Supplementary Material 1

The RECORD statement – checklist of items, extended from the STROBE statement, that should be reported in observational studies using routinely collected health data.

	
	Item No.
	STROBE items
	Location in manuscript where items are reported
	RECORD items
	Location in manuscript where items are reported

	Title and abstract	

	
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract (b) Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract (Page 1)
	RECORD 1.1: The type of data used should be specified in the title or abstract. When possible, the name of the databases used should be included.

RECORD 1.2: If applicable, the geographic region and timeframe within which the study took place should be reported in the title or abstract.

RECORD 1.3: If linkage between databases was conducted for the study, this should be clearly stated in the title or abstract.
	Abstract (Page 2)




Abstract (Page 2)





NA

	Introduction

	Background rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	Introduction (Page 3)
	
	Introduction (Page 3)

	Objectives
	3
	State specific objectives, including any prespecified hypotheses
	Introduction (Page 4)
	
	Introduction (Page 4)

	Methods

	Study Design
	4
	Present key elements of study design early in the paper
	Methods 2.1 (Page 4)
	
	Methods 2.1 (Page 4)

	Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	Methods 2.1 & 2.3 (Page 4-5)
	
	Methods 2.1 & 2.3 (Page 4-5)

	Participants
	6
	(a) Cohort study - Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study - Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study - Give the eligibility criteria, and the sources and methods of selection of participants

(b) Cohort study - For matched studies, give matching criteria and number of exposed and unexposed
Case-control study - For matched studies, give matching criteria and the number of controls per case
	Methods 2.1 (Page 4)
	RECORD 6.1: The methods of study population selection (such as codes or algorithms used to identify subjects) should be listed in detail. If this is not possible, an explanation should be provided. 

RECORD 6.2: Any validation studies of the codes or algorithms used to select the population should be referenced. If validation was conducted for this study and not published elsewhere, detailed methods and results should be provided.

RECORD 6.3: If the study involved linkage of databases, consider use of a flow diagram or other graphical display to demonstrate the data linkage process, including the number of individuals with linked data at each stage.
	Methods 2.1 (Page 4)





NA







NA

	Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable.
	Methods 2.2 & 2.3 (Page 4-5)
	RECORD 7.1: A complete list of codes and algorithms used to classify exposures, outcomes, confounders, and effect modifiers should be provided. If these cannot be reported, an explanation should be provided.
	Methods 2.2 & 2.3 & 2.5 (Page 4-6)

	Data sources/ measurement
	8
	For each variable of interest, give sources of data and details of methods of assessment (measurement).
Describe comparability of assessment methods if there is more than one group
	Methods 2.2 (Page 4)
	
	Methods 2.2 (Page 4)

	Bias
	9
	Describe any efforts to address potential sources of bias
	Methods 2.5 (Page 5-6)
	
	Methods 2.5 (Page 5-6)

	Study size
	10
	Explain how the study size was arrived at
	Methods 2.1 (Page 4)
	
	Methods 2.1 (Page 4)

	Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen, and why
	Methods 2.5 (Page 5-6) & Table 1 (Page 7) 
	
	Methods 2.5 (Page 5-6) & Table 1 (Page 7) 

	Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
(b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed
(d) Cohort study - If applicable, explain how loss to follow-up was addressed
Case-control study - If applicable, explain how matching of cases and controls was addressed
Cross-sectional study - If applicable, describe analytical methods taking account of sampling strategy
(e) Describe any sensitivity analyses
	Methods 2.5 (Page 5-6)
	 
	Methods 2.5 (Page 5-6)

	Data access and cleaning methods
	
	..
	Methods 2.1 (Page 4)
	RECORD 12.1: Authors should describe the extent to which the investigators had access to the database population used to create the study population.

RECORD 12.2: Authors should provide information on the data cleaning methods used in the study.
	Methods 2.1 (Page 4)

	Linkage
	
	..
	NA
	RECORD 12.3: State whether the study included person-level, institutional-level, or other data linkage across two or more databases. The methods of linkage and methods of linkage quality evaluation should be provided.
	NA

	Results

	Participants
	13
	(a) Report the numbers of individuals at each stage of the study (e.g., numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed)
(b) Give reasons for non-participation at each stage.
(c) Consider use of a flow diagram
	Results 3.1 (Page 6)
	RECORD 13.1: Describe in detail the selection of the persons included in the study (i.e., study population selection) including filtering based on data quality, data availability and linkage. The selection of included persons can be described in the text and/or by means of the study flow diagram.
	Results 3.1 (Page 6)

	Descriptive data
	14
	(a) Give characteristics of study participants (e.g., demographic, clinical, social) and information on exposures and potential confounders
(b) Indicate the number of participants with missing data for each variable of interest
(c) Cohort study - summarise follow-up time (e.g., average and total amount)
	Results, 3.1 (Page 6) & Table 1 (Page 7)
	
	Results, 3.1 (Page 6) & Table 1 (Page 7)

