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Abstract: 

Background: The lung function outcome among COVID-19 survivors in Hong Kong remained unknown. 

Methods: Patients above the age of 18 years old with the principal diagnosis of COVID-19 who were discharged from a 

tertiary center in Hong Kong between the period of 1st February 2020 to 31st July 2020 were offered three lung function 

tests at approximately one, three and six months upon discharge for monitoring of their outcome. Six-minute walk test 

(6MWT) and health related quality of life assessment by Medical Outcomes Study 36-item Short Form General Health 

Survey (SF-36) were arranged on the same day of lung function test. 

Results: Thirty patients had lung function test performed within 60 days after discharge. Nineteen and twelve patients had 

lung function test performed at 60-180 days and 180 days after discharge respectively. After corrected for underlying lung 

diseases, 32% patients have reduced hemoglobin adjusted DLCO and PImax, while 88% patients have reduced PEmax. 

For patients with serial lung function performed, adjusted DLCO and PImax improved with time. The exercise capacity of 

COVID-19 survivors was significantly lower than normal subjects in most age groups. COVID-19 survivors have lower 

quality of life in the context of physical functioning, social functioning and role limitation due to physical problems, 

compared with normal subjects. 

Conclusion: COVID-19 leads to lung function abnormalities including reduced diffusing capacity of carbon monoxide, 

maximal inspiratory pressure and maximal expiratory pressure in more than 40% of patients, which improved with time. 

Exercise capacity and health status of COVID-19 survivors are lower than normal subjects. 
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1. Introduction 

COVID-19 is a novel viral infection that was characterized as a pandemic 

by the World Health Organization since March 2020. There were multiple 

waves of outbreak in Hong Kong. Among local survivors, the outcome 

remained unknown. This study aims to analyze the lung function, exercise 

capacity and quality of life of the first cohort of survivors. 

Similar study was done in Hong Kong for Severe Acute Respiratory 

Syndrome which led to the outbreak in 2003. Significant impairment in 

diffusing capacity of lung for carbon monoxide (DLCO) was noted in 

SARS survivors at 6 months and 12 months after illness onset. Exercise 

capacity and health status of SARS survivors were remarkably lower than 

those of a normal population [1,2]. 

The first case of COVID-19 was reported in Hong Kong in late January 

2020. Hospital Authority Infectious Disease Centre (HKIDC) received all 

local COVID-19 cases at the beginning of the outbreak. Due to the 

increasing number of cases, COVID-19 patients were later taken care in 

hospitals at different clusters. In the first 6 months of the outbreak from 

1st February 2020 to 31st July 2020, adult patients discharged from the 

HKIDC were offered three lung function tests at approximately one, three 

and six months upon discharge for monitoring of their outcome. Six-

minute walk test (6MWT) and health related quality of life assessment by 

Medical Outcomes Study 36-item Short Form General Health Survey 

(SF-36) were arranged on the same day of lung function test. 
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This study will provide information for counselling COVID-19 patients 

on the long-term consequences and insight on follow up plan for COVID-

19 survivors. 

2. Hypothesis 

COVID-19 leads to lung function abnormalities, reduced exercise 

capacity and impaired quality of life in survivors. 

3. Objectives of this study 

1) To describe the lung function abnormalities, exercise capacity and 

health-related quality of life in COVID-19 patients within 60 days 

after discharge. 

2) To describe the trend of abnormal lung function parameters. 

4. Methodology 

4.1 Subjects 

This is a retrospective study involving COVID-19 patients who were 

discharged from Princess Margaret Hospital in Hong Kong in the first six 

months of the outbreak. Patients above the age of 18 years old with the 

principal diagnosis of COVID-19 who were discharged from the Princess 

Margaret Hospital HKIDC between the period of 1st February 2020 to 31st 

July 2020 and had follow-up lung function test at 1-2(early), 3-6(mid) and 

>6(late) months after discharge were included in the study. A list of 

patients will be generated from the clinical data analysis and reporting 

system (CDARS) using the searching criteria of COVID-19 and lung 

function test. Patient records will be reviewed retrospectively for data 

collection. Patients who refused lung function tests will be excluded. 

4.2 Study design 

The early, mid and late lung function test parameters including spirometry 

(Forced Expiratory Volume in one second FEV1, Forced Vital Capacity FVC, 

FEV1/FVC ratio and peak expiratory flow PEF), lung volumes (Total Lung 

Capacity TLC), DLCO, maximal inspiratory pressure (PImax) and maximal 

expiratory pressure (PEmax) were recorded using CareFusion Vmax system. 

