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1. SYNOPSIS 

 

Study Title AMALFI (Active Monitoring for AtriaL Fibrillation): A randomized controlled 

trial of screening for silent atrial fibrillation in high-risk individuals. 

Short title AMALFI 

Study Design Randomized controlled trial  

Study 

Participants 

Individuals with a CHA2DS2-VASc score ≥ 3 (men) or ≥ 4 (women), aged ≥ 65 

years without known atrial fibrillation (AF) identified from primary care 

records.  

Planned Sample 

Size 

2500; including 1250 randomized to the Zio Patch and 1250 in the control 

arm.  

Primary 

Objective 

To assess the effect of 2 weeks of continuous monitoring using Zio Patch on 

the proportion of participants diagnosed with AF compared to usual care at 

2.5 years of follow up from randomization (i.e. at around the midpoint of a 

proposed 5-year screening interval). 

Secondary 

Objective 

To assess the effect of 2 weeks of continuous monitoring using Zio Patch on 

the mean times with AF diagnosed compared to usual care after 5 years of 

follow-up from randomization. 

Protocol 

Number 

CTSU_AMALFI 1 

 

ISRCTN number Tbc 
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2. ABBREVIATIONS 
 

AF Atrial Fibrillation 

AHRE Atrial High Rate Episodes 

CHA2DS2-VASc Ischaemic stroke risk prediction tool for patients with AF (see Appendix 1) 

CTSU Clinical Trial Service Unit & Epidemiological Studies Unit  

ECG Electrocardiogram 

FDA Food & Drug Administration 

GCP Good Clinical Practice 

GP General Practitioner 

HRA Health Research Authority 

NHS National Health Service 

NIHR National Institute for Health Research  

SCAF Silent/sub-clinical AF 
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3. BACKGROUND AND RATIONALE 

 

3.1 AF: A global health problem associated with substantial morbidity and mortality  

Atrial fibrillation (AF) is a rapidly growing public health and economic burden.
1
_ENREF_4 The 

global number of individuals with clinically diagnosed AF was estimated to be 33 million in 2010 

and is expected to double by 2050.
1,2

 Based on clinical cases, 9 million people above the age of 

55 years are expected to have AF in Europe alone; this number is predicted to rise to about 18 

million by 2060 due to demographic changes and the rising prevalence of risk factors for AF, 

such as obesity, diabetes and hypertension.
3
 AF is associated with substantial morbidity and 

mortality (mostly secondary to an increased risk of stroke), reduced quality of life, and a 

considerable financial burden.
1,2,4

 In the UK, the cost of caring for patients with AF and its 

complications in the year 2000 accounted for around 1-2% of total NHS expenditure.
5
  

 

These figures are likely to underestimate the true prevalence of AF, as analysis of prolonged 

ECG monitoring in patients presenting in sinus rhythm has detected silent/sub-clinical AF (SCAF) 

episodes in around 6-45% of subjects, depending on the type and duration of monitoring, the 

characteristics of the study population (in particular, age and medical history), and the 

definition of AF.
6
 SCAF may have a significant impact on health and disability

7
{Hippisley-Cox, 

2008 #6141}; for example, it may be linked to a significant proportion of strokes of 

undetermined aetiology (so-called “cryptogenic strokes” which represent approximately 25% of 

all ischaemic strokes).
8-10

 

 

3.2 Detecting SCAF 

A key limiting factor in the detection of SCAF is the short-lasting and infrequent nature of the 

arrhythmic episodes.
11,12

 One opportunistic ECG recording or pulse palpation will therefore have 

low specificity and sensitivity for AF diagnosis. A systematic review, including 30 studies and 

over 122,000 participants, found that the prevalence of SCAF detected by single time-point 

screening (by ECG or pulse palpation) was modest (1.0%, 95% CI 0.89-1.04% in all participants 

and 1.4% (95% CI 1.2-1.6%) in those aged ≥65).
13

 The STROKESTOP study of screening in 7000 

individuals without known AF aged 75-76 detected SCAF in 0.5% of their cohort on the first ECG. 