	Outcome data
	15
	Cohort study - Report numbers of outcome events or summary measures over time
Case-control study - Report numbers in each exposure category, or summary measures of exposure
Cross-sectional study - Report numbers of outcome events or summary measures
	Results, 3.1 (Page 6-7)
	
	Results, 3.1 (Page 6-7)

	Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g., 95% confidence interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	Results 3.2 (Page 8) 3.3 (Page 10-11) & Table 2 (Page 8-9) & Table 3 (Page 10-11) & Figure 1 (Page 9) 
	
	Results 3.2 (Page 8) 3.3 (Page 10-11) & Table 2 (Page 8-9) & Table 3 (Page 10-11) & Figure 1 (Page 9)

	Other analyses
	17
	Report other analyses done—e.g., analyses of subgroups and interactions, and sensitivity analyses
	NA
	
	NA

	Discussion

	Key results
	18
	Summarise key results with reference to study objectives
	Discussion (Page 11)
	
	Discussion (Page 11)

	Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	Limitation (Page 13-14)
	RECORD 19.1: Discuss the implications of using data that were not created or collected to answer the specific research question(s). Include discussion of misclassification bias, unmeasured confounding, missing data, and changing eligibility over time, as they pertain to the study being reported.
	Limitation (Page 13-14)

	Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	Discussion (Page 11-13)
	
	Discussion (Page 11-13)

	Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	Discussion (Page 13)
	
	Discussion (Page 13)

	Other Information

	Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	Funding (Page 14)
	
	Funding (Page 14)

	Accessibility of protocol, raw data, and programming code
	
	..
	Data Availability (Page 14)
	RECORD 22.1: Authors should provide information on how to access any supplemental information such as the study protocol, raw data, or programming code.
	Data Availability (Page 14)



*Reference: Benchimol EI, Smeeth L, Guttmann A, Harron K, Moher D, Petersen I, Sørensen HT, von Elm E, Langan SM, the RECORD Working Committee.  The REporting of studies Conducted using Observational Routinely-collected health Data (RECORD) Statement.  PLoS Medicine 2015; in press.

*Checklist is protected under Creative Commons Attribution (CC BY) license.
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Definition of cardiovascular death and heart failure rehospitalization1
Cardiovascular death:
1. Death due to Acute Myocardial Infarction: refers to a death by any cardiovascular mechanism (e.g., arrhythmia, sudden death, heart failure, stroke, pulmonary embolus, peripheral arterial disease) ≤30 days after a MI related to the immediate consequences of the MI, such as  progressive heart failure or recalcitrant arrhythmia. We note that there may be assessable mechanisms of cardiovascular death during this time period, but for simplicity, if the cardiovascular death occurs ≤ 30 days of the myocardial infarction, it will be considered a death due to myocardial infarction. Acute MI should beverified to the extent possible by the diagnostic criteria outlined for acute MI or by autopsy findings showing recent MI or recent coronary thrombosis. 
Death resulting from a procedure to treat a MI (percutaneous coronary intervention (PCI), coronary artery bypass graft surgery (CABG)), or to treat a complication resulting from MI, should also be considered death due to acute MI. Death resulting from an elective coronary procedure to treat myocardial ischemia (i.e. chronic stable angina) or death due to a MI that occurs as a direct consequence of a CV investigation/procedure/operation should be considered as a death due to a CV procedure. 
2. Sudden Cardiac Death refers to a death that occurs unexpectedly, not following an acute MI, and includes the following deaths: 
a. Death witnessed and occurring without new or worsening symptoms 
b. Death witnessed within 60 minutes of the onset of new or worsening cardiac symptoms, unless the symptoms suggest acute MI 
c. Death witnessed and attributed to an identified arrhythmia (e.g., captured on an electrocardiographic (ECG) recording, witnessed on a monitor, or unwitnessed but found on implantable cardioverter-defibrillator review) 
d. Death after unsuccessful resuscitation from cardiac arrest (e.g., implantable cardioverter defibrillator (ICD) unresponsive sudden cardiac death, pulseless electrical activity arrest) 
e. Death after successful resuscitation from cardiac arrest and without identification of a specific cardiac or non-cardiac etiology 
f. Unwitnessed death in a subject seen alive and clinically stable ≤ 72 hours prior to being found dead without any evidence supporting a specific non-cardiovascular cause of death (information regarding the patient’s clinical status preceding death should be provided, if available)
Unless additional information suggests an alternate specific cause of death (e.g., Death due to Other Cardiovascular Causes), if a patient is noted to be alive ≤72 hours of being found dead, sudden cardiac death (criterion 2f) should be recorded. For patients who were not observed alive within 72 hours of death, undetermined cause of death should be recorded (e.g., a subject found dead in bed, but who had not been seen by family for several days). 
3. Death due to Heart Failure refers to a death in association with clinically worsening symptoms and/or signs of heart failure regardless of HF etiology. Deaths due to heart failure can have various etiologies, including single or recurrent myocardial infarctions, ischemic or non-ischemic cardiomyopathy, hypertension, or valvular disease. 
New or worsening signs and/or symptoms of congestive heart failure (CHF) may include any of the following: 
• New or increasing symptoms and/or signs of heart failure requiring the initiation of, or an increase in, treatment directed at heart failure or occurring in a patient already receiving maximal therapy for heart failure 
• Heart failure symptoms or signs requiring continuous intravenous therapy or oxygen administration 
• Confinement to bed predominantly due to heart failure symptoms 
• Pulmonary edema sufficient to cause tachypnea and distress not occurring in the context of an acute myocardial infarction or as the consequence of a primary event 
• Cardiogenic shock, manifest as clinical signs and symptoms of hypoperfusion felt to be secondary to cardiac dysfunction, and not occurring in the context of an acute myocardial infarction or as the consequence of a primary arrhythmic event 
• Patients who are hospitalized and are being actively treated for heart failure and who have a sudden death as the terminal event will be classified as having a heart failure related death. 
4. Death due to Stroke refers to death after a stroke that is either a direct consequence of the stroke or a complication of the stroke. Acute stroke should be verified to the extent possible by the diagnostic criteria outlined for stroke. 
5. Death due to Cardiovascular Procedures refers to death caused by the immediate complications of a cardiac procedure. 
6. Death due to Cardiovascular Hemorrhage refers to death related to hemorrhage such as a non-stroke intracranial hemorrhage, non-procedural or non-traumatic vascular rupture (e.g., aortic aneurysm), or hemorrhage causing cardiac tamponade. 
7. Death due to Other Cardiovascular Causes refers to a CV death not included in the above categories but with a specific, known cause (e.g., pulmonary embolism or peripheral arterial disease).


