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public  health  system;  9%  also  practise  in  the private  sec-
tor.  All  patients  with  MS attended  by  these  professionals
were  placed  under  lockdown  in accordance  with  a  govern-
ment  order  at the  time  of  writing  (second  week  of  May
2020).  An interesting  finding  is that  the respondents  were
theoretically  willing  to  continue  using  treatments  in all  cat-
egories,  including  those  considered  high  risk.  Six  patients
were  reported  to  present  relapses,  and  all  were  treated
with  corticosteroids.  Other  responses  suggest  a tendency
to  evaluate  each case  individually,  whereas  local  condi-
tions  are  not  considered  in  therapeutic  decision-making.
Another  interesting  finding  is  that  only one  confirmed
case  of  SARS-CoV-2  infection  was  reported  (Aruba).  This
patient  was  diagnosed  with  relapsing/remitting  MS and was
under  treatment  with  interferon  beta-1a  (30  �g  adminis-
tered  intramuscularly  once  a week);  this treatment  was  not
suspended.

Our  study  reflects  realistic  therapeutic  approaches  and
decision-making  by  neurologists  treating  patients  with
MS  from  a Latin  American  region  with  low  prevalence
of  the  disease,  but  facing  challenges  in the acquisition
of  and  access  to  treatments.  These  professionals  are
now  facing  an  additional  challenge  in the form  of  the
COVID-19  pandemic,  which  continues  to  expand  in the
area.

References

1. Cristiano E, Rojas JI, Romano M, Frider N, Machnicki G, Giunta
D, et al. The epidemiology of multiple sclerosis in Latin Amer-
ica and the Caribbean: a systematic review. Mult Scler. 2013;19:
844—59.

2.  Rivera VM, Macias MA. Access and barriers to MS care
in Latin America. Mult Scler J  Exp Transl Clin. 2017:1—7,
http://dx.doi.org/10.1177/2055217317700668.

3.  Johns Hopkins University. Coronavirus Resource Center. Avail-
able from: https://www.coronavirus.jhu.edu. [Accessed 10 May
2020].

4.  Giovannnoni G. Anti-CD20 immunosuppressive disease-modifying
therapies and COVID-19. Mult Scler Relat Disord. 41; 102135.
Available from: http://10.1016/j.msard.2020.102135.

5. Acosta-Frossard L,  Moreno-Torres I,  Meca-Lailana V,  García-
Domínguez JM. Documento EMCAM (Esclerosis Múltiple Comu-
nidad Autónoma de Madrid) para el manejo de pacientes
conesclerosis múltiple durante la  pandemia de SARS-CoV-2. Rev
Neu-rol. 2020;70:329—40.

6.  FOCEM-Foro Centroamericano y del Caribe de Esclerosis Múlti-
ple. Bibliografía [Internet]. Available from: www.FOCEM.org.
[Accessed 10  May 2020].

V.M. Rivera a,∗,  F. Graciab,  A. Díaz c

a Baylor  College  of  Medicine,  Houston,  TX,  United  States
b Universidad  Interamericana  de  Panamá,  Ciudad  de

Panamá,  Panama
c on  behalf  of FOCEM-Foro  Centroamericano  y  del  Caribe

de Esclerosis  Múltiple,  Instituto  Guatemalteco  del  Seguro

Social,  Ciudad  de Guatemala,  Guatemala

∗ Corresponding  author.
E-mail  address:  vrivera@bcm.edu  (V.M.  Rivera).

https://doi.org/10.1016/j.nrleng.2020.07.009
2173-5808/
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Myopathy associated with
severe SARS-CoV-2 infection

Miopatía asociada a  infección  grave  por
SARS-CoV-2

Dear Editor:

The  SARS-CoV-2  virus  first  appeared  in  China  in December
2019,  and  reached  Spain  several  weeks  later.  While  infec-
tion  mainly  causes  respiratory  symptoms,  cases  have  been
reported  since  the  beginning  of  the  pandemic  of  symptoms
suggesting  neurological  involvement:  headache,  anosmia,
myalgia,  asthenia,  insomnia,  confusion,  bradyphrenia,  etc.
These  symptoms  have been  reported  both  in mild  cases  and
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in more  severe  cases  of COVID-19  requiring  orotracheal  intu-
bation  and  intensive  care  unit (ICU)  admission.