However, with repeated intermittent ECGs (mean 26 per participant) over a two week period, 

this proportion increased to 3%.
14

  

 

By contrast, long-term ECG monitoring using an implanted device in very high-risk older patients 

detected a SCAF rate (AF episodes lasting ≥ 5 minutes) of 34% per person year (95% CI, 28-43%). 

In these very high-risk patients, longer durations of SCAF were also common, with rates of AF 

≥30 minutes, ≥6 hours and ≥24 hours being ~22%, ~7%, and ~3% per person year, respectively.
11

 

Similarly, in patients with a recent cryptogenic stroke (in whom AF was initially excluded by 12-

lead ECG and 24 hours or longer Holter ECG recordings), long-term ECG monitoring using an 

implanted cardiac monitor detected AF in 8.9% of participants at 6 months (vs. 1.4% in those 

allocated to standard care).
10

 The EMBRACE study found a 5-fold increase in AF detection using 

a 30-day event recorder compared to conventional ECG monitoring.
9
_ENREF_16 

 

In summary, whilst the reported prevalence of SCAF varies depending on the screening 

methodology, medical history, and characteristics of the participants, there appears to be a 

significant proportion of individuals with undetected AF across healthcare systems and for these 

individuals, stroke may be SCAF’s first clinical manifestation.  
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3.3 Is stroke risk different in SCAF?  

Patients with clinically diagnosed AF have a five-fold increase in the risk of ischaemic stroke. 

Strokes that are related to underlying AF have been associated with greater neurological deficit 

and an increased risk of permanent disability compared to non-embolic strokes.
9,15

_ENREF_16 

Effective prevention of thromboembolic events is available and well-established. Oral 

anticoagulation with either a vitamin K antagonist or a direct oral anticoagulant (DOAC), when 

used appropriately in patients with AF and a CHA2DS2-VASc score ≥2 (see Appendix 1), can 

reduce stroke risk by up to 65%.
16

 A key objective in AF management is therefore to identify 

patients with AF early and to assess them for oral anticoagulation. 

 

There are limited data to allow a comparison of outcomes in patients with SCAF versus clinically 

diagnosed AF. A meta-analysis, which included only 2 randomized trials and 4 observational 

studies (involving 2500 patients with SCAF and 8000 patients with symptomatic AF) found no 

clear difference in outcomes (and wide confidence intervals) between those with SCAF vs those 

with symptomatic AF: all-cause death (RR 1.38, 95% CI 0.82-2.17); cardiovascular death (RR 

0.85, 95% CI 0.53-1.36); and stroke/thromboembolism (RR 1.72, (95% CI 0.59-5.08).
17

 However, 

the significant heterogeneity across these studies may account for the lack of difference in 

outcomes.  

 

Rhythm data recorded by cardiac implanted electronic devices have also been used to assess 

the relative risk of stroke in patients with device-detected SCAF. In contrast to studies with 

documented 12-lead ECG evidence of AF, implanted devices may also detect other atrial 

tachyarrhythmias or be over-sensing and thus they refer to “atrial high rate episodes” (AHRE) 

with cut-off rates and durations varying between studies.6 The ASSERT trial studied 2500 

patients aged ≥65 years who had recently had a pacemaker or defibrillator inserted, but with no 

prior history of AF, and interrogated the devices for AHRE (defined as atrial episodes at a rate of 

>190 beat/min lasting at least 6 minutes) at 3 months after implantation.18 After a mean follow-

up of 2.5 years, those found to have subclinical AHRE in the first 3-months had a 2.5-fold 

increase in the risk of thromboembolic events (HR 2.49, 95%CI 1.28-4.85) compared to those 

without AHRE; about half of what would be expected in similar patients with persistent AF.18 

More recently, the ASSERT investigators have examined the relationship between duration of 

AHRE episodes and the occurrence of stroke or systemic embolism and found that patients with 

AHRE duration between 6 minutes and 24 hours were not significantly different from patients 

without SCAF. Only AHRE episodes >24 hours were associated with an increased risk of 

ischaemic stroke or systemic embolism.
19

 

 

In summary, SCAF may carry a significant thromboembolic risk which appears to be dependent 

on the SCAF burden and the presence of established risk factors for ischaemic stroke.  

