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Supplementary Figure S1. Follow-up Flow-chart of Mortality, Death Certificate Documentation, Data Availability and Autopsy Performance within the Hamburg City Health Study (HCHS) Cohort. 
[image: Ein Bild, das Text, Diagramm, Screenshot, Schrift enthält.

Automatisch generierte Beschreibung]

Abbreviations: HCHS: Hamburg City Health Study; UKE: University Hospital Hamburg-Eppendorf
Supplementary Table S1. Definition of Comorbidities analyzed within the Study Cohort of the Hamburg City Health Study (HCHS). 



	Comorbidity
	Definition

	Diabetes mellitus
	Self-reported OR 
on pharmacotherapy (c.f. ATC-Codes in Table S7) OR 
(Fasting Blood Glucose of ≥126 mg/dl) OR (Non-fasting Blood Glucose ≥200 mg/dl) OR HbA1c ≥ 6,5

	Hypertension
	Self-reported OR 
on pharmacotherapy (ATC-Codes: C09A, C09C, C07A, C03C, C03A, C03D, C08C, C02D, C02A, C09X, C01D, C09B, C09D, C03B) OR
Systolic Blood Pressure >140 mmHg OR
Diastolic Blood Pressure >90 mmHg

	Coronary Artery Disease
	Self-reported via questionnaire (Medical History)

	History of Myocardial Infarction
	Self-reported via questionnaire (Medical History)

	Heart Failure
	Self-reported via questionnaire (Medical History)

	History of Myocarditis
	Self-reported via questionnaire (Medical History)

	History of Endocarditis
	Self-reported via questionnaire (Medical History)

	Atrial Fibrillation
	Self-reported via questionnaire (Medical History)

	PAD
	Self-reported via questionnaire (Medical History)

	Aortic Aneurysm
	Self-reported via questionnaire (Medical History)

	Stenosis of the Carotid Artery
	Self-reported via questionnaire (Medical History)

	History of Deep Vein Thrombosis
	Self-reported via questionnaire (Medical History)

	COPD
	Self-reported via questionnaire (Medical History)

	History of Cancer
	Self-reported via questionnaire (Medical History)

	Chronic Kidney Disease
	Self-reported via questionnaire (Medical History)




Abbreviations: ATC Codes: Anatomical Therapeutic Chemical Code; COPD: Chronic Obstructive Lung Disease; HCHS: Hamburg City Health Study; PAD: Peripheral Artery Disease.




Supplementary Table S2. ATC Codes used for the Retrieval of Information on Medication during initial Study Inclusion. 


	Medication
	ATC Code

	Betablockers
	C07AB02, C07AB03, C07AB07, C07AB12, C07AA05, C07AG02, C07AA07

	RAASi
	C09AA02, C09AA03, C09AA05, C09AA01, C09CA03, C09CA06, C09CA01, C09XA02

	ARNI
	C09DX04

	MRA
	C03DA01, C03DA04

	Diuretics
	C03CA01, C03CA04, C03AA03, C03BA10, C03BA04

	Digitalis Glycosides
	C01AA05, C01AA04

	Antiarrhythmic Drugs
	C01BA05, A01AE01, C01BC04, C01BD01, C01BD07, C08DA01, C05AE03

	Calcium-channel Blockers
	C08CA06, C08CA05, C08CA08, C08CA13, C08CA01, C08DA02

	Platelet Inhibitors
	B01AC06, B01AC24, B01AC22, B01AC04

	Oral Anticoagulation
	B01AF02, B01AF01, B01AF03, B01AE07, B01AA04, B01AA03



Abbreviations: ARNI: Angiotensin Receptor-Neprilysin Inhibitors; ATC Code: Anatomical Therapeutic Chemical Code; MRA: Mineralocorticoid Receptor Antagonists; RAASi: Renin-Angiotensin-Aldosterone System inhibitors.




Supplementary Table S3. Baseline Characteristics. Use of Medication among the overall, deceased and and non-deceased cohort. 
	Variables
	Overall
	Deceased
	Not Deceased
	p-value

	n
	15323
	354
	14969
	

	Follow-up Time (days)
	1582
[1112; 2135]
	1162
[663; 1623]
	1589
[1123; 2140]
	<0.001

	Sociodemographics

	Female Sex
	7534 (49.2)
	125 (35.3)
	7409 (49.5)
	<0.001

	Age (years)
	60
[53; 68]
	69
[63; 73]
	60
[53; 68]
	<0.001

	Education (ISCED)
	
	
	
	<0.001

	   Low
	347 (2.6)
	12 (4.2)
	335 (2.5)
	

	   Medium
	6467 (47.7)
	162 (57.0)
	6305 (47.5)
	

	   High
	6751 (49.8)
	110 (38.7)
	6641 (50.0)
	

