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I ntroduction

Congenital heart disease (ConHD) represents 1%oblagbirths (95% confidence interval

[CI] 0.86% to 1.02%) and due to improved medicatecbong-term survival rates have

substantially improved, leading to growing ConHDpplations across the lifespan (1,2).
People with ConHD can have reduced cardiorespyditiress (CRF), health-related quality

of life (HRQoL), and physical activity (PA) levelhen compared to healthy populations. This
is important because CRF has been significantiyaated with future mortality and morbidity

in healthy and ConHD populations (3,4).

Objective: There is currently no high-level evidence evahmtthe effect of exercise in
ConHD patients. To inform current practice and @gliwe therefore sought to undertake a
systematic review and meta-analysis of randomisedralled trials (RCTs) to assess the
effectiveness and safety of all types of physicaivay interventions in people with ConHD

(5)
Methods
Searches

A search was performed through to September 201%he following databases; Cochrane
Central Register of Controlled Trials, MEDLINE, Eage and CINAHL, AMED, BIOSIS,
Web of Science, LILACS and DARE.

Study selection

We included any type of RCT that compared a physicivity intervention to a usual care (no
physical activity) comparator. We included all tgp# interventions, all settings (hospital and
home) and both paediatric (5-18 years old) andtgaaB years) populations. Our outcomes
of interest were maximal and submaximal CRF, HRQ®BA, muscular strength, hospital
admissions during follow-up, time off work/educatj@nd any adverse events, although these
did not limit study inclusion.

Data extraction and risk of bias assessment

Data extraction and risk of bias (RoB) assessmeare warried out independently by two
authors. We used piloted data extraction templatesassessed study risk of bias using the
revised Cochrane RoB 2 tool. Any disagreements weselved by consensus and decisions
were independently checked by a third author.

Data analysis

Where possible, study outcomes were pooled usinga-amalysis. Grading of
Recommendations Assessment, Development, and Eealuweas used to assess the quality
of the evidence.

Results

Study selection

15 RCTs across 39 publications with a total of padicipants (50 % female) were included,
5 (n=500) of which were paediatric RCTs.

Characteristics of included studies

Three types of intervention were identified: PA mpadion (n=3, 435 participants), exercise
training (n=11, 435 participants) and inspiratorystie training (IMT) (n=1, 38 participants).



Based on neonatal diagnoses; 11 RCTs (n=559) csetpgevere ConHD, 3 RCTs (n=254)
pooled mild, moderate, and severe ConHD and 1 {nal11) included mild disease only.
Outcomes were measured after the cessation ofitdweéntion, and only one study measured
long-term outcome at 36 months.

Risk of bias

Risk of bias judgements were made in relation ve fhutcomes: maximal and submaximal
CRF; HRQoL; PA; and muscular strength. Studies @atdomes were judged predominately
to be of ‘some concerns’ except for the outcome HRQvhich was judged to be of a ‘high’
risk of bias. No study or outcome was judged toehalow risk of bias. This was due to a lack
of information regarding the blinding of the outoemssessors and the lack of information in
pre-registered protocols describing proposed $italsnethods.

Impact of physical activity interventions on outcssn

Maximal CRF

Maximal CRF was measured by peaki/and when pooled across studies (14 RCTs, 732
participants) showed a mean increase of 1.8%git:min™ (95% CI -0.22 to 3.99, random
effects) compared to control. A subgroup analyBrs0(07) showed that the exercise training
subgroup increased their mean peaR;\by 2.74 mlkgmin™ (95% CI 0.36 to 5.12),
compared to -1.71 mkg tmin (95% CI -4.64 to 1.22) and 0.7 rkig *min™ (95% CI -4.83

to 6.23) for PA promotion and IMT respectively. \féeind no influence of the type of ConHD
diagnoses; single ventricle vs. tetralogy of Fallet mixed or other ConHD populations
(P=1.00). Univariate meta-regression identified tha duration (P=0.03) and the risk of bias
(P<0.01) explained the effect of the interventioa. Shorter interventions or a high risk of bias
RCTs were more effective). There was no evidenceubfication bias (Egger test, p=0.26)
and we judged the certainty of the evidence usiRABE as ‘moderate’ due to imprecision in
the estimate as the confidence interval spans Ondades both appreciable harm and
appreciable benefit.

HRQoL

HRQoL was measured by seven different types ofrsplbrted questionnaires in 8 RCTSs.
Pooled analysis (3 studies, 163 patients) showatkan improvement in HRQoL of 0.76

standard deviation units (95% CI -0.13 to 1.65dmn effects), compared to control. This was
judged using GRADE as very low certainty evidenbecause of the high risk of bias,

inconsistency and imprecision. We also produceste-gounting table that summarised all the
data from the 8 RCTs, this method reported onliutlysthat identified a change in HRQoL.