 

3.4 Wilson & Jungner criteria for screening 

Screening for AF would adhere to many of the Wilson & Jungner principles for a screening 

programme.
20

 SCAF is a common, important and growing health problem, with a suspected 

prevalence between 1 and 35% depending on age, risk factors, duration of monitoring and 

definition of AF in terms of duration of arrhythmia. There is a range of potential approaches to 

screening, including non-invasive tests with a high degree of acceptability to participants. AF is 

an important risk factor for stroke and there is an established, highly effective preventative 
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treatment for AF-associated thromboembolic events in the form of anticoagulation. Failure to 

identify and treat AF leaves patients at a considerably higher risk of stroke, disability and death. 

 

There are precedents from other successful screening programmes. For instance, in 2003 the UK 

established the first national screening programme in the world for diabetic retinopathy. Retinal 

screening was felt to be important as early stages of the disease were usually asymptomatic and 

yet diabetic retinopathy was the leading cause of blindness in diabetic adults. Relying on 

primary care physicians or opportunistic detection of early retinopathy in clinic was proving 

ineffective as it was technically difficult and not given protected time in routine care. Retinal 

photography at that time required expensive equipment and highly skilled staff. As a result 

diabetic retinopathy was typically not diagnosed until late-stage, irreversible disease had 

developed. Nationwide systematic screening has made the retinal assessment cheap and 

standardised.
21

 The information obtained from screening now allows the healthcare team to 

identify individuals who would benefit from early intervention, thereby slowing or preventing 

disease progression.
21,22

  

 

3.5 Approaches to screening for SCAF 

SCAF detection presents different challenges, particularly as arrhythmic episodes are short and 

infrequent and thus potentially difficult to capture. Screening for SCAF has previously been 

suggested and trialled, although a Cochrane review found only one study met their inclusion 

criteria.
23

 This study found that both opportunistic screening with pulse palpation and 

systematic screening with a single ECG increased AF detection over usual care (OR 1.58, 95% CI 

1.10 - 2.29; and OR 1.57, 95% CI 1.08 - 2.26, respectively).
23

 Opportunistic screening appeared 

to be more cost-effective with an incremental cost per additional case detected of £337 

compared to £1,514 for systematic screening.
24

 However, opportunistic screening relies on 

healthcare professionals adding to their usual daily work a task which may often be overlooked. 

Furthermore, single time-point ECGs can considerably under-estimate the prevalence of SCAF 

and so a systematic approach with a prolonged period of screening may improve detection rates 

and reduce the number of subsequent adverse events (e.g. stroke).  

 

More recently the REHEARSE-AF investigators randomized 1000 UK patients ≥65 years old with 

a CHADS-VASc score ≥2 to twice-weekly ambulatory ECG monitoring (30 seconds of single lead 

monitoring using the AliveCor Kardia monitor attached to a WiFi-enabled iPod, “iECG”) versus 

routine care. Over the 12-month study period there was a 4-fold increase in AF diagnosis in the 

iECG group compared with routine care (19 vs 5, HR 3.9, 95% CI 1.4-10.4, p=0.007) at a cost of 

around £8000 per AF diagnosis. The device was reported to be easy to use and acceptable to 

this group of patients.
25

  

 

The Zio Patch (iRhythm Technologies, San Francisco CA) is a non-invasive single lead ECG 

monitoring device. Unlike a Holter monitor, the Zio Patch is discrete and water-resistant, and 

allows the person wearing it to participate in all routine daily activities with minimal disruption. 

