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ABSTRACT

Aims
To systematically evaluate randomised clinical trials of cardiac catheter ablation and to assess the
prevalence, characteristics and reporting standards of clinically relevant patient reported outcome

measures (PROMs).

Methods and Results

Electronic database searches of Medline, Embase, CENTRAL and the WHO Trial Registry were
conducted in March 2019. The study protocol was registered on PROSPERO (CRD42019133086). Of
7,125 records identified, 237 RCTs were included for analysis, representing 35,427 patients with a mean
age of 59 years. Only 43 RCTs (18%) reported PROMSs of which 27 included a generic PROM that
measured health-related quality of life (HRQL) necessary to conduct comparative effectiveness research.
There was notable under-representation of certain patient groups - only 31% were women and only 8%
were of non-Caucasian ethnicity, in trials which reported such data. The reporting standard of PROMs

was highly variable with 8-62% adherence against CONSORT PRO specific items.

Conclusion

PROMs play a crucial role in determining the clinical and cost effectiveness of treatments which
primarily offer symptomatic improvement, such as cardiac catheter ablation (CCA). Their underuse
significantly limits evaluation of the comparative effectiveness of treatments. Using CCA as an exemplar,
there are additional issues of infrequent assessment, poor reporting and under-representation of many
population groups. Greater use of PROMs, and specifically validated HRQL questionnaires, is paramount
in giving patients a voice in studies, generating more meaningful comparisons between treatments and

driving better patient-centred clinical and policy-level decision making.
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INTRODUCTION

Randomised clinical trials (RCTSs) in cardiology have failed to adequately include patient-reported
outcome measures (PROMS). A previous systematic review highlighted that only 16% of RCTs had
PROMs.! Embedding PROM s in clinical studies is paramount to ensuring research aligns with patient-
centred values and in 2014 the European Society of Cardiology proposed their mandatory integration into

future RCTs.?

Cardiology uses a large and growing number of medical devices and interventions, including cardiac
catheter ablation (CCA) as an established means to treat symptomatic arrhythmias.® An increasing
number of patients are selected to undergo CCA. In the US, more than half a million ablations were
conducted between 2000-2013 and the annual number continues to increase.* In Europe, countries such as
the UK and Germany perform a combined total of approximately 30,000 ablations per year for atrial

fibrillation (AF).>®

For most arrhythmias treated by CCA, no convincing mortality benefit exists over medical therapy.”®
Therefore the clinical benefit for CCA lies in improvements in quality rather than quantity of life. In this
context, validated health-related quality of life (HRQL) questionnaires, such as EuroQol-5D (EQ-5D) or
Short form 36 (SF36), are a specific form of PROMs which are vital in assessing these improvements in a

manner that is generalisable across treatments. *°

PROMs Importance to system-level decision making

Organisations such as the UK’s National Institute for Health and Care Excellence (NICE) routinely use
EQ-5D and SF-36 to assess HRQL, employing them in comparative effectiveness research and cost-
effectiveness analyses (CEAS). Accurate cost, clinical outcome, and HRQL data are all required as inputs
for economic models used in CEAs. These are used to generate a cost per quality adjusted life year

(QALY) associated with the treatment in question. Different treatments can subsequently be ranked
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depending on the relative cost of gaining one QALY, thus informing health policy decisions. Although
structures and parameters of economic models can be varied in a number of ways, in a previous
sensitivity analysis of a model of CCA with no mortality benefit, HRQL were the dominant factor in the

calculation of QALYs and cost-effectiveness.?

This review therefore sought to answer the following questions: How many RCTs of CCA include an
assessment of PROMs, how frequently was this performed and which tools were used? What is the
demography of patients included in RCTs of CCA and which patients report PROMs? What are the

reporting standard of studies that include PROMSs?

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq



METHODS

The study protocol was registered on the PROSPERO online database (CRD42019133086) prior to
search execution. The manuscript has been prepared according to the guidelines issued by the PRISMA

group.t® A checklist is available in the supplemental materials along with a list of protocol deviations.

Identification and Eligibility

We performed a comprehensive search using MeSH and free-text terms for various forms of the
keywords ‘catheter ablation’ and ‘cardiac ablation’. Medline, Embase, CENTRAL and WHO ICTRP
(World Health Organization International Clinical Trials Registry Platform) databases were searched on 6

March 2019. The detailed search strategy is listed in the supplementary materials.

Studies were considered eligible if they satisfied the following criteria: English language RCTs assessing
CCA of the heart in adult humans; for any of the following conditions: atrial fibrillation, atrial flutter,
other SVTs (including atrioventricular node re-entrant tachycardia (AVNRT, accessory pathway and
atrial tachycardias (AT)); ventricular ectopy and ventricular tachycardia; with at least 3 months of follow
up. The following exclusion criteria were applied: studies where the primary aim was to compare the
effect of adjunctive equipment or medication changes e.g. interrupted versus continuous anti-
coagulation, use of amiodarone; oesophageal monitoring or where a further intervention was performed

e.g. pacemaker implant or concomitant cardiac surgery.

Study selection and Data extraction

After removal of duplicates and clearly irrelevant records, two independent reviewers (YC, MN) screened
the titles and abstracts of the search results. The full texts of the remaining results were individually
assessed by both reviewers for inclusion with arbitration by a third author if necessary (PDL). A second
stage of study selection used a “sense-check” of references of RCTS in existing systematic reviews of

CCA to optimise the sensitivity of study identification. This is detailed in the supplemental materials.
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Data was extracted from study reports independently and in duplicate by two reviewers (YC, MN) for
each eligible study and included general characteristics of the RCTs, patient characteristics and reporting

standards of PROMs where applicable.

PROMs Relevance

An algorithm originally developed and used by Rahimi et al' was adapted for the specific context of
CCA, to assess the relevance of PROMSs to each study. Studies were initially categorised as either
pragmatic or exploratory — the definitions of each were in keeping with previous established
methodology, described in greater detail in the supplementary material. This categorisation was the first
stage in determining whether PROMs would be considered relevant to a study, with exploratory studies
being less likely to be relevant. For example, a study by Di Biase et al** was defined as pragmatic given
that it tested a hypothesis directly affecting decision-making and patient experience e.g. the choice
between CCA or medical therapy; whereas Bulava et al'® examined the effect of use of fluoroscopy which
had little impact on overall decision-making or patient experience and therefore was defined as an
exploratory study. Overall, we classified 177 RCTSs as studies where PROMSs were important, 56 RCTs

where PROMSs were of uncertain significance and only 4 where PROMs were likely irrelevant (Figure 2).

Reporting Standards

For RCTs that contained a patient reported outcome (PRO), the PRO-specific extension items from the
CONSORT PRO statement were used to assess the reporting standard.'® Two reviewers (YC, MN)
independently scored each study, having calibrated their scoring sensitivity based on previous published

work.!” No disagreements remained after discussion.

Risk of Bias and Data synthesis
We did not conduct a risk of bias analysis since previous systematic reviews have already performed this

in smaller subsets®-?! and our study aims were focused around the prevalence, characteristics and
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reporting standards of PROMs. We did not conduct any quantitative synthesis owing to the inherent

heterogeneity of different study designs, follow up periods and types of PROMSs used.

Patient and Public involvement

A focus day was held in March 2019 and attended by nine patients with AF. This helped to inform the
scope of the research questions contained within this systematic review. One of the patients agreed to be a
long term research partner for the first author and has contributed on a regular basis to this project,

including critical review of both the study protocol and final manuscript.
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RESULTS

Identified and Eligible studies

A total of 7,125 records were retrieved by the electronic search last updated on 6 March 2019 (3,864
study records and 3,261 trial registrations). Of 6,924 non-duplicate records, 6,348 irrelevant records were
excluded after abstract review (Figure 1). We reviewed 576 full texts and excluded a further 339 studies.

