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Key Messages

* No evidence was identified regarding the clinical effectiveness of robotic-assisted gait
training (RAGT) versus no therapy for children with cerebral palsy.

* Eight randomized controlled trials and 1 non-randomized study were identified regarding
the clinical effectiveness of RAGT training versus alternative therapies for children with
cerebral palsy.

* No evidence was identified regarding the cost-effectiveness of RAGT versus no therapy for
children with cerebral palsy.

* No evidence was identified regarding the cost-effectiveness of RAGT versus alternative
therapies for children with cerebral palsy.

Research Questions

1. What is the clinical effectiveness of robotic-assisted gait training (RAGT) versus no
therapy for children with cerebral palsy?

2. What is the clinical effectiveness of RAGT versus alternative therapies for children with
cerebral palsy?

3. What is the cost-effectiveness of RAGT versus no therapy for children with cerebral palsy?

4. What is the cost-effectiveness of RAGT versus alternative therapies for children with
cerebral palsy?

Methods

Literature Search Methods

A limited literature search was conducted by an information specialist on key resources
including Medline through Ovid, Scopus, the Cochrane Database of Systematic Reviews, the
International HTA Database, and the websites of Canadian and major international health
technology agencies, as well as a focused internet search. The search strategy comprised
both controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject
Headings), and keywords. The main search concepts were robotic assisted gait training and
cerebral palsy. No filters were applied to limit the retrieval by study type. Where possible,
retrieval was limited to the human population. The search was completed on June 13, 2022,
and limited to English-language documents published since January 1, 2015. Internet links
were provided, where available.

Selection Criteria and Summary Methods

One reviewer screened literature search results (titles and abstracts) and selected
publications according to the inclusion criteria presented in Table 1. Full texts of study
publications were not reviewed. The overall summary of findings was based on information
available in the abstracts of selected publications.
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Table 1: Selection Criteria

Criteria Description

Population Children with cerebral palsy (< 18 years old)
Intervention Robotic-assisted gait training
Comparator Q1 and Q3: No treatment

Q2 and Q4: Alternative therapies (e.g., physiotherapy, manual gait training, water-based therapy)

Outcomes Q1: Clinical effectiveness (e.g., gross motor function, gait parameters, walking endurance, independence)
Q2: Cost-effectiveness (e.g., incremental cost per health benefit, quality-adjusted life-years gained)

Study designs | Health technology assessments, systematic reviews, randomized controlled trials, non-randomized studies,
economic evaluations

Results

Eight randomized controlled trials (RCTs)™® and 1 non-randomized study® were identified
regarding the clinical effectiveness of RAGT versus alternative therapies for children with
cerebral palsy. No relevant health technology assessments, systematic reviews, or economic
evaluations were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided
in Appendix 1.

Overall Summary of Findings

Eight RCTs™® and 1 non-randomized study® were identified regarding the clinical effectiveness
of RAGT versus alternative therapies for children with cerebral palsy. A detailed summary of
these studies can be found in Table 2.

Two RCTs"? compared RAGT to usual or standard care: 1 RCT' found no change on Gross
Motor Function Measure (GMFM) or timed walking tests after either treatment, while

the other? found RAGT was associated with improved locomotor function and functional
capabilities compared to standard care. The latter study also noted that functional
improvements were mainly seen in children classified as level Il to lll on the Gross Motor
Function Classification System (GMFCS) scale, compared to those classified as level IV.?

Three RCTs*® compared RAGT to different types of treadmill-related training programs.

One RCT* compared robotic-assisted treadmill exercise to partial body weight—supported
treadmill exercise or anti-gravity treadmill exercise, and reported they did not differ
significantly on speed, gait analysis, or GMFM scores. One RCT® compared RAGT to treadmill
only, and reported that the RAGT group had significant improvements post-intervention but
the treadmill-only group did not. Another RCT® compared RAGT to robotic treadmill training
with controlled resistance for children classified as levels | to IV on the GMFCS scale; they
found that outcomes did not change significantly after RAGT, but did improve significantly
following robotic treadmill training with controlled resistance.

CADTH Reference List Robotic-Assisted Gait Training for Children With Cerebral Palsy 4



CADTH

Two RCTs”® and 1 non-randomized study® compared RAGT to physiotherapy; all reported
significant improvements in the RAGT group on locomotor parameters,” kinetic data,”
kinematic data,® and GMFM scores®® when comparing pre- and post-intervention. The
non-randomized study® reported that no differences were observed between RAGT or
task-oriented physiotherapy. The 2 RCTs”® did not report between-group comparisons in
the abstract.

One RCT® compared RAGT to non-assisted gait training for children classified as levels | to |l
on the GMFCS scale, and reported that RAGT was associated with improved hip angle and

limb symmetry, but not gait speed.

No evidence was identified specific to children under the age of 6 with cerebral palsy
classified as level V on the GMFCS scale; therefore, no summary can be provided for

this specific subgroup. In addition, no relevant literature was found regarding the clinical
effectiveness of RAGT compared to no treatment, or the cost-effectiveness of RAGT
compared to no treatment or alternative treatments for children with cerebral palsy; therefore,
no summary can be provided.

