to specialized
centres for neurosurgical procedures, access to
9.2
multidisciplinary care teams, access to medications
(e.g., IV clonidine)
(10) Assessment & Monitoring Tools
Include a quality-of-life tool.
10.1
10.2

Include a sleep measure (e.g., SNAKE (Sleep
Questionnaire for Children with Severe Psychomotor
Impairments))
Include an anxiety measure.

10.3

10.4

Include an oromotor function measure.

We have incorporated this point into the clinical practice guideline and Care Pathway
summary: “Dystonia associated with CP is rarely managed in isolation, and optimal
management is often achieved with a multidisciplinary care team.”
We have highlighted the importance of outcome measure use throughout the clinical
practice guideline. We have also highlighted suggested outcome measures in the
Assessment box of the interpretation aid and incorporated this point into the Care Pathway
Summary: “Standardized measures should be used to monitor the impact of dystonia on
activities, pain/comfort (including sleep), caregiving, and quality of life, and whether
changes in management are required.”
While therapy and orthopedic surgery were not prioritized for inclusion and are beyond the
scope of this document, we have highlighted therapies as a research priority in the clinical
practice guideline: “Evidence specific to rehabilitation strategies is also needed before
formal recommendations can be developed.”
We have added justification into the EtD to support whether each PICO is a priority.

Error! Hyperlink reference not valid.Based on facilitators raised during the external
consultation, we plan to deliver instructional courses related to the Care Pathway at
AACPDM and EACD annual meetings. We will also explore the possibility of preparing an
online course through the AACPDM.
Barriers raised during the external consultation are documented in the Methods of the
clinical practice guideline: “Barriers, including the need for access to specialized centres and
multidisciplinary care teams, and regional variability in access to certain medications, were
considered within the “feasibility” domain of the EtD frameworks.”
Outcome measures specific to quality-of-life (CP-CHILD, KIDSCREEN-52) are included in
Appendix S7.
We have added a Personalized Sleep-Wake Monitoring Chart to the list of assessment and
monitoring tools included in Appendix S7. This simple tool can be shared with families to
help monitor periods of regular sleep and patterns of sleep disruption.
The panel recognizes the importance of monitoring the impact of dystonia on anxiety and
well-being. In an effort to keep Appendix S7 focused on tools that will be the most practical,
broadly applicable and useful for clinicians and families, the panel decided not to include a
measure specific to anxiety at this time.
We have highlighted the impact of dystonia on speech in the clinical practice guideline:
“Dystonia can impact function (including speech) …”. General principles for monitoring

10.5
10.6
10.7
10.8
10.9

Develop a practical guide for managing doparesponsive dystonia.
Develop a resource with guidance around dosage,
titration, and adverse events for oral medications.
Include clinical examples/vignettes/case-based
discussions that illustrate practical points and how
the Care Pathway can be used in practice.
Consider including a link to the GMFCS.
Include tools/guidance on how to differentiate
between dystonia and spasticity.

speech, language, communication, and oral motor assessment are included within the
Activity and Participation section of the Dyskinesia Toolkit.
Given the Care Pathway is focused on managing dystonia specifically among individuals with
CP, the panel agreed that a practical guide for dopa-responsive dystonia was beyond the
scope of this document.
Guidance specific to dosage optimization is beyond the scope of this guidance document.
A future phase of the Care Pathway development process focus on dissemination and
education. The possibility of incorporating clinical examples and/or case-based discussions
will be considered at this stage.
A link to the GMFCS is included in Appendix S7.
While a tool quantifying the relative amounts of dystonia and spasticity contributing to
mixed presentations, the Hypertonia Assessment Tool (Appendix S7) does differentiate
between the two.

Table 2. Summary of Feedback from Consumer Panel & Guideline Panel Response
Suggestion
Response
Include a sentence to describe what dystonia is.
We have described dystonia at the beginning of the Care Pathway Summary: “Dystonia is a
1.1
movement disorder commonly seen in cerebral palsy (CP).” and have added a formal
definition to the Definitions table.
Define dyskinetic CP.
We have added a definition of the dystonic (hypokinetic) sub-type of dyskinetic CP:
“individuals with CP characterized by involuntary, uncontrolled, recurring, occasionally
stereotyped movements, fluctuating muscle tone, and predominant persistent primitive
1.2
reflex patterns. The Dystonic (Hypokinetic) sub-type is dominated by abnormal postures
(sustained muscle contractions) and associated with hypokinesia and hypertonia
(fluctuating, but mainly increased).”
Indicate how dystonia is different from spasticity and
We have highlighted that oral and intrathecal baclofen may be particularly useful among
1.3
highlight management approaches for individuals
individuals with spasticity and dystonia.
with mixed presentations of dystonia and spasticity.
Distinguish dystonia interfering with functional
Current best-available evidence is insufficient to support recommendations differentiating
activities and dystonia which is painful.
between subgroups of individuals with dystonia interfering with activities and those in
whom dystonia is causing pain. However, we have incorporated both into our definition of
1.4
“dystonia causing interference” and highlighted the importance of evaluating the impact
of dystonia on both activities and pain as part of the overall assessment and management
strategy (Assessment box of interpretation aid).
Clarify what dopa-responsive dystonia is.
The evidence-based recommendations included in this Care Pathway focus on
1.5
management, not assessment. As such, we have not included guidance specific to doparesponsive dystonia.
Consider including something about status
Status dystonicus is included within the definition of “severe dystonia”. Recommendations
dystonicus.
specific to the emergency management of status dystonicus were beyond the scope of this
1.6
Care Pathway. We have communicated this in the Care Pathway Summary:
“…recommendations specific to the emergency management of status dystonicus are
beyond the scope of this document”.
Revise language around therapist involvement to be
We have generalized the language in the Care Pathway Summary and the “Introduce
1.7
more inclusive.
Rehabilitation Strategies” box of the interpretation aid: “Consider the need for a therapy
consultation”.
Note that therapists may also help with symptom
We have incorporated “symptom relief strategies” as a general principle of therapy in the
1.8
relief strategies (in addition to functional goals and
interpretation aid .
participation).
Highlight that the focus of this Care Pathway is
In addition to highlighting the scope of the interventions of the clinical practice guideline in
1.9
pharmacological and neurosurgical interventions.
the title of the clinical practice guideline: “Clinical practice guideline for pharmacological
and neurosurgical management of cerebral palsy and dystonia: 2022 update”, we have

1.10

Mention that oral medications should not be used
routinely.

1.11

Clarify the second paragraph of the Assessment
portion.
Mention exercise and strength training.

1.12
Emphasize that decision-making should be informed
by the individual with cerebral palsy and their family
1.13

1.14

1.15

1.16
1.17

1.18

Emphasize that oral medications should not be used
routinely and that these approaches do not increase
function.
Clarify the language around when to consider
botulinum neurotoxin type A.

Reorganize the plain language summary to more
clearly highlight what information is important.

