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Appendix 1 - Literature search strategy

Searched Database: PubMed, Embase, Cochrane library

1) PubMed search strategy 
#1. COVID-19 
“COVID-19”[Mesh] OR “SARS-CoV-2”[Mesh] 
OR
“COVID*” OR “COVID-19” OR “Coronavirus*” OR “Coronavirus disease*” OR “Coronavirus disease 2019” OR “SARS-CoV-2” OR “CoV-2” OR “SARS-CoV” OR “SARS” OR “Severe acute respiratory syndrome” OR “2019-nCoV” OR “nCoV” OR "Novel coronavirus*”

#2. Follow-up 
“Long-COVID” OR “Post-acute COVID” OR “Post-COVID” OR "Follow-up" OR "Follow*" OR “Discharge*” OR “Recover*” OR “Surviv*” OR “Long-term” OR “Chronic” OR “Persistent” OR “Residual” OR “Sequel*” OR “Complication*” OR “Consequence*”

#3. Chest CT / Pulmonary function test
"Tomography, X-Ray Computed"[Mesh] OR "Respiratory Function Tests"[Mesh]
OR
“Computed tomography” OR “CT” OR “Chest CT” OR “PFT” OR “Pulmonary function” OR “Respiratory function” OR “Lung function” OR “Spirometry” OR “Spirometer” OR “Diffusing capacity” OR “Diffusion capacity” OR “Diffusing” OR “Diffusion” OR “Transfer factor” OR “Transfer” 

# Final search strategy: #1 AND #2 AND #3

2) Embase search strategy 
#1. COVID-19
'coronavirus disease 2019'/exp OR 'Severe acute respiratory syndrome coronavirus 2'/exp
OR
‘COVID*’ OR ‘COVID-19’ OR ‘Coronavirus*’ OR ‘Coronavirus disease*’ OR ‘Coronavirus disease 2019’ OR ‘SARS-CoV-2’ OR ‘CoV-2’ OR ‘SARS-CoV’ OR ‘SARS’ OR ‘Severe acute respiratory syndrome’ OR ‘2019-nCoV’ OR ‘nCoV’ OR ‘Novel coronavirus*’

#2. Follow-up 
‘Long-COVID’ OR ‘Post-acute COVID’ OR ‘Post-COVID’ OR ‘Follow-up’ OR ‘Follow*’ OR ‘Discharge*’ OR ‘Recover*’ OR ‘Surviv*’ OR ‘Long-term’ OR ‘Chronic’ OR ‘Persistent’ OR ‘Residual’ OR ‘Sequel*’ OR ‘Complication*’ OR ‘Consequence*’
#3. Chest CT / Pulmonary function test
'computer assisted tomography'/exp OR 'lung function test'/exp
OR
‘Computed tomography’ OR ‘CT’ OR ‘Chest CT’ OR ‘PFT’ OR ‘Pulmonary function’ OR ‘Respiratory function’ OR ‘Lung function’ OR ‘Spirometry’ OR ‘Spirometer’ OR ‘Diffusing capacity’ OR ‘Diffusion capacity’ OR ‘Diffusing’ OR ‘Diffusion’ OR ‘Transfer factor’ OR ‘Transfer’ 

# Final search strategy: #1 AND #2 AND #3

3) Cochrane Library search strategy 
#1. COVID-19 
MeSH descriptor: [COVID-19] explode all trees 
OR
COVID* OR COVID-19 OR Coronavirus* OR Coronavirus disease* OR Coronavirus disease 2019 OR SARS-CoV-2 OR CoV-2 OR SARS-CoV OR SARS OR Severe acute respiratory syndrome OR nCoV OR Novel coronavirus*

#2. Follow-up 
Long-COVID OR Post-acute COVID OR Post-COVID OR Follow-up OR Follow* OR Discharge* OR Recover* OR Surviv* OR Long-term OR Chronic OR Persistent OR Residual OR Sequel* OR Complication* OR Consequence*

#3. Chest CT / Pulmonary function test
MeSH descriptor: [Tomography, Emission-Computed] explode all trees
OR
MeSH descriptor: [Respiratory Function Tests] explode all trees
OR
Computed tomography OR CT OR Chest CT OR PFT OR Pulmonary function OR Respiratory function OR Lung function OR Spirometry OR Spirometer OR Diffusing capacity OR Diffusion capacity OR Diffusing OR Diffusion OR Transfer factor OR Transfer

# Final search strategy: #1 AND #2 AND #3


Appendix 2 – Tools for assessing risk of bias in this study

1) External validity
#1. Was the study’s target population a close representation of the national population in relation to relevant variables?
#2. Was the sampling frame a true or close representation of the target population?
#3. Was some form of random selection used to select the sample, or was a census undertaken?
#4. Was the likelihood of nonresponse bias minimal? 