A widely  accepted  hypothesis  is  that  the virus  uses  the
angiotensin-converting  enzyme  2 (ACE2)  receptor  to  enter
the cell.  As  the receptor  is  expressed  in  glial  cells  and neu-
rons  in  physiological  conditions,  it is  logical  that the  virus
could  cause  neurological  symptoms  over the course of  the
infection.1,2 Reports  of  neurological  symptoms  associated
with  the infection  are increasingly  frequent,  and  include
cases  of  Guillain-Barré  syndrome,  stroke,  intraparenchymal
haemorrhage,  and cerebral  thrombosis.3—13

We  present  the case  of a  45-year-old  woman  with  no  rel-
evant  history  who  was  admitted  to the ICU  due  to  severe
respiratory  insufficiency  secondary  to  bilateral  pneumo-
nia,  with  positive  nasal  swab  PCR  results  for SARS-CoV-2;
therefore,  the  patient  met  the  World  Health  Organization
criteria  for  COVID-19.  She  stayed  in the  ICU  for 2 weeks,
and  was  treated  with  hydroxychloroquine,  azithromycin,
tocilizumab,  and  ceftriaxone,  and  a  5-day cycle  of high-dose
intravenous  corticosteroids  (250  mg/day).  Upon  discharge
from  the  ICU,  she  presented  generalised  weakness  and  myal-
gia.  Physical  examination  revealed  marked  global  muscle
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Figure  1  Muscle  atrophy  in the  tibialis  anterior  (A)  and  abductor  digiti  minimi  (B).

Figure  2  Electroneuromyography  study  showing  normal  conduction  velocity  and  amplitude  in  the  left  ulnar  nerve  (A).  Sensory
amplitude in  the  superficial  radial  nerve  was  normal  (B).  Muscle  study  of  the  right  tibialis  anterior  revealed  small  motor  unit  potential
amplitudes, without  polyphasic  motor  unit potentials  (C).

atrophy,  which  was  more  severe  in the lower  limbs,  espe-
cially  the  tibialis  muscles,  and  in the  intrinsic  muscles  of
the  hands;  no  alterations  were  observed  in tactile  or  pain
sensitivity  or  in proprioception  (Fig.  1). Muscle  strength  was
2/5  in  the  lower  limbs  and 3+/5  in  the  upper  limbs.  Patellar
and  biceps  reflexes  were  present.  She  presented  no  cogni-
tive  alterations  or  cranial  nerve  involvement.  A  brain  MRI

scan  and  EEG  study  performed  within  48  hours  of admission
yielded  normal  results.

An  electroneuromyography  study  showed  completely  nor-
mal  motor  conduction  velocity  in the median,  ulnar,  sural,
and tibial  nerves.  F-wave  duration  was  48  ms  in the tibial
nerve.  The  muscle  study  showed positive  sharp  waves  at
rest, reduced  motor  unit  potential  amplitude  and  duration,
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and  no polyphasia,  especially  in the  abductor  digiti  minimi
and  the  tibialis  anterior  (Fig.  2). Creatine  phosphokinase
levels  ranged  from  642  to  900 U/L.

We  initially  suspected  Guillain-Barré  syndrome  or  crit-
ical  illness  polyneuropathy;  however,  given  the presence
of  patellar  and  biceps  reflexes  and the short  ICU  stay,  we
opted  to  perform  further  testing.  While creatine  phospho-
kinase  levels  were  not  especially  elevated,  muscle  atrophy
was  very  pronounced,  given  the  short  duration  of immobil-
isation.  Hydroxychloroquine  and corticosteroids  can  cause
symptoms  of  myopathy,  but  we consider  this hypothesis
unlikely  as  the  patient  only received  these drugs  for  one
week.  Our  final  diagnosis  was  acute  inflammatory  myopa-
thy  secondary  to  SARS-CoV-2  infection.  Progression  at 12
weeks  was  very  favourable,  and  the patient  was  practically
asymptomatic  at the end  of  this period.

Myalgia  and  asthenia  are  very  common  in patients  with
COVID-19,  and  appear  to  be  caused  by the systemic  inflam-
matory  reaction  to  the virus;  these cases  of  EMG-confirmed
myopathy  may  also  be  explained  by  inflammatory  causes.

This  study  was  approved  by  our  centre’s  research  com-
mittee.
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