
Letter  to  the Editor

Copresence of myasthenia
gravis  and neuromyelitis optica:
a  report of 2  cases�

Coexistencia  de  miastenia  gravis y
neuromielitis óptica:  descripción de  dos casos

Dear  Editor:

Myasthenia  gravis  (MG)  and  neuromyelitis  optica  (NMO)
are  immune-mediated  disorders  with  low  prevalence  in
the general  population.  NMO  is  an  inflammatory  disease
of  the  central  nervous  system  that  mainly  affects  the
spinal  cord  and optic  nerve,  and  is  associated  with  pres-
ence  of  anti—aquaporin-4  antibodies  (AQP4-Ab)  in 60%-80%
of  patients.1 AQP4-Ab—negative  patients  with  compatible
symptoms  are  considered  to  have  neuromyelitis  optica spec-
trum  disorders  (NMOSD),  which  also  include  a  subgroup  of
patients  positive  for  anti—myelin  oligodendrocyte  glycopro-
tein  antibodies.2 MG  is  a  neuromuscular  disorder  associated
with  the  presence  of  anti—acetylcholine  receptor  anti-
bodies  (AChR-Ab)  and characterised  by  fluctuating  muscle
weakness.3 Although  NMO and  MG  affect  the  nervous  system
in  different  ways,  an association  between  the 2  has  been
reported  in  the literature,4 which  suggests  that  they  may
share  some  pathogenic  mechanism.  We  present  2  cases  of
MG  associated  with  NMO.

Our  first  patient  was  a 49-year-old  white  woman
with  AChR-Ab—positive  MG  not  associated  with  thymoma,
diagnosed  6 years  previously;  she  had not  undergone
thymectomy  due  to  good  control  of myasthenic  symp-
toms  with  pyridostigmine  and  low-dose  prednisone.  She was
admitted  to  the neurology  department  due  to  subacute
weakness,  right  leg  hypoaesthesia,  and  band-like  thoracic
pain.  The  neurological  examination  revealed  paresis  of
the  right  leg  and  right-sided  hypoaesthesia  at  the T7  sen-
sory  level,  lower  limb  hyperreflexia,  and  extensor  plantar
reflex  in  the  right  foot.  A brain  MRI scan  revealed  a  non-
specific  lesion  in the frontal  region,  and  a spinal  cord  MRI
scan  revealed  minimally  expansive  hyperintensities  at  C1-
C3,  T4-T9,  and  T11-L2  on  T2-weighted  sequences  (Fig.  1).
CSF  analysis  revealed  no abnormalities.  The  patient  tested
negative  for oligoclonal  bands  and presented  an AQP4-Ab
titre  of  6.99  (normal  range,  <  1).  The  patient  was  treated
with  boluses  of  methylprednisolone,  followed  by  prednisone
in  decreasing  doses;  symptoms  improved,  with  the only
sequelae  being  hypoaesthesia  in the T7  band  and  difficulty
urinating.  She  continued  receiving  low-dose  prednisone  and
mycophenolate  mofetil.

Our  second  patient  was  a  76-year-old  white  woman  with
type  2 diabetes  mellitus,  autoimmune  hypothyroidism,  and
Sjögren  syndrome.  She had  history  of  AChR-Ab—positive
ocular  MG;  symptoms  were  adequately  controlled  with  pyri-
dostigmine.  The  patient  visited  the  emergency  department
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Fig.  1 Cervical  and  thoracic  spinal  cord  MRI  scan.  T2-

weighted  sequence  showing  hyperintensities  at  C1-C3,  T4-T9,

and T11-L2.

due  to  abdominal  pain  and  ascending  lower  limb  weak-
ness  and paraesthesia,  and subsequently  presented  urinary
incontinence.  The  neurological  examination  revealed  para-
paresis  with  overactive  reflexes  and  suspended  sensory  loss
at  T3-L4.  A T2-weighted  MRI  scan  revealed  a  hyperintense
lesion  at C7-T8,  with  no  gadolinium  uptake  (Fig.  2).  A CSF
analysis  yielded  normal  results,  with  negative  oligoclonal
bands.  Laboratory  analysis  revealed  presence  of  AQP4-Ab  in
the  serum  and  CSF at  a titre  of  1:10.  An  autoimmune  study
detected  antinuclear  antibodies  and  extractable  nuclear
antigens  in the blood.  The  patient  was  treated  with  boluses
of  methylprednisolone,  followed  by  decreasing  doses  of
prednisone;  her  symptoms  improved,  but  mild  parapare-
sis persisted.  She  continued  treatment  with  mycophenolate
mofetil  and  prednisone.  Ten months  after  the initial  episode,
she  presented  another  episode  of  myelitis,  which was
treated  with  boluses  of  methylprednisolone,  followed  by
prednisone.  Mycophenolate  mofetil  was  suspended  and  the
patient  was  started  on  intravenous  rituximab  dosed  at 1 g,
with  the first  2 doses  separated  by  2  weeks  and subsequent
doses  separated  by  6  months;  she  has shown  no  symptom
recurrence  to  date.