In a pilot study among about 1600 participants of UK Biobank, acceptability was good and the 

median wear time was 12.7 days with a median analysable ECG time of 99.1%. iRhythm 

Technologies have developed and validated an automated system that processes and analyses 

the ECG data (the ZEUS system) using beat-by-beat QRS detection and a sophisticated analysis 

algorithm to detect rhythm disturbances such as AF and atrial flutter, their rate, frequency and 

duration and the total AF burden. The output of the automated analysis is checked by a trained 

operator and a detailed report is provided to the GP by mail. FDA approval has been received to 
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use the Zio Patch and the ZEUS algorithm in clinical practice, and the system was launched in 

the UK in October 2014. The device has been subject to NICE evaluation.
26

  

 

4. STUDY AIMS 

The AMALFI trial aims to determine the effect of 2 weeks of continuous non-invasive ECG 

monitoring using the Zio Patch compared to usual care on rates and time diagnosed with AF 

over a follow up period of 5 years among high-risk individuals. Practice guidelines recommend 

oral anticoagulation based on the CHA2DS2-VASc score (see Appendix 1) and independently of 

AF burden.
27,28

 By targeting the screening to those older than 65 years and with a CHA2DS2-VASc 

score ≥3 (men) or ≥4 (women) then the subsequent management of those individuals who are 

identified with SCAF can be directly informed by current guidelines.
28

 

 

The primary outcome is diagnosis of AF (as recorded in the electronic GP record) by 2.5 years of 

follow up from randomization (i.e. at around the midpoint of a proposed 5-year screening 

interval).  

 

In a secondary outcome, AMALFI will assess the effect of the monitoring on the times with AF 

diagnosed (as above) by 5 years of follow-up. 

 

 

5. STUDY DESIGN 

AMALFI is a randomized controlled trial comparing a single 2-week screening period for AF with 

the Zio Patch to usual care in individuals with no history of AF and elevated risk of stroke, based 

on the CHA2DS2-VASc score (see Appendix 1). Eligible participants will be identified via an 

electronic search of GP practice data, approached by mail by their GP and offered the 

opportunity to participate. In total about 2500 participants will be randomized to Zio Patch or 

usual care and will be followed-up for an average of about 25 years (Figure 1), initially via their 

GP records for the primary and secondary outcomes and then via NHS Digital only. A preliminary 

feasibility study will be conducted to identify and resolve potential practical issues, e.g. 

difficulties with patients self-administering devices.  

 

Participants in the Zio Patch arm will be sent a barcoded Zio Patch to self-administer,
29

 which 

will be returned by post directly to the UK iRhythm office for processing before the data is sent 

to iRhythm’s laboratories in the USA for analysis. A report detailing any AF episodes and burden 

over the duration of ECG recording will be sent by iRhythm to the Central Coordinating Office, 

CTSU, who will be able to link the report to the individual participant via the patch barcode. The 

study team will then provide the report to the participant’s GP. The study team will not directly 

initiate treatment or act on the information from the Zio Patch data. Instead, an ECG report and 

cover letter will be sent back to the participant’s GP. The subsequent management will be at the 

discretion of the GP, allowing the doctor and participant to discuss the management strategy, 

including anticoagulation, independently.  

 

Relevant outcome data from the electronic health record (including both GP-held data and 

centrally-held data from NHS Digital) data will be collected at 1 year
∗

, at 2.5 years from 

                                                 
∗

 Although the primary and secondary outcomes will be based on data collected at 2.5 and 5 years respectively 

from randomization, a preliminary data collection will be undertaken at 1 year to ensure that full follow-up 

information is available for participants who move to a different GP practice or who die prior to the 2.5 year data 

collection. 
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randomization (for analysis of the primary outcome) and at 5 years from randomization (for 

analysis of the secondary outcome). Data items will include documentation of AF diagnosis in 

the GP record, medication use (including anticoagulants) and hospital attendance and admission 

information. Further follow up, via NHS Digital central records, will then take place at intervals 

over the following 20 years. 

 

Figure 1: Outline of trial design 

 

 
 

 

6. PARTICIPANT IDENTIFICATION 

 

6.1 Study Participants 

Participants are eligible for randomization if they satisfy all the inclusion and exclusion criteria 

and their GP is agreeable to their participation.  

 

6.2 Inclusion Criteria 

• Male or Female, aged ≥65 years old. 

• CHA2DS2-VASc score ≥3 in men or ≥4 in women (see Appendix 1) 

• Participant is willing and able to give informed consent for participation in the study. 