237 RCTs therefore remained for analysis.

Characteristics of included studies

In total, 35,427 patients with a mean age of 59 years were included for analysis. 230 studies reported
information on gender - 24,013/34,836 (69%) of patients were male. Only four studies® 22 reported data
on ethnicity, although this included the largest RCT in the dataset, the CABANA trial.® In these four
studies, 2,581/2,794 (92%) of patients were Caucasian. Reasonable assumptions could be made in certain
studies about ethnicity depending on the study location — for example studies conducted in countries such
as Japan or China. More detailed information including the type of arrhythmia and the intervention and
comparators studied are outlined in Table 1. Comprehensive information regarding the individual

characteristics of these studies are available in the supplementary materials.
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PROMS prevalence and characteristics

PROMs were reported by 43 RCTs in total, representing 9,135 patients with a mean age of 61 years.
42/43 studies reported data on gender and 6,208/9,065 (69%) were male. Only 2/43 RCTs with PROMs
reported ethnicity of which 2,228/2,414 (92%) were white. The average scheduled follow-up frequency
was 2-3 times in 12 months. The most intensive PROMSs schedules included follow up at baseline 3, 6, 9
and 12 months. Although the completion rate of PROMSs was unclear in 9 studies, of the remaining 34,
the average rate was 90%. Details on the type of PROMs and their follow up schedules are shown in
Table 2. The generic HRQL questionnaire SF-36 was the most popular validated PROM used. In total, 27
studies included a generic PROM which measured HRQL that could be used in comparative effectiveness
studies such as CEAs. More detailed information for each study is provided in the supplementary
material. 12 RCTs included condition-specific HRQL questionnaires, with the Atrial Fibrillation effect on
Quality of Life (AFEQT) being the most popular of those used. Although these can better capture
different dimensions of treatment effects, they do not allow for calculation of a utility weighted QALY. In
5 RCTs, the PROMs reported were only a simple visual analogue score of pain. One study had yet to
publish its quality of life data.® Therefore, 37 RCTs were assessed for their reporting standards of their

included PROM:s.

Reporting Standards of PROMs

The CONSORT PRO extension guidance document was used to assess reporting standards.*® Table 3
outlines the individual score items along with the number of RCTs that fulfilled each criterion. No single
study satisfied all the items and there was a wide range of adherence from 1-11 out of 14 individual
criteria. The highest adherence was to the extension item (E15) at 89%. This is a non-specific part of the
CONSORT PRO score, whereas the highest adherence to a specific CONSORT PRO part was item P1b

(62%). Individual RCT scores are provided in the supplementary material.
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Table 4 splits the studies into high (6-11), medium (3-5) and low ranges (1-2) of adherence to CONSORT
PRO standards. For RCTs that were in the top tertile, there was increased use of validated PROMs that

could be subsequently used in CEAs, as well as a longer follow-up time.

DISCUSSION

To our knowledge this is the first systematic review that captures the prevalence, characteristics and
reporting standards of PROMs in RCTs of cardiac catheter ablation. Only 43/237 RCTs (18%) reported
PROMs, and yet in at least 177 of those studies, PROMSs were assessed to be important. Overall, many
patients are under-represented in these trials. More than two thirds of patients were male and, where
ethnicity was recorded, more than nine out of ten were Caucasian. These proportions were similar in the
studies where PROMSs were reported, highlighting that the root of the problem related to study
recruitment rather than a systematic bias affecting differential collection or completion of PROMs. When
collected, the average follow up frequency of PROMSs was only between 2-3 times a year and the

reporting standard was modest to poor with a range of 1-12 out of 14 CONSORT PRO items satisfied.

There are several important implications to our findings. Firstly, the selective representation of certain
patient groups can significantly affect the generalisability of the current RCT evidence base. Given the
studied population is predominantly middle-aged, white and male, conclusions about the relative benefit
of CCA may not apply to patients who do not fit such a profile. For example, there is a body of literature
which supports differential outcomes in HRQL depending on age and gender.?>%® As the global burden of
AF is increasingly recognised as having gender parity?’, there is a risk that the patients recruited to RCTSs,
and the PROMs that are collected, are not reflective of the population being treated. This has significant

implications for counselling patients on the potential benefits to their HRQL when undergoing CCA.

Secondly, for most patient groups, given the absence of convincing evidence for mortality benefit of
CCA"®, PROM:s are a critical factor in the calculation of its cost-effectiveness. Importantly, the studies

in this review included a wide range of different ablation techniques. Any relative differences in HRQL
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between these interventions, and the associated impact on subsequent CEAS, would help to identify which

techniques provide the most benefit to patients and value for money to the healthcare system.

A challenge for PROM s specific to cardiac arrhythmias are in circumstances where a high frequency of
debilitating symptoms due to arrhythmia recurrence could potentially outnumber the frequency of
assessment of PROMs during follow up. Subsequent snapshot values when aggregated to inform a QALY
may miss short term penalties in HRQL owing to recall bias.?® Given that CEAs often model the effects
treatments over a patient’s lifetime?®, small differences in HRQL can magnify dramatically over time. A
systematic review of existing CEAs in AF additionally highlighted how selective quotation of the paucity
of HRQL data — particularly disease specific PROMs — can limit the generalisability and validity of

conclusions made.*

Better reporting of PROMs could resolve such issues and widespread collection could potentially allow
enough data for subgroup analysis to be made for the benefit of clinicians, policymakers and patients. For
example, many patients undergo CCA as a second procedure, particularly in AF.® The effect of second or
third CCA on HRQL and the relative impact compared to lifestyle modification or continuing medical

therapy represent important questions to answer in the future.

Moving forward, the timeliness of better PROMs collection also coincides with rapid adoption of
technological solutions — often instigated by patients themselves — which can reduce the barrier to
implementation in clinical studies. The use of wearable devices continues to grow®!, however, one risk
that needs to be considered is the potential worsening of representativeness through the digital exclusion
of certain patient subgroups. Of note, no study in our review included details about the socioeconomic
status of patients. Given the association between social deprivation and poorer health outcomes®, a
unified effort across professional boundaries is needed to ensure that all patients have access to treatments

as well as the means by which they can report how these treatments impact on their quality of life.

12
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Limitations

Our findings must be considered in the light of several limitations. Firstly, although our search strategy
was comprehensive, and covered multiple databases, studies may have been missed. We did not search
grey literature or non-English sources given the large number of included studies for review as this was

not anticipated to have a significant impact on our findings.

Secondly, the intentional exclusion of studies of catheter ablation which had additional pacemaker or
defibrillator implantation or concomitant surgery has missed studies with PROMs data.®*3* However,
such additional procedures would have diluted the effect of catheter ablation on patient HRQL, therefore

making it difficult to disentangle the effects on HRQL that is purely due to ablation.