	Medication

	Betablockers 
	2076 (14.1)
	104 (30.9)
	1972 (13.7)
	<0.001

	RAASi 
	2759 (18.7)
	111 (32.9)
	2648 (18.4)
	<0.001

	ARNI 
	15 (0.1)
	1 (0.3)
	14 (0.1)
	0.786

	MRA 
	96 (0.7)
	11 (3.3)
	85 (0.6)
	<0.001

	Diuretics 
	618 (4.2)
	50 (14.8)
	568 (3.9)
	<0.001

	Calcium-channel Blockers 
	1002 (6.8)
	51 (15.1)
	951 (6.6)
	<0.001

	Digitalis Glycosides 
	15 (0.1)
	2 (0.6)
	13 (0.1)
	0.045

	Antiarrhythmic Drugs 
	125 (0.8)
	4 (1.2)
	121 (0.8)
	0.699

	Platelet Inhibitors 
	1544 (10.5)
	90 (26.7)
	1454 (10.1)
	<0.001

	Oral Anticoagulation 
	561 ( 3.8)
	31 ( 9.2)
	530 ( 3.7)
	<0.001





Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; ISCED: International Standard Classification of Education; MRA: Mineralocorticoid Receptor Antagonists; NA: not available; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.




Supplementary Table S4. Characteristics at Baseline Study Inclusion of deceased Individuals stratified by Sex. 

	Variables
	Male
	Female
	p-value

	n
	189
	86
	

	Sociodemographics

	Age (years)
	69 [63; 74]
	69 [63; 72]
	0.315

	Education (ISCED)
	
	
	
	

	
	Low
	5 (3.1)
	2 (3.0)
	

	
	Medium
	81 (50.6)
	49 (73.1)
	

	
	High
	74 (46.2)
	16 (23.9)
	

	Cardiovascular Risk Factors

	Smoking
	
	
	
	0.004

	
	Never
	25 (13.4)
	26 (30.2)
	

	
	Former
	102 (54.5)
	39 (45.3)
	

	
	Current
	60 (32.1)
	21 (24.4)
	

	Obesity
	48 (27.7)
	10 (13.0)
	0.017

	Hyperlipidemia
	77 (44.8)
	19 (22.9)
	0.001

	Hypertension
	156 (86.7)
	62 (76.5)
	0.063

	Diabetes mellitus
	43 (24.9)
	10 (12.2)
	0.031

	Comorbidities

	Coronary Artery Disease
	30 (16.4)
	5 (6.0)
	0.031

	History of Myocardial Infarction
	26 (14.1)
	5 (5.9)
	0.080

	History of Stroke
	18 (9.6)
	6 (7.0)
	0.626

	Heart Failure
	21 (11.4)
	6 (7.0)
	0.361

	Atrial Fibrillation
	22 (12.0)
	12 (14.3)
	0.739

	History of Myocarditis
	3 (1.9)
	2 (2.9)
	1.000

	History of Endocarditis
	2 (1.2)
	1 (1.4)
	1.000

	Peripheral Artery Disease (PAD)
	22 (13.6)
	3 (4.3)
	0.062

	Aortic Aneurysm
	11 (7.1)
	1 (1.5)
	0.167

	History of Deep Vein Thrombosis
	11 (6.8)
	4 (5.6)
	0.958

	Stenosis of the Carotid Artery
	17 (10.6)
	4 (5.9)
	0.384

	COPD
	24 (15.2)
	8 (11.6)
	0.611

	Chronic kidney disease
	33 (20.0)
	9 (12.5)
	0.228

	History of Cancer
	55 (33.3)
	27 (38.0)
	0.585

	Medication

	Betablockers
	57 (32.0)
	26 (31.0)
	0.975

	RAASi
	67 (37.6)
	19 (22.6)
	0.023

	ARNI
	1 (0.6)
	0 (0.0)
	1.000

	MRA
	6 (3.4)
	4 (4.8)
	0.839

	Diuretics
	28 (15.7)
	12 (14.3)
	0.905

	Calcium-channel Blockers
	34 (19.1)
	9 (10.7)
	0.126

	Digitalis Glycosides
	0 (0.0)
	2 (2.4)
	0.192

	Antiarrhythmic Drugs
	3 (1.7)
	1 (1.2)
	1.000

	Platelet Inhibitors
	60 (33.7)
	13 (15.5)
	0.112

	Oral Anticoagulation
	13 (7.3)
	8 (9.5)
	0.708

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	146
[70; 325]
	168
[102; 371]
	0.124

	High-sensitive Troponin I (pg/ml)
	4.00 [2.58, 7.43]
	2.40 [1.80, 4.10]
	<0.001

	High-sensitive CRP (mg/l)
	1.85 [0.80, 4.35]
	2.10 [0.85, 4.15]
	0.713

	Creatinine (mg/dl)
	0.95 [0.85, 1.20]
	0.78 [0.69, 0.88]
	<0.001



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitive C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.






Supplementary Table S5.  Characteristics at Baseline Study Inclusion of deceased Individuals stratified by Age. 