Develop a decision-making aid for families. Consider
including the Four Topics model for ethical decisionmaking.
Develop a tip-sheet for goal setting.

also incorporated a similar statement in the Care Pathway Summary: “It focuses on
pharmacological and neurosurgical interventions intended for individuals of all ages with
CP and dystonia causing interference…”
We have highlighted in the Care Pathway Summary that “Pharmacological and
neurosurgical management should only be considered when dystonia is causing
interference.”
The evidence-based recommendations included in this Care Pathway focus on
management, not assessment. As such, we have removed the Assessment portion and
discussion of dopa-responsive dystonia from the Care Pathway Summary.
A separate Care Pathway specifically focused on physical activity for individuals with CP is
currently under development.
We have further highlighted the importance of considering the values and preferences of
the individual and their family in the Determine Individual Intervention Goals box of the
interpretation aid: “Determine and consider the values and preferences of the individual
and family”. This point is also emphasized in the Plain Language Summary in the Care
Pathway Summary: “Management should first focus on optimizing general health and
addressing the unique goals of the individual and family. Teams should engage the family
in a shared decision-making process to select a management approach that considers
potential benefits and harms and that is aligned with their values and preferences”.
We have further emphasized that pharmacological and neurosurgical management options
should not be used routinely in the clinical practice guideline and the Care Pathway
Summary: “Pharmacological or neurosurgical management should only be considered
when dystonia is causing interference.”
We have modified the portion of the Plain Language Summary in the Care Pathway
Summary describing BoNT-A: “Botulinum neurotoxin type A (BoNT-A) is suggested for
individuals with CP and focal or segmental dystonia causing interference (i.e., dystonia is
strongly present in a specific muscle or group or muscles).”
To highlight the key points included in the Plain Language Summary, we have reorganized
it into shorter subsections, each reflecting a key theme. We have also modified some of
the wording to more clearly communicate how dystonia can impact individuals with CP
and when different management options should be considered.
We have highlighted the importance of individualized goals, values and preferences
throughout the interpretation aid (Figure 1), which can be used by clinicians to help walk
individuals and families through different management options.
The panel agrees that individualized goal setting is a key component of dystonia
management. Appendix S7 includes tools intended to help set and monitor progress

1.19

1.20

1.21

1.22

Include links to tools for families to be able to
complete pre-post monitoring (e.g., pain scale,
suggestions for pre/post videos, link to the Goal
Attainment Scale).
Include links to treatment-specific educational
resources, information about status dystonicus, and
videos of lived experience for families.
Consider including links to online forums/support
groups for families (e.g., Hope for HIE Facebook
group).
Include resources on exercise.

related to individualized goals: including the Canadian Occupational Performance
Measure, Goal Attainment Scale, and Performance Quality Rating Scale - Individualized.
Appendix S7 includes outcome measures that can be used to monitor response to dystonia
interventions, including measures specific to individualized goals and pain/comfort.

A quick reference guide to status dystonicus recognition and management is provided in
Appendix S7.
The panel recognizes the value of shared experience and the importance of supporting
families through peer support, however this type of resource is outside of the scope of the
Care Pathway.
A separate Care Pathway specific to physical activity for individuals with CP is currently
under active development.

Appendix S5: Internal Review Process & Feedback
The Care Pathway underwent internal review and appraisal (using the AGREE-II instrument) by the
AACPDM Care Pathways Committee. Feedback is documented in Tables 1-3, alongside the guideline
panel’s response.

Table 1. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 1: April 5, 2022)
AGREE II Comment
Response
Comments specific to AGREE II instrument
Difficult to follow what was primary or secondary
Thank you for this comment. The PRISMA diagram footnotes have been revised to
evidence or direct Vs indirect. The PRISMA diagram
accurately correspond to the information to which they apply in the figure (Appendix
does not contain all evidence.
S1; Figure 1). The number of systematic reviews reporting on each individual
Very difficult to follow what was primary or secondary
intervention (i.e., benzodiazepines, oral baclofen, gabapentin, medical cannabis) do not
evidence, direct vs indirect. PRISMA diagram does not
sum to the total number of reviews, because some reviews reported on multiple
illustrate all evidence considered; explanatory
interventions. We have captured this point in footnote c (Appendix S1; Figure 1).
footnotes do no match numbers in PRISMA diagram;
The types of evidence (i.e., direct vs. indirect) addressing each PICO question and upon
*
numbers of included studies in the PRISMA diagram are
8
which each recommendation is based are described in Appendix S1, Table 4. We have
not mathematically correct.
made the following modifications to further highlight where indirect evidence was
used:
 In the Evidence Profiles (Appendix S2) and SoF tables within the EtD frameworks
(Appendix S3), we have bolded the population addressed by included studies
 In the summary paragraph preceding each SoF table in the Desirable Effects and
Undesirable Effects domains of the EtD frameworks (Appendix S3), we have bolded
text indicating whether the SoF table includes direct or indirect evidence
No discussion of AMSTAR 2 results of included
We have added a Limitations section to the clinical practice guideline manuscript to
systematic reviews, some were of low confidence.
address the varying methodological quality of included systematic reviews:
The systematic review produced by the team provides
“Given limited evidence specific to CP and dystonia, some recommendations are based
a clear and explicit assessment of the evidence
on studies conducted in other populations, whose response to intervention may differ
included. However, cannot say the same for the
from that of those with CP and dystonia. Despite including best available evidence,
additional studies included in the CPG. Cannot find
included systematic reviews vary in methodological quality and most primary studies
*
9
their ROB assessment results.
included among them are observational in nature, leading to between low and very
low certainty evidence. The recommendations are therefore conditional in strength,
highlighting the need for consideration of individual value and preferences.”

*

10

GRADE Process was well described but "Evidence
Informed" is not what we are looking for at this
time. Your recommendations appear to be evidence
based (although the evidence is limited) and you
should say so.

In addition, a table summarizing risk of bias assessments for all primary studies used
as evidence in the clinical practice guideline has now been added to Appendix S1
(Table 5).
All instances of “evidence-informed” have been changed to “evidence-based”.
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Table 1. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 1: April 5, 2022)
AGREE II Comment
Response
GRADE process well described. Need to take out
"Evidence informed" and clearly communicate if this
an evidence based or consensus-based guideline?
Your procedure for updating the guideline is required
We have added additional detail related to updating procedures described in the
to be explicit. Please see GDC-CP topic 18 items
Document Review, Implementation, Monitoring & Plans for Updating section of
1,2,3,6.
Appendix S1 of the clinical practice guideline manuscript. The proposed steps aligned
with requirements outlined in GDC-CP topic 18 items 1, 2, 3, and 6:

*

*

14

18/20

Applicability assumes access to all options and a
multidisciplinary clinic. In lower resource areas even
access to medications may be limited. This should
acknowledged.
Assumes access to a multidisciplinary clinic and all
treatments.
Only looked at resource implications for expensive
surgical items, assumes no barriers to obtaining
medications and access to multidisciplinary clinics may
be issue for all recommendations.