Thirdly, we restricted our study sample to RCTs only. A previous systematic review of CCA of AF*®
highlighted that 138 of 174 studies (79%) were observational or used a non-randomised design, with
many examples of PROMs included in such studies.®® However, our review focused on RCTs given that
this is the gold standard study design which the research community uses to answer important clinical
questions. From a monetary perspective, RCTs are expensive and the direct and indirect costs of
conducting RCTs are well-reported.®” Ensuring that RCTs include reliable PROMs which matter to
patients is an important consideration in delivering value and reducing research waste where important

outcomes relevant to users of research are not being assessed.®

CONCLUSION
The current standard of PROM s collection and reporting in RCTs of cardiac catheter ablation is poor.
There is cause for optimism however, given that PROMs were included as the primary endpoint in a

prominent trial of AF ablation recently.®® Researchers and clinicians should leverage the increasing

popularity of wearable technologies to ensure that PROMSs are easier to integrate into future trial designs.

Although cardiac catheter ablation has been used as an exemplar to highlight the deficiencies of PROMs

in RCTs, their importance is applicable to all areas of cardiology and the wider medical community,

13
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particularly when examining treatments where the benefit conferred to patients is symptomatic
improvement. Greater use of validated PROMs will ensure that the calculation of the clinical and cost-
effectiveness of proposed treatments are more robust and generalisable. This will serve to help equip

patients, clinicians and policy makers alike with actionable data that will better inform decision making.

Author Contributions

YC and PDL conceived the study and wrote the study protocol. PW and MG contributed to critical
revision of the protocol. MN created the search strategy. YC and MN collected the data and wrote the
first draft of the manuscript. RR contributed to analysis and presentation of the PROMs reporting. MG,
RR and PW contributed to critical revision of the manuscript. All authors subsequently contributed to

further revision and approve the final version. PDL is the guarantor

Acknowledgments

01/10p/10eNSqe-8joIB-80UBAPE/000b[Ya/W0oo dno olwapeoe//:sdiy Woly pepeojumod

We thank the Arrhythmia Alliance and their patients who supported a focus day which helped inform and refi

our study ideas.

bjoooblys/cegg

Funding

g 16£508G/¢c0eed

There is no specific funding for this study. YC and MN were funded by National Institute for Health Research

Academic Clinical Fellowships during the course of this work.

No competing interests: All authors have completed the ICMJE uniform disclosure form
at www.icmje.org/coi_disclosure.pdf and declare: no support from any organisation for the submitted
work; no financial relationships with any organisations that might have an interest in the submitted work

in the previous three years; no other relationships or activities that could appear to have influenced the

0202 U24e\ £ U0 Jasn uopuo] absjj0) Ausianiun A

submitted work.

14


http://www.icmje.org/coi_disclosure.pdf

REFERENCES

1.

Rahimi K, Malhotra A, Banning AP, Jenkinson C. Outcome selection and role of patient reported

outcomes in contemporary cardiovascular trials: systematic review. BMJ 2010;341:¢5707.

Anker SD, Agewall S, Borggrefe M, Calvert M, Jaime Caro J, Cowie MR, Ford IF, Paty JA, Riley JP,
Swedberg K, Tavazzi L, Wiklund I, Kirchhof P. The importance of patient-reported outcomes: a call
for their comprehensive integration in cardiovascular clinical trials. Eur Heart J. 2014 Aug

7:35(30):2001-9.

Kapa S, Davis DR, Park DS, Steinberg BA, Viswanathan MN, Tzou W, Madhavan M, Ceresnak SR,
Wang PJ. Year in Review in Cardiac Electrophysiology Circ Arrhythm Electrophysiol. 2018

Jul;11(7):e006648

Hosseini SM, Rozen G, Saleh A, Vaid J, Biton Y, Moazzami K, Heist EK, Mansour MC, Kaadan Ml,
Vangel M, Ruskin JN. Catheter Ablation for Cardiac Arrhythmias: Utilization and In-Hospital

Complications, 2000 to 2013.JACC Clin Electrophysiol. 2017 Nov;3(11):1240-1248.

Steinbeck G, Sinner MF, Lutz M, Muller-Nurasyid M, Kaab S, Reinecke H. Incidence of
complications related to catheter ablation of atrial fibrillation and atrial flutter: a nationwide in-
hospital analysis of administrative data for Germany in 2014. Eur Heart J. 2018 Dec 1;39(45):4020-

4029.

National Cardiac Audit Programme (2019). National Audit of Cardiac Rhythm Management [online]
Accessed on 7 November 2019. Available at: https://www.nicor.org.uk/wp-

content/uploads/2019/07/CRM-Report-2016-2017.pdf

15

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/24904027
https://www.ncbi.nlm.nih.gov/pubmed/24904027
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30012874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=30012874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=30012874
https://www.ncbi.nlm.nih.gov/pubmed/30012874
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseini%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=29759619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rozen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29759619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29759619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Incidence+of+complications+related+to+catheter+ablation+of+atrial+fibrillation+and+atrial+flutter%3A+a+nationwide+in-hospital+analysis+of+administrative+data+for+Germany+in+2014

10.

11.

12.

13.

14.

Maskoun W, Saad M, Abualsuod A, Nairooz R, Miller JM. Outcome of catheter ablation for
ventricular tachycardia in patients with ischemic cardiomyopathy: A systematic review and meta-

analysis of randomized clinical trials. International Journal of Cardiology 267 (2018) 107-113

Marrouche NF, Brachmann J, Andresen D, Siebels J, Boersma L, Jordaens L, Merkely B, Pokushalov
E, Sanders P, Proff J, Schunkert H, Christ H, Vogt J, Bansch D. Catheter ablation for atrial fibrillation

with heart failure. N Engl J Med. 2018 Feb 1;378(5):417-427

Mark DB, Anstrom KJ, Sheng S, Piccini JP, Baloch KN, Monahan KH, Daniels MR, Bahnson TD,
Poole JE, Rosenberg Y, Lee KL, Packer DL. Effect of Catheter Ablation vs Medical Therapy on
Quality of Life Among Patients With Atrial Fibrillation: The CABANA Randomized Clinical Trial.

JAMA. 2019 Apr 2;321(13):1275-1285

Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol GroupAnn Med. 2001

Jul;33(5):337-43.

Devlin N, Shah K, Feng Y, Mulhern B, van Hout B. (2018) Valuing health-related quality of life: an

EQ-5D-5L value set for England. Health Economics 27(1): 7-22

Chen Y, Gomes M, Garcia J, Lambiase PD. Cost-effectiveness of ventricular tachycardia catheter

ablation: limitations in the current trial evidence base Heart 2019;105:A29

Mobher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and

meta-analyses: the PRISMA statement. BMJ 2009; 339: b2535.

Di Biase L, Mohanty P, Mohanty S, Santangeli P, Trivedi C, Lakkireddy D, Reddy M, Jais P,

Themistoclakis S, Dello Russo A, Casella M, Pelargonio G, Narducci ML, Schweikert R, Neuzil P,

16

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/29385358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabin%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11491192
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Charro%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11491192

15.

16.

17.

18.

19.

20.

Sanchez J, Horton R, Beheiry S, Hongo R, Hao S, Rossillo A, Forleo G, Tondo C, Burkhardt JD,
Haissaguerre M, Natale A. Ablation Versus Amiodarone for Treatment of Persistent Atrial
Fibrillation in Patients With Congestive Heart Failure and an Implanted Device Results From the

AATAC Multicenter Randomized Trial. Circulation. 2016;133:1637-1644

Bulava A, Hanis J, Eisenberger M. Catheter Ablation of Atrial Fibrillation Using Zero- Fluoroscopy

Technique: A Randomized Trial. Pacing Clin Electrophysiol. 2015 Jul;38(7):797-806.

Calvert M, Blazeby J, Altman DG, Revicki DA, Moher D, Brundage MD. CONSORT PRO Group.
Reporting of patient-reported outcomes in randomized trials: the CONSORT PRO extension. JAMA.