2) Internal validity
#5. Were data collected directly from the subjects (as opposed to a proxy)?
#6. Was an acceptable case definition used in the study? 
#7. Was the study instrument that measured the parameter of interest shown to have validity and reliability?
#8. Was the same mode of data collection used for all subjects? 
#9. Was the length of the shortest prevalence period for the parameter of interest appropriate?
#10. Were the numerator(s) and denominator(s) for the parameter of interest appropriate?

Reference: Hoy D, Brooks P, Woolf A, Blyth F, March L, Bain C, et al. Assessing risk of bias in prevalence studies: modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol. 2012;65(9):934-9


Figure S1. Forest plot presenting the pooled estimate of forced expiratory volume in 1 second (FEV1) in patients recovering from COVID-19
A) Percent predicted value		B) Prevalence of impaired FEV1
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Figure S2. Forest plot presenting the pooled estimate of forced vital capacity (FVC) in patients recovering from COVID-19
A) Percent predicted value		B) Prevalence of impaired FVC
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Figure S3. Funnel plots presenting publication biases of studies on each outcomes
A) Diffusion capacity of carbon monoxide	B) Forced expiratory volume in 1 second		C) Forced vital capacity
D) Pulmonary fibrosis 				E) Ground-glass opacity 			F) Normal (complete resolution)
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Table S1. Summary of included studies
	Author
	Title
	Journal
	Study design
	Study region
	Follow-up interval
	DOI

	Anastasio et al.
	Medium-term impact of COVID-19 on pulmonary function, functional capacity and quality of life
	Eur Respir J
	Not clearly mentioned
	Italy
	135 (102–175) days
	10.1183/13993003.04015-2020

	Arnold et al. 
	Patient outcomes after hospitalization with COVID-19 and implications for follow-up: results from a prospective UK cohort
	Thorax
	Prospective cohort
	U.K.
	90 (80–97) days
	10.1136/thoraxjnl-2020-216086

	Bellan et al. 
	Respiratory and Psychophysical Sequelae Among Patients With COVID-19 Four Months After Hospital Discharge
	JAMA Netw Open
	Prospective cohort
	Italy
	3 to 4 months
	10.1001/jamanetworkopen.2020.36142

	Daher et al. 
	Follow up of patients with severe coronavirus disease 2019 (COVID-19): Pulmonary and extrapulmonary disease sequelae
	Respir Med
	Prospective cohort
	Germany
	56 (48–71) days
	10.1016/j.rmed.2020.106197

	D'Cruz et al. 
	Chest radiography is a poor predictor of respiratory symptoms and functional impairment in survivors of severe COVID-19 pneumonia
	ERJ Open Res
	Prospective cohort
	U.K.
	76 (71–83) days
	10.1183/23120541.00655-2020

	de Graaf et al. 
	Short-term outpatient follow-up of COVID-19 patients: A multidisciplinary approach
	EClinicalMedicine
	Not clearly mentioned
	Netherland
	6 weeks
	10.1016/j.eclinm.2021.100731

	Guler et al. 
	Pulmonary function and radiological features four months after COVID-19: first results from the national prospective observational Swiss COVID-19 lung study
	Eur Respir J
	Prospective cohort
	Swiss
	128 (108–144) days
	10.1183/13993003.03690-2020

	Han et al. 
	Six-month Follow-up Chest CT Findings after Severe COVID-19 Pneumonia
	Radiology
	Prospective cohort
	China
	175 ± 20 days
	10.1148/radiol.2021203153

	Huang C et al. 
	6-month consequences of COVID-19 in patients discharged from hospital: a cohort study
	Lancet
	Prospective cohort
	China
	186 (175–199) days
	10.1016/S0140-6736(20)32656-8

	Huang Y et al. 
	Impact of coronavirus disease 2019 on pulmonary function in early convalescence phase
	Respir Res
	Retrospective cohort
	China
	30 days
	10.1186/s12931-020-01429-6

	Lerum et al. 
	Dyspnea, lung function and CT findings three months after hospital admission for COVID-19
	Eur Respir J
	Prospective cohort
	Norway
	83 (73–90) days
	10.1183/13993003.03448-2020

	Liang et al. 
	Three-month Follow-up Study of Survivors of Coronavirus Disease 2019 after Discharge
	J Korean Med Sci
	Prospective cohort
	China
	3 months
	10.3346/jkms.2020.35.e418

	Liu et al. 
	Chest Computed Tomography and Clinical Follow-Up of Discharged Patients with COVID-19 in Wenzhou City, Zhejiang, China
	Ann Am Thorac Soc
	Not clearly mentioned
	China
	4 weeks
	10.1513/AnnalsATS.202004-324OC

	Marvisi et al. 
	First report on clinical and radiological features of COVID-19 pneumonitis in a Caucasian population: Factors predicting fibrotic evolution
	Int J Infect Dis
	Retrospective cohort
	Italy
	70 ± 7 days
	10.1016/j.ijid.2020.08.054

