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2. SYNOPSIS


Assessment of the Clinical Efficacy of the Heart Spectrum Blood Pressure Monitor for Diagnosis of Atrial Fibrillation: An Unblinded Clinical Trial

	
	

	Internal ref. no. (or short title)
	23

	Clinical Phase 
	N/A

	Trial Design
	The physician used a 12-lead ECG and the Heart Spectrum Blood Pressure Monitor simultaneously. The Heart Spectrum Blood Pressure Monitor used an FFT analysis for the diagnosis of AF; the findings were compared with the readings from the 12-lead ECG.

	Trial Participants
	Twenty-nine subjects with AF and 33 without AF, aged 25 to 97 years (mean: 63.5 years), were included.

Intervention(s) for clinical trials Subjects who had been exposed to high frequency surgical equipment during testing, those with cardiac pacemakers or implantable defibrillators, and pregnant women were excluded.

	Planned Sample Size
	62

	Treatment duration
	February 22, 2016 to June 23, 2016

	Follow up duration
	February 22, 2016 to December 7, 2016

	Planned Trial Period
	N/A

	
	Objectives
	Outcome Measures

	Primary


	To compare the diagnostic efficacy of the Heart Spectrum Blood Pressure Monitor with a 12-lead ECG in patients with AF. Three measurement methods were used in this study: blood pressure, mean arterial pressure (MAP) which is calculated from individual blood pressure as constant pressure, and a constant pressure 60 mmHg, in order to analyze the heart index and compare it with simultaneous 12-lead ECG.
	The sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV).

	Secondary


	N/A
	N/A

	Investigational Medicinal Product(s)
	N/A

	Formulation, Dose, Route of Administration
	N/A


3. ABBREVIATIONS

	AF
	Atrial Fibrillation

	AFL
	Atrial Flutter

	CFR
	Case Report Form

	ECG
	Electrocardiography

	EPS
	Electrophysiologic study

	FFT
	Fast Fourier Transformation

	GCP
	Good Clinical Practice

	ICF
	Informed Consent Form

	ITT
	Intent to Treat

	MVR
	Moderate Ventricular Response

	PP
	Per protocol

	PAC
	Premature Atrial Contraction

	PVC
	Premature Ventricular Contraction

	PSVT
	Paroxysmal Supraventricular Tachycardia

	RVR
	Rapid Ventricular Response

	SAE
	Serious Adverse Event

	SVR
	Slow Ventricular Response

	VF
	Ventricular Fibrillation

	VT
	Ventricular Tachycardia


4. BACKGROUND AND RATIONALE

Atrial fibrillation (AF) is a common cardiac arrhythmia. There are an estimated 2.2 million people (median age of approximately 75 years) in the United States with AF.1 It is worth noting that from 1985 through 1999, hospitalizations increased from 154,086 to 376,487 for a first-listed diagnosis.2 Overall, the age-standardized rate (per 100,000) increased from 27.6 in 1980 to 69.8 in 1998 (an average annual increase of 5.4%, p < 0.0001).3
In general, the occurrence of AF with atrial degeneration is related. Therefore, the higher the age of the population, the higher the incidence of AF. The estimated prevalence of AF is 0.4% to 1% in the general population and increases with age up to 5% to 6% in the population aged > 65 years, and to 8% among those ≥ 80 years old. Similarly, while the incidence of AF is < 0.1% per year for those aged < 40 years, it increases to above 1.5% per year in women and 2% in men aged > 80 years.4
In addition, patients with hypertension, heart failure, valvular heart disease, diabetes, or hyperthyroidism are more prone to have AF.5,6
The incidence of stroke is more than 4 times higher in patients with cardiac failure (p-value < 0.001) and 5 times higher in those with AF (p-value <0.001).7 Patients with AF require physician treatment to prevent the occurrence of stroke.

With the ageing population, the number of people experiencing AF continues to rise. The age-adjusted incidence of stroke has more than doubled for patients with coronary heart disease, and more than tripled for those with hypertension. In persons with coronary heart disease or cardiac failure, AF doubles the risk of stroke in men and triples it in women.7-11
Anticoagulant therapy is effective in reducing the risk of systemic embolization in patients with nonvalvular AF. Anticoagulation with warfarin, dabigatran, rivaroxaban, apixaban, or edoxaban reduces this risk by almost 70%.12
Evaluation by 12-lead and dynamic ECG can diagnose most cases of AF.13-15 However, 12-lead ECG needs to be performed and interpreted at a medical institution by physicians; this cannot be implemented by the user in the home environment.

The Heart Spectrum Blood Pressure Monitor is a simple, home-use device that can detect the pressure change in the blood vessels of the heart, and the measurement undergoes fast Fourier transformation (FFT) to calculate the heart beat frequency and accurate blood pressure data. It can also analyze the frequency of heart beat to determine if AF has occurred. 

5. OBJECTIVES AND OUTCOME MEASURES
	Objectives
	Outcome Measures 
	Timepoint(s) of evaluation of this outcome measure (if applicable)

	Primary Objective
To compare the diagnostic efficacy of the Heart Spectrum Blood Pressure Monitor with a 12-lead ECG in patients with AF. Three measurement methods were used in this study: blood pressure, mean arterial pressure (MAP) which is calculated from individual blood pressure as constant pressure, and a constant pressure 60 mmHg, in order to analyze the heart index and compare it with simultaneous 12-lead ECG.
	The sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV).
	monitoring for about 60 seconds per test


6. TRIAL DESIGN

The physician used a 12-lead ECG and the Heart Spectrum Blood Pressure Monitor simultaneously. The Heart Spectrum Blood Pressure Monitor used an FFT analysis for the diagnosis of AF; the findings were compared with the readings from the 12-lead ECG.
7. PARTICIPANT IDENTIFICATION

7.1. Trial Participants

Twenty-nine subjects with AF and 33 without AF, aged 25 to 97 years (mean: 63.5 years), were included.

Intervention(s) for clinical trials Subjects who had been exposed to high frequency surgical equipment during testing, those with cardiac pacemakers or implantable defibrillators, and pregnant women were excluded.
7.2. Inclusion Criteria

· Subjects older than 20 years of age who had been diagnosed with AF using 12-lead ECG, or were healthy (without AF) were included.
7.3. Exclusion Criteria

· Subjects who had been exposed to high frequency surgical equipment during testing, those with cardiac pacemakers or implantable defibrillators, and pregnant women were excluded.
8. TRIAL PROCEDURES

The physician applied the 12-lead ECG patches on the subject's body and attached the blood pressure cuff to the subject's arm. Then the Heart Spectrum Blood Pressure Monitor was connected to a computer for collecting data. The 12-lead ECG and Heart Spectrum Blood Pressure Monitor were used simultaneously. The Heart Spectrum Blood Pressure Monitor calculated the heart spectrum results via FFT analysis for the diagnosis of AF. The clinical trial results were judged by the professional physician.
8.1. Screening and Eligibility Assessment

This clinical trial was conducted in an open study (non-blinded). In the emergency room, when medical staff found patients with AF, they informed the research physicians to study the case. The Heart Spectrum Blood Pressure Monitor was compared with 12-lead ECG (ELI 250) after written informed consent was obtained from the patient. The results were interpreted by the emergency physician. Finally, the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) were analyzed to evaluate the clinical efficacy.
8.2. Informed Consent

The participant must personally sign and date the Informed Consent form before any trial specific procedures are performed.

Written and verbal versions of the Participant Information and Informed Consent will be presented to the participants detailing no less than: the exact nature of the trial; what it will involve for the participant; the implications and constraints of the protocol; the known side effects and any risks involved in taking part. It will be clearly stated that the participant is free to withdraw from the trial 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 Investigator, their GP or other independent parties to decide whether they will participate in the trial. Written Informed Consent will then be obtained by means of participant dated signature and dated signature of the person who presented and obtained the Informed Consent. The person who obtained the consent must be suitably qualified, and have been authorised to do so by the Chief/Principal Investigator. A copy of the signed Informed Consent will be given to the participant. The original signed form will be retained at the trial site.
8.3. Baseline Assessments

To compare the diagnostic efficacy of the Heart Spectrum Blood Pressure Monitor with a 12-lead ECG in patients with AF. Three measurement methods were used in this study: blood pressure, mean arterial pressure (MAP) which is calculated from individual blood pressure as constant pressure, and a constant pressure 60 mmHg, in order to analyze the heart index and compare it with simultaneous 12-lead ECG.