“In accordance with AACPDM guidelines for Care Pathway development, this clinical
practice guideline will be reviewed for updating five years from the date of posting. Dr.
Darcy Fehlings and [panel member to be determined] will monitor the literature for
pertinent new evidence following the date of posting the current version of the Care
Pathway and contact the AACPDM should an update be warranted prior to the end of
the five-year period. Otherwise, an updated systematic literature search and evidence
synthesis process will be initiated 18 months prior to five years from the posting date.
Should new evidence warrant changes in the direction or strength of any
recommendation, the guideline panel will reconvene to review the relevant GRADE
evidence profiles and work through the EtD framework to reformulate those
recommendations. If new evidence does not support revisiting any recommendation,
the updated evidence profiles will be submitted to the AACPDM without reconvening
the guideline panel.”
Thank you for highlighting this important point. While the guideline panel made certain
to carefully consider issues related to access and resource availability in the evidenceto-decision process, it is important to acknowledge that a lack of access to some or all
management options and a multidisciplinary care team may serve as a barrier to
implementation. Access considerations raised by the panel when formulating
recommendations are discussed within the Recommendations section for each
intervention of the clinical practice guideline manuscript. These considerations relate
mainly to neurosurgical options (i.e., intrathecal baclofen, deep brain stimulation). A
process is currently underway with the World Health Organization (WHO) to define
essential rehabilitation for individuals with CP in low to middle income contexts. The
results are currently confidential, but do include oral medications and intramuscular
injections as options for essential rehabilitation in these settings. Once these results are
available publicly, the WHO document can be referenced in the guideline as it relates
to access and availability.
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Table 1. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 1: April 5, 2022)
AGREE II Comment
Response
We have also added this important point to the Limitations section of the clinical
practice guideline manuscript: “Access and resources were considered within the
GRADE EtD frameworks when formulating recommendations, and the medical
complexity of ITB and DBS were identified as a potential barrier to implementation in
low to middle incomes settings.”
Summary table and flow chart are useful for clinicians
GDC-CP Topic 16 Item 2:
involved in pharmacologic and surgical interventions.
As the Care Pathway focuses on providing clinicians evidence-based guidance to
Plain language summary helpful. However, must
support management at the individualized level, it is challenging to conceptualize
address GDC-CP Topic 16 items 2,3 (also applicable to
generalized stages of clinical implementation applicable across all individuals to which
item 20)
it applies. As such, a staged process for implementation has not been developed.
However, we have added Appendix S6 to the clinical practice guideline manuscript,
which includes active links to tools for measuring dystonia and outcomes of importance
to individuals with CP and dystonia and their caregivers (i.e., motor function,
pain/comfort, ease of caregiving, quality of live, achievement of individualized goals).
These tools (including links to NINDS common data elements where available) are
intended to support implementation of the Care Pathway into clinical settings.
19

*

21

GDC-CP Topic 16 Item 3:

Monitoring and auditing criteria are missing. See
specifics on the AGREE II.
page 5 S1. Must address GDC-CP Topic 17 items 3, 6.

While an adapted version of the guideline was not developed specifically for lowresource settings, additional commentary related to challenges associated with
implementing recommendations for interventions associated with a considerable
expense and variable access has been added to the clinical practice guideline
manuscript. These comments relate mainly to neurosurgical options (i.e., intrathecal
baclofen, deep brain stimulation). A process is currently underway with the World
Health Organization (WHO) to define essential rehabilitation for individuals with CP in
low to middle income contexts. The results are currently confidential, but do include
oral medications and intramuscular injections as options for essential rehabilitation in
these settings. Once these results are available publicly, the WHO document can be
referenced in the guideline as it relates to access and availability.
To address GDC-CP Topic 17 item 3, we have added Appendix S6 to the clinical practice
guideline manuscript, which provides tools for measuring dystonia and outcomes of
importance to individuals with CP and dystonia and their caregivers (i.e., motor
function, pain/comfort, ease of caregiving, quality of live, achievement of individualized
goals). Each tool is accompanied by an active link to the NINDS Common Data Elements,
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AGREE II Comment
Response
where possible. These tools are intended to support implementation of the Care
Pathway into clinical settings.

*

22

You must be explicit that the funding body did not
influence your work.
Not addressed, must be explicit.

No information on external review CoI provided.
No comments on intellectual COI of development
team. Their financial COI recorded but no information
on how these were managed is provided.

*

23

GDC-CP Topic 17 item 6 is addressed in the Document Review, Implementation,
Monitoring & Plans for Updating section of Appendix S1 of the clinical practice
guideline manuscript: “An online feedback forum is available for continued
monitoring (https://www.aacpdm.org/publications/care-pathways/dystonia).
Feedback will be reviewed and queries responded to on a monthly basis for the first
three months following publication on the Care Pathway website, and every 6 months
thereafter. All feedback and responses will be documented.”. We have also developed
a short survey to be distributed by the AACPDM office/Care Pathway Committee and
completed by intended users 9- to 12-months following posting of the Care Pathway.
A copy of this survey can be found at the end of this document.
Thank you for this comment. This important point is included in the Acknowledgements
section of the clinical practice guideline manuscript, which reflects the verbiage of
AGREE II item 22: “The views of the funding bodies did not influence the content of this
guidance document”. We have also added this point to the Guideline Funding &
Management of Competing Interests section of Appendix S1.
We have added further detail related to conflict of interest (COI) management to the
Guideline Function & Management of Competing Interests section of Appendix S1:
“Guideline panel members with COIs relevant to a particular PICO question recused
themselves from discussion surrounding that question. These instances are noted in the
"Conflicts of Interest" section of relevant EtD frameworks. The Care Pathway chair and
vice-chair were responsible for ensuring that panel members with relevant conflicts
refrained from taking a strong advocacy role during the discussion of evidence and
formulation of associated recommendations.”
Intellectual COIs were elicited by the signaling questions included on COI declaration
forms (submitted with Presentation & Reporting Items) below. None of the activities
declared were found to be of sufficient relevance to the Care Pathway or to pose a
considerable enough risk of introducing bias to require management during the
discussion of evidence and formulation of recommendations.
 Are you involved in a professional capacity with any organizations related to the
topic of the Care Pathway?

168

Table 1. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 1: April 5, 2022)
AGREE II Comment
Response
 Do you receive any funds or non-financial support (e.g., paid travel, facilities,
equipment) from organizations with an interest in or related to the topic of the
Care Pathway?
 Are you providing support (e.g., expert opinion, testimony) on a subject related to
the topic of the Care Pathway as part of a regulatory or legislative process?
 Are you engaged in any other activities that might be perceived as a potential
conflict of interest, as it relates to the topic of the Care Pathway (e.g., an
affiliation or involvement with a government agency, serving as a board or
committee member with an advocacy group, private, public, or non-profit
organization)?
Participants in the external review process were not required to declare potential COIs.
Additional Comments
Adverse events and harms were difficult to find

-

Knowledge of how to adjust medications for best
effect/least harms is likely to be limited in remote areas
Must resolve low scores above. Clarity of presentation
of evidence included in guideline (and not in the
systematic review produced by team) and how its
quality was assessed must be improved. Addressing
access issues and implementation strategies (families
and clinicians) will be important.