2013;309(8):814-822.

Bylicki O, Gan HK, Joly F, Maillet D, You B, Péron J. Poor patient-reported outcomes reporting
according to CONSORT guidelines in randomized clinical trials evaluating systemic cancer therapy.

Annals of Oncology 26: 231-237, 2015

Nyong J, Amit G, Adler AJ, Owolabi OO, Perel P, Prieto-Merino D, Lambiase P, Casas JP, Morillo
CA. Efficacy and safety of ablation for people with non-paroxysmal atrial fibrillation. Cochrane

Database Syst Rev. 2016 Nov 22;11:CD012088.

Siontis KC, Ioannidis JPA, Katritsis GD, Noseworthy PA, Packer DL, Hummel JD, Jais P,
Krittayaphong R, Mont L, Morillo CA, Nielsen JC, Oral H, Pappone C, Santinelli V, Weerasooriya R,
Wilber DJ, Gersh BJ, Josephson ME, Katritsis DG. Radiofrequency Ablation Versus Antiarrhythmic
Drug Therapy for Atrial Fibrillation: Meta-Analysis of Quality of Life, Morbidity, and Mortality.

JACC Clin Electrophysiol. 2016 Apr;2(2):170-180

Bricefio DF, Markman TM, Lupercio F Romero J, Liang JJ, Villablanca PA, Birati EY, Garcia FC, Di

Biase L, Natale A, Marchlinski FE, Santangeli P. Catheter ablation versus conventional treatment of

17

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulava%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25790320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25790320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eisenberger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25790320
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nyong%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27871122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amit%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27871122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adler%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=27871122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siontis%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=29766867
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ioannidis%20JPA%5BAuthor%5D&cauthor=true&cauthor_uid=29766867
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katritsis%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=29766867
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brice%C3%B1o%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=30066291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Markman%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=30066291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lupercio%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30066291

21.

22. Al-Khatib SM, Daubert JP, Anstrom KJ Daoud EG, Gonzalez M, Saba S, Jackson KP, Reece T, Gu J,

23.

24.

25.

atrial fibrillation in patients with heart failure with reduced ejection fraction: a systematic review and

meta-analysis of randomized controlled trials. J Interv Card Electrophysiol. 2018 Oct;53(1):19-29.

Clarnette JA, Brooks AG, Mahajan R Elliott AD, Twomey DJ, Pathak RK, Kumar S, Munawar DA,
Young GD, Kalman JM, Lau DH, Sanders P. Outcomes of persistent and long-standing persistent
atrial fibrillation ablation: a systematic review and meta-analysis. Europace. 2018 Nov

1:20(FI_3):f366-f376.

Pokorney SD, Granger CB, Hess PL, Mark DB, Stevenson WG. Catheter Ablation for VVentricular
Tachycardia in Patients with an Implantable Cardioverter Defibrillator (CALYPSO) Pilot Trial. J

Cardiovasc Electrophysiol. 2015 Feb;26(2):151-7.

Dukkipati SR, Cuoco F, Kutinsky I, Aryana A, Bahnson TD, Lakkireddy D, Woollett I, Issa ZF,
Natale A, Reddy VY. Pulmonary Vein Isolation Using the Visually Guided Laser Balloon: A
Prospective, Multicenter, and Randomized Comparison to Standard Radiofrequency Ablation. J Am

Coll Cardiol. 2015 Sep 22;66(12):1350-60.

Hummel J, Michaud G, Hoyt R, DeLurgio D, Rasekh A, Kusumoto F, Giudici M, Dan D, Tschopp D,
Calkins H, Boersma L. Phased RF ablation in persistent atrial fibrillation. Heart Rhythm. 2014

Feb;11(2):202-9.

Gleason KT, Himmelfarb CRD, Ford DE, Lehmann H, Samuel L, Jain S, Naccarelli G, Aggarwal V,
Nazarian S. Association of sex and atrial fibrillation therapies with patient-reported outcomes. Heart

2019 Nov;105(21):1642-1648

18

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/?term=Clarnette%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29267853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brooks%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=29267853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahajan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29267853
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Khatib%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=25332150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daubert%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=25332150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anstrom%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=25332150
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dukkipati%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=26383722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cuoco%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26383722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kutinsky%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26383722
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hummel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24239841
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michaud%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24239841
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoyt%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24239841
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gleason%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=31118198
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dennison%20Himmelfarb%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=31118198
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=31118198

26.

27.

28.

29.

30.

31.

32.

Berg J, Lindgren P, Nieuwlaat R, Bouin O, Crijns H. Factors determining utility measured with the

EQ-5D in patients with atrial fibrillation. Qual Life Res. 2010 Apr;19(3):381-90.

Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, Gillum RF, Kim YH,
McAnulty JH Jr, Zheng ZJ, Forouzanfar MH, Naghavi M, Mensah GA, Ezzati M, Murray CJ.
Worldwide Epidemiology of Atrial Fibrillation: A Global Burden of Disease 2010 Study. Circulation.

2014;129:837-847

McPhail S, Haines T. Response shift, recall bias and their effect on measuring change in health-

related quality of life amongst older hospital patients. Health Qual Life Outcomes. 2010 Jul 10;8:65

Sonnenberg FA, Beck R. Markov Models in Medical Decision Making: A Practical Guide. Med Decis

Making 1993;13:322-338

Neyt M, Van Brabandt H, Devos C. The cost-utility of catheter ablation of atrial fibrillation: a
systematic review and critical appraisal of economic evaluations. BMC Cardiovascular Disorders

2013, 13:78

Raja JM, Elsakr C, Roman S, Cave B, Pour-Ghaz I, Nanda A, Maturana M, Khouzam RN. Apple

Watch, Wearables, and Heart Rhythm: where do we stand? Ann Transl Med. 2019 Sep; 7(17): 417

Schultz WM, Kelli HM, Lisko JC, Varghese T, Shen J, Sandesara P, Quyyumi AA, Taylor HA,
Gulati M, Harold JG, Mieres JH, Ferdinand KC, Mensah GA, Sperling LS. Socioeconomic Status and
Cardiovascular Outcomes: Challenges and Interventions. Circulation. 2018 May 15;137(20):2166-

2178

19

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/?term=Berg%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20108048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lindgren%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20108048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nieuwlaat%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20108048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouin%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20108048
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crijns%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20108048
https://www.ncbi.nlm.nih.gov/pubmed/?term=McPhail%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20618978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haines%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20618978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raja%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=31660316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elsakr%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31660316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=31660316
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schultz%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=29760227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelli%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=29760227
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lisko%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=29760227

33.

34.

35.

36.

37.

38.

Khan MN, Jais P, Cummings J, Di Biase L, Sanders P, Martin DO, Kautzner J, Hao S, Themistoclakis
S, Fanelli R, Potenza D, Massaro R, Wazni O, Schweikert R, Saliba W, Wang P, Al-Ahmad A,

Beheiry S, Santarelli P, Starling RC, Dello Russo A, Pelargonio G, Brachmann J, Schibgilla \V, Bonso
A, Casella M, Raviele A, Haissaguerre M, Natale A. Pulmonary-vein isolation for atrial fibrillation in

patients with heart failure. N Engl J Med. 2008 Oct 23;359(17):1778-85

Brignole M, Pokushalov E, Pentimalli F, Palmisano P, Chieffo E, Occhetta E, Quartieri F, Calo L,
Ungar A, Mont L. A randomized controlled trial of atrioventricular junction ablation and cardiac
resynchronization therapy in patients with permanent atrial fibrillation and narrow QRS. Eur Heart J.