	Variables 
	45-54 years
	55-64 years
	>65 years
	p-value

	n
	
	18
	63
	194
	

	Sociademographics

	Female
	7 (38.9)
	19 (30.2)
	60 (30.9)
	0.766

	Age (years)
	53
[49; 53]
	61
[59; 63]
	72
[69; 74]
	<0.001

	Education (ISCED)
	
	
	
	
	0.165

	
	Low
	0 (0.0)
	4 (7.5)
	3 (1.9)
	

	
	Medium
	10 (58.8)
	25 (47.2)
	95 (60.5)
	

	
	High
	7 (41.2)
	24 (45.3)
	59 (37.6)
	

	Cardiovascular Risk Factors

	Smoking
	
	0.006

	
	Never
	2 (11.1)
	16 (25.8)
	33 (17.1)
	

	
	Former
	11 (61.1)
	19 (30.6)
	111 (57.5)
	

	
	Current
	5 (27.8)
	27 (43.5)
	49 (25.4)
	

	Obesity
	3 (17.6)
	13 (23.2)
	42 (23.7)
	0.851

	Hyperlipidemia
	2 (12.5)
	16 (27.6)
	78 (43.1)
	0.011

	Hypertension
	14 (77.8)
	47 (77.0)
	157 (86.3)
	0.194

	Diabetes mellitus
	2 (11.8)
	7 (12.1)
	44 (24.4)
	0.083

	Comorbidites

	Coronary Artery Disease
	2 (11.1)
	3 (5.0)
	30 (15.9)
	0.091

	History of Myocardial Infarction
	1 (5.6)
	2 (3.2)
	28 (14.7)
	0.034

	History of Stroke
	0 (0.0)
	6 (9.7)
	18 (9.3)
	0.394

	Heart Failure
	1 (5.6)
	5 (8.2)
	21 (11.0)
	0.662

	Atrial fibrillation
	0 (0.0)
	5 (8.2)
	29 (15.3)
	0.085

	History of Myocarditis
	0 (0.0)
	2 (3.5)
	3 (1.9)
	0.632

	History of Endocarditis
	0 (0.0)
	0 (0.0)
	3 (1.9)
	0.493

	Peripheral Artery Disease (PAD)
	1 (5.6)
	5 (8.8)
	19 (12.1)
	0.596

	Aortic Aneurysm
	0 (0.0)
	3 (5.5)
	9 (6.0)
	0.569

	History of Deep Vein Thrombosis
	0 (0.0)
	3 (5.6)
	12 (7.5)
	0.470

	Stenosis of the Carotid Artery
	0 (0.0)
	1 (1.8)
	20 (12.8)
	0.019

	COPD
	1 (5.9)
	6 (11.1)
	25 (16.0)
	0.402

	Chronic Kidney Disease 
	2 (11.1)
	13 (23.2)
	27 (16.6)
	0.397

	History of Cancer
	5 (29.4)
	19 (33.9)
	58 (35.6)
	0.869

	Medication

	Betablockers
	3 (16.7)
	16 (26.7)
	64 (34.8)
	0.184

	RAASi
	6 (33.3)
	22 (36.7)
	58 (31.5)
	0.761

	ARNI
	0 (0.0)
	0 (0.0)
	1 (0.5)
	0.808

	MRA
	0 (0.0)
	1 (1.7)
	9 (4.9)
	0.359

	Diuretics
	0 (0.0)
	2 (3.3)
	38 (20.7)
	0.001

	Calcium-channel blockers
	1 (5.6)
	8 (13.3)
	34 (18.5)
	0.282

	Digitalis glycosides
	0 (0.0)
	0 (0.0)
	2 (1.1)
	0.652

	Antiarrhythmic drugs
	0 (0.0)
	0 (0.0)
	4 (2.2)
	0.423

	Platelet inhibitors
	2 (11.1)
	10 (16.7)
	61 (33.2)
	0.012

	Oral anticoagulation
	0 (0.0)
	3 (5.0)
	18 (9.8)
	0.214

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	97
[51; 127]
	97 
[43; 167]
	183 
[105; 420]
	<0.001

	High-sensitive Troponin I (pg/ml)
	2.00 [1.60, 4.80]
	2.60 [2.10, 4.38]
	4.00 [2.40, 7.60]
	<0.001

	High-sensitive CRP (mg/l)
	2.00 [0.80, 5.30]
	1.90 [0.80, 4.50]
	1.90 [0.80, 3.95]
	0.976

	Creatinine (mg/dl)
	0.86 [0.75, 1.00]
	0.85 [0.72, 0.94]
	0.92 [0.79, 1.10]
	0.018



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitive C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.

Supplementary Table S6. Characteristics at Baseline Study Inclusion of deceased Individuals stratified by Education. 