Due to word count limitations, data related to individual outcomes (i.e., dystonia,
achievement of individualized goals, motor function, pain/comfort, ease of caregiving,
quality of life, adverse events) was not discussed in detail in the body of the clinical
practice guideline manuscript. The interested reader may consult the Undesirable
Effects portion of the EtD frameworks in Appendix S3 for a detailed presentation of
evidence related to adverse events.
Guidance related to dosage optimization is beyond the scope of this document.
Please see responses to applicable AGREE II items above:
 Clarity of presentation of evidence: item 9
 Access considerations: 18/20
 Implementation strategies: 19
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AACPDM Care Pathway: Dystonia & Cerebral Palsy
Survey for Continued Monitoring & Evaluation
The content of this survey was informed by the domains of the RE-AIM framework. It is intended to
evaluate the extent to which the Care Pathway is being adopted and whether it is helpful in guiding
clinicians providing management to individuals with cerebral palsy and dystonia.
Reach: Is the Care Pathway reaching its intended users?
1. The AACPDM Dystonia & Cerebral Palsy Care Pathway is easily accessible.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

○ Disagree

○ Strongly disagree

2. Clinicians in my organization are aware of the Care Pathway.

○ Strongly agree

○ Agree

○ Neutral

Effectiveness: Is the Care Pathway having a positive impact on practice?
3. The Care Pathway is helpful in guiding the shared decision-making process with individuals with
cerebral palsy and dystonia and their families.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

4. Use of the Care Pathway has a positive impact on outcomes of importance to the individuals with
cerebral palsy and dystonia I provide care to.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

Adoption: Is the Care Pathway being adopted by its intended users?
5. I am willing to adopt the Care Pathway in my practice.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

6. My organization has the resources needed to adopt the Care Pathway.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

Implementation: Is the Care Pathway being implemented as intended?

○ Strongly disagree

7. I use the Care Pathway frequently and adhere to the recommendations when providing care to
individuals with cerebral palsy and dystonia.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

8. The assessment and monitoring tools provided are helpful in facilitating implementation of the Care
Pathway.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

Maintenance: Do intended users plan to continue to use the Care Pathway?
9. I intend to continue to the actively use the Care Pathway in the long-term.

○ Strongly agree

○ Agree

○ Neutral

○ Disagree

○ Strongly disagree

Additional Comments
10. Optional: Please use this space to provide any additional comments related to the accessibility,
usability, and ease of implementation of the Care Pathway.
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#
Comment
Response
General comments
1
We recommend that information on Status Dystonicus be
Thank you for this comment. We have removed reference to status dystonicus in the
attached as a separate supplement for emergency use only. The main text, and included a quick reference guide to recognition and management in
information has not been subjected to an SR or guideline
Appendix S6.
development. On the other hand, in an emergency it is an easily
available, concise document.
2
Similarly, the other supporting materials (measures and tools)
Thank you for this comment. We have added the following text to indicate these
should be supplements or a link. It needs to be clear that while
tools have not be systematically appraised as part of this work: “… and assessment
helpful, these materials are not part of the SR or Guideline.
and monitoring tools (Appendix S6) are provided to support implementation. These
tools reflect those frequently used in practice. A formal appraisal of their
measurement properties is beyond the scope of this document.”
3
The wording of the methodology should be slightly changed in
The evidence-to-recommendation process is described in detail in Appendix S1. We
several places, see below.
have provided further description of the process of considering judgements made
We need clarification on your process for recommendations, it is across the 12 domains in the EtD framework and the relative importance of those
not clear from the evidence to decision tables or discussion why
domains in deciding upon the direction and strength of each recommendation:
you recommended for or against treatments with similar limited
“Individual judgements populated a Summary of Judgements table (see Section C.
and indirect evidence. See specific areas below.
Summary of Judgements in each EtD framework (Appendix S3)), providing a visual
overview of panel decisions and initial indication of whether judgements were
supportive of a recommendation for or against the intervention. Considering the
balance of judgements made, the guideline panel agreed on the type, direction,
strength, and wording of each recommendation, in addition to the values and
preferences statements and remarks, on the basis of consensus or, in rare
instances, by voting.”
4
At least 1 of your members has financial COI, you need to specify COI management is described in Appendix S1: “Guideline panel members with
that he did not participate on the recommendation panel OR if
financial COIs relevant to a particular PICO question recused themselves from
he did (which he should not have done) how you mitigated his
discussion and formulation of recommendations surrounding that question. These
influence. If there were others who received funding, they need instances are noted in the "Conflicts of Interest" section of relevant EtD frameworks.
to be identified and mitigation discussed.
The Care Pathway chair and vice-chair ensured that panel members who had
contributed to the evidence upon which a recommendation was based refrained from
a strong advocacy role during discussions.”
We have added this important point to the EtD frameworks in Appendix S3 (see
Conflicts of Interest section of portion A. Question of each EtD framework).