2018 Dec 1;39(45):3999-4008

Perino AC, Hoang DD, Holmes TH, Santangeli P, Heidenreich PA, Perez MV, Wang PJ, Turakhia
MP. Association Between Success Rate and Citation Count of Studies of Radiofrequency Catheter
Ablation for Atrial Fibrillation Possible Evidence of Citation Bias. Circulation: Cardiovascular

Quality and Outcomes. 2014;7:687—692

Fiala M, Wichterle D, Bulkova V, Sknouril L, Nevralova R, Toman O, Dorda M, Januska J, Spinar J.
A prospective evaluation of haemodynamics, functional status, and quality of life after radiofrequency

catheter ablation of long-standing persistent atrial fibrillation. Europace. 2014 Jan;16(1):15-25.

Hind D, Reeves BC, Bathers S, Bray C, Corkhill A, Hayward C, Harper L, Napp V, Norrie J, Speed
C, Tremain L, Keat N, Bradburn M. Comparative costs and activity from a sample of UK clinical

trials units. Trials. 2017 May 2;18(1):203

Macleod MR, Michie S, Roberts I, Dirnagl U, Chalmers I, loannidis JP, Al-Shahi Salman R, Chan
AW, Glasziou P. Biomedical research: increasing value, reducing waste. Lancet. 2014 Jan

11;383(9912):101-4.

20

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq


https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=18946063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ja%C3%AFs%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18946063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cummings%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18946063
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brignole%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30165479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pokushalov%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30165479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pentimalli%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30165479
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hind%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28464930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reeves%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=28464930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bathers%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28464930
https://www.ncbi.nlm.nih.gov/pubmed/?term=Macleod%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=24411643
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24411643
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24411643

39. Blomstrom-Lundqvist C, Gizurarson S, Schwieler J, Jensen SM, Bergfeldt L, Kenneback G, Rubulis
A, Malmborg H, Raatikainen P, Lonnerholm S, Hoglund N, Mdrtsell D. Effect of Catheter Ablation
vs Antiarrhythmic Medication on Quality of Life in Patients With Atrial Fibrillation: The CAPTAF

Randomized Clinical Trial. JAMA. 2019 Mar 19;321(11):1059-1068.

Table legends

Table 1. Summary characteristics of RCTs included for qualitative analysis. a) In one study, the
published supplement and study protocol referred to PROMs including EQ-5D but these remain

unpublished.

Table 2. Summary characteristics of the types of PROMs in RCTs that included them, separated by
condition studied.

Table 3. PROs-specific extensions are prefaced by the letter P; PROs-specific elaborations are prefaced
by the letter E. PROs, patient-reported outcomes. The scores are “all or nothing’ as per previous scoring
methodology.

Table 4. Breakdown of RCTs into tertiles of High, medium and low adherence to CONSORT PRO. a)

3/9 RCTs had unclear follow up schedules

Figure legends

Figure 1. PRISMA Flow of study records
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Figure 2. Flow diagram used to determine whether the presence of PROMs in the trial design was
important, uncertain or irrelevant, depending on pre-categorisation into either Pragmatic (A) or

Exploratory (B) trial design.
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APPENDIX 1 -SEARCH STRATEGY

Medline and Embase (OvidSP)

1) randomized controlled trial.pt
2) controlled clinical trial.pt

3) randomized.ab

4) placebo.ab

5) drug therapy.fs

6) randomly.ab

7) trial.ab

8) groups.ab

9) or/1-8

10) exp animals/ not humans.sh

11) 9 not 10

12) (heart or cardiac or cardio* or electrophysiology or node or atrioventricular or atria* or ventric* or

flutter or vt or af or accessory pathway).ti
13) ablation.ti
14) (radiofrequency or rf or cryoablation).ti
15) pulmonary vein isolation.ti
16) catheter ablation/
17) or/13-16
18)11 and 12 and 17

19) DEDUPLICATE 18

- 3,864 records on 6 March 2019
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CENTRAL (Cochrane Central Register of Controlled Trials) (Wiley)

#1. (ablation):ti,ab

#2. (radiofrequency or rf or cryoablation):ti,ab

#3. (pulmonary vein isolation):ti,ab

#4. MeSH descriptor: [Catheter Ablation] explode all trees

#5. #1 OR#2 OR#3 OR #4

#6. (heart or cardiac or cardio* or electrophysiology or node or atrioventricular or atria* or ventric* or
flutter or vt or af or accessory pathway):ti,ab,kw

#7. #5 AND #6

#8. #7.in Trials

= 2,630 records on 6 March 2019

WHO ICTRP (available at http://apps.who.int/trialsearch/)

e (ablation or pulmonary vein or pvi or rf or radiofrequency or cryoablation) in TITLE
o (heart or cardiac or cardio* or electrophysiology or node or atrioventricular or atria* or ventric* or
flutter or vt or af or accessory pathway) in CONDITION

e PHASES limited to 3 or 4; RECRUITMENT STATUS is all

-> (631 records) from 472 trials on 6 March 2019

Due to the large number of studies to be screened, an additional check was conducted to minimize studies
being missed that fulfilled inclusion criteria that was not immediately obvious on title and abstract
review. An additional sense check search was conducted on 26 September 2019. On PubMed, the term

“catheter ablation” was searched with the filters: systematic review, humans and within last 5 years.
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This generated a list of 178 results which were screened for relevant systematic reviews. Seven were
identified” which were then subsequently analyzed to detect any RCTs that fulfilled our inclusion

criteria. No RCTs were found that were not identified in our original searches.
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APPENDIX 2 - PROTOCOL DEVIATIONS & CLARIFICATIONS

1. Scope of review

We limited the analysis to exclude cost-effectiveness studies: after initial abstract review, it was decided
that the focus of the study was to give an in-depth treatment of the clinical academic literature rather than
studies which were more likely aimed at a health economic readership. This had a subsequent impact on
the objectives which were changed to remove the following:
o In Cost effectiveness analysis studies based on RCT data, what proportion rely on a mixture of
expert opinion and PROMs versus PROMs alone?
o Is there a difference in cost-effectiveness outcome between studies that have a low intensity of
HRQL measurement versus those with a high intensity?
o Is there a difference in cost-effectiveness outcome between studies that have rely on a mixture

of expert opinion and PROMs versus PROMs alone?

These were replaced with or amended to:
o When HRQL is reported, what was the demographic of patients that did so?
o Which tool was used to assess HRQL, and how many of these are validated tools?
o How frequently was HRQL assessed?

o What is the reporting quality of studies that include patient-reported HRQL?

Although quality of life is affected by domains outside of health, we have not considered this for the sake

of simplicity as well as ensuring the perspective is focused on health-related rather than societal (e.g.

impact on personal economic situations related to unemployment).

2. Amendments to additional searches:

26

0202 Ud4e\ €2 uo Jasn uopuo] 869100 Alisianiun Ag L6E£S08S/ZZ0eEIb/000b[Ys/S60 1 0L /I0p/AoBIISqR-8[01E-90UBAPE/020b([Ya/W 09 dno ojwapeoe//:sdny wol) papeojumoq



The change in emphasis of the scope of the review also caused a modification of the additional searches.

Originally, the intention was to identify cost effectiveness analyses via a reverse citation search on
Google Scholar. This was replaced with an additional sense check search conducted on 26 September
2019. On PubMed, “catheter ablation” with the filter systematic review, humans and within last 5 years
generated a list of 178 results which were screened for relevant systematic reviews which were then
subsequently checked to identify any RCTs missed by the original search or by either reviewer.