Heart failure rehospitalization：
A Heart Failure Hospitalization should include the following criteria: 
1) The adjudicated primary diagnosis is admission to hospital for heart failure. 
2) The patient’s length-of-stay in hospital extends for at least 12 hours (or a change in calendar date 
if the hospital admission and discharge times are unavailable). Emergency room visit for ≥ 12 hours 
with intravenous therapy would be considered equivalent as admission to hospital. 
3) The patient exhibits documented new or worsening symptoms due to HF on presentation, including 
at least ONE of the following: 
a. Dyspnea (dyspnea with exertion, dyspnea at rest, orthopnea, paroxysmal dyspnea) 
b. Decreased exercise tolerance 
c. Fatigue 
d. Other symptoms of worsened end-organ perfusion such as dizziness, mental confusion or volume overload such as weight gain or lower extremity swelling. 
4) The patient has objective evidence of new or worsening HF, consisting of at least TWO physical examination findings OR one physical examination finding and at least ONE laboratory criterion), including: 
a. Physical examination findings considered to be due to heart failure, including new or 
worsened: 
i. Peripheral edema 
ii. Increasing abdominal distention or ascites (in the absence of primary hepatic 
disease) 
iii. Pulmonary rales/crackles/crepitations 
iv. Increased jugular venous pressure and/or hepatojugular reflux 
v. S3 gallop 
vi. Clinically significant or rapid weight gain thought to be related to fluid retention 
b. Laboratory evidence of new or worsening HF, if obtained within 24 hours of presentation, including: 
c. Increased B-type natriuretic peptide (BNP)/ N-terminal pro-BNP (NT proBNP) concentrations consistent with decompensation of heart failure. In patients with chronically elevated natriuretic peptides, a significant increase should be noted above baseline. 
d. Radiological evidence of pulmonary congestion 
e. Non-invasive diagnostic evidence of clinically significant elevated left- or right-sided ventricular filling pressure or low cardiac output. For example, echocardiographic criteria could include: E/e’ >15 or D-dominant pulmonary venous inflow pattern, plethoric inferior vena cava with minimal collapse on inspiration, or decreased left ventricular outflow tract (LVOT) minute stroke distance (time velocity integral (TVI) OR 
f. Invasive diagnostic evidence with right heart catheterization showing a pulmonary capillary wedge pressure (pulmonary artery occlusion pressure) ≥18 mmHg, central venous pressure ≥12 mmHg, or a cardiac index <2.2 L/min/m2
5) The patient receives initiation or intensification of treatment specifically for HF, 
including at least ONE of the following:
a. Augmentation in oral diuretic therapy. NOTE: If the intensification is solely oral diuretics, the duration of hospitalization must be at least 24 hours. 
b. Intravenous diuretic or vasoactive agent (e.g., inotrope, vasopressor, or vasodilator) 
c. Mechanical or surgical intervention, including: 
i. Mechanical circulatory support (e.g., intra-aortic balloon pump, ventricular assist device, extracorporeal membrane oxygenation, total artificial heart) 
ii. Mechanical fluid removal (e.g., ultrafiltration, hemofiltration, dialysis).




1.	Anker SD, Butler J, Filippatos G, et al. Empagliflozin in Heart Failure with a Preserved Ejection Fraction. N Engl J Med. 2021;385(16):1451-1461.
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