Normal lung function parameters are defined as 80% above the age-predicted 

reference. Obstructive lung defect was defined as FEV1/FVC ratio of smaller 

than 70%. The mean of individual parameters in terms of percentage predicted 

will be presented. The number and percentage of patients with abnormal lung 

function parameters within 60 days after discharge will be reported. The trend of 

abnormal lung function parameters will be described. 

The mean of 6MWT result and SF-36 scale scores of COVID-19 survivors within 

60 days after discharge will be presented. The 6MWT results of COVID-19 

survivors will be compared to normative reference data collected from a 

population survey of 538 normal healthy subjects in 2004 by the Coordinating 

Committee in Physiotherapy, Hospital Authority [3]. The SF-36 results of this 

study will be compared to the Hong Kong normative data collected from a 

random telephone survey of 2,410 Chinese adults ≥ 18 years old [4]. 

4.3 Statistical analysis 

Statistical analysis was performed using Statistical Package for Social 

Science (SPSS) version 26. Statistically significant was taken as p-

value<0.05. 

5. Results 

CDARS search yielded 323 patients discharged in the period of February 

2020 to July 2020 for COVID-19. Among them, 47 patients had lung 

function test performed after discharge. There are 30 patients with first 

lung function test performed within 60 days after discharge. Among the 

30 patients, 19 of them had second lung function test performed at 60-180 

days after discharge. Among the 19 patients, 12 of them had third lung 

function test performed 180 days after discharge. 

 
Among the 30 patients with first lung function test, the age ranged from 

21 to 80 years old (mean 53 years old). There are 16 males and 14 females. 

There are 25 patients with good past health. The remaining 5 patients had 

scoliosis, bronchiectasis, chronic obstructive lung disease, history of 

tuberculosis and lung cancer respectively. The first lung function test was 

performed on day 21 to day 59 after discharge (mean day 37). 

The first PFT results of all patients and patients with good past health 

were summarized in table 1 and table 2. All lung function parameters are 

abnormal, especially PEmax, hemoglobin adjusted DLCO, PImax and 

PEF. After corrected for underlying lung diseases, 32% patients have 

reduced hemoglobin adjusted DLCO and PImax, while 88% patients have 

reduced PEmax. 
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Table 1: First PFT result (number = 30) 

 
Table 2: First PFT result of patients with good past health (number = 25) 

The six-minute walk test results of COVID-19 survivors within 60 days 

after discharge, compared with Hong Kong normative data, were shown 

in table 3. The exercise capacity of COVID-19 survivors was significantly 

lower than normal subjects in most age groups. Two patients had SpO2 < 

88% after 6MWT. 
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The SF-36 scale scores between Hong Kong normal subjects and COVID-

19 survivors were summarized in table 4. COVID-19 survivors have 

lower quality of life in the context of physical functioning, social 

functioning and role limitation due to physical problems, compared with 

normal subjects. Table 4: 

 

For patients with serial lung function performed, adjusted DLCO and PImax improved with time. 

Among 9 patients with abnormal adjusted DLCO in the first lung function, 6 patients improved (figure 1). 
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Figure 1: showing adjusted DLCO trend 

Among 10 patients with abnormal PImax in the first lung function, 8 patients improved (figure 2). 

 

Figure 2: showing PImax trend 

Among 21 patients with abnormal PEmax in the first lung function, 8 patients improved (figure 3). 
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Figure 3: showing PEmax trend 

6. Discussion 

Our study demonstrated that 40% of the COVID-19 survivors in Hong 

Kong had abnormal lung function in terms of reduced diffusing capacity 

of carbon monoxide within 60 days after discharge, which improved with 

time. COVID-19 survivors also have reduced six-minute walk distance 

and impaired quality of life in terms of physical functioning, social 

functioning and role limitation due to physical problems. 

For COVID-19, lung function outcome was reported in different 

countries. In China, impaired diffusing-capacity, lower respiratory 

muscle strength, and lung imaging abnormalities were detected in more 

than half of the COVID-19 patients in early convalescence phase [5]. In 

Swiss, lung function was normal for patients with mild to moderate 

disease, but patients with severe disease had a DLCO 20.9% lower [6]. In 

Austria, 22% of COVID-19 survivors had reduced DLCO 100 days after 

the diagnosis [7]. In Italy, restrictive lung defect was identified 6 weeks 

after the infection [8]. In the United Kingdom, interstitial lung disease 

was diagnosed in 4.8% of survivors, predominantly organizing 

pneumonia [9]. A systematic review involving 380 patients identified a 

prevalence of 0.39 for reduced DLCO after the infection [10]. 

Up to 86.7%of our cohort demonstrated abnormal maximal respiratory 

pressure. The possible reasons include technical problems such as mouth 

leakage, muscle weakness due to prolonged bed rest during hospital stay, 

steroid related myopathy if steroid was used for immune-modulation 

during admission [11] and COVID-19 associated myositis [12]. 