Table 2: Summary of Included Clinical Effectiveness Studies

Intervention and

Authors’ conclusions

Study citation

Study design, population

comparator(s)

Relevant outcome(s)

Randomized controlled trials

Ammann-Reiffer
et al. (2020)"

Study design:
Randomized crossover
trial

Population: Children
with spastic CP (mean
age =11.3)

N=16

Intervention: RAGT (3
sessions per week for 5
weeks)

Comparator: Usual care
(for 5 weeks)

Primary outcome:
* GMFM Dimension E
Secondary outcomes:
* GMFM Dimension D
* Timed walking tests
before and after each
treatment sequence

and after a 5-week
follow-up

No outcomes changed
significantly after RAGT or
usual care, and there were
no period, follow-up, or
carry-over effects observed.

Jin et al. (2020)?

Study design: Single-
centre, single-blinded
randomized crossover
trial

Population: Children
with CP (GMFCS Il to IV,
agerange =6.75+2.15
years)

N =20

Intervention: RAGT
(Walkbot-K system, 3
sessions per week for 6
weeks)

Comparator: Standard
care (2 to 4 sessions for
6 weeks)

®* GMFM score
* WeeFIM
* COPM score

RAGT led to benefits in
locomotor function and
functional capability for
daily activities. Factors
associated with functional
improvements were mainly
observed in children
classified as levels Il to

Il (GMFCS), compared to
those at level IV.
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Study citation

Kawasaki et al.

Study design, population

Study design: RCT

comparator(s)
Intervention: RAGT

Relevant outcome(s)

* Maximum hip angle

Authors’ conclusions

Limb symmetry improved

(2020)° Population: Children Comparator: Non- ® Limb symmetry signjﬁcantly after RAGT but
with spastic CP (GMFCS | assisted gait training * Gait speed not in the comparator group.
I'to IIl) RAGT was also associated
with improved maximum hip
N=10 flexion and extension angle.
There was no change in gait
speed.
Aras et al. Study design: RCT Intervention: RATE ® Three-dimensional The ATE and RATE groups
(2019)* Population: Children Comparator: PBWSTE, gait analysis had significantly improved
with spastic CP (mean | ATE * Open-circle indirect oxygen consumption, but
age = 9.3 +2.3; age calorimeter not the PBWSTE group.
range = 6 to 14) *6MWT There was no statistically
N =29 * GMFM scale significant change

compared to baseline
on walking speed or gait
analysis after treatment,
or between groups on
GMFM-D, GMFM-E, and
6MWT.

Wu et al. (2017)°

Study design: RCT

Population: Children
with CP

N =23

Intervention: Robotic-
assisted treadmill training
(3 times per week for 6
weeks)

Comparator: Treadmill
training only (manual
assistance provided as
needed; 3 times per week
for 6 weeks)

* Walking speed

* Six-minute walking
distance

A greater increase in
6-minute walking distance
was seen after robotic
training compared to
treadmill-only training.

The robotic group saw
significant increases in
walking speed and 6-minute
walking distance. No
significant change was seen
after treadmill-only training.

Wu et al. (2017)°

Study design: RCT

Population: Children
with spastic CP (mean

age = 10.6; age range =

6to 14; GMFCS | to IV)
N=23

Intervention: Robotic
treadmill training with
controlled assistance (3x
per week for 6 weeks)

Comparator: Robotic
treadmill training with
controlled resistance

® Overground walking
speed

® Six-minute walk
distance

®* GMFM scores

Overground gait speed and
6-minute walk distance did
not change significantly
after robotic assistance
training; both outcomes
improved significantly after
resistance training, and was
still significantly greater 8
weeks after training.

Randomized controlled trials with between-group co

mparison not presented in

abstract

Wallard et al.
(2018)’

Study design: RCT

Population: Children
with CP

N =36

Intervention: RAGT
(Lokomat; 20 sessions)

Comparator:
Physiotherapy

® Locomotor
parameters

® Kinetic data

Significant differences
were seen for the treatment
group pre- and post-
intervention.
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Intervention and

Study citation Study design, population comparator(s) Relevant outcome(s) Authors’ conclusions
Wallard et al. Study design: RCT Intervention: RAGT (20 * Kinematic data Significant improvements
(2017)® Population: Children sessions with Lokomat) * GMFM-D and were observed between the
with bilateral spastic CP | Comparator: GMFM-E treatment group pre- and
N =30 Physiotherapy (daily) post-values for both
outcomes.

Non-randomized studies

Peri et al. (2017)° | Study design: NRS Intervention: RAGT (4 per | *®*GMFM-88 No differences across the 4
Population: Children week for 10 weeks) * GMEM-E protocols were highlighted.
with CP (age 4 to 17) Comparator: * GMFM-66 Mixed approaches (RAGT
N = 44 *RAGT + TOP (2 + 2 per + TOP) did not show

week for 10 weeks) significant changes, while
*RAGT +TOP (5+5 the RAGT- or TOP-only

protocols saw significant
improvements. RAGT seems
to have similar effects to
* TOP alone (4 per week TOP over 10 weeks.

for 10 weeks)

sessions per week for 4
weeks)

6MWT = 6-minute walk test; ATE = anti-gravity treadmill exercise; COPM = Canadian occupational performance measure; CP = cerebral palsy; GMFCS = Gross Motor
Function Classification System; GMFM = Gross Motor Function Measure; NRS = non-randomized study; PBWSTE = Partial body weight—supported treadmill exercise;

RAGT = robotic-assisted gait training; RATE = Robotic-assisted treadmill exercise; RCT = randomized controlled trial; TOP = task-oriented physiotherapy; WeeFIM = pediatric
Functional Independence Measure.
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