 

6.3 Exclusion Criteria 

The participant may not enter the study if ANY of the following apply: 

• Known to have AF or atrial flutter  

• Latex allergy (given the potential for an allergic reaction to the Zio Patch). 

 

 

7. STUDY PROCEDURES 
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7.1 Recruitment 

GP practices (identified via local Clinical Research Networks and by direct approach) will identify 

eligible patients by running a predetermined electronic search of the practice database using 

the relevant local primary care software e.g. EMIS, SystemOne. An invitation letter, including an 

information leaflet, consent form, and Freepost return envelope, will then be sent by post (or, if 

practical, electronically via email) by the GP. Web-based and written study information will be 

available to provide potential participants with further information to help them make an 

informed decision as to whether to participate. A 24-hour Freephone service (established by 

CTSU for other large heart disease trials) will be available for study participants, their carers or 

their doctors to discuss any aspects of the study with experienced clinical staff at the 

coordinating centre. 

 

7.2 Enrolment and Eligibility Assessment 

There will be no face to face confirmation of eligibility. Participants will be asked to complete a 

baseline randomization questionnaire at the time of enrolment. This will include basic 

demographic information as well as medical information to confirm baseline CHA2DS2-VASc 

score (e.g. history of hypertension, stroke or diabetes, see Appendix 1). 

 

7.3 Informed Consent 

All participants will be required to provide written informed consent by returning a completed 

consent form to the coordinating centre. Information for participants regarding the study will be 

available on the study website and in written form. There will be the option for telephone or 

email enquiries to be made to the study team for any questions prior to enrolment. It will be 

clearly stated that the participant is free to withdraw from the study at any time for any reason 

without prejudice to future care, without affecting their legal rights, and with no obligation to 

give the reason for withdrawal. The participant will be allowed as much time as wished to 

consider the information, and the opportunity to question the study team, their GP or other 

independent parties to decide whether they will participate in the study. The original signed 

consent form will be retained at the central coordinating office and a copy will be returned to all 

participants who subsequently go on to be randomized into the trial. 

 

7.4 Randomization, blinding and code-breaking 

Participants who indicate on the randomization questionnaire that they are eligible and willing 

to join the trial, and provide written consent will be randomized by the central computer in 

CTSU, using a minimisation algorithm to ensure balance by important baseline variables.
30

  

 

Eligible patients will be randomized in a 1:1 ratio to a single 2-week ECG monitoring period with 

the Zio Patch versus usual care. The study will not employ a sham-patch and neither the trial 

team nor the participants will be blinded to the intervention. All participants will receive a letter 

informing them which group them have been assigned to. The participant’s GP will be notified 

that the participant has been randomized and the study arm; a copy of the participant’s consent 

form (signature page) will also be included for reference. For all participants screened with the 

Zio Patch, the ECG findings will be reported back to the participant’s GP and future management 

of any abnormal findings will be at the GPs discretion. 

 

7.5 Zio Patch administration   
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For those participants randomized to receive the Zio Patch, the device will be posted to their 

home address with instructions on how to apply and care for it. Email and Freephone telephone 

advice lines will be available for those who need support or encounter problems.  

 

Participants will be asked to wear the Zio Patch continuously for 2 weeks. A return envelope will 

be provided so that, once the two week period is completed, participants can post back the 

device for analysis. If participants do not return the device, efforts will be made by the research 

team to contact them to encourage them to return the device. 

 

7.6 Discontinuation/Withdrawal of Participants from Study 

Each participant has the right to withdraw from the study at any time, which will be made clear 

during the consent process. Any withdrawals will be recorded in the study database, including, 

where available, the reason for doing so. 

 

7.7 Definition of End of Study 

The end of study is defined as the date of the last electronic data download (from either central 

registries (NHS Digital) or from a participating GP practice. For the primary comparison, data will 

be sought at 2.5 years after randomization. For the secondary outcome further data will be 

sought at 5 years after randomization. However it is intended to continue to request longer-

term data from NHS Digital (for up to 25 years after randomization) in order to undertake 

longer-term exploratory assessments of the clinical impact of allocation to screening (see 

Section 8.4). 

