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Abstract. Congenital Myasthenic Syndromes (CMS) are a rare group of genetic disorders of neuromuscular transmission.
Some subtypes of CMS can be associated with respiratory and bulbar weakness and these patients may therefore be at
high risk of developing a severe disease from COVID-19. We screened 73 patients with genetically confirmed CMS who
were attending the UK national referral centre for evidence of previous Severe Acute Respiratory Syndrome Corona Virus
2 infection and their clinical outcome. Of 73 patients, seven had history of confirmed COVID-19. None of the infected
patients developed a severe disease, and there were no signals that CMS alone carries a high risk of severe disease from

COVID-19.
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INTRODUCTION

Congenital Myasthenic Syndromes (CMS) are a
rare group of heterogenous inherited neuromuscular
disorders caused by mutations in genes that encode
proteins essential for maintaining normal neuromus-
cular transmission [1]. Their characteristic clinical
feature is fatigable muscle weakness. Some CMS
subtypes are associated with respiratory muscle and
bulbar weakness causing apnoea, respiratory failure
and swallowing difficulties with inhalation risk [2].
These patients could be at high risk of severe disease
from COVID-19 and thus have been categorised as at
increased risk.

Here we assess CMS patients seen in our UK
national referral centre for evidence of previous
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Severe Acute Respiratory Syndrome Corona Virus
2 (SARS-CoV-2) infection.

METHOD

A cross-sectional, single-centre audit of a cohort
of patients with CMS at our nationally commis-
sioned highly specialised CMS service in Oxford,
United Kingdom. When patients attended regular
clinic appointments, questions on symptoms of pos-
sible COVID-19 in patient and their household were
asked, along with the results of any nasopharyn-
geal swab polymerase chain reaction (PCR) tests
or antibody tests done locally. SARS-CoV-2 anti-
nucleocapsid IgG testing was also offered in Oxford
and those who consented had a blood test taken
locally, returned back to us in pre-paid kits and were
analysed at our centre. In patients with confirmed
diagnosis of COVID-19, information was also col-
lected on household contacts as a comparator group.
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Medical records were reviewed for demographics,
diagnosis, symptoms of CMS and recent examination
findings.

RESULTS

A total of 73 patients with confirmed genetic
diagnosis of CMS were included. Their median
age, ethnicity and distribution of CMS subtypes are
summarised in Table 1. Seven patients developed evi-
dence of SARS-CoV-2 infection, confirmed on either
PCR or antibody test. Three remained asymptomatic
and four developed mild to moderate COVID-19
clinical symptoms with no requirement for supple-
mentary oxygen. Only one patient who also had
asthma was admitted to hospital for observation for
two days. The patient whose CMS was associated
with the highest respiratory and bulbar compromise
requiring nocturnal non-invasive ventilation (NIV)
via tracheostomy and modified diet had a mild dis-
ease and was treated at home with temporary increase
in NIV support. One patient with CMS and other seri-
ous health conditions (underlying malignancy, renal
transplant with immunosuppressive therapy and dial-
ysis, asthma and ischaemic heart disease) had an
asymptomatic COVID-19.

When compared to other non-CMS household
members, the CMS patients infected with SARS-
CoV-2 did not appear to develop a more severe
disease. Within two families, there were three
examples of age-matched siblings without CMS or
additional risk factors who experienced more or equal
COVID-19 symptoms. Additionally, SARS-CoV-2
infection was reported in non-CMS household mem-
bers of almost all affected patients.

None reported any significant long-term worsening
of their CMS. Figure 1 summarises our findings.

DISCUSSION

Our report of a relatively large CMS cohort iden-
tified COVID-19 in less than 10% of our patients.
However, of those affected, the majority had mild
symptoms and interestingly, within infected house-
holds the CMS patients did not appear to be at
increased risk of severe infection compared to age
similar family members. None of the infected patients
required supplementary oxygen therapy and only one
patient had a short observational admission to hospi-
tal related to her underlying asthma.

Table 1
Descriptive of patients included in the study

All patients. Patients with
N=73 confirmed COVID-19.
N=17

23 (15-61)

Median age in years (range) 32 (8-77)

Subtype of CMS (N)
DOK?7 21 3
Fast Channel CMS 3
Slow Channel CMS 12 1
CHRNE
CHAT
COLI13A1
RAPSN
GFPT1
COLQ
ALG14
PLEC
AGRN
TORI1AIP1
CHRNAI1
MUSK

Ethnicity
White 58
Asian 14 2
Mixed race 1
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SD, Standard Deviation; CMS, Congenital Myasthenic Syndrome;
DOK?7, Downstream Of tyrosine Kinase 7; CHRNE, Cholinergic
Receptor Nicotinic Epsilon subunit; CHAT, Choline Acetyltrans-
ferase; COL13A1, Collagen type XIII Alpha 1; RAPSN, Receptor
Associated Protein of the Synapse; GFPT1, Glutamine-Fructose-
6-Phosphate Transaminase 1; COLQ, Acetylcholinesterase associ-
ated collagen Q; ALG14, UDP-N-acetylglucosaminyltransferase
subunit; PLEC, Plectin, AGRN, Agrin; TOR1AIP1, Torsin 1A
Interacting Protein 1; CHRNA1, Cholinergic Receptor Nicotinic
Alpha 1 subunit; MUSK, Muscle Specific Kinase.

