
Methods
•	 Both SLRs were conducted following best practice, as recommended by the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) and Cochrane Collaboration guidelines.11, 12 Both SLRs were also performed in accordance with 
pre‑specified protocols.

•	 Databases and grey literature sources (as shown in Figure 1 [clinical SLR] and Figure 2 [economic SLR]) were searched from inception 
to June 2022. Key conference proceedings from 2020 to 2022 and SLR and meta-analysis bibliographies were searched. 

•	 Search terms and eligibility criteria were selected to identify records reporting on: 
	– Clinical SLR: key clinical outcomes in interventional or observational studies of LOPD therapies
	– Economic SLR: economic evaluations, HRQoL, utilities, costs, and healthcare resource use.

•	 Titles and abstracts, and subsequently full texts, were assessed for inclusion in the SLRs by two independent reviewers. Included full 
texts were extracted into pre-specified data extraction tables with an independent reviewer verifying the extracted information.

•	 The risk of bias of included studies was assessed by one individual and verified by a second individual using the following tools:
	– RCTs: University of York Centre for Reviews and Dissemination quality assessment tool12 
	– Interventional non-RCT and observational studies: Risk Of Bias In Non-randomised Studies of Interventions (ROBINS-I)13 
	– Economic evaluations: Drummond checklist.14

Results
Clinical SLR results
•	 Of 2369 records identified in the clinical SLR searches, 27 unique studies were included15–42 (Figure 1). 
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Introduction and objectives
•	 Pompe disease is a rare, progressive neuromuscular disease. Irreversible muscle damage in adults with Pompe 

disease may cause muscle weakness, mobility impairment and respiratory insufficiency.1 
•	 The current standard of care for Pompe disease is enzyme replacement therapy (ERT) in addition to supportive care, 

such as mechanical ventilation.2

•	 Alglucosidase alfa (alg), avalglucosidase alfa (aval), and cipaglucosidase alfa plus miglustat (cipa+mig) are 
treatments for late-onset Pompe disease (LOPD) that have been approved for use in Europe (2006, 2022 and 2023, 
respectively)3–6 and the United States (US; 2010, 2021, and 2023, respectively).7–10

•	 Here, the objective was to identify published (i) clinical evidence for LOPD therapies (‘clinical systematic literature 
review [SLR]’) and (ii) economic evidence, including health-related quality of life (HRQoL) and cost and resource use, 
(‘economic SLR’) in adults with Pompe disease, from a global perspective.
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Conclusions
•	 These robust SLRs were designed to provide a comprehensive overview of the clinical and economic evidence for 

currently available therapies in adults with Pompe disease. 
•	 Characteristic of rare diseases, few studies were identified for inclusion in the SLRs. While there is a reasonable 

volume of evidence on the clinical efficacy and safety of LOPD therapies, most of the clinical data were derived from 
interventional non-randomised controlled trials (non-RCTs) and observational studies, which generally carry a higher 
risk of bias than RCTs. 

•	 Despite the rarity of Pompe disease, observational studies with up to 283 participants were identified.32

•	 The lack of standardisation of outcome measures for motor function, muscle function and HRQoL/utilities limit 
comparability of study results within the SLRs and with other conditions.

•	 There is a paucity of recent studies reporting on the costs, resource use, and cost-effectiveness of treatments for this 
population. This emphasises the need for more current health economic research in Pompe disease.
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•	 3/27 studies were RCTs,21, 31, 42 4/27 were interventional non-RCTs15, 38–41 and 20/27 were observational studies.16–20, 22–30, 32–37

•	 The studies, some of which reported on ≥1 treatment, reported on alg (20/27 studies),18–23, 26–36, 40–42 an unspecified recombinant 
human acid α-glucosidase (5/27 studies),16, 17, 24, 25, 37 aval (2/27 studies)31, 38, 39 and cipa+mig (2/27 studies).15, 21

•	 The studies ranged in sample size from 5 to 283 participants (median: 40 participants).
•	 23/27 studies reported on lung function,15–26, 28, 30, 31, 34–42 23/27 studies on motor function15–19, 21–29, 31, 34–42 and 13/27 on muscle 

function.16, 18, 21–24, 26, 30, 31, 35, 40–42

•	 Forced vital capacity was a consistently utilised measure for lung function, facilitating comparability between studies. Conversely, 
motor and muscle function were assessed across a range of measures, limiting comparability across studies. Most consistently used 
were the 6-minute walk test; the Gait, Stair, Gowers’ manoeuvre, Chair test; and hand-held dynamometry test.

•	 RCTs generally had low risk of bias. Among interventional non-RCTs and observational studies, 9/24 had moderate risk of bias, 
and 15/24 had serious risk of bias, with bias due to confounding often being serious and bias in outcome selection and reporting 
generally being low.

Economic SLR results including HRQoL, cost and resource use
•	 Of 1280 records identified in the economic SLR searches, 22 unique studies were identified.33, 35, 36, 43–61 Of these 22 studies, all reported 

HRQoL or utility outcomes, 2 reported on costs and/or resource use48, 61 and 1 reported on an economic evaluation55 (Figure 2). 

•	 A variety of HRQoL methods, general measures and disease-specific measures were used to measure HRQoL across included studies: 
36-Item Short Form Survey, Short Form 6 Dimension, R-PAct scale, Patient-Reported Outcome Measurement Information System, 
EQ-5D, EQ-VAS, Nottingham Health Profile and time trade-off.43–61 Only eight of the included studies used EQ-5D,50, 52–57, 61 a generally 
well-accepted and commonly used HRQoL measure across disease areas.

•	 The only identified cost and resource use data were published over a decade ago, in 2004 and 2012, and utilised questionnaires and 
retrospective health service use data, respectively.48, 61

•	 The single identified cost-utility study (Kanters et al, 2017) employed a patient-level simulation model to evaluate the cost-
effectiveness of alg compared with supportive care from a Dutch healthcare system and societal perspective over a lifetime 
horizon.55 Risk of bias assessment found inadequate reporting of comparator definitions, disaggregated resource use, and cost 
quantities and price adjustments.

Figure 1. PRISMA diagram for the clinical SLR
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*Interventions of interest were cipa+mig, alg and aval. Interventions not of interest included other ERT interventions and non-ERT interventions such as 
respiratory muscle training; †Studies in which patients were treated with alg but the effects of this intervention were not evaluated as a key aim of the 
study were excluded; ‡Retrospective studies and case reports/series were excluded post hoc to ensure only the most robust literature were included 
in the SLR; §The NEO1/NEO-EXT study was associated with two primary references.38, 39 CDSR, Cochrane Database of Systematic Reviews; CENTRAL, 
Cochrane Central Register of Controlled Trials; DARE, Database of Abstracts of Reviews of Effects.

Figure 2. PRISMA diagram for the economic SLR
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*Several records were relevant to multiple streams and therefore the total number of records is not equal to the sum of records included in each 
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