In addition, given the large number of study results and the breadth of the review, we decided not to
proceed with either contacting authors of included studies (the need arose mainly from clinical trial
registrations with unclear documentation of whether studies had completed or published their work)?* or

reference searching of included studies to identify further studies.

3. Amendments to study inclusion criteria:

There were minor changes to the listed cardiac conditions — the original term “AV node and accessory
pathway” was replaced with “Other SVT (including AVNRT, Accessory pathway and AT)”
There was also expansion of the comparator to include studies that examined a different ablation

technique, rather than studies that examined only catheter ablation vs. medical therapy.

REFERENCES

1. Chinese Clinical Trial Register [Internet]. Nanjing: National Science Technology Pillar Program

(China). 2012. Identifier ChiCTR-TRC-12002305, The safety and efficacy of catheter ablation for

idiopathic outflow tract ventricular arrhythmia. Available from: http://www.chictr.org.cn
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APPENDIX 3 - RELEVANCE OF PROMS

We used work by Rahimi et al' to develop a tailored assessment of the relevance of PROMs in RCTs of
Cardiac Catheter ablation. In brief, Rahimi’s group describe previous work in the area,?® outlining relevant
factors when making such a judgement, and after piloting, relevant features were ranked and operationalized
into a decision-tree to include factors such as: study objective; type(s) of primary outcome measures and
their importance from patients’ perspective. In the original methodology, the level of importance of PROMSs
to clinical decision making was ordered into five categories (crucial, important, potentially relevant,

irrelevant and uncertain), mirroring work by Veldhuyzen van Zanten.’

We have simplified this to important, uncertain and irrelevant for the purposes of our study. This is in part
because our study focuses solely on cardiac catheter ablation where the relevance of PROMs should in the
main be important (given that the treatment has only been shown to confer symptomatic improvement for
patients). Before categorization of the selected studies, our study group considered that smaller RCTs may
be more mechanistic in terms of their outcomes measured. Our pre-specified inclusion criteria was for a
minimum of 3 months of follow up to filter out such studies but we included irrelevant and uncertain
categories to accommodate studies with adequate follow up that were answering a purely mechanistic

question e.g. effect of using different types of catheter tips on ablation indices.

The definition of whether a study was pragmatic or explanatory followed previous methodology:

“If a study primarily sought to test a hypothesis useful for understanding the differences between
intervention strategies without any claims on changing clinical practice, it was considered explanatory.
Whereas studies aiming to help making decision about alternative strategies were categorized as pragmatic

trials.”®
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PROMs were considered as either irrelevant, uncertain or important in explanatory trials; whereas in

pragmatic trials PROMs were considered only as either uncertain or important.

Here the distinction arose because of the fact that most included studies tended to measure physiological or

surrogate outcomes such as recurrence of arrhythmia or arrhythmia burden as their primary outcome. For
pragmatic trials, our contention was that a PROM would always be either important or at the very least of
uncertain significance depending on the exact nature of the primary outcome. For explanatory trials, only

four studies were deemed to have outcomes which meant PROMs were not relevant [Figure 2].810-12

The flowchart outlines the logic of this and the definition of an outcome important to patient is as follows:

“Patient-important outcomes incorporate all outcomes that directly impact on patient’s

well-being or health status. Ferreira-Gonzales et al® previously reported a ranking system for

trial outcomes according to their importance to patients - categorized

into five groups: (i) death, (ii) critical (e.g. large myocardial infarction), (iii) major (e.g. non-fatal
myocardial infarction), (iv) moderate (e.g. admission to hospital), and (v) minor (e.g. change in blood

pressure).”

We considered the first four categories as patient important outcomes as well as any study which reported
adverse events including drug discontinuation or complications related to the ablation which required

extended length of stay e.g. cardiac tamponade.
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APPENDIX 4 - LIST OF STUDIES WITH PROMs

Author Funding Type of PROMs used Plb P2a P2b Pd4a P6a P7a Pl2a Pl3a P15 P16 Pl7a P18 P20/21 P22 Total
Atienzaetal 2014  Mixed AF QoL 1 0 0 na 0 na 0 0 1 0 1 n/a 0 0 3
Blomstrom- Mixed SF-36 1 1 0 na 1 1 1 1 1 1 1 1 1 1 11
Lundqyvist et al
2019
Boersma et al 2016  Industry AF symptom severity score 0 0 0 na 0 na 0 0 1 1 1 n/a 0 0 3
Chan et al 2011 None VAS 1 0 0 na 0 0 n/a 1 na 1 n/a n/a 1 1 5
Collins et al 2006 . VAS 1 1 0 na 0 0 n/a 1 na 1 n/a n/a 1 0 5
Darkner et al 2014  Mixed SF-36 0 0 0 na 0 na 0 0 1 0 0 n/a 0 0 1
Deisenhofer et al Industry VAS 1 0 0 na 0 nfa nla 1 na 1 n/a n/a 0 1 4
2010
Di Biase et al 2016 MHLFQ 0 0 na 1 na 0 0 1 n/a 0 0 5
Forleo et al 2009 Unclear SF-36 1 0 0 na 0 na 1 0 0 1 0 n/a 0 0 3
Gula et al 2018 Mixed SF-36, EQ-5D, ICDC, 1 n/a na 1 1 1 11
HADS
Gupta et al 2007 Charity SF-36 and modified 1 0 0 na 0 na 1 1 1 1 1 n/a 0 0 6
Karolinska
Hummel et al 2014  Industry Unvalidated symptom 0 0 0 na 1 na 0 0 1 0 0 n/a 0 0 2
severity and QoL forms
Hunter et al 2014 Charity SF-36 and MHLFQ 1 0 0 na 0 na 0 1 1 1 1 n/a 0 0 5
Jais et al 2008 Unclear SE-36 1 0 0 na 0 na 0 0 0 0 0 n/a 0 0 1
Jones et al 2013 MHLFQ 1 1 0 na 0 na 1 1 1 1 1 n/a 0 1 8
Khaykin et al 2009  Unclear SE-36 0 0 0 na 0 na 1 0 1 1 1 n/a 0 0 4
Kuck et al 2016 Industry SF-12, EQ-5D-3L 1 1 0 na 0 na 1 0 1 1 1 n/a 0 0 6
Lau et al 1995 Academic General Health 1 1 0 nla 1 na 1 0 1 1 1 n/a 1 1 9
Questionnaire, Somatic
Symptoms inventory,
Sickness Impact Profile,
Subjective concerns
MacDonald et al Academic 0 0 0 na 0 na 1 1 1 1 1 n/a 0 1 6
2011 SF36, KCCQ, MLHFQ
Malmborg et al Academic 1 1 0 na 0 na 0 0 0 0 1 n/a 0 0 3
2013 SF-36, Symptom scale
Mantovan et al Commercial 1 1 1 nla 1 na 1 0 1 0 1 1 1 1 10
2013 SF-36
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Mark et al 2019

Marrouche et al

2018*
McLellan et al
2015

Mohanty et al 2013
Mont et al 2014
Morillo et al 2014
Mortsell et al 2018
Natale et al 2011

Nielsen et al 2017
Oral et al 2006

Packer et al 2013
Pappone et al 2011
Podd et al 2015
Prabhu et al 2017
Reddy et al 2015
Sohara et al 2016

Thornton et al
2008

Timmermans et al
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Wazni et al 2005
Wilber et al 2010