Table 2. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 2: June 15, 2022)
#
Comment
Response
5
Funding needs to be specific. AACPDM, local funding etc. see
Please see response to comment 22.
below.
6
The links for comments will be set up in the AACPDM Pathways
Thank you for this comment. We have removed the link and clarified the opportunity
section as soon as we approve the final document. We want to
for comments by AACPDM membership: “The Care Pathway will be posted on the
be sure that the comments websites are active prior to
AACPDM website and available for feedback from the AACPDM general membership.
submission and certainly prior to any publication. Otherwise, the All feedback received and the guideline panel’s responses will be recorded and made
opportunity is lost.
available. An online feedback forum will be developed for continued monitoring.”
Guideline text
7
Dystonia is a movement disorder commonly present among
Thank you for this suggestion. We have elaborated by revising the text to the
individuals with cerebral palsy (CP), either as the predominant
following: “Dystonia is a movement disorder often present among individuals with
motor phenotype in dyskinetic CP1 or coexisting with spasticity2 .
cerebral palsy (CP). When classified by predominant motor type, spasticity (~85%) is
more frequent than dyskinesia (i.e., dystonia and/or choreoathetosis; ~15%).
Include specific info here about how common it is. Need to
However, dystonia has been documented to frequently coexist with spasticity, and is
make sure someone not familiar with movement disorders in CP
therefore not limited to the dyskinetic form1,2.”
understands that spastic CP is by far the most common type (this
helps explain why so much indirect evidence included on spastic
type).
8
Page 3: This document advances this work by implementing
We have revised the text to highlight the AACPDM Care Pathways methodology,
Grading of Recommendations, Assessment, Development and
including reference to the instructions manual and McMaster-GIN GDC: “This
Evaluations (GRADE) methodology7 .
document advances this work by implementing the revised methodology developed
by the AACPDM Care Pathways Committee3 and following the Guideline
It is important to cite our methodology and acknowledge it goes
Development Checklist – Care Pathway (GDC-CP) checklist, a modified version of the
well beyond GRADE—e.g., “This clinical practice guideline was
Guidelines International Network-McMaster GDC4. This process utilizes Grading of
developed according to the revised methodology developed by
Recommendations, Assessment, Development and Evaluations (GRADE)
AACPDM Care Pathways committee (reference Instruction
methodology for developing recommendations5”.
document) and followed the steps of the GDC-CP (link to
document) which is a modified version of the GDC (reference).”
We have also added the following to Appendix S1: Methods: “Development of this
OK to say in the new AACPDM methodology, GRADE framework
clinical practice guideline followed revised methodology developed by the AACPDM
is used for rating overall certainty of evidence in the SR and for
Care Pathways committee3, which includes the implementation of GRADE5 for the
EtD process used for recommendation development (and ref
evidence-to-recommendation process.”
GRADE).
9
Page 4: To ensure consistency across EPs regardless of evidence
Thank you for this feedback. We have incorporated the following details into
sources used, in cases where evidence was sought from indirect
Appendix S1: “Risk of bias assessment was conducted as previously described 6. In
sources, the evidence group was responsible for extracting data
brief, the Cochrane Risk of Bias 2.0 tool7 was used for randomized studies. As nonfrom relevant primary studies cited, evaluating associated risk of randomized studies were of a pre-post design, a tool reflecting domains most
pertinent to this study type and aligned with the ROBINS-I8 was used.”
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#
Comment
Response
bias (Table 5), and using this information to populate the
relevant EP.

10

11

12

Table 5 does not indicate what tool was used for assessment and
only lists overall RoB judgments. Must explain (somewhere) how
these judgments were made. I assume the complete RoB
assessment scores (ie, for individual items) are included in the
SR. If so, please make that clear and reference source. If not,
should include as an Appendix.
Page 5: This guideline was developed using GRADE and following
AGREE II and AACPDM Care Pathway standards.
As above comment for page 3: It is important to cite our
methodology and acknowledge it goes beyond GRADE—e.g.,
“This clinical practice guideline was developed according to the
revised methodology developed by the AACPDM Care Pathways
committee (reference Instruction document) and followed the
steps of the GDC-CP (link to document) which is a modified
version of the GDC (reference).” OK to say in the new AACPDM
methodology, GRADE framework is used for rating overall
certainty of evidence in the SR and for EtD process used for
recommendation development (and ref GRADE).
Page 5: “…as assessed by the AMSTAR 2 checklist..”
AMSTAR-2 is not a checklist. It is a tool for the critical
methodological appraisal of systematic reviews. This must be
corrected here and in the rest of the documents.
Rec #3, Page 8: Given no clear improvements in the desirable
effects evaluated…
This is an overstatement of negative results on effectiveness
(and possible overestimate of undesirable effects) given
evidence was judged to be very low certainty which by the
GRADE definitions they include: “We have very little confidence
in the effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may

Please see response to comment 8 (above).

Thank you for this feedback. We have adjusted the description of the AMSTAR 2 as
an appraisal tool throughout: “(as appraised by the AMSTAR 2 tool)”.

The GRADE process is built upon the notion that “Decision makers will be
influenced not only by the best estimates of the expected advantages and
disadvantages [judgments of desirable and undesirable effects based on best
available evidence] but also by their confidence in these estimates [evidence
certainty].”5 The GRADE approach posits that “there are two important
components of a result of a review: the effect of the intervention, presented as the
risk or difference in effect, as absolute numbers (e.g., 5 fewer deaths per 100), or as
a narrative synthesis; and the certainty of (or confidence in) the evidence for that
effect (categorized using the GRADE approach into high, moderate, low and very
low). Both components should be conveyed to avoid misleading the reader.” 9
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#
Comment
Response
be desirable effects, we just don’t know based on evidence
evaluated
The language used to summarize the magnitude of anticipated desirable and
undesirable effects (i.e., trivial, small, moderate, large) is derived directly from
options provided by the GRADE evidence-to-decision (EtD) framework. While we
recognize that there is some degree of arbitrariness associated with ascribing a
discrete term to a body of evidence, these terms are meant to provide a concise
indication of the panel’s overall judgment for the relevant domain. Users of the Care
Pathway should consult relevant domains of the EtD frameworks in Appendix S3 for
a more fulsome description of the size of effects reported by best available evidence.
The extent to which these effect estimates provide a good indication of the true
effect is evaluated separately within the Certainty of evidence domain of the EtD
framework. A certainty of evidence rating of low or very low does not influence
judgements made in other domains (namely, desirable effects, undesirable effects).
As described above, the magnitude and certainty are presented separately. Both
individual components filter into the decision to formulate a condition or strong
recommendation, either for or against the intervention.
While we have maintained the words describing the panel’s judgments as to the
magnitude of effects and balance of benefits and harms, in keeping with the GRADE
EtD framework, we have revised the wording slightly to further clarify the level of
uncertainty in these estimates. The wording is in keeping with suggestions for
crafting informative statements that clearly communicate the magnitude and
certainty of evidence endorsed by GRADE9.
We maintain the panel’s judgments that, based on currently available evidence, the
magnitude of desirable and undesirable effects for trihexyphenidyl are trivial (i.e.,
“no clear improvements”) and small, respectively. We have modified the text,
however, to further highlight that our confidence in these estimates is very low: “The
panel judged anticipated desirable and undesirable effects to be trivial and small,
respectively, although the evidence is very uncertain10. Given no clear improvements
in desirable effects reported by best available evidence, the balance of benefits and
harms was judged to probably favour not receiving trihexyphenidyl.”