 

 

8. STATISTICS AND ANALYSIS 

 

8.1 Initial assumptions 

Study duration: Logically, the length of the study should be the proposed time between 

screenings if this were put into practice. A follow-up period of 25 years is therefore proposed in 

AMALFI to allow for further research.  

 

AF detection with usual care (opportunistic screening): The rate of opportunistic detection of 

AF in this population is unclear. Data from a 2014/2015 screening initiative across Dorset Clinical 

Commissioning Group reported opportunistic detection of SCAF in 0.7% of 61,000 people over 

the age of 65 who had a one-off pulse check while attending a flu clinic.
31

 However the 

proportion of attendees receiving a pulse check varied considerably between practices, ranging 

from 8% to 78% of individuals, with an average of 51%. So, among all those aged ≥65 years old 

SCAF may only be detected opportunistically in about 0.3-0.4% per annum. 

 

The AMALFI population (with elevated CHA2DS2-VASc score) will tend to be at somewhat higher 

risk of SCAF, and so we anticipate that usual care with opportunistic screening by the GP may 

identify AF in about 0.7% per annum. 

 

AF detection with screening: The incidence of SCAF detection by screening with Zio Patch is 

unknown in this high risk population. Among 7000 people aged 75 screened with intermittent 

ECGs over a 2-week period, the rate of detection of SCAF was about 3%.
14

 However, in AMALFI 

the monitoring will be continuous for two weeks (likely to provide higher rates of detection). 
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Taking into account a moderate level of non-compliance with the patch, we estimate that a two-

week screening with Zio Patch may lead to a diagnosis of AF in around 3.75% participants. 

Details of the assumptions and modelling of the rates for the purposes of the statistical power 

calculations can be found in appendix 2.  

 

AF detection after the screening period: In the screening group it is anticipated that further 

cases will continue to be identified by usual care after screening. These rates are assumed to 

increase with time from screening to converge with the rate found by usual care (0.7% per 

annum) and range from 0.2% during the first year following randomization, to 0.5% during the 

fifth year (see Appendix 2). 

 

8.2 Sample size and predicted number of diagnoses 

Given the assumptions above, the expected prevalence of AF over time in the AMALFI trial is 

shown in Figure 2 (see Appendix 2 for statistical model and calculations). 

 

Figure 2: Estimated cumulative percent of participants diagnosed with AF 

 

 
 

A sample size of 1250 per arm would give more than 90% power to detect the estimated 

difference in proportion with a diagnosis of AF at 2.5 years of 1.75% versus 4.4% at 2p<0.05 (see 

Appendix 2). It is intended that compliance with the Zio Patch and rates of detection of AF will 

be monitored during the trial and, if they are substantially lower than anticipated, the 

Investigators will have the option to increase the sample size. 

 

8.3 Analysis of Outcome measures 

The fundamental assessments of efficacy will involve an “intention-to-treat” analysis among all 

randomized patients of allocation to screening versus allocation to usual care, irrespective of 
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compliance. Analysis of the primary outcome: The chi-square test will be used to compare the 

proportion of participants diagnosed with AF at 2.5 years of follow up in all those randomized to 

screening versus all those randomized to usual care.  

 

Analysis of the secondary outcome:  Mean durations of time with AF diagnosed after 5 years of 

follow-up from randomization in all those randomized to screening compared to all those 

randomized to usual care will be compared using a permutation test to assess statistical 

significance. Those with no diagnosis of AF by the end of the study will contribute zero time with 

AF. 

