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SUPPLEMENTAL E-METHODS 

Description of Participants 

The recruiting clinician had to indicate if the diagnosis of COVID-19 was “confirmed”, “probable” or 

“suspected” based on the definitions of the World Health Organisation.1 Importantly, at the beginning 

of the pandemic COVID-19 testing was not widely available; thus, many cases worldwide were 

"probable/suspected”. Additional details were recorded, including primary mitochondrial disease 

(PMD) genotype-phenotype, demographic information (age, sex, ethnicity), smoking status, coexisting 

comorbidities (respiratory dysfunction, mitochondrial diabetes, hypertension and other 

cardiovascular diseases, obesity, and neurological involvement), and outcome following COVID-19 

infection. Patient status was assessed using: 1) the modified Rankin scale2 (mRS), a six-point disability 

scale applied to evaluate stroke patients but proven effective also in neuromuscular patients,3 at 

baseline (retrospectively, before the COVID-19 infection) and after the acute phase of COVID-19; and 

2) the Newcastle Mitochondrial Disease Scale for Adults4 (NMDAS) and the Newcastle Pediatric 

Mitochondrial Disease Scale (NPMDS) at baseline.5 The NMDAS is a validated method to monitor the 

clinical expression of mitochondrial disease and to measures progression in adult patients over 16 

years. The NPMDS provides a similar assessment tool for pediatric patients (although no NPMDS value 

was provided for the four pediatric subjects of this study, therefore this scale has not been considered 

in the data analysis). NMDAS and NPMDS can be used in patients with mitochondrial disease of any 

genetic cause. The NMDAS rating scale includes the following three subscales: Current Function; 

System Specific Involvement; Current Clinical Assessment. It consists of 29 questions; each question 

has a possible score from 0 (no involvement) to 5 (severe involvement). The higher the score the more 

severe the disease. Patients have been stratified according with the severity of their PMD in mild 

(overall NMDAS score from 1 to 5), moderate (score from 6 to 20), and severe (score above 20).6, 7 
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Technical Information 

The “International Neuromuscular COVID-19 Database” is available to clinicians worldwide 

(https://www.ucl.ac.uk/centre-for-neuromuscular-diseases/news/2020/may/international-

neuromuscular-covid-19-database) and is hosted by University College London (UCL), London, United 

Kingdom (UK). The registry remains open; however, the current study utilizes data entered between 

1st May 2020 and 31st May 2021. The database was originally designed to capture COVID-19 symptoms 

and outcomes for all neuromuscular diseases.8 An additional module targeted to PMDs was created 

to capture disease-relevant information. 

 

The database was developed and hosted at UCL, London, UK, but cases were registered worldwide. It 

was only through a global collaborative effort that it was possible to recruit 79 patients with 

genetically and/or clinicopathologically confirmed mitochondrial disease, which represents the largest 

cohort ever reported. The survey was clinician-reported; patient information related to the PMDs and 

COVID-19 were provided by specialists in the field. Clinician-reported databases have been used as a 

source of information in other similar studies on COVID-19 9-13 and provide more precise information 

compared to coded data or medical records.14 

 

Health care professionals were encouraged to report all cases of COVID-19 in patients with 

neuromuscular diseases, regardless of severity. A minimum of seven days was required between 

diagnosis of COVID-19 and reporting to enable sufficient time to observe the disease course through 

resolution of the acute phase of the illness and/or hospitalization. Only anonymized patient data was 

recorded; the only identifiable information captured was that of the primary care provider registering 

the patient (name, specialty, hospital, city, country, and email address) so that further details could 

be obtained from the reporter following data analysis, if required. 

 

  

https://www.ucl.ac.uk/centre-for-neuromuscular-diseases/news/2020/may/international-neuromuscular-covid-19-database
https://www.ucl.ac.uk/centre-for-neuromuscular-diseases/news/2020/may/international-neuromuscular-covid-19-database


 3 

Standard Protocol Approvals, Registrations, and Patient Consents 

Full waiver of consent was granted by the UK Health Research Authority (HRA), given the anonymized 

nature of the patient data and retrospective design of the study, and review by an NHS Research Ethics 

Committee (REC) was not required. The project was submitted as a "Service Evaluation" to the "Clinical 

Audit and Quality Improvement Subcommittee (CAQISC)". Local guidelines were followed for non-UK 

sites. Core study data were collated from medical records with a case report form designed using the 

Research Electronic Data Capture software (REDCap, Vanderbilt University, Nashville, TN, USA). 

Multisite access and data curation was coordinated by UCL, London, UK. All data was handled in 

accordance with General Data Protection Regulation (GDPR); UCL was the data controller and 

processor under GDPR and only authorized UCL staff had access to the database. 

 

Statistics 

Continuous data are expressed as mean (± SD), while categorical data as number and percentage (%). 