	Variables 
	Low
	Medium
	High
	p-value

	n
	
	7
	130
	90
	

	Sociodemographics

	Female
	
	2 (28.6)
	49 (37.7)
	16 (17.8)
	0.006

	Age (years)
	
	62
[60; 68]
	70
[64; 73]
	68
[62; 72]
	0.211

	Cardiovascular Risk Factors

	Smoking
	
	
	
	
	0.200

	
	Never
	0 (0.0)
	20 (15.4)
	18 (20.2)
	

	
	Former
	5 (71.4)
	64 (49.2)
	51 (57.3)
	

	
	Current
	2 (28.6)
	46 (35.4)
	20 (22.5)
	

	Obesity
	
	3 (50.0)
	26 (22.0)
	16 (19.0)
	0.203

	Hyperlipidemia
	
	2 (33.3)
	51 (41.8)
	29 (34.5)
	0.553

	Hypertension
	
	6 (85.7)
	107 (84.9)
	67 (78.8)
	0.506

	Diabetes mellitus
	
	2 (33.3)
	28 (22.8)
	14 (16.7)
	0.419

	Comorbidities

	Coronary Artery Disease
	
	1 (14.3)
	17 (13.5)
	11 (12.4)
	0.966

	History of Myocardial Infarction
	
	1 (14.3)
	21 (16.3)
	4 (4.5)
	0.029

	History of Stroke
	
	1 (14.3)
	12 (9.2)
	5 (5.6)
	0.513

	Heart Failure
	
	0 (0.0)
	13 (10.2)
	9 (10.1)
	0.675

	Atrial Fibrillation
	
	0 (0.0)
	16 (12.4)
	10 (11.5)
	0.608

	History of Myocarditis
	
	0 (0.0)
	3 (2.6)
	1 (1.1)
	0.707

	History of Endocarditis
	
	0 (0.0)
	1 (0.8)
	1 (1.1)
	0.949

	Peripheral Artery Disease (PAD)
	
	1 (16.7)
	14 (12.0)
	7 (8.1)
	0.601

	Aortic Aneurysm
	
	0 (0.0)
	7 (6.2)
	5 (6.0)
	0.847

	History of Deep Vein Thrombosis
	
	0 (0.0)
	6 (5.0)
	6 (7.2)
	0.661

	Stenosis of the Carotid Artery
	
	0 (0.0)
	8 (7.0)
	10 (11.5)
	0.400

	COPD
	
	2 (33.3)
	17 (14.7)
	9 (10.7)
	0.260

	Chronic Kidney Disease
	
	1 (16.7)
	18 (14.9)
	22 (25.6)
	0.155

	History of Cancer
	
	3 (50.0)
	42 (35.0)
	30 (35.3)
	0.754

	Medication

	Betablockers
	
	2 (28.6)
	40 (32.3)
	27 (30.7)
	0.957

	RAASi
	
	3 (42.9)
	35 (28.2)
	30 (34.1)
	0.523

	ARNI
	
	0 (0.0)
	1 (0.8)
	0 (0.0)
	0.681

	MRA
	
	0 (0.0)
	5 (4.0)
	3 (3.4)
	0.847

	Diuretics
	
	1 (14.3)
	25 (20.2)
	8 (9.1)
	0.090

	Calcium-channel blockers
	
	0 (0.0)
	25 (20.2)
	12 (13.6)
	0.220

	Digitalis glycosides
	
	0 (0.0)
	1 (0.8)
	0 (0.0)
	0.681

	Antiarrhythmic drugs
	
	0 (0.0)
	2 (1.6)
	1 (1.1)
	0.911

	Platelet inhibitors
	
	1 (14.3)
	37 (29.8)
	22 (25.0)
	0.540

	Oral anticoagulation
	
	0 (0.0)
	11 (8.9)
	5 (5.7)
	0.511

	Biomarkers

	NT-proBNP (ng/l)
	
	130
[75; 212]
	149
[93; 337]
	137
[66; 323]
	0.432

	High-sensitive Troponin I (pg/ml)
	
	4.40 
[3.70, 5.20]
	3.80 
[2.20, 7.55]
	3.35 
[2.10, 6.08]
	0.537

	High-sensitive CRP (mg/l)
	
	1.95 
[0.65, 7.22]
	2.40 
[1.10, 5.20]
	1.20 
[0.75, 2.50]
	0.001

	Creatinine (mg/dl)
	
	0.86 
[0.80, 0.95]
	0.88 
[0.72, 1.10]
	0.91 
[0.80, 1.10]
	0.284



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitivity C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.

Supplementary Table S7. Characteristics at Baseline Study Inclusion of deceased Individuals stratified by Time of Death before (01/03/2020) and after/within (01/03/2020 the COVID-19 pandemic in Hamburg, Germany. 

	Variables 
	Before 01/03/2020
	After 01/03/2020
	p-value

	n
	
	83
	192
	

	Sociodemographics
	
	
	

	Female
	34 (41.0)
	52 (27.1)
	0.033

	Age
	70 [65; 73]
	69 [62; 73]
	0.750

	Education (ISCED)
	
	
	
	0.242

	
	Low
	0 (0.0)
	7 (4.3)
	

	
	Medium
	38 (59.4)
	92 (56.4)
	

	
	High
	26 (40.6)
	64 (39.3)
	

	Cardiovascular Risk Factors

	Smoking
	
	
	
	0.459

	
	Never
	19 (22.9)
	32 (16.8)
	

	
	Former
	42 (50.6)
	99 (52.1)
	

	
	Current
	22 (26.5)
	5961 (31.1)
	

	Obesity
	23 (31.5)
	35 (19.8
	0.067

	Hyperlipidemia
	34 (44.2)
	62 (34.8)
	0.204

	Hypertension
	68 (87.2)
	150 (82.0)
	0.392

	Diabetes mellitus 
	19 (24.1)
	34 (19.3)
	0.487

	Comorbidities

	Coronary Artery Disease
	12 (14.8)
	23 (12.4)
	0.728

	History of Myocardial Infarction
	8 (10.0)
	23 (12.1)
	0.775

	History of Stroke
	6 (7.2)
	18 ( 9.5)
	0.711

	Heart Failure
	12 (14.5)
	15 ( 8.0)
	0.159

	Atrial Fibrillation
	11 (13.8)
	23 (12.2)
	0.888

	History of Myocarditis
	2 (3.1)
	3 ( 1.8)
	0.913

	History of Endocarditis
	1 (1.5)
	2 ( 1.2)
	1.000

	Peripheral Artery Disease (PAD)
	6 (9.1)
	19 (11.4)
	0.774

	Aortic Aneurysm
	2 (3.1)
	10 ( 6.2)
	0.542

	History of Deep Vein Thrombosis
	3 (4.5)
	12 ( 7.2)
	0.650

	Stenosis of the Carotid Artery
	2 (3.0)
	19 (11.7)
	0.073

	COPD
	10 (15.4)
	22 (13.6)
	0.887

	Chronic Kidney Disease (CKD)
	17 (25.0)
	25 (14.8)
	0.094

	History of Cancer
	20 (30.3)
	62 (36.5)
	0.459

	Medication

	Betablockers
	28 (34.6)
	55 (30.4)
	0.597

	RAASi
	25 (30.9)
	61 (33.7)
	0.757

	ARNI
	1 (1.2)
	0 (0.0)
	0.679

	MRA
	1 (1.2)
	9 (5.0)
	0.267

	Diuretics
	19 (23.5)
	21 (11.6)
	0.023

	Calcium-channel blockers
	17 (21.0)
	26 (14.4)
	0.247

	Digitalis glycosides
	1 (1.2)
	1 (0.6)
	1.000

	Antiarrhythmic drugs
	2 (2.5)
	2 (1.1)
	0.774

	Platelet inhibitors
	22 (27.2)
	51 (28.2)
	0.984

	Oral anticoagulation
	6 (7.4)
	15 (8.3)
	1.000

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	168 [103; 498]
	148 [75; 315]
	0.082

	High-Sensitive Troponin I (pg/ml)
	3.80 [2.45, 9.20]
	3.30 [2.10, 6.05]
	0.068

	High-sensitive CRP (mg/l)
	1.90 [0.95, 4.40]
	1.90 [0.80, 4.07]
	0.672

	Creatinine (mg/dl)
	0.92 [0.78, 1.20]
	0.88 [0.77, 1.10]
	0.234



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitive C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.



Supplementary Table S8. Participant Characteristics at Baseline stratified by Cardiovascular Mortality according to Death Certificate Documentation.

	Variables 
	Overall
	Non-CV Mortality
	CV Mortality
	Unclassified
	p-value

	n
	275
	169
	58
	48
	

	Follow-Up
	
	
	
	
	

	  Follow-Up time, days
	1122 [664, 1563]
	1145 [665, 1524]
	1142 [855, 1586]
	1046 [469, 1563]
	0.469

	  Time to death, days
	1122 [664, 1563]
	1145 [665, 1524]
	1142 [855, 1586]
	1046 [469, 1563
	0.469

	Sociodemographics
	
	
	
	
	

	Female
	86 (31.3)
	52 (30.8)
	18 (31.0)
	16 (33.3)
	0.944

	Age
	69 [63, 73]
	69 [63, 73]
	71 [68, 73]
	68 [61, 73]
	0.052

	Education (ISCED)
	
	
	
	
	
	0.143

	
	Low
	7 ( 3.1)
	6 ( 4.3)
	0 ( 0.0)
	1 ( 2.6)
	

	
	Medium
	130 (57.3)
	71 (51.1)
	33 (67.3)
	26 (66.7)
	

	
	High
	90 (39.6)
	62 (44.6)
	16 (32.7)
	12 (30.8)
	

	Cardiovascular Risk Factors

	Smoking
	
	
	
	
	
	0.717

	
	Never
	51 (18.7)
	33 (19.6)
	9 (15.5)
	9 (19.1)
	

	
	Former
	141 (51.6)
	90 (53.6)
	28 (48.3)
	23 (48.9)
	

	
	Current
	81 (29.7)
	45 (26.8)
	21 (36.2)
	15 (31.9)
	

	Obesity
	58 (23.2)
	38 (24.5)
	10 (18.5)
	10 (24.4)
	0.655

	Hyperlipidemia
	96 (37.6)
	50 (31.2)
	31 (57.4)
	15 (36.6)
	0.003

	Hypertension
	218 (83.5)
	134 (82.7)
	47 (83.9)
	37 (86.0)
	0.868

	Diabetes mellitus 
	53 (20.8)
	28 (17.5)
	15 (27.8)
	10 (24.4)
	0.226

	Comorbidities

	Coronary Artery Disease
	35 (13.1)
	14 ( 8.5)
	15 (26.3)
	6 (13.3)
	0.003

	History of Myocardial Infarction
	31 (11.5)
	13 ( 7.8)
	12 (21.1)
	6 (12.8)
	0.025