The limitations of this study include small sample size, high exclusion 

rate and single center study. First, at the beginning of the COVID-19 

outbreak in Hong Kong, many patients were travelers and they left Hong 

Kong after discharge. Second, strict infection control regulations were 

observed during the outbreak, so lung function test was less available. 

Third, many patients refused follow up lung function tests because they 

were asymptomatic after recovery. The change in lung function 

parameters over time thus cannot be traced. 

However, our study result is consistent with overseas studies on COVID-

19 outcome [5,7] and studies on SARS outcome [1,2]. Follow up of 

discharged COVID-19 patients was warranted, given the impaired  

DLCO. The British Thoracic society provided guidance for respiratory 

follow up of COVID-19 survivors [13]. For patients with severe 

pneumonia, a clinical review at 4-6 weeks after discharge was suggested 

and full lung function test at 12 weeks should be considered. For patients 

with mild pneumonia, a follow up CXR at 12 weeks after discharge is 

recommended. 

7. Conclusion 

COVID-19 leads to lung function abnormalities including reduced 

diffusing capacity of carbon monoxide, maximal inspiratory pressure and 

maximal expiratory pressure in more than 40% of patients. Exercise 

capacity and health status of COVID-19 survivors are lower than normal 

subjects. 

8. References 

1. Hui DS, Wong KT, Ko FW, Tam LS, Chan DP, Woo J, et al. 

(2005). The 1-year impact of severe acute respiratory syndrome 

on pulmonary function, exercise capacity, and quality of life in 

a cohort of survivors. Chest. 128(4):2247-2261. 

2. Hui DS, Joynt GM, Wong KT, Gomersall CD, Li TS, et al. 

(2005). Impact of severe acute respiratory syndrome (SARS) on 

pulmonary function, functional capacity and quality of life in a 

cohort of survivors. Thorax. 60(5):401-409. 

3. R.C.C. T. (2005). Reference values for 6-minute walk test and 

hand-grip strength in healthy Hong Kong Chinese adults. Hong 

Kong Physiotherapy Journal. 23:6-12. 

4. Lam CL LI, Lam TP, et al. (1999). Population based norming 

of the Chinese (HK) version of the SF 36 health survey. Hong 

Kong Practitioner. 21:460-470. 

5. Huang Y, Tan C, Wu J, Chen M, Wang Z, et al. (2020). Impact 

of coronavirus disease 2019 on pulmonary function in early 

convalescence phase. Respir Res. 21(1):163. 



Clinical Case Reports and Reviews.                                                                                                                                                                         Copy rights@ Chin Tong Kwok. 

 
Auctores Publishing LLC – Volume 13(4)-306 www.auctoresonline.org  
ISSN: 2690-4861                                                                                                                              Page 7 of 7 

6. Guler SA, Ebner L, Aubry-Beigelman C, Bridevaux PO, 

Brutsche M, et al. (2021). Pulmonary function and radiological 

features 4 months after COVID-19: first results from the 

national perspective observational Swiss COVID-19 lung 

study. Eur Respir J. 57(4). 

7. Sonnweber T, Sahanic S, Pizzini A, Luger A, Schwabl C, et al. 

(2021). Cardiopulmonary recovery after COVID-19: an 

observational prospective multicentre trial. Eur Respir J. 57(4). 

8. Fumagalli A, Misuraca C, Bianchi A, Borsa N, Limonta S, et 

al. (2021). Pulmonary function in patients surviving to COVID-

19 pneumonia. Infection. 49(1):153-157. 

9. Myall KJ, Mukherjee B, Castanheira AM, Lam JL, Benedetti 

G, et al. (2021). Persistent Post-COVID-19 Interstitial Lung 

Disease. An Observational Study of Corticosteroid Treatment. 

Ann Am Thorac Soc. 18(5):799-806. 

 

10. Torres-Castro R, Vasconcello-Castillo L, Alsina-Restoy X, 

Solis-Navarro L, Burgos F, et al. (2021). Respiratory function 

in patsients post-infection by COVID-19: a systematic review 

and meta-analysis. Pulmonology. 27(4):328-337. 

11. Oganization WH. (2020). Corticosteroids for COVID-19. 

12. Zhang H, Charmchi Z, Seidman RJ, Anziska Y, Velayudhan V, 

et al. (2020). COVID-19-associated myositis with severe 

proximal and bulbar weakness. Muscle Nerve. 62(3): E57-E60. 

13. British Thoracic Society Guidance on Respiratory Follow Up 

of Patients with a Clinico-Radiological Diagnosis of COVID-

19 Pneumonia. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/2690-4861/306

 

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more  https://auctoresonline.org/journals/international-journal-of-

clinical-case-reports-and-reviews  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=66
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews

