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1 INTRODUCTION
Atrial fibrillation (AF) is the most common type of cardiac arrhythmia. Patients with asymptomatic and undiagnosed AF are at increased risk of heart failure and ischaemic stroke. It is, therefore, important to be able to identify this condition as early as possible. A 12-lead electrocardiogram (ECG) is the gold-standard for diagnosing AF, however, it is not the most convenient process for patients or technicians. ‘Blood Pressure and Heart Spectrum Monitor’ is a non-invasive digital blood pressure device using oscillometric technique to measure blood pressure, heartbeat frequency, and heart noise. It is intended to discriminate AF from a normal cardiac rhythm and can be used as a home-monitoring tool for management of cardiovascular disease. In order to evaluate the clinical effectiveness of ‘ Blood Pressure and Heart Spectrum Monitor’ for the detection of AF, a study was designed to explore its diagnostic accuracy. Comparative study of the device with the gold-standard diagnostic method (ECG) will be undertaken in 60 to 100 subjects. Sensitivity and specificity will be determined to demonstrate the clinical performance of ‘Blood Pressure and Heart Spectrum Monitor’.
2 DATA SOURCE
2.1 Subjects older than 20 years of age who had been diagnosed with AF using 12-lead ECG, or were healthy (without AF) were included.

2.2 Subjects who had been exposed to high frequency surgical equipment during testing, those with cardiac pacemakers or implantable defibrillators, and pregnant women were excluded.
3 ANALYSIS OBJECTIVES
The Heart Spectrum Blood Pressure Monitor can be used at home, and is capable of determining the occurrence of AF. Three measurement methods were used in this study. The sensitivity, specificity, PPV, and NPV of the methods used are between 90% and 100%, and the Heart Spectrum Blood Pressure Monitor can be effectively applied to AF detection.

The Heart Spectrum Blood Pressure Monitor can be used at home and can replace the need for an in-office ECG, thereby accomplishing meaningful telecare.
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.
(1) Method 1: Standard blood pressure measurement was used to determine the heart index and compare with 12-lead ECG synchronously.

(2) Method 2: From Method 1, the systolic and diastolic pressures were obtained and the mean arterial pressure (MAP) was calculated (Formula 1). MAP was then used as the constant pressure measurement to determine the heart index and compare it with the 12-lead ECG results at the same time. 
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(3) Method 3: A constant pressure (60 mmHg) was used to analyze the heart index and to compare it with the simultaneous 12-lead ECG results.

(4) The sensitivity, specificity, PPV, and NPV of AF were analyzed by individual analysis and comprehensive analysis at the end of the trial.

(5) The heart index criteria for judging AF:

(I1 + I2 + I3) >= 5.0 & I1 >= 2.0：AF

(I1 + I2 + I3) <5.0：non- AF
4 ANALYSIS SETS/ POPULATIONS/SUBGROUPS
This unblinded clinical trial was conducted at the Emergency Room of Taipei Medical University Hospital.

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

4.2 Subjects who had been exposed to high frequency surgical equipment during testing, those with cardiac pacemakers or implantable defibrillators, and pregnant women were excluded.
5 HANDLING OF MISSING VALUES AND OTHER DATA CONVENTIONS
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.
6 STATISTICAL METHODOLOGY
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.
7 SENSITIVITY ANALYSES
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.

(1) Method 1: Standard blood pressure measurement was used to determine the heart index and compare with 12-lead ECG synchronously.

(2) Method 2: From Method 1, the systolic and diastolic pressures were obtained and the mean arterial pressure (MAP) was calculated (Formula 1). MAP was then used as the constant pressure measurement to determine the heart index and compare it with the 12-lead ECG results at the same time. 
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(3) Method 3: A constant pressure (60 mmHg) was used to analyze the heart index and to compare it with the simultaneous 12-lead ECG results.

(4) The sensitivity, specificity, PPV, and NPV of AF were analyzed by individual analysis and comprehensive analysis at the end of the trial.

8 QC PLANS
To ensure that the rights and well-being of the subject are protected, the monitor must confirm that the subject has signed the consent of the subject prior to participating in the trial and that the relevant personnel and test equipment are properly and safely and properly tested.
During the execution of the clinical trial, the monitor will confirm whether the test moderator has complied with the approved test plan and its amendments; report the progress of the admission of the subject; the record of the use of the test equipment; the CRF Registration, original data, archives and all adverse events have been notified as required.
The monitoring frequency is 4 weeks and the test unit shall record the monitoring date in the "monitoring record". During the monitoring process, the relevant investigators must be present and discuss with the monitor the questions found in the process of checking CRF with the original records. In addition, the testing organization must provide a place for the monitor to read the relevant research document or file.
To ensure the quality of the clinical data for each subject, the data manager needs to check whether the case information is consistent or whether there is an omission. In addition, attention should be paid to whether the information is based on the excellent clinical trials of the program books and medical equipment.
9 PROGRAMMING PLANS
	
	Af (+)diagnosed by ECG
	non Af (-) diagnosed by ECG

	Test Result(+) by Heart Spectrum Blood Pressure Monitor
	A True Positive
	B False Positive

	Test Result(-) by Heart Spectrum Blood Pressure Monitor
	C False Negative
	D True Negative

	Sensitivity (Sen.) = A / (A + C)

Specificity (Spe.) = D / (B + D)

PPV = A/ (A + B)

NPV = D/ (C + D)
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