175

Table 2. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 2: June 15, 2022)
#
Comment
Response
13 Rec #5, Page 9 “The panel judged anticipated desirable effects to Please see the response to comment 12 (above), detailing the importance of
be moderate, including improvements in dystonia, pain, and ease communicating the magnitude and strength of effect estimates as separate
of caregiving, and undesirable effects to be small.”
components. We have revised the statement to reflect the very low certainty in
estimates of desirable and undesirable effects more clearly: “The panel judged
This is an overstatement of positive results on effectiveness (and anticipated desirable effects to be moderate, including improvements in dystonia,
possible underestimate of undesirable effects) given evidence
pain, and ease of caregiving, and undesirable effects to be small, although the
was judged to be very low certainty which by the GRADE
evidence is very uncertain.”
definitions they include: “We have very little confidence in the
effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may
not be desirable effects, we just don’t know based on evidence
evaluated.
14 Rec #7, Page 10 “Given the lack of clear desirable effects..”
Please see response to comment 12 (above), detailing the importance of
communicating the magnitude and strength of effect estimates as separate
This is an overstatement of negative results on effectiveness
components. We maintain the panel’s judgments that, based on currently available
(and possible overestimate of undesirable effects) given
evidence, the magnitude of desirable and undesirable effects for medical cannabis
evidence was judged to be very low certainty which by the
are trivial and small, respectively. The evidence supported little to no effect on tone,
GRADE definitions they include: “We have very little confidence
motor function, pain/comfort and quality of life, but a possible increased risk of
in the effect estimate. The true effect is likely to be substantially adverse events including somnolence, nausea/vomiting, and behavioural changes
different from the estimate of effect.” In other words, there may (see Appendix S3). We have modified the text, however, to further highlight that our
be desirable effects, we just don’t know based on evidence
confidence in these estimates is very low: “The panel judged anticipated desirable
evaluated.
and undesirable effects to be trivial and small, respectively, although the evidence is
very uncertain. Given the lack of clear desirable effects and possible risk of adverse
events, the balance of benefits and harms was judged to probably favour not
receiving medical cannabis.”
15 Rec#9, page 11 “The balance of benefits and harms was judged
Please see detailed response to comment 12 (above), detailing the importance of
to probably favour the intervention, given improvements in
communicating the magnitude and strength of effect estimates as separate
several desirable outcomes”
components. We maintain the panel’s judgments that, based on currently available
evidence, the magnitude of desirable and undesirable effects for ITB are small and
This is an overstatement of positive results on effectiveness (and moderate, respectively, and that the balance probably favours the intervention
possible underestimate of undesirable effects) given evidence
because of improvements in outcomes important to individuals with CP and dystonia
was judged to be very low certainty which by the GRADE
and their families (i.e., dystonia, achievement of individualized goals, pain/comfort,
definitions they include: “We have very little confidence in the
ease of caregiving, and quality of life). Despite this judgement, the panel recognizes
effect estimate. The true effect is likely to be substantially
that this balance will vary with each individual depending on their values and
different from the estimate of effect.” In other words, there may preferences, which is something we have emphasized throughout the guideline.
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Comment
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not be desirable effects, we just don’t know based on evidence
We have modified the text, to further highlight that our confidence in the estimates
evaluated.
of desirable and undesirable effects is very low: “The panel judged anticipated
desirable and undesirable effects to be small and moderate, respectively, although
the evidence is very uncertain. The balance of benefits and harms was judged to
probably favour the intervention, given improvements in several outcomes of
importance to individuals with CP and dystonia and their families.”
16 Rec#10, page 11: “The balance of benefits and harms was judged Please see detailed response to comment 12 (above), detailing the importance of
to probably favour the intervention, given improvements in
communicating the magnitude and strength of effect estimates as separate
several clinical outcomes” and page 12: “While evidence supports components. We maintain the panel’s judgments that, based on currently available
a modest improvement in dystonia…”
evidence, the magnitude of desirable and undesirable effects for DBS are small, and
that the balance probably favours the intervention because of improvements in
This is an overstatement of positive results on effectiveness (and outcomes important to individuals with CP and dystonia and their families. Despite
possible underestimate of undesirable effects) given evidence
this judgement, the panel recognizes that this balance will vary with each individual
was judged to be very low certainty which by the GRADE
depending on their values and preferences, which is something we have emphasized
definitions they include: “We have very little confidence in the
throughout the guideline.
effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may We have modified the text, to further highlight that our confidence in the estimates
not be desirable effects, we just don’t know based on evidence
of desirable and undesirable effects is very low: “Direct evidence10 led the panel to
evaluated
judge anticipated desirable and undesirable effects to both be small, although the

17

18

Page 1: “… assessment and monitoring tools (Appendix S6) are
provided to support implementation.”
Should indicate here and in Appendix S6 this guideline did not
specifically investigate the development or measurement
properties of these tools, they are simply listing the ones that are
in current use.
Page 13 “Use of the Dystonia Severity Action Plan in the research
context should be pursued.”

evidence is very uncertain. The balance of benefits and harms was judged to probably
favour the intervention, given improvements in several outcomes of importance to
individuals with CP and dystonia and their families.”
Please see response to comment 2.

Thank you for this comment. We have removed use of the DSAP as a recommended
research priority.

This is for evaluation of status dystonicus and has nothing to do
with population of interest. Only included this as indirect
evidence for adverse effects of clonidine.
Appendix S1
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Comment
Response
19 Table 3: needs column indicating overall confidence.
A column with overall confidence ratings has been added.
20

Table 4: Needs column indicating overall confidence rating (from
Table 3) of referenced SRs

A column with overall confidence ratings has been added.

21

Table 5: “Risk of bias assessment for individual studies from
included systematic reviews”

Thank you for this comment. All individual studies from the systematic reviews
considered in the evidence synthesis process are represented in Table 5.

Seems like a very small number of individual studies given there
were 13 SRs included. Please confirm that is the case.
22

The methodologist on the guideline panel (YFY) received
consultancy fees through the Evidence Foundation and members
of the evidence and administration group (EB, IC, LS) received
salary support.
Evidence foundation? Salary support from where?

23

P5 “An online feedback forum is available for continued
monitoring (https://www.aacpdm.org/publications/carepathways/dystonia). Feedback will be reviewed and queries
responded to on a monthly basis for the first three months
following publication on the Care Pathway website, and every 6
months thereafter. All feedback and responses will be
documented.”

Thank you for this comment. We have provided further detail related to
compensation: “The methodologist on the guideline panel (YFY) received consultancy
fees through the Evidence Foundation, a non-profit organization providing
methodological expertise and support to groups developing systematic reviews and
clinical practice guidelines, which was supported by AACPDM funds. Members of the
evidence and administration group (EB, IC, LS) received salary support from the
Ontario Brain Institute and Ward Family Summer Student Research Program at
Holland Bloorview Kids Rehabilitation Hospital. The guideline panelists received no
other compensation. The views of the funding bodies did not influence the content of
this guidance document.”
Please see response to comment 6.