	History of Stroke
	24 ( 8.8)
	9 ( 5.4)
	9 (15.5)
	6 (12.8)
	0.036

	Heart Failure
	27 (10.0)
	8 ( 4.8)
	15 (25.9)
	4 ( 8.5)
	<0.001

	Atrial Fibrillation
	34 (12.7)
	11 ( 6.7)
	13 (22.8)
	10 (21.7)
	0.001

	History of Myocarditis
	5 ( 2.2)
	3 ( 2.1)
	1 ( 2.3)
	1 ( 2.4)
	0.989

	History of Endocarditis
	3 ( 1.3)
	0 ( 0.0)
	2 ( 4.7)
	1 ( 2.5)
	0.044

	Peripheral Artery Disease (PAD)
	25 (10.8)
	15 (10.2)
	8 (18.2)
	2 ( 4.9)
	0.132

	Aortic Aneurysm
	12 ( 5.4)
	7 ( 4.8)
	3 ( 7.7)
	2 ( 5.1)
	0.773

	History of Deep Vein Thrombosis
	15 ( 6.5)
	6 ( 4.2)
	3 ( 6.5)
	6 (14.3)
	0.064

	Stenosis of the Carotid Artery
	21 ( 9.2)
	15 (10.2)
	2 ( 4.7)
	4 (10.3)
	0.523

	COPD
	32 (14.1)
	14 ( 9.9)
	5 (11.4)
	13 (31.0)
	0.002

	Chronic Kidney Disease (CKD)
	42 (17.7)
	28 (18.8)
	10 (20.8)
	4 (10.0)
	0.355

	History of Cancer
	82 (34.7)
	56 (38.9)
	11 (22.0)
	15 (35.7)
	0.096

	Medication

	Betablockers
	83 (31.7)
	47 (28.5)
	22 (40.7)
	14 (32.6)
	0.241

	RAASi
	86 (32.8)
	56 (33.9)
	17 (31.5)
	13 (30.2)
	0.875

	ARNI
	1 ( 0.4)
	0 ( 0.0)
	1 ( 1.9)
	0 ( 0.0)
	0.145

	MRA
	10 ( 3.8)
	4 ( 2.4)
	4 ( 7.4)
	2 ( 4.7)
	0.241

	Diuretics
	40 (15.3)
	16 ( 9.7)
	14 (25.9)
	10 (23.3)
	0.004

	Calcium-channel blockers
	43 (16.4)
	25 (15.2)
	12 (22.2)
	6 (14.0)
	0.425

	Digitalis glycosides
	2 ( 0.8)
	0 ( 0.0)
	1 ( 1.9)
	1 ( 2.3)
	0.174

	Antiarrhythmic drugs
	4 ( 1.5)
	2 ( 1.2)
	2 ( 3.7)
	0 ( 0.0)
	0.290

	Platelet inhibitors
	73 (27.9)
	42 (25.5)
	18 (33.3)
	13 (30.2)
	0.497

	Oral anticoagulation
	21 ( 8.0)
	6 ( 3.6)
	10 (18.5)
	5 (11.6)
	0.001

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	154 [87, 337]
	127 [64, 240]
	294 [140, 618]
	204 [100, 479]
	204 [100, 479]

	High-Sensitive Troponin I (pg/ml)
	3.65 [2.20, 6.30]
	2.90 [2.10, 4.60]
	5.20 [3.10, 11.40]
	4.65 [2.77, 7.78]
	<0.001

	High-sensitive CRP (mg/l)
	1.90 [0.80, 4.20]
	1.80 [0.80, 3.80]
	2.80 [1.05, 5.35]
	1.60 [0.90, 4.20]
	0.191

	Creatinine (mg/dl)
	0.89 [0.77, 1.10]
	0.88 [0.76, 1.10]
	0.94 [0.85, 1.20]
	0.88 [0.78, 1.02]
	0.058




Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitive C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.


Supplementary Table S9. Participant Characteristics at Baseline stratified by Cardiovascular Mortality according to Autopsy Results.

	Variables 
	Non-CV Mortality
	CV Mortality
	p-value

	n
	16
	7
	

	Follow-Up

	  Follow-Up time, days
	603 [342, 1049]
	478 [212, 792]
	0.548

	  Time to death, days
	603 [342, 1049]
	478 [212, 792]
	0.548

	Sociodemographics

	Female
	6 (37.5)
	3 (42.9)
	1.000

	Age
	71 [65, 74]
	65 [59, 71]
	0.214

	Education (ISCED)
	
	
	
	0.734

	
	Low
	1 ( 8.3)
	0 ( 0.0)
	

	
	Medium
	8 (66.7)
	5 (71.4)
	

	
	High
	3 (25.0)
	2 (28.6)
	

	Cardiovascular Risk Factors

	Smoking
	
	
	
	0.689

	
	Never
	5 (31.2)
	1 (14.3)
	