In univariable analysis, chi-square test was used to compare differences in demographic and PMD-

specific features according to hospitalization status. If the cell counts were less than five, Fisher’s exact 

test was used instead. Multivariable-adjusted logistic regression was used to test the independent 

association between demographic and PMD specific features with the odds of hospitalization. Data 

are reported as odds ratio (OR) and 95% confidence intervals (95%CIs).  
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eTable 1: Presence and absence of respiratory dysfunction for each patient 

 

Patient n° 
Obstructive 
lung disease 

Obstructive Sleep 
Apnoea (OSA) 

Restrictive 
lung disease 

Non-invasive 
ventilation 

Tracheostomy 

1 No No No No No 

2 No No No No No 

3 No No Yes No No 

4 No No No No No 

5 No No No No No 

6 No No Yes No No 

7 No No No No No 

8 No No No No No 

9 No No No No No 

10 No No No No No 

11 No No Yes No No 

12 No No No No No 

13 No No No No No 

14 No No No No No 

15 No No Yes No Yes 

16 No No No No No 

17 No No No No No 

18 No No No No No 

19 No No No No No 

20 No No Yes No No 

21 No No No No No 

22 Yes Yes No Yes No 

23 Yes Yes Yes Yes No 

24 No No No No No 

25 No No No No No 

26 No No No No No 

27 Yes No No Yes No 

28 No No No No No 

29 No No No No No 

30 No No No No No 

31 Yes No No No No 

32 No No No No No 

33 Yes No No No No 

34 No No No No No 

35 No No No No No 

36 No No No No No 

37 No No No No No 

38 No No No No No 

39 No No No No No 
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40 No No No No No 

41 No No No No No 

42 No No No No No 

43 No No No No No 

44 No Yes Yes Yes No 

45 No No No No No 

46 No No Yes No No 

47 No No No No No 

48 No No No No No 

49 No No No No No 

50 No No No No No 

51 No No No No No 

52 No No No No No 

53 No No No No No 

54 No No Yes No No 

55 No No No No No 

56 No No No No No 

57 No No No No No 

58 No No No No No 

59 No No No No No 

60 No No No No No 

61 No No No No No 

62 Yes No No No No 

63 No No Yes No Yes 

64 No No No No No 

65 No No No No No 

66 No No No No No 

67 No No No No No 

68 No No No No No 

69 No No No No No 

70 No No Yes No No 

71 No No No No No 

72 No No No No No 

73 No No No No No 

74 No No No No No 

75 No No Yes Yes No 

76 No No Yes No No 

77 No No No No No 

78 No No No No No 

79 No No Yes Yes No 
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eTable 2: Presence and absence of neurological involvement for each patient 
 

Patient n° Dysphagia 
Skeletal 
muscle 

weakness 
Polyneuropathy Epilepsy 

Learning 
disability 

Stroke/ 
stroke-like 
episodes 

1 No No No No No No 

2 No No No No No No 

3 Yes Yes Yes No No No 

4 No No No No No No 

5 No No No No No No 

6 No No No Yes No Yes 

7 No Yes No No No No 

8 No No No No No No 

9 No Yes No No No No 

10 Yes Yes No No No No 

11 Yes Yes No No Yes No 

12 No No No Yes Yes No 

13 No No Yes No No No 

14 No Yes No No No No 

15 Yes Yes No No Yes No 

16 No Yes No No No No 

17 No No No No No No 

18 No Yes No No No No 

19 Yes Yes No Yes No No 

20 Yes Yes No No Yes No 

21 No Yes Yes Yes No Yes 

22 No Yes No No No No 

23 No Yes Yes No No No 

24 No Yes Yes Yes Yes No 

25 No No No No No No 

26 No Yes No No No No 

27 No No No No No No 

28 No No No No No No 

29 Yes Yes No Yes Yes No 

30 No No No Yes No No 

31 Yes No No No No No 

32 No No No No No No 

33 Yes No No Yes No No 

34 No No No No No No 

35 No No No Yes No Yes 

36 No No No No No No 

37 No No Yes No No No 

38 No No No No No No 
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39 No No No No No No 

40 No No No No No No 

41 No No No No No No 

42 No No No No No No 

43 No No No No No No 

44 Yes Yes Yes No Yes No 

45 No No No No No No 

46 No Yes Yes No No No 

47 No No No No No No 

48 Yes Yes No No No No 

49 No Yes No No No No 

50 No No No No Yes No 

51 No No No No No No 

52 No No No No No No 

53 No Yes No No Yes Yes 

54 Yes Yes No Yes Yes No 

55 No Yes No No No No 

56 No No No No No No 

57 No No No No No No 

58 Yes No No No No No 

59 Yes Yes No No No No 

60 Yes Yes No No No No 

61 Yes Yes No Yes Yes No 

62 No No No No No No 

63 Yes Yes No Yes Yes Yes 

64 No Yes No No No No 

65 No No No No No No 

66 No No No No No No 

67 No No No No No No 

68 No No No No No No 

69 No No No No No No 

70 Yes Yes No Yes No Yes 

71 No No No No No No 

72 Yes Yes No Yes No Yes 

73 No Yes No Yes No Yes 

74 No No No No No No 

75 No Yes No Yes No No 

76 Yes No No No No No 

77 No Yes No No No No 

78 No Yes No No No No 

79 Yes Yes No No No No 

 