Although infection can trigger worsening symp-
toms of CMS [3], three of our patients remained
asymptomatic and the remaining four developed only
a mild to moderate disease. Both patients who were
considered to have the highest morbidity, including a
patient who had respiratory and bulbar compromise
(patient 6) and a patient who was on immunosuppres-
sive therapy and had an active malignancy (patient
2) did remarkably well and remained either asymp-
tomatic or had a mild self-limiting disease with full
recovery. In COVID-19 affected patients, it is diffi-
cult to know if some of the COVID symptoms could
be attributed to worsening of the CMS but the simi-
lar severity of COVID-19 symptoms in other family
members would suggest CMS worsening was not a
major feature. Of note, young children with CMS who
tend to have significant worsening of their CMS with
infections tend to be least likely to develop symp-
tomatic COVID-19.

Our report is the largest study on CMS and COVID-
19, and the results are in line with a previous
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2 patients with mild COVID-like

73 genetically confirmed symptoms but were not tested

for SARS-CoV-2 and therefore
excluded.

CMS patients

4 patients with reported COVID-like
symptoms. All had SARS-CoV-2
confirmed on PCR test and/or antibody
test.

64 patients had no COVID like
symptoms and no affected houschold
members

3 asymptomatic patients. Tested
positive for SARS-CoV-2 by PCR or
antibody test.

24 patients tested for
SARS-CoV-2 antibodies
and were all negative

Patient 1 in
household 1: 20 years,

Patient 3 in household 6:
20 years, White male.
DOK7 CMS. Wheelchair

Patient 2 in household 2: 61

years, White male. Slow Channel

CMS. Mainly distal weakness in
hands. On immunosuppressive
therapy due to renal transplant.
Has underlying malignancy for
which recciving radiotherapy.

Lives alone.

Asian male. AGRN
CMS. Three members
of household aged
between 22-50 without
CMS had mild
symptoms of COVID-
19.

dependent. Is a sibling of
patient 7.

Patient 4 in household 3: 23 years, Asian female.
RAPSN CMS. Moderate COVID-19 that did not
require hospital admission. She expressed residual
COVID symptoms of fatigue, dyspnoea and some
dysphagia that resolved with time. During an
assessment on other indications post infection, her
saturation remained >90% on exertion, normal

Patient 5 in household 4: 41 years, White /

female. DOK7 CMS with mild nocturnal
hypoventilation, stridor and asthma. Admitted to
hospital as precaution for observation but 02
saturations remained normal on room air and
was discharged after 2 days. Had mild/moderate
COVID-19 infection. Her child with no CMS

CMS with tracheostomy, night-time ventilatory support, bulbar
weakness and use of wheelchair (able to walk 20-30 steps).
Had a mild COVID-19 infection that could be treated at home,
her O2 saturations remained normal but she required 1-2 hours

Patient 6 in household 5: 15 years, White female. COLQ

extra daytime non-invasive ventilation. No other self-care
function changes. She made full recovery in less than two

Patient 7 in household 6: 24 years, White
female. DOK7 CMS. Wheelchair dependent.
Mild COVID-19 infection with full recovery
in less than 2 weeks at home. 4 other affected

members of same household; both parents

(one with sleep apnoea + nocturnal
ventilatory support and obesity) and one

weeks. Three household members with no CMS also tested
positive for SARS-CoV-2, one asymptomatic adult, one adult
with mild symptoms and one asymptomatic child.

Chest Xray and normal swallowing assessment. remained asymptomatic.
Both non-CMS parents had similar severity of

COVID-19 requiring no hospital admission. \

sibling who all had mild infection. One
sibling (patient 2) also diagnosed with CMS
remained asymptomatic.

CMS, Congenital Myasthenic Syndrome; DOK7, Downstream of tyrosine Kinase 7; AChR, Acetylcholine Receptor; CHAT, Choline Acetyltransferase; COL13A1, Collagen
type XIII Alpha 1; RAPSN, Receptor Associated Protein of the Synapse; GFPT1, Glutamine-Fructose-6-Phosphate Transaminase 1; COLQ, Acetylcholinesterase associated
collagen Q; ALG14, UDP-N-acetylglucosaminyltransferase subunit; AGRN, Agrin; TOR1AIP1, Torsin 1A Interacting Protein 1.

Fig. 1. Flowchart and summary of results.

published single case report of a mild case [4]. We
were unable to assess the overall risk of develop-
ing COVID-19 in CMS as many of our patients
were advised to shield. Due to the small numbers
an increased risk of infection and severe disease can-
not be ruled out, particularly in those with other risk
factors that led to shielding (e.g., older age, other
comorbidities). However, from this series there are no
signals that CMS alone carries a high risk of severe
COVID-19.
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