	
	Former
	7 (43.8)
	4 (57.1)
	

	
	Current
	4 (25.0)
	2 (28.6)
	

	Obesity
	2 (13.3)
	2 (28.6)
	0.787

	Hyperlipidemia
	6 (40.0)
	1 (14.3)
	0.475

	Hypertension
	12 (85.7)
	6 (85.7)
	1.000

	Diabetes mellitus 
	1 ( 6.7)
	0 ( 0.0)
	1.000

	Comorbidities

	Coronary Artery Disease
	3 (21.4)
	0 ( 0.0)
	0.508

	History of Myocardial Infarction
	1 ( 6.7)
	0 ( 0.0)
	1.000

	History of Stroke
	2 (12.5)
	0 ( 0.0)
	0.861

	Heart Failure
	2 (12.5)
	0 ( 0.0)
	0.861

	Atrial Fibrillation
	1 ( 6.2)
	1 (14.3)
	1.000

	Peripheral Artery Disease (PAD)
	 1 ( 9.1)
	0 ( 0.0)
	1.000

	History of Deep Vein Thrombosis
	1 (10.0)
	0 ( 0.0)
	1.000

	Stenosis of the Carotid Artery
	0 ( 0.0)
	1 (14.3)
	0.853

	COPD
	4 (36.4)
	1 (14.3)
	0.631

	Chronic Kidney Disease (CKD)
	4 (40.0)
	1 (14.3)
	0.546

	History of Cancer
	5 (45.5)
	3 (42.9)
	1.000

	Medication

	Betablockers
	3 (20.0)
	2 (28.6)
	1.000

	RAASi
	4 (26.7)
	1 (14.3)
	0.921

	ARNI
	0
	0
	NaN

	MRA
	0 ( 0.0)
	1 (14.3)
	0.689

	Diuretics
	1 ( 6.7)
	2 (28.6)
	0.467

	Calcium-channel blockers
	3 (20.0)
	0 ( 0.0)
	0.544

	Digitalis glycosides
	0
	0
	NaN

	Antiarrhythmic drugs
	0
	0
	NaN

	Platelet inhibitors
	4 (26.7)
	2 (28.6)
	1.000

	Oral anticoagulation
	0
	0
	NaN

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	146 [91, 193]
	402 [80, 469]
	0.462

	High-Sensitive Troponin I (pg/ml)
	4.30 [2.52, 7.15]
	5.30 [3.30, 15.40]
	0.456

	High-sensitive CRP (mg/l)
	1.25 [0.82, 3.10]
	5.30 [1.35, 10.50]
	0.101

	Creatinine (mg/dl)
	0.90 [0.85, 1.01]
	0.84 [0.76, 0.95]
	0.160



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitive C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.


Supplementary Table S10. Overview of Causes of Death in Study individuals with Cardiovascular Mortality as stated within Death Certificate Documentation. 

	Cardiovascular Mortality
	n

	Overall
	58

	Heart Failure
	19 (0.328)

	Myocardial Infarction
	10 (0.172)

	Stroke
	6 (0.103)

	Endocarditis
	5 (0.086)

	Intracerebral Bleeding
	5 (0.086)

	Peripheral Artery Disease (PAD)
	3 (0.052)

	Cerebral Artery Disease (CAD)
	3 (0.052)

	Valvular cardiomyopathy
	2 (0.034)

	Aortic dissection 
	2 (0.034)

	Pulmonary embolism
	2 (0.034)

	Bradycardic arrhythmia
	1 (0.017)



Abbreviations: CAD: Cerebral Artery Disease; PAD: Peripheral Artery Disease.


Supplementary Table S11. Autopsy Performance and Autopsy-related Findings.

	Parameter
	Overall 

	n
	275

	Autopsy Performance
	

	Full post-mortem examination performed 
	23 ( 8.4)

	Autopsy performed at UKE 
	21 (91.3)

	Autopsy Results
	

	   Cause of death not stated on death certificate
	9 (39.1)

	   Death certificate does not match autopsy results
	4 (17.4)

	   Death certificate matches autopsy results
	10 (43.5)

	Cardiovascular Mortality 
	7 (30.4)

	Cancer associated Mortality 
	5 (21.7)

	COVID-19 associated Mortality 
	3 (13.0)



Abbreviations: COVID-19: Corona Virus Disease 2019; UKE: University hospital Hamburg-Eppendorf.

Supplementary Table S12. Characteristics at Baseline Study Inclusion of deceased Individuals with and without Autopsy Performance. 