	Méndez et al. 
	Reduced Diffusion Capacity in COVID-19 Survivors
	Ann Am Thorac Soc
	Retrospective cohort
	Spain
	87 (62–109) days
	10.1513/AnnalsATS.202011-1452RL

	Moreno-Pérez et al. 
	Post-acute COVID-19 syndrome. Incidence and risk factors: A Mediterranean cohort study
	J Infect
	Prospective cohort
	Spain
	77 (72–85) days
	10.1016/j.jinf.2021.01.004

	Qin et al. 
	Diffusion Capacity Abnormalities for Carbon Monoxide in Patients with COVID-19 At Three-Month Follow-up
	Eur Respir J
	Prospective cohort
	China
	3 months
	10.1183/13993003.03677-2020

	Raman et al. 
	Medium-term effects of SARS-CoV-2 infection on multiple vital organs, exercise capacity, cognition, quality of life and mental health, post-hospital discharge
	EClinicalMedicine
	Not clearly mentioned
	U.K.
	69 (63–75) days
	10.1016/j.eclinm.2020.100683

	Rogliani et al. 
	Are there pulmonary sequelae in patients recovering from COVID-19?
	Respir Res
	Prospective cohort
	Italy
	48 (43–52) days
	10.1186/s12931-020-01550-6

	Shah et al. 
	A prospective study of 12-week respiratory outcomes in COVID-19-related hospitalizations
	Thorax
	Prospective cohort
	Canada
	12 weeks
	10.1136/thoraxjnl-2020-216308

	Smet et al. 
	Clinical status and lung function 10 weeks after severe SARS-CoV-2 infection
	Respir Med
	Not clearly mentioned
	Belgium
	74 ± 12 days
	10.1016/j.rmed.2020.106276

	Sonnweber et al. 
	Cardiopulmonary recovery after COVID-19 - an observational prospective multicenter trial
	Eur Respir J
	Prospective cohort
	Austria
	103 ± 21 days
	10.1183/13993003.03481-2020

	Tabatabaei et al. 
	Chest CT in COVID-19 pneumonia: what are the findings in mid-term follow-up?
	Emerg Radiol
	Retrospective cohort
	Iran
	91 ± 16 days
	10.1007/s10140-020-01869-z

	Trinkmann et al. 
	Residual symptoms and lower lung function in patients recovering from SARS-CoV-2 infection
	Eur Respir J
	Prospective cohort
	Germany
	68 ± 16 days
	10.1183/13993003.03002-2020

	van den Borst et al. 
	Comprehensive health assessment three months after recovery from acute COVID-19
	Clin Infect Dis
	Prospective cohort
	Netherland
	13 ± 2 weeks
	10.1093/cid/ciaa1750

	van der Sar et al. 
	Pulmonary function and health-related quality of life after COVID-19 pneumonia
	Respir Med
	Prospective cohort
	Netherland
	6 weeks
	10.1016/j.rmed.2020.106272

	Venturelli et al. 
	Surviving COVID-19 in Bergamo province: a post-acute outpatient re-evaluation
	Epidemiol Infect
	Prospective cohort
	Italy
	105 (84–127) days
	10.1017/S0950268821000145

	Yang et al. 
	Fibrotic Changes Depicted by Thin-Section CT in Patients With COVID-19 at the Early Recovery Stage: Preliminary Experience
	Front Med
	Retrospective cohort
	China
	56 (51–63) days
	10.3389/fmed.2020.605088

	Zhao et al. 
	Follow-up study of the pulmonary function and related physiological characteristics of COVID-19 survivors three months after recovery
	EClinicalMedicine
	Retrospective cohort
	China
	64 to 93 days
	10.1016/j.eclinm.2020.100463




Table S2. Summary of risk of bias evaluation
	Study
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Total score
	Overall risk

	Anastasio et al.
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	8
	Low

	Arnold et al. 
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	Low

	Bellan et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	Daher et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	7
	Moderate

	D'Cruz et al. 
	N
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	7
	Moderate

	de Graaf et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7
	Moderate

	Guler et al. 
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	8
	Low

	Han et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	Huang C et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	Huang Y et al. 
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7
	Moderate

	Lerum et al. 
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9
	Low

	Liang et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	Liu et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	Marvisi et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	7
	Moderate

	Méndez et al. 
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	8
	Low

	Moreno-Pérez et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	Qin et al. 
	N
	Y
	Y
	N
	Y
	Y
	Y
	Y
	N
	Y
	7
	Moderate

	Raman et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	7
	Moderate

	Rogliani et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	Shah et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	Smet et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	7
	Moderate

	Sonnweber et al. 
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	8
	Low

	Tabatabaei et al. 
	N
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	6
	High

	Trinkmann et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	van den Borst et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	van der Sar et al. 
	N
	N
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	6
	High

	Venturelli et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	N
	Y
	7
	Moderate

	Yang et al. 
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low

	Zhao et al. 
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	8
	Low
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