 

8.4 Exploratory (non-randomized) assessments 

With only about 250 cases of AF expected during the 5-year period of the trial, a randomized 

comparison of the effects of screening for SCAF on the prevention of AF-related morbidity and 

mortality would have very low statistical power. However, in order to explore the potential 

clinical impact of screening we will perform an exploratory retrospective non-randomized 

comparison of rates of anticoagulation and of hospitalization (inpatient and outpatient) among 

those who were diagnosed with AF/SCAF by the end of follow-up according to whether or not 

they were diagnosed by Zio Patch screening or by usual care. It is recognised that such non-

randomized comparisons have considerable limitations. However it is hypothesised that the 

mode of diagnosis of AF may influence future management decisions (for example the decision 

whether to anticoagulate or not, or to refer to secondary care or not). These non-randomized 

comparisons may be informative in exploring such potential clinical management biases. 

 

After the end of the scheduled study period, information about hospitalizations will continue to 

be collected from NHS Digital on all surviving participants (unless they have withdrawn consent) 

for up to an additional 20 years. These data will be used for longer-term exploratory 

assessments of the clinical impact of screening. 

 

 

9. DATA MANAGEMENT 

 

9.1 Access to Data 

Direct access will be granted to authorised representatives from the Sponsor and host 

institution for monitoring and/or audit of the study to ensure compliance with regulations. 

 

9.2 Data Recording and Record Keeping 

Personal data will be entered electronically on a CTSU central restricted database that is 

password protected and following an operating procedure for data handling. Access to the data 

is granted on a ‘need-to-know’ basis, authorised by the study managers. All personal identifiers 

will be strongly encrypted and each participant allocated a study number at the point of 

enrolment. It will be possible to check back against the initial study number allocation to 

identify individual participants when necessary in the case of safety reasons or when needing to 

contact practices with results or request follow-up data.  

 

All data will be held securely on computer servers managed by the University of Oxford, 

analysed by appropriately qualified staff with access restricted as appropriate for their role in 

the study, and used only for the medical research purposes outlined in this protocol. The data 
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will be held for at least 25 years after the completion of the study and only used for the AMALFI 

study. 

 

 

10. ETHICAL AND REGULATORY CONSIDERATIONS 

The Chief Investigator will ensure that this study is conducted in accordance with the principles 

of the Declaration of Helsinki, and of Good Clinical Practice and in accordance with relevant 

regulations. The protocol, informed consent form, participant information sheet and any 

proposed advertising material (including all relevant substantial amendments to the original 

approved documents) will be submitted to the Health Research Authority (HRA) for written 

approval. The Chief Investigator shall submit once a year throughout the study, or on request, 

an Annual Progress report to the REC Committee, HRA (where required) host organisation and 

Sponsor. In addition, an End of Study notification and final report will be submitted to the same 

parties. 

 

 

11. FINANCE AND INSURANCE 

The study is funded by the National Institute for Health Research (NIHR) Oxford Biomedical 

Research Centre (BRC). iRhythm is providing additional support by providing the Zio Patches and 

reporting service free of charge during the AMALFI study. The University has a specialist 

insurance policy in place which would operate in the event of any participant suffering harm as 

a result of their involvement in the research (Newline Underwriting Management Ltd, at Lloyd’s 

of London). 

 

 

12. PUBLICATION POLICY 

The Investigators (see page 1) will be involved in reviewing drafts of the manuscripts, abstracts, 

press releases and any other publications arising from the study. Authors will acknowledge that 

the study was funded by the National Institute for Health Research (NIHR) Oxford Biomedical 

Research Centre (BRC). Authorship will be determined in accordance with the ICMJE guidelines 

and other contributors will be acknowledged. 
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13. Appendix 1: Calculation of the CHA2DS2-VASc score 
 

 Condition Points 

 C   Congestive heart failure (or Left ventricular systolic dysfunction) 1 

 H  Hypertension: blood pressure consistently above 140/90 mmHg 

(or treated hypertension on medication) 

1 

 A2  Age ≥75 years 2 

 D  Diabetes Mellitus 1 

 S2  Prior Stroke or TIA or thromboembolism 2 

 V  Vascular disease (e.g. peripheral artery disease, myocardial 

infarction, aortic plaque) 

1 

 A  Age 65–74 years 1 

 Sc  Sex category (i.e. female sex) 1 
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14. Appendix 2: Modelling of expected prevalence of AF over time and statistical power 

calculations 

 

Primary outcome considerations: 

Logically, the length of study should be the proposed time between screenings if put into 

practice (i.e. potentially 5 years). The ideal primary outcome would be the time with AF 

diagnosed within 5 years of randomization, with those not getting AF having a time of zero 

with AF. The rationale is that this represents the window of opportunity for intervention. 