This link does not work. The online feedback system needs to be
developed with the AACPDM’s website team. No mention of
posting on website for feedback from AACPDM general
membership. Comments from Care Pathway Committee and
from general membership (and Pathway’s responses) will be
recorded and available.
Appendix S3
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24 P10 “The panel judged anticipated desirable effects to be trivial,
Thank you for this comment. The corresponding study was listed twice in the
although a small improvement in achievement of individualized
reference list (i.e., reference #15 and #25). This second occurrence has been
goals with baclofen was supported by a single randomized
removed, and the reference in the text now matches that in the SoF table (i.e.,
25
controlled trial. ”
reference #15).
25

26

27

This reference is not included on SoF table.
P24. “Given no clear improvements in the desirable effects
evaluated, the balance of benefits and harms was judged to
probably favour not receiving trihexyphenidyl. In addition to
possible important uncertainty/variability in values and
preferences, these judgements led to a conditional
recommendation against use.”
This is an overstatement of negative results on effectiveness
(and possible overestimate of undesirable effects) given
evidence was judged to be very low certainty which by the
GRADE definitions they include: “We have very little confidence
in the effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may
be desirable effects, we just don’t know based on evidence
evaluated.
P 39 The balance of benefits and harms was judged to probably
favour the intervention.
How can they say “favored the intervention”? The indirect
evidence was of very low certainty which by the GRADE
definitions they include: “We have very little confidence in the
effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may
not be desirable effects we just don’t know based on evidence
evaluated.
P45. SoF says “Probably favors the comparison”
How can they say this based on very low certainty evidence
which by the GRADE definitions they include: “We have very
little confidence in the effect estimate. The true effect is likely to
be substantially different from the estimate of effect.” In other

Please see response to comment 12. The corresponding revisions have been made
in Appendix S3: “The panel judged anticipated desirable effects to be trivial. A small
improvement in achievement of individualized goals with baclofen was supported by
a single randomized controlled trial, although the evidence is very uncertain.
Undesirable effects were judged to be small, and the balance between benefits and
harms to favour neither receiving oral baclofen or not.”

Please see response to comment 12. The corresponding revisions have been made
to Appendix S3: “Evidence was limited to studies of indirect populations, specifically
individuals with "severe dystonia" but not necessarily CP. 11,12 Additional data
pertaining to undesirable effects was sought from populations in which the use of
gabapentin is more common (i.e., pain, epilepsy)13,14. The panel judged anticipated
desirable effects to be moderate, including improvements in dystonia, pain, and ease
of caregiving, and undesirable effects to be small, although the evidence is very
uncertain.”
Thank you for this comment. As detailed in the response to comment 12, magnitude
and certainty of effect estimates are separate components of the EtD framework.
The judgement for the balance between benefits and harms was based on best
available estimates of desirable and undesirable effects, which the panel recognized
are limited by very low certainty evidence. We maintain that the panel’s judgement
that the balance probably favours the comparison reflects both the lack of desirable
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words, there may be desirable effects we just don’t know based
effects observed (i.e., favouring not receiving levodopa) and the limited certainty
on evidence evaluated.
(i.e., “probably”). We have further highlighted limited confidence in these estimates,
given very low certainty evidence: “The panel judged anticipated desirable and
undesirable effects to both be trivial, although the evidence is very uncertain.”
28 P52 Given the lack of clear desirable effects..
Please see response to comment 14. The corresponding revisions have been made
to Appendix S3: “The panel judged anticipated desirable and undesirable effects to
This is an overstatement of negative results on effectiveness
be trivial and small, respectively, although the evidence is very uncertain. Given the
(and possible overestimate of undesirable effects) given
lack of clear desirable effects and possible risk of adverse events, the balance of
evidence was judged to be very low certainty which by the
benefits and harms was judged to probably favour not receiving medical cannabis.”
GRADE definitions they include: “We have very little confidence
in the effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may
be desirable effects, we just don’t know based on evidence
evaluated.
29 P54. CoI was “N/A”— panel members have published extensively Clinical studies included in the evidence base for botulinum toxin were specific to
on botox, and I believe funded for some studies.
individuals with cerebral palsy and dystonia, none of which were authored by any of
the panel members.

30

P62. Jean-Pierre Lin has received educational support and
consultancy fees from Medtronic Ltd.
We cannot allow anyone with financial CoI contribute to
recommendation formulation.

31

P 70. Jean-Pierre Lin has received educational support and
consultancy fees from Medtronic Ltd.

One issue related to the COI forms completed by the Care Pathway members is a
request for clarification of how ‘relevant organizations’ are defined specifically as it
relates to clinical research activity broader than a focus on dystonia (e.g., ITB or BTA
and spasticity). Our group membership answered focused on dystonia clinical
research activity.
COI management is described in Appendix S1: “Guideline panel members with COIs
relevant to a particular PICO question recused themselves from discussion and
formulation of recommendations surrounding that question. These instances are
noted in the "Conflicts of Interest" section of relevant EtD frameworks. The Care
Pathway chair and vice-chair were responsible for ensuring that panel members with
relevant conflicts refrained from taking a strong advocacy role during the discussion
of evidence and formulation of associated recommendations.”
We have added this important point to the EtD frameworks in Appendix S3 (see
Conflicts of Interest section of portion A. Question of each EtD framework).
Please see response to comment 30.
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Table 2. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 2: June 15, 2022)
#
Comment
Response
We cannot allow anyone with financial CoI contribute to
recommendation formulation.
32 p.71. A detailed overview of evidence pertaining to each outcome Thank you for this comment. We have added a note of caution regarding
of interest is provided in the Summary of Findings (SoF) table
interpretation of forest plots: “Forest plots (below) must be interpreted with
below and illustrated by the associated forest plots.
caution, given high risk of bias among included studies.”
Many of the forest plots report on a standardized mean difference, precluding an
Assuming most reading will not be looking at SR: Need to
indication of a single MCID directly on the plot.
include a warning about forest plots—must be interpreted with
extreme caution as included studies are high RoB, wide
confidence intervals that cross line of no effect etc
Forest plots should include model used for statistics and label
MCID lines clearly if included.
33 P77 Given evidence supporting desirable effects…
Please see response to comment 16. The corresponding revisions have been made
to Appendix S3: “Direct evidence10 led the panel to judge anticipated desirable and
This is an overstatement of positive results on effectiveness (and undesirable effects to both be small, although the evidence is very uncertain. The
possible underestimate of undesirable effects) given evidence
balance of benefits and harms was judged to probably favour the intervention, given
was judged to be very low certainty which by the GRADE
improvements in outcomes of importance to individuals with CP and dystonia and
definitions they include: “We have very little confidence in the
their families.”
effect estimate. The true effect is likely to be substantially
different from the estimate of effect.” In other words, there may
not be desirable effects, we just don’t know based on evidence
evaluated.
Table 3. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 3: June 20, 2022)
#
Comment
Response
General comments
1
Appendix S4 does not mention or contain the Committee’s
We have added Appendix S5, which includes all feedback received from the AACPDM
comments and Pathway team’s responses to date. This may just Care Pathway Committee’s internal review along with the panel’s responses.
be an oversight on your part; or perhaps you were planning on
doing it when totally finished with this current phase of
review. It will be super easy to correct –just need to insert the
files you have already created and have shared with us. Options
are to put both the External review and Committee review
comments/replies in Appendix S4 (A and B) or put Committee
comments/replies in Appendix S5: Internal Review (we favor
Option #2). Will also need to add internal review in main text
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Table 3. Feedback from AACPDM Care Pathways Committee & Guideline Panel Response (Revision 3: June 20, 2022)
#
Comment
Response
that describes methods (just talks about external review
currently)
2
We suggest the status dystonicus doc be included as a link. That We have included a link to the Status Dystonicus: A quick reference guide to
would be consistent with how all the other “tools” in Appendix
recognition and management to Appendix S7 (previously Appendix S6).
S6 are referenced, and that would make this doc more
retrievable/discoverable.
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Appendix S6: Care Pathway Summary
Dystonia is a movement disorder commonly seen in cerebral palsy (CP). Dystonia can have an impact on
motor function (including speech), pain, sleep, ease of caregiving, and wellbeing, and can be associated
with orthopedic deformities. Identifying dystonia as part of the neurologic presentation has important
implications for guiding management decisions.
This Care Pathway is intended for clinicians in settings where individuals with CP and dystonia are
managed, often led by advanced care providers within multidisciplinary teams. It focuses on
pharmacological and neurosurgical interventions intended for individuals of all ages with CP and
dystonia causing interference, whether it is as part of the dystonic (hypokinetic) sub-type of dyskinetic
CP or an additional feature of dominant spastic CP. Management options directed towards the
hyperkinetic (choreoathetotic) subtype (e.g., tetrabenazine) and recommendations specific to the
emergency management of status dystonicus are beyond the scope of this document. The following
definitions can be used to help guide the interpretation of recommendations:
Definitions
Dystonia
*