PA

PA measured by accelerometry was reported in 4 RGZ8 patients), there was a small
increase in pooled mean time spent in moderategytwaus physical activity (MVPA) of 0.38

standard deviations (95% CI -0.15 to 0.92, randdfaces) compared to control. This
corresponds to an MVPA increase of approximatelynirtutes per day (95% CI -2.5 to 22.2).
The certainty of the evidence was judged as lomgui$sRADE, due to inconstancy (i.e.
unexplained heterogeneity) and imprecision (<4G@epts included in the analysis).

Adverse Events

Adverse event (AE) data were reported by 11 RCT4 (ftients), 6 of which reported 0 AEs.
The remaining 5 RCTs reported a total of 11 AES(63%) were non cardiac (minor
musculoskeletal, minor head injury etc.) and 4 (3Wre cardiac (1 suspected arrhythmia, 1



self-limiting supraventricular arrhythmia, 1 episoof ventricular premature complexes, and 1
episode of non-sustained atrial tachycardia) Al&s ¢buld be related to exercise. There were
no reported serious adverse events or fatalitieth&rmore, there were no adverse structural
or functional myocardial adaptations in 8 stud@&/7(patients), that used a combination of B-
type natriuretic peptide, cardiac magnetic resoaamaging and/or echocardiography pre- and
post-intervention. The certainty of the evidence yualged as moderate using GRADE, due to
inconsistency, as more than 25% of studies didejuirt data on AEs.

For further information on our secondary outconeaggstionnaire-based PA, submaximal
fitness, hospital admissions, time off work/edumatiand muscular strength see the full review

(5).
Discussion

We present the first Cochrane systematic reviewnaath-analysis to assess the effectiveness
and safety of physical activity interventions inopke with ConHD, and the first Cochrane
review to utilise the revised RoB 2 tool. We inahdda total of 15 RCTs (924 patients) within
our review that compared three types of interveni®A promotion, exercise training, or IMT)

to usual care. Based on very low to moderate cgytavidence across all outcomes, we found
that PA interventions did not produce any seriodgesse events and may have a small
beneficial effect on CRF and MVPA but little or afiect on HRQoL.

Peak \O2 has been associated with future prognosis in Co@hBnd we report a MD increase
of 1.89 mLkgtmin in peak \O.. Interestingly the interventions were equally efifee
regardless of the type of ConHD included. Resesreb27 healthy adults reported for every
one unit increase in a metabolic equivalent tasMET = 3.5 mLkg*min™), it reduced the
chance of cardiovascular events by 15%; furthermibie population with the highest CRF
guartile was 48% less likely to experience an ewemhpared to the least fit quartile (3).
However, due to the lack of long-term follow-uprinés no data on what prognostic implication
our reported increase of 1.89 rkg~>min has on future morbidity and mortality in a ConHD
population.

Meta-analysis and GRADE revealed very low certaietydence for HRQoL. On further
analysis, utilising a modified vote-counting tabdesummarise all the available evidence for
HRQoL, only one RCT out of eight reported a sultsdhnncrease in HRQoL. To our
knowledge this is the first systematic review t@agjitatively assess PA using accelerometery
after a PA intervention in patients with ConHD. Wlbw certainty evidence it appears PA
interventions can have a small beneficial effecteasing MVPA by approximately 10 minutes
per day, which could contribute to more people egdhig global PA guidelines.

Conclusions

The results of this systematic review and metayasmabshow some likely beneficial effects of
PA interventions in some outcomes such as CRF andi#h no serious adverse events related
to the exercise reported. The certainty of thislentce ranges from very low to moderate.
Currently, there is insufficient evidence to deterarihe effectiveness of these interventions in
both the short and long-term on patient health.r@he an urgent need for further detailed
methodologies and appropriately powered high-qu&iCTs with longer duration of patient
follow-up.
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Cochrane review: Physical activity
interventions for people with

congenital heart disease.

919 124
Duplicates removed Records were retrieved

Records identified Records screened RCTs included
3806 2887 15

Cardiorespiratory fitness

MD
+1.89

RCTs =14
Patients = 732
Certainty = Moderate

« Physical activity may increase peak oxygen
consumption (mL/kg/min) slightly.
Lack of long term follow-up; uncertain the
prognostic importance this has.

Health-related quality of
life (HRQolL)

SMD The evidence is very uncertain about the
+0.76 effect physical activity has on HRQoL.
RCTs =3 Vote counting revealed only 1 out of 8

Patients = 163 studies found a postive effect.

Certainty = V Low

Physical activity

SM D + Re-expressing SMD reveals an increase of 10
+0.38 minutes of moderate to vigorous physical
RCTs = 4 activity per day.

Patients = 328
Certainty = Low

Adverse events

1
(2%)
RCTs =11

Patients = 501
Certainty = Moderate

11 adverse events, of which 4 were cardiac.
. No serious adverse events were reported.
« No evidence of adverse cardiac adaptions.
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Conclusion and implications

. There are likely beneficial effects of physical activity
interventions.
Certainty of the evidence ranges from very low to
moderate.
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