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Background
Long-term adverse consequences of the COVID-19 affect many organ systems, and this requires the identification and appropriate care of diverse symptoms. 
Purpose: The World Heart Federation (WHF) international study describes the burden of clinical sequelae of COVID-19 up to 1 year after hospitalization, including patients from low- middle-and high-income countries.
Methods
We prospectively recruited patients hospitalized due to COVID-19 from 16 countries between January 2022 and June 2023. Patients were followed up at 1, 3, 6, and 9-12 months after hospital discharge. A standardized questionnaire administered by telephone collected data on long COVID symptoms, quality of life using the EuroQol 5 Dimension scale (EQ-5D), and disease outcomes including new onset diabetes and hypertension, major adverse cardiovascular events (MACE), and mortality. We report a descriptive analysis including demographic characteristics and outcomes up to one year after initial hospitalization. 
Results
Of 2504 patients, the majority were Asian (78%), and male (56%). Mean age was 59.2 years (SD 19.9). Low- and lower-middle-income country participants constituted 65% of the cohort, with upper middle-income and high-income representing 20% and 15%, respectively. Follow-up rate was complete for 86%. 55% had received at least two doses of COVID-19 vaccination. At 1 month, 63% reported at least one persistent symptom, which decreased to 28% at 9-12 months. Fatigue was reported by 45% at 1-month and 17% at final follow-up. Anxiety occurred in 20% and 9% at these respective timepoints, and breathlessness in 12% and 6%. At 9-12 months, moderate to severe impairment of usual activities as measured by EQ-5D occurred in 19%, anxiety/depression in 10%, and mobility problems in 10%.
The most frequent post-discharge new-onset illnesses were pulmonary embolism (7%), kidney problems (4%), and hypertension (3%). In-hospital mortality was 4% (n=102), and a further 12% (265 patients) died by one-year. The most common cause was sudden cardiac death (59%), respiratory disease including pulmonary embolism (13%), and stroke (6%).      
Conclusions
We observed a significant burden of post-COVID-19 complications with one fifth of patients with persistent difficulties in usual activities at one year. This underscores the urgent need to understand the underlying mechanisms for organ damage and death, and for targeted preventive strategies and proactive management approaches to reduce them.






Table 1: COVID-19 Symptoms and Clinical Outcomes One Year After Hospital Discharge
	 
	1 month 
follow-up
	3 month follow-up
	6 month follow-up
	9-12 month follow-up

	Number of complete follow-ups
	2061
	1969
	1992
	1901

	Outcomes at follow-ups
	N=2061
	N=1969
	N=1992
	N=1901

	Death
	28 (1.3%)
	42 (2.1%)
	100 (5%)
	95 (5%)

	Re-hospitalized
	22 (1.1%)
	12 (0.6%)
	20 (1%)
	11 (0.6%)

	Unknown/Loss-to-follow-up
	214 (10.4%)
	138 (7%)
	156 (7.8%)
	134 (7%)

	Persistent long COVID symptoms
	N=1806
	N=1772
	N=1714
	N=1651

	At least one long COVID symptom
	1145 (63.4%)
	719 (40.6%)
	904 (52.7%)
	462 (28.0%)

	Fatigue (worn out/lacking energy or zest)                          
	809 (44.8%)
	441 (24.9%)
	421 (24.6%)
	273 (16.5%)

	Feeling more anxious/worrying
	366 (20.2%)
	213 (12%)
	177 (10.4%)
	146 (8.8%)

	Breathlessness 
	215 (11.9%)
	91 (5.1%)
	76 (4.4%)
	90 (5.5%)

	Problems with memory, concentration or decision making 
	173 (9.6%)
	291 (16.4%)
	623 (36.3%)
	161 (9.8%)

	Chest pain
	173 (9.6%)
	84 (4.7%)
	85 (5.0%)
	98 (5.9%)

	Palpitations
	167 (9.2%)
	90 (5.1%)
	172 (10.0%)
	162 (9.8%)

	Myalgia (muscles aches)
	71 (3.9%)
	34 (1.9%)
	41 (2.4%)
	45 (2.7%)

	Anosmia (no sense of smell)
	13 (0.7%)
	5 (0.3%)
	5 (0.3%)
	4 (0.2%)

	No sense of taste
	23 (1.3%)
	6 (0.3%)
	22 (1.3%)
	20 (1.2%)