8.4. Discontinuation/Withdrawal of Participants from Trial Treatment

Each participant has the right to withdraw from the trial at any time.  In addition, the Investigator may discontinue a participant from the trial at any time if the Investigator considers it necessary for any reason including:
· Researchers are unable to comply with the clinical trial protocol or the Good Clinical Practice (GCP).

· Security considerations.

· There is sufficient information to confirm the lack of efficacy of test equipment.

· The investigator did not recruit enough subjects.
8.5. Definition of End of Trial

The end of trial is the date of the last visit of the last participant.

9. SAFETY REPORTING

9.1. Definitions

	Adverse Event (AE)
	Any untoward medical occurrence in a participant to whom a medicinal product has been administered, including occurrences which are not necessarily caused by or related to that product.

	Adverse Reaction (AR)


	An untoward and unintended response in a participant to an investigational medicinal product which is related to any dose administered to that participant.

The phrase "response to an investigational medicinal product" means that a causal relationship between a trial device and an AE is at least a reasonable possibility, i.e. the relationship cannot be ruled out.

All cases judged by either the reporting medically qualified professional or the Sponsor as having a reasonable suspected causal relationship to the trial device qualify as adverse reactions.

	Serious Adverse Event (SAE)
	A serious adverse event is any untoward medical occurrence that:

· results in death

· is life-threatening

· requires inpatient hospitalisation or prolongation of existing hospitalisation

· results in persistent or significant disability/incapacity

· consists of a congenital anomaly or birth defect.

Other ‘important medical events’ may also be considered serious if they jeopardise the participant or require an intervention to prevent one of the above consequences.

NOTE: The term "life-threatening" in the definition of "serious" refers to an event in which the participant was at risk of death at the time of the event; it does not refer to an event which hypothetically might have caused death if it were more severe.

	Serious Adverse Reaction (SAR)
	An adverse event that is both serious and, in the opinion of the reporting Investigator, believed with reasonable probability to be due to one of the trial treatments, based on the information provided.

	Suspected Unexpected Serious Adverse Reaction (SUSAR)
	A serious adverse reaction, the nature and severity of which is not consistent with the information about the medicinal product in question set out:

· in the case of a product with a marketing authorisation, in the summary of product characteristics (SmPC) for that product

· in the case of any other investigational medicinal product, in the investigator’s brochure (IB) relating to the trial in question.


NB: to avoid confusion or misunderstanding of the difference between the terms “serious” and “severe”, the following note of clarification is provided: “Severe” is often used to describe intensity of a specific event, which may be of relatively minor medical significance. “Seriousness” is the regulatory definition supplied above.
Any pregnancy occurring during the clinical trial and the outcome of the pregnancy should be recorded and followed up for congenital abnormality or birth defect, at which point it would fall within the definition of “serious”.
9.2. Procedures for Recording Adverse Events

All AEs occurring during the trial / or until < Insert appropriate time period during which AEs will be recorded > that are observed by the Investigator or reported by the participant, will be recorded on the CRF.
The following information will be recorded: description, date of onset and end date, severity, assessment of relatedness to trial device, other suspect drug or device and action taken.  Follow-up information should be provided as necessary.
The severity of events will be assessed on the following scale:  1 = mild, 2 = moderate, 3 = severe.

AEs considered related to the trial device as judged by a medically qualified investigator or the Sponsor will be followed either until resolution, or the event is considered stable.
It will be left to the Investigator’s clinical judgment to decide whether or not an AE is of sufficient severity to require the participant’s removal from treatment.  A participant may also voluntarily withdraw from treatment due to what he or she perceives as an intolerable AE.  If either of these occurs, the participant must undergo an end of trial assessment and be given appropriate care under medical supervision until symptoms cease, or the condition becomes stable.