Wynn et al 2016
Zhang et al 2014
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Table A5. Individual scores of studies which included a PROM on CONSORT PRO. Rows shaded in blue indicate studies which used only a simple visual analogue score and did not use a
validated PROM tool to assess QoL. In the column ‘Types of PROMs used’, those in bold indicate PROMs that may be used in economic analyses of cost-effectiveness. *The study by
Marrouche et al has yet to publish its QoL data at the time of writing. MHLFQ= Minnesota living with heart failure questionnaire, EQ-5D = EuroQol 5D, VAS = visual analogue scale, ICDC —
ICD concerns questionnaire, HADS= Hospital anxiety and depression scale, KCCQ = Kansas city cardiomyopathy questionnaire, AFEQT = Atrial Fibrillation effect on quality of life, MAFSI
= Mayo AF specific symptom inventory, AFSS = Atrial fibrillation severity scale, BDI = Beck depression index, STAI = state trait anxiety inventory, SSQ = Symptom severity questionnaire,

ASTA = Arrhythmia-Specific questionnaire in Tachycardia and Arrhythmia

Funding

11 RCTs were Industry or Commercially funded, 7 were mixed, 11 were Academic, 2 were Charity and 1 declared nil funding required. Only 11 studies (26%)
had unclear or no information regarding their funding status, which compared favourable to the overall study dataset where 121/237 (51%) had unclear or no

information.
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APPENDIX 5 - CONSORT PRO Extension statement

Table 1. Information for Reporting Randomized Controlled Trials With Patient reported Outcomes

Section/Topic

ftem

CONSORT 2010 Statement Checklist item

PRO-Specific Extensions Are Prefaced by the letter P

1a

Title and Abstract
Identification as a randomized trial in the titie

1b

Structured summary of trial design, methods, results, and
conclusions (for specific gui see CONSORT for
abstracts)’

P1b: The PRO should be identified in the abstract as a
primary or secondary outcome

Background and objectives

2a

Introduction
Scientific background and explanation of rationale

Including background and rationale for PRO assessment

Specific objectives or hypotheses

P2b: MPROMpolhassumdbeswwdandrebmm
domains identified, if applicable

Trial design

Methods
Description of trial design (such as parallel, factorial),
including allocation ratio

Important changes to methods after trial commencement
(such as ehgb‘my criteria), with reasons

Participants

4a

Eligibility criteria for participants

Not PRO-specific, unless the PROs were used in eligibility
or stratification criteria

4b

Settings and locations where the data were collected

Interventions

The interventions for each p with sufficient details to
ncngrguhow and when they were

Completely defined prespecified primary and secondary
outcome measures, including how and when they
were assessed

P6a: Evidence of PRO instrument validity and reliabil
should be provided or cited if available including
person compieting the PRO and methods of data
collection (paper, telephone, electronic, other)

Any changes to trial outcomes after the trial commenced,
with reasons

Sample size

7a

How sample size was determined

Not required for PRO unless it is a primary study outcome

7o

When applicable, explanation of any interim analyses and
stopping guidelines

Sequence generation

Randomization
Method used to generate the random allocation sequence

e

Type of randomization; details of any restriction (such as
blocking and block size)

Allocation concealment
mechanism

Mechanism used to implement the random allocation
sequence (such as sequentially numbered containers),
describing any steps um to conceal the sequence
until interventions were

Who generated the random allocation sequence, who
enrolled participants, and who assigned participants
to interventions

Ma

If done, who was blinded after assignment to interventions
(for example, participants, care providers, those
assessing outcomes) and how

11b

If relevant, description of the similarity of interventions

Statistical methods

12a

Statistical methods used to compare groups for primary
and secondary outcomes

P12a: Statistical approaches for dealing with missing data
are explicitly stated

12b

Methods for additional analyses such as subgroup
lyses and adjusted analy

Participant flow (a diagram is
strongly recommended)

Results
For each group, the numbers of participants who were
randomly assigned, received intended treatment,
and were analyzed for the primary outcome

The number of PRO outcome data at baseline and at
subsequent time points should be made transparent

For each group, losses and exclusions after randomization,
together with reasons

Recruitment

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

Baseline data

A table showing baseline demographic and clinical
characteristics for each group

Including baseline PRO data when collected

Numbers analyzed

For each group, number of pamqpa.nts(denomnmm)
included in each analysis and whether the analysis was
by original assigned groups

Required for PRO results

Qutcomes and estimation

17a

For each primary and secondary outcome, results for each
group, the estimated effect size, and its precision (such
as 95% confidence interval)

For multidimensional PRO results from each domain and
time point

17b

For binary outcomes, presentation of both absolute and
relative effect sizes is recommended

Ancillary analyses

Results of any other analyses performed, mcludng subgroup
analyses and ad]usted analyses, distinguishi
prespecified from exploratory

Including PRO analyses, where relevant

Harms

All important harms or unintended effects in each group
(for specific guidance see CONSORT for harms)

Limitations

Discussion
Trial limitations, addressing sources of
imprecision, and, if relevant, multi utyoianalyﬁes

P20/21: PRO-specific limitations and implications for
generalizability and clinical practice

Generalzabilty

Generalizabiity (external validity, applicability) of the trial
findings

Interpretation

Interpretation consistent with results, balancing benefits and
harms, and considering other relevant evidence

PRO data should be interpreted in relation to clinical
outcomes including survival data, where relevant

Registration

Other Information
Registration number and name of trial registry

Protocol

24

Where the full trial protocol can be accessed, if available

Funding

Sources of funding and other support (such as supply of
drugs), role of funders

Reproduced from Reporting of Patient-Reported outcomes in Randomized Trials: The CONSORT PRO Extension. JAMA, February 27, 2013_Vo0l309(8)

Copyright © 2013 American Medical association. All rights reserved.”
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APPENDIX 6 — PRISMA Checklist

Reported on

Section/topic

# Checklist item

page #
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 3
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; systematic review registration number.
INTRODUCTION
Rationale Describe the rationale for the review in the context of what is already known. 5-6
Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions,
comparisons, outcomes, and study design (PICOS).
METHODS
Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide | 7
registration information including registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, | 7
language, publication status) used as criteria for eligibility, giving rationale.
Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 7 and
additional studies) in the search and date last searched. Appendix 1
Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be Appendix 1
repeated.
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, | 7-8
included in the meta-analysis).
Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 8
processes for obtaining and confirming data from investigators.
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and | Appendix 2-5
simplifications made.
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was | N/A
studies done at the study or outcome level), and how this information is to be used in any data synthesis.
Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). N/A
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Synthesis of results

14

Describe the methods of handling data and combining results of studies, if done, including measures of
consistency (e.g., 1?) for each meta-analysis.

N/A

the systematic review.