	EQ-5D scale
	N=1805
	N=1770
	N=1708
	N=1649

	Mobility
	342 (18.9%)
	230 (13.0%)
	189 (11.1%)
	179 (10.9%)

	Self-Care 
	488 (27.0%)
	335 (18.9%)
	220 (12.9%)
	154 (9.3%)

	Usual Activities 
	802 (44.4%)
	501 (28.3%)
	383 (22.4%)
	320 (19.4%)

	Pain/Discomfort
	323 (17.9%)
	144 (8.1%)
	132 (7.7%)
	136 (8.2%)

	Anxiety/Depression
	460 (25.5%)
	234 (13.2%)
	193 (11.3%)
	167 (10.1%)

	EQ-5D VAS (median, IQR)
	62.0 (50.0, 75.0)
	70 (60, 80)
	72 (62, 84)
	76 (67, 88)

	Intensity of fatigue 
	N=1804
	N=1769
	N=1700
	N=1639

	Mean (SD)
	4.0 (2.3)
	3.4 (2.1)
	3.3 (2.1)
	3.1 (2.1)

	None
	291 (16.1%)
	335 (19%)
	315 (18.5%)
	326 (19.9%)

	Mild Fatigue (less than 5)
	583 (32.3%)
	750 (42.4%)
	853 (50.2%)
	884 (53.9%)

	Moderate Fatigue (5)
	415 (23.0%)
	503 (28.4%)
	324 (19.1%)
	230 (14.0%)

	Severe Fatigue (more than 5) 
	515 (28.5%)
	181 (10.2%)
	208 (12.2%)
	199 (12.1%)

	New onset of disease since discharge
	N=1804
	N=1769
	N=1712
	N=1651

	Heart attack 
	4 (0.2%)
	4 (0.2%)
	5 (0.3%)
	6 (0.4%)

	Heart Failure 
	9 (0.5%)
	9 (0.5%)
	5 (0.3%)
	7 (0.4%)

	Atrial Fibrillation 
	6 (0.3%)
	7 (0.4%)
	7 (0.4%)
	2 (0.1%)

	Stroke or mini stroke/TIA 
	8 (0.4%)
	3 (0.7%)
	8 (0.5%)
	6 (0.4%)

	Kidney problems 
	45 (2.5%)
	21 (1.2%)
	18 (1.1%)
	6 (0.4%)

	Deep vein thrombosis (DVT, “Clot in leg”) 
	3 (0.2%)
	0 (0.0%)
	2 (0.1%)
	4 (0.2%)

	Pulmonary embolism (PE, “Clot in lung”) 
	127 (7%)
	35 (2%)
	7 (0.4%)
	4 (2.4%)

	New onset hypertension 
	22 (1.2%)
	15 (0.9%)
	19 (1.1%)
	15 (0.9%)

	New onset diabetes 
	17 (0.9%)
	7 (0.4%)
	6 (0.4%)
	3 (0.2%)

	Major Adverse Cardiovascular Events (MACE)*
	151 (8.4%)
	55 (3.1%)
	29 (1.7%)
	20 (1.2%)

	MACE including CVD deaths**
	166 (9.2%)
	77 (4.4%)
	111 (6.5%)
	92 (5.6%)

	Causes of Deaths
	N=28
	N=42
	N=100
	N=95

	Sudden cardiac deaths / Myocardial infarction
	9 (32.1%)
	13 (31.0%)
	73 (73.0%)
	60 (63.2%)

	Heart failure
	2 (7.1%)
	1 (2.4%)
	1 (1.0%)
	3 (3.2%)

	Stroke
	4 (14.3%)
	6 (14.3%)
	2 (2.0%)
	5 (5.3%)

	Respiratory diseases / Pulmonary embolus
	5 (17.9%)
	9 (21.4%)
	11 (11.0%)
	10 (10.5%)

	Other reasons
	8 (28.6%)
	13 (31.0%)
	13 (13.0%)
	17 (17.9%)



*MACE: heart attack, heart failure, atrial fibrillation, stroke, deep vein thrombosis, pulmonary embolism
**CVD deaths: sudden cardiac death, death due to heart attack, heart failure, stroke, pulmonary embolus

   
Figure 1: MACE and mortality in COVID-19 hospitalized patients 
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