10. STATISTICS

10.1. Description of Statistical Methods

At the end of the trial, the heart spectrum blood pressure monitor will be used to differentiate the sensitivity and specificity of the diagnosis of atrial fibrillation.
10.2. The Number of Participants

This clinical study is expected to be performed at the Taipei Medical University Hospital (Single Clinical Trials Center). It is expected that 60-100 subjects will be recruited as a feasibility study to assess the clinical efficacy of the heart spectrum blood pressure monitor.
10.3. Criteria for the Termination of the Trial

Anything that deviates from the original statistical design needs to be justified and must be described and explained in the final report.
10.4. Procedure for Accounting for Missing, Unused, and Spurious Data.

When the test results can not be used as a physician to diagnose the condition of the heart, this data will not be included in the statistical analysis of efficacy evaluation. For unused data, the trial physician must analyze the probable factors that trigger the situation and record it in the case report form.
10.5. Inclusion in Analysis

Subjects older than 20 years of age who had been diagnosed with AF using 12-lead ECG, or were healthy (without AF) were included. And this is an unblinded clinical trial.
10.6. Procedures for Reporting any Deviation(s) from the Original Statistical Plan

Any deviation(s) from the original statistical plan should be described and justified in protocol and/or in the final report, as appropriate.
11. DATA MANAGEMENT

11.1. Access to Data

Direct access will be granted to authorised representatives from the Sponsor, host institution and the regulatory authorities to permit trial-related monitoring, audits and inspections.

11.2. Data Recording and Record Keeping

(1) The clinical trial data will be processed by the designated researchers, the computer file will be encrypted, the relevant documents will be stored in the locked cabinet, the key kept by the researchers.
(2) Test moderators and researchers need to systematically focus on the management of clinical research related documents, to facilitate the trial commissioner or other authorized at any time to review. Clinical related documents include:

· The case folder must contain the complete case report form, the subject consent form and other relevant information.

· The study materials shall contain the books and periodicals, all correspondence with the trial commissioner or the Human Test Committee, and other relevant information.

· Use of test equipment and all relevant documents.
(3) Without the consent of the test moderator and the test commissioner, no research document can be destroyed. Researchers or research institutions should take steps to prevent these files or documents from being destroyed in advance.
(4) If the responsible researcher is no longer responsible for the preservation of the study record due to retirement, withdrawal or otherwise, the supervisory task must be delivered to another person who is willing to take the responsibility and notify the trial commissioner in writing the name and contact address of this new person in charge.
(5) The test moderator must adhere to the subject data confidentiality principle, so the case report form or other documents provided to the trial commissioner can only identify the subject by the abbreviation of the name or the subject number. A document that is not provided to the commissioner (for example, a signed consent form) must be strictly managed by the test moderator.
The participants will be identified by a unique trial specific number and/or code in any database.  The name and any other identifying detail will NOT be included in any trial data electronic file.

12. ETHICAL AND REGULATORY CONSIDERATIONS

This study did not address the ethical concerns of placebo control.

This product has passed the electrical safety test, the safety of the subject has been carefully assessed and considered.

This test will comply with the Helsinki Declaration (Helsinki Declaration), the "medical device"

(GCP) "and" Taipei Medical University and Affiliated Hospital Joint Human Body Research Ethics Committee "standard implementation of clinical trials.

The program by the "Taipei Medical University and Affiliated Hospital Joint Human Body Research Ethics Committee" after the audit can be implemented. If necessary, the test moderator to the "Taipei Medical University Joint Human Body Research Ethics Committee" report the progress of the implementation of the trial.

The trial moderator should inform the subject in detail of the purpose and method of the trial, the expected effect, the possibility of side effects and the risk, and obtain the consent of the recipient.

The design of this test is based on the protection of the rights of the subject, such as when the test equipment is hazardous to the health of the subject when disposed of in other treatments.
13. FINANCE AND INSURANCE

All expenses incurred in this trial are provided by the test commissioner and the subject is not required to pay any money.

The commissioning officer shall bear the medical injury liability arising from the test equipment, but shall not be liable for medical injury resulting from improper or neglected medical treatment.

If the clinical trial program implementation of adverse reactions or injury, the trial commissioner will provide the subject of professional medical care and medical advice. However, the adverse effects reported in this project, or the expected damage caused by these adverse reactions, the trial commissioner will not be compensated or compensated.
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