	Variables
	Overall
	No Autopsy
	Autopsy
	p-value

	n
	275
	252
	23
	

	Sociodemographics

	Female Sex
	86 (31.3)
	77 (30.6)
	9 (39.1)
	0.539

	Age (years)
	69 [63; 73]
	69 [63; 73]
	70 [65; 73]
	0.910

	Education (ISCED)
	
	
	
	0.428

	   Low
	7 (3.1)
	6 (2.9)
	1 (5.3)
	

	   Medium
	130 (57.3)
	117 (56.2)
	13 (68.4)
	

	   High
	90 (39.6)
	85 (40.9)
	5 (26.3)
	

	Cardiovascular Risk Factors

	Smoking
	
	
	
	0.632

	   Never
	51 (18.7)
	45 (18.0)
	6 (26.1)
	

	   Former
	141 (51.6)
	130 (52.0)
	11 (47.8)
	

	   Current
	81 (29.7)
	75 (30.0)
	6 (26.1)
	

	Obesity 
	58 (23.2)
	54 (23.7)
	4 (18.2)
	0.749

	Hyperlipidemia 
	96 (37.6)
	89 (38.2)
	7 (31.8)
	0.719

	Hypertension 
	218 (83.5)
	200 (83.3)
	18 (85.7)
	1.000

	Diabetes mellitus 
	53 (20.8)
	52 (22.3)
	1 (4.5)
	0.091

	Comorbidities

	Coronary Artery Diesease 
	35 (13.1)
	32 (13.0)
	3 (14.3)
	1.000

	History of Myocardial Infarction 
	31 (11.5)
	30 (12.1)
	1 (4.5)
	0.474

	History of Stroke 
	24 (8.8)
	22 (8.8)
	2 (8.7)
	1.000

	Heart Failure 
	27 (10.0)
	25 (10.1)
	2 (8.7)
	1.000

	Atrial Fibrillation 
	34 (12.7)
	32 (13.1)
	2 (8.7)
	0.784

	History of Myocarditis 
	5 (2.2)
	5 (2.4)
	0 (0.0)
	1.000

	Peripheral Artery Disease (PAD)
	25 (10.8)
	24 (11.2)
	1 (5.6)
	0.728

	Aortic Aneurysm 
	12 (5.4)
	12 (5.8)
	0 (0.0)
	0.681

	History of Deep Vein Thrombosis 
	15 (6.5)
	14 (6.5)
	1 (5.9)
	1.000

	Stenosis of the Carotid Artery 
	21 (9.2)
	20 (9.4)
	1 (5.9)
	0.959

	COPD 
	32 (14.1)
	27 (12.9)
	5 (27.8)
	0.166

	Chronic Kidney Disease (CKD)
	42 (17.7)
	37 (16.8)
	5 (29.4)
	0.327

	History of Cancer 
	82 (34.7)
	74 (33.9)
	8 (44.4)
	0.521

	Medication

	Betablockers
	83 (31.7)
	78 (32.5)
	5 (22.7)
	0.482

	RAASi 
	86 (32.8)
	81 (33.8)
	5 (22.7)
	0.414

	ARNI 
	1 ( 0.4)
	1 (0.4)
	0 (0.0)
	1.000

	MRA 
	10 ( 3.8)
	9 ( 3.8)
	1 (4.5)
	1.000

	Diuretics 
	40 (15.3)
	37 (15.4)
	3 (13.6)
	1.000

	Calcium-channel Blockers 
	43 (16.4)
	40 (16.7)
	3 (13.6)
	0.947

	Digitalis Glycosides
	2 (0.8)
	2 (0.8)
	0 (0.0)
	1.000

	Antiarrhytmic Drugs 
	4 (1.5)
	4 (1.7)
	0 (0.0)
	1.000

	Platelet Inhibitors 
	73 (27.9)
	67 (27.9)
	6 (27.3)
	1.000

	Oral Anticoagulation 
	21 (8.0)
	21 (8.8)
	0 (0.0) 
	0.300

	Biomarkers at Baseline (Study Inclusion)

	NT-proBNP (ng/l)
	154 [87; 337]
	155 [88; 336]
	153 [84; 321]
	0.821

	High sensitive Troponin I (pg/ml)
	3.65 [2.20, 6.30]
	3.40 [2.20, 6.30]
	4.70 [2.40, 7.70]
	0.236

	High-sensitive CRP (mg/l)
	1.90 [0.80, 4.20]
	1.90 [0.80, 4.18]
	1.40 [0.90, 5.95]
	0.815

	Creatinine (mg/dl)
	0.89 [0.77, 1.10]
	0.90 [0.77, 1.10]
	0.89 [0.84, 1.00]
	0.832



Abbreviations: ARNI: Angiotensin Receptor Neprilysin Inhibitor; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary Disease; dl: Decilitre; High-sensitive CRP: High-sensitivity C-reactive Protein; ISCED: International Standard Classification of Education; l: Litre; mg: Milligram; ml: Millilitre; MRA: Mineralocorticoid Receptor Antagonists; ng: Nanogram; NT-proBNP: N-terminal pro B-type Natriuretic Peptide; PAD: Peripheral Artery Disease; pg: Picogram; RAASi: Renin-Angiotensin-Aldosteron System Inhibitors.

Supplementary Table S13. Distribution of causes of death with and without consideration of results of conventional autopsy performance. 
 
	Cause of death 
	Without Conventional Autopsy
	With Conventional Autopsy

	Cardiovascular mortality 
	
	

	  Yes
	58
	63

	  No
	169
	169

	  Unclassified 
	48
	43

	Cancer associated mortality
	121
	121

	COVID-19 associated mortality 
	5
	6
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