However, a more pragmatic alternative outcome, which allows for a more timely assessment of 

the value of screening with the Zio Patch, would be the proportion with AF around the middle of 

the study. The areas under the curves shown in Figure 2 (see protocol Section 8) give the 

expected mean times spent with AF and are mostly driven by the proportions with AF in the 

middle of the trial. Hence the proportion of participants with AF at 2.5 years has been chosen as 

the primary outcome for AMALFI. 

 

Assumptions for Figure 2 (see protocol Section 8): 

The probability of being diagnosed with AF is a time dependent Poisson process with a 

parameter slightly increasing with time, a+bt. Additionally, we assume that if someone would 

have had AF diagnosed at time t, there is a decreasing probability e+ft that it would be pre-

empted by patch related early detection of AF. We then chose a and b so that the AF diagnosis 

rates during years 1 and 2 were both 0.7% per annum, the anticipated detection rate with usual 

care. 

 

e and f were chosen to allow for non-compliance and to give decreasing probabilities over time 

of AFs that would have been diagnosed during a time period being pre-emptively detected by 

patch (70% in the first year, 60% in the second year, 50% in the third, 40% in the fourth and 30% 

in the fifth year). An additional probability of 2% was assumed for patch related early detection 

of AF when no AF would have been detected within 5 years. It is assumed that patch related 

early detection of AF occurs evenly over the first 6 months from randomization. Table 1 below 

gives the estimated cumulative % of participants being diagnosed with AF at the end of each 

year, based on this model and the assumptions described in Section 8 of the protocol. 

 

Sample size calculation: 

Table 2 below gives a set of power calculations based on the expected proportions diagnosed 

with AF at half yearly points up to 5 years. It is assumed that participants are randomized 1:1 to 

give to equal numbers in the control and active arms. The 2.5 year row is highlighted as being a 

suitable mid-study comparison time point for a proposed screening interval of 5 years. 
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Table 1 

 

 Placebo arm Active arm 

Year 

end 

% of patients 

diagnosed 

with AF 

within the 

year 

Cumulative % 

of patients 

diagnosed 

with AF by 

end of year 

% of patients who 

would have been 

found to have AF in 

year i, but found up 

front by Zio Patch 

% of 

patients 

diagnosed 

by Zio 

Patch 

Additional % of 

patients found to 

have AF within the 

year, but not with 

Zio Patch 

% of patients diagnosed 

with AF within the year 

(including 2% extra found 

by Zio Patch, who 

wouldn’t have been 

diagnosed with AF during 

years 1-5) 

Cumulative % 

of patients 

diagnosed 

with AF by 

end of year 

1 0.70% 0.70% 70% 0.49% 0.21% 3.96% 3.96% 

2 0.70% 1.40% 60% 0.42% 0.28% 0.28% 4.24% 

3 0.70% 2.10% 50% 0.35% 0.35% 0.35% 4.59% 

4 0.70% 2.80% 40% 0.28% 0.42% 0.42% 5.01% 

5 0.70% 3.50% 30% 0.21% 0.49% 0.49% 5.50% 

 

Table 2 

 

Comparison 

time point 

Expected proportion with 

AF at time point Alpha Power 
Total sample size 

(continuity corrected) 
Control arm Active arm 

1 0.70% 3.96% 0.05 90% 1019 

1.5 1.05% 4.10% 0.05 90% 1261 

2 1.40% 4.24% 0.05 90% 1565 

2.5 1.75% 4.41% 0.05 90% 1914 

3 2.10% 4.59% 0.05 90% 2348 

3.5 2.45% 4.80% 0.05 90% 2825 

4 2.80% 5.01% 0.05 90% 3406 

4.5 3.15% 5.25% 0.05 90% 4004 

5 3.50% 5.50% 0.05 90% 4711 
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