CP and dystonia

a movement disorder in which involuntary sustained or intermittent muscle contractions cause
twisting and repetitive movements, abnormal postures, or both10
individuals with CP and dystonia, which may be persistent, action-specific, or paroxysmal (sudden
onset and offset)3, 11, whether it is as part of the dystonic (hypokinetic) sub-type of dyskinetic CP or
an additional feature of dominant spastic CP (as defined by Surveillance of Cerebral Palsy in Europe
criteria)12
Dyskinetic CP - Dystonic (Hypokinetic) sub-type: individuals with CP characterized by
involuntary, uncontrolled, recurring, occasionally stereotyped movements, fluctuating
muscle tone, and predominant persistent primitive reflex patterns. The Dystonic
(Hypokinetic) sub-type is dominated by abnormal postures (sustained muscle
contractions) and associated with hypokinesia and hypertonia (fluctuating, but mainly
increased).

†Generalized
‡Focal
#

dystonia

or segmental dystonia

Dystonia causing interference

§

Severe dystonia

¶Dystonia

not responsive to oral
dystonia medications

Spastic CP: individuals with CP characterized by increased tone, pathological reflexes,
and resulting in an abnormal pattern of posture and/or movement
dystonia affecting all or most of the body (i.e., trunk and at least two other body parts)3
dystonia affecting a single limb or truncal part (focal) or a few adjacent body regions (segmental)11
dystonia interfering with the individual’s activities, causing some disruption of sleep, pain or
discomfort, difficulties sitting, or challenges associated with ease of caregiving
sustained dystonia that is severely restricting the individual’s activities, sleep, comfort, or ease of
caregiving. This spectrum, at its most severe, can include status dystonicus.
individuals whose symptoms have not adequately responded to two or more optimized oral
dystonia medications (i.e., little to no meaningful progress towards individualized goals) or who
develop intolerable side effects

Statement of Recommendations

Interpretation Aid

Plain Language Summary
Dystonia associated with CP is rarely managed in isolation, and optimal management is often achieved
with a multidisciplinary care team. While rehabilitation strategies were beyond the scope of this Care
Pathway, in practice, therapeutic approaches are used in conjunction with pharmacological and
neurosurgical interventions. Management should first focus on optimizing general health and addressing
the unique goals of the individual and family. Teams should engage the family in a shared decisionmaking process to select a management approach that considers potential benefits and harms and that
is aligned with their values and preferences.
Pharmacological and neurosurgical management should only be considered when dystonia is causing
interference. For oral medications, baclofen is suggested when generalized dystonia is causing
interference. Benzodiazepines should not be used routinely, but may be considered depending on
individual values and preferences. For individuals with severe dystonia, clonidine and gabapentin can be
considered, especially for pain, sleep disruption, and seating intolerance. The individual’s response to
medication should be monitored, and if there is no response after optimizing the dosage, the
medication should be weaned. Based on currently available evidence, the use of trihexyphenidyl,
levodopa, or medical cannabis is not suggested.
Botulinum neurotoxin type A (BoNT-A) is suggested for individuals with CP and focal or segmental
dystonia causing interference (i.e., dystonia is strongly present in a specific muscle or group or muscles).
In the presence of more severe generalized dystonia that is not responsive to oral dystonia medications,
more aggressive management, such as intrathecal baclofen (ITB) or deep brain stimulation (DBS), is
suggested. ITB involves placing a catheter into the fluid around the spinal cord to deliver the baclofen
medication. DBS involves placing bilateral electrodes into a deep part of the brain (the globus pallidus
internus (GPI) or less commonly the subthalamic nucleus (SN)) and stimulating this area. Both DBS and
ITB involve care by a specialized health care team. Considerations of whether to choose ITB or DBS can
be based on clinical, neurophysiological, and imaging selection criteria.
One of the important features of dystonia is that the severity can fluctuate. This means that the amount
of management required can vary and individuals with CP and dystonia should be re-evaluated on a
regular basis by the health care team. Standardized outcome measures should be used to monitor the
impact of dystonia on activities, pain/comfort (including sleep), caregiving, and quality of life, and
whether changes in management are required.

Appendix S7: Assessment & Monitoring Tools
To access a version of Appendix S7 (below) with active hyperlinks, please navigate here.

Care Pathway: Dystonia & Cerebral Palsy
Assessment & Monitoring Tools
The following tools can be considered for:
§ Classification and assessment of dystonia and cerebral palsy
§ Monitoring response to dystonia interventions
§ Recognizing and monitoring status dystonicus
Click the text next to the

symbol for active links to information about each tool.

Tools for Classification & Assessment
SCPE Reference & Training Manual

Hypertonia Assessment Tool (HAT)

Dyskinesia Toolkit

Sleep-Wake Chart

Tools for Monitoring
Dystonia

Individualized Goals

Barry Albright Dystonia Scale

Canadian Occupational Performance Measure

Burke-Fahn-Marsden Dystonia Rating Scale

Goal Attainment Scale

Dyskinesia Impairment Scale

Performance Quality Rating Scale – Individualized

Motor Function

Pain/Comfort

Gross Motor Function Classification System

Numeric Rating Scale

Gross Motor Function Measure

PROMIS – Pain Interference Scale

Manual Ability Classification System

Faces Pain Scale – Revised

Ease of Caregiving
Caregiver Priorities and Child Health Index of
Life with Disabilities

Quality of Life
Caregiver Priorities and Child Health Index of
Life with Disabilities
KIDSCREEN-52

Status DystonicusRecognition & Management
Status Dystonicus: A quick reference guide to recognition & management