36
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13

N

8

]

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.qg., publication bias, selective N/A &
reporting within studies). 2

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, N/A %
indicating which were pre-specified. o)

=

RESULTS 8
V]

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 10 & Figure 1 g

exclusions at each stage, ideally with a flow diagram. §

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) | Table 1 & 5

and provide the citations. Appendix 3 &
[V

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). N/A §
[V

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each Table 1-3 %

intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. <
o

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. N/A 2
©

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). N/A §

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item N/A §

16]). %C:\’
QO

DISCUSSION %

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance | 12-14 §

to key groups (e.g., healthcare providers, users, and policy makers). §

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of | 14 g

identified research, reporting bias). =

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future 14-15 E

research. &
<

FUNDING S
(0]

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 15 ®
5
Q.
S
o
=}
N
w
=
9
S
N
Q



ownloaded from https://academic.oup.com/ehjgcco/advance-article-abstract/doi/10.1093/ehjgcco/qcaa022/5805391 by University College London user on 23 March 202
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Records identified
through database searching
(n=3,864)

Additional records
identified through trial
registry (n=3,261)

} [Identification ]

Records after duplicates removed

(n =6,924)

y

Records screened
(n =6,924)

Records excluded
(n =6,348)

} [Screening

} [Eligibility

Full-text articles
assessed for eligibility
(n=576)

Studies included in
qualitative synthesis
(n =237)

Full-text articles excluded (n = 339)

Mechanistic study/ Follow up <3m (n= 65)
Comparator involves additional intervention or
different aim/ outcome of interest (n=44)
Wrong publication type: Abstract/ Comment/
Substudy/ Interim results/ protocol/ synthesis/
study not randomised/ economic paper
(n=101)

No records available/ Unpublished (n=53)
Unfinished recruitment (n=56)

Trial withdrawn/ terminated (n=20)

[Included

Figure 1. PRISMA Flow of study records
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A — Pragmatic

’ Pragmatic RCT (n=155) ‘

Aim of study symptom relief or
functional improvement

No (n=3) Yes (n=152) |
Outcomes
No outcome >1 outcome Important
important to important to _
patients patients (n=152)

Uncertain (n=3)

B — Exploratory

Exploratory RCT (n=82)

’ Aim of study symptom relief or functional

improvement
No (n=56) Yes (n=26)
Outcomes

' Important

(n=26)

No outcome >1 outcome
important to patients important to patients

' ' Uncertain

(n=52)

\ Irrelavant (n=4)

Figure 2. Flow diagram used to determine whether the presence of PROMs in the trial design was
important, uncertain or irrelevant, depending on pre-categorisation into either Pragmatic (A) or

Exploratory (B) trial design.
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Condition studied Intervention and Geography Funding Inclusion of Year of

Comparator PRO publication
Paroxysmal AF (n=73) Ablation technique vs. AAD Europe Not mentioned/ None 2018-2019

(n=31) (n=134) unclear (n=194) n=27

(n=122)

Paroxysmal AF and Ablation technique 1 (PVI) Multicenter J§ N America Academic Validated form [J 2016-2017
Persistent AF (n=45) vs. Ablation technique 2 (n=30) (n=54) (n=32)2 n=32

(PVI) (n=67)
Persistent, Long standing Ablation technique 1 Asia Industry/ Unvalidated 2014-2015
Persistent and Permanent (involves PVI+ additional (n=44) Commercial form n=51
(n=42) lesion) vs. Ablation (n=35) (n=6)

technique 2 (any other)

(n=73)
Mixed AF (n=12) Ablation involving CTl in S. America Charity Other e.g. self- §2012-2013

both arms (n=31) (n=1) (n=3) reported pain on J n=26

a measured
scale (n=5)
SVT (including AVNRT, Ablation technique vs. staged Australasia Mixed 2010-2011
Accessory pathway and AT) J DCCV +/- ablation (n=4) (n=17) n=22
40
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(n=21) (n=6)

Atrial Flutter (n=34) Other (n=29) Africa No funding 2008-2009
(n=1) (n=6) n=30

Atrial Flutter and Atrial >2 continents <2007

Fibrillation (n=3) (n=23) n=49

VT or VEs (n=7)

Table 1. Summary characteristics of RCTs included for qualitative analysis. a) In one study, the published supplement and study protocol referred to

PROMs including EQ-5D but these remain unpublished.
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Condition studied

Type of PROM

Mean follow up

Average PROMs

schedule (per 12

MLHFQ, AF-QoL, EQ-5D)

months)
Paroxysmal AF e 12/13 used validated forms (SF36, SF-12, 22 months x3.1
(n=13) EQ-5D, AFEQT, AF-QoL)
Paroxysmal AFand | e« 11/11 used validated forms (EQ-5D, SF36, 22 months x2.4
Persistent AF AF-QoL, SSQ, AFEQT, MAFSI, MLWHFQ)
(n=11)
Persistent, Long e 8/9 used validated form (SF-36, KCCQ, 11 months X2.9
standing Persistent MLHFQ)
and Permanent
(n=9)
SVT (including e 2/4 used validated form (SF-36) 12 months x2.1
AVNRT, e 2/4 used visual analogue pain score
Accessory pathway
and AT) (n=4)
Atrial Flutter (n=4) | e  1/4 used validated form (SF-36 and Q-LES- 12 months X3
Q)
e 3/4 used visual analogue pain or verbal pain
score
Atrial Flutter and e 1/1 used validated form (SF-36) 12 months X2
Atrial Fibrillation
(n=1)
VT or VEs (n=1) e 1/1 used validated form (SF-36, KCCQ, 23 months x3

Table 2. Summary characteristics of the types of PROMs in RCTs that included them, separated by

condition studied.
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Descriptor of the 2013 CONSORT PRO-specific

extension or elaboration.

Number of trials
where item was
adequately

reported, n (%)

P1b Identification of the PROs in the abstract as a 23/37 (62%)
primary or secondary outcome

E2a Background and rationale for PROs assessment 16/37 (43%)
P2b Identification of the PROs relevant domains 3/37 (8%)
Statement of the PROs hypothesis

Statement of the PROs analysis power

E4a Eligibility criteria. Not PRO specific unless they were | N/A

used in eligibility or stratification criteria

P6a Evidence of PROs instrument validity 12/37 (32%)

Reference of the PROs instrument
Statement of the person completing the PROs
Methods of data collection (paper, telephone, electronic,

other)

E7a Sample size calculation. Not required for PRO unless

it is a primary study outcome

1/1 (100%)

P12a Statistical approaches for dealing with missing data | 12/37(32%)
are explicitly stated

E13a Description of the number of PROs outcome 6/37 (16%)
data at baseline and at subsequent time points

E15 Table showing baseline characteristics. Including 33/37 (89%)

baseline PROs data when collected
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E16 For each group, number of participants (denominator) | 18/37 (49%)

included in each analysis. Required for PROs results

E17a For each primary and secondary outcome, results for | 24/37 (65%)
each group, the estimated effect size, and its precision. For
multidimensional PROs results from each

Domain

E18 Results of ancillary analyses. Including PRO analyses | 4/4 (100%)

where relevant

P20/21 PROs-specific limitations and implications for 13/37 (35%)

generalizability and clinical practice

E22 PROs data should be interpreted in relation to 11/37 (30%)

clinical outcomes including survival data

Table 3. PROs-specific extensions are prefaced by the letter P; PROs-specific elaborations are prefaced
by the letter E. PROs, patient-reported outcomes. The scores are “all or nothing’ as per previous scoring

methodology.

High adherence | Medium adherence | Low adherence
N=14 (%) N=14 (%) N=9 (%)
Average score 8 (57) 4 (29) 1(11)
Number of PROMs specific 6 (43) 1(7) 0(0)
papers
Number RCTs with >1 HRQL | 9 (64) 2 (14) 2 (22)
questionnaires
Number of RCTs with generic | 12 (86) 9 (64) 6 (67)
HRQL e.g. EQ-5D or SF-36
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Number of RCTs that did not | 1 (7) 3(21) 2 (22)

use a validated HRQL

guestionnaire

Average frequency of follow 29 2.4 3.6%

up in 12 months

Average length of follow up 24 months 17 months 11 months

Table 4. Breakdown of RCTs into tertiles of High, medium and low adherence to CONSORT PRO. a)

3/9 RCTs had unclear follow up schedule
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y
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Full-text articles excluded (n = 339)
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Figure

A — Pragmatic
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