NMO  is  an inflammatory  disease  frequently  associated
with  presence  of  AQP4-Ab,1 a highly  specific  marker  of  the
disease.5 The  pathogenicity  of  these antibodies  is  thought
to  be explained  by their  binding  to  astrocytes,  with  subse-
quent  complement  activation.  Furthermore,  patients  with
MG  show IgG1  and  IgG3  AChR  antibodies,  which  also  acti-
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Fig.  2  Thoracic  spinal  cord  MRI.  T2-weighted  sequence

revealing  a  hyperintense  lesion  at  the C7-T8  level.

vate  the  complement  system,  leading  to  motor  endplate
dysfunction.6

Copresence  of  MG  and  NMO was  first  reported  in 1995;
several other  cases  have since  been  described.  Most patients
are  non-white  women,  in whom  MG  was  diagnosed  first.
In  72.9%  of  patients,  NMO  presented  after  thymectomy,
unlike  in  the  2 cases  presented  here.  Positivity  for  AChR-
Ab  and  AQP4-Ab  was  detected  in 97.7%  and  90%  of  patients,
respectively,3 and  several  studies  indicate  that  MG  was  mild,
with  some  patients  even  presenting  remission  of  MG.4,7

Few  data  are  available  on  the  most  appropriate  treatment
for  these  patients.  Intravenous  corticoids  and/or  plasma-
pheresis  may  be  used in  the acute  phase,1,4,7 followed
by  long-term  treatment  with  different  immunosuppressants
(corticosteroids,  azathioprine,  cyclophosphamide,  ritux-
imab,  mitoxantrone);  progression  varies  between  patients,
and  outcomes  are  often  poor.1,4,7

Both  NMO  and MG present  low prevalence  in the  general
population.8,9 Both  conditions  may  be  considered  autoim-
mune  channelopathies,  and  present  several  similarities:
both  involve  genetic  and  environmental  factors,  are  more
frequent  in  women,  and present  in association  with  other
systemic  or  organ-specific  autoimmune  diseases.10 Sjö-
gren  syndrome  and systemic  lupus  erythematosus,  among
other  autoimmune  diseases,  have  been  widely  described
in  patients  with  MG  and  NMO.  NMO is  probably  explained
by  the  co-presence  of different  entities;  positivity  for
anti-AQP4-Ab  is  highly  specific  of  patients  with  NMO and
symptoms  of  optic  neuritis  or  longitudinally  extensive  trans-

verse  myelitis.11 In  fact,  several  studies  have  shown  that  up
to  20%-30%  of  patients  with  NMO also  present  other  autoim-
mune  diseases,12 and a  case-control  study  of  patients  with
NMO  showed  that  2%  had  MG  and 11%  presented  AChR-Ab.13

Given  the low  prevalence  of  both  entities,  we  may  expect
to  observe  a lower  proportion  of patients  presenting  MG  and
NMO.  However,  the association  between  the 2 entities  is
unsurprising  considering  that  AQP4 is  expressed  not only  in
the  central  nervous  system  but  also  in  skeletal  muscles14 and
thymic  epithelial  cells.15 The  thymic  abnormalities  occur-
ring  in patients  with  MG  may  constitute  a risk  factor  for
AQP4-Ab  production  due  to  AChR-Ab  −  induced  degeneration
of the  postsynaptic  membrane.16 The  pathogenesis  of this
association  may  be linked  to  CD4+ regulatory  T  cells,  which
are  involved  in  immunologic  self-tolerance  and whose  levels
may  decrease  or  be altered  in both  entities.4,7 The  reason
why  NMO  more  frequently  co-presents  in patients  with  MG
undergoing  thymectomy  is  also  unknown,  although  it seems
to be linked  to  the  role  of  the thymus  in self-tolerance  in
adulthood.

In  conclusion,  we  should  be aware  of  the  possible  asso-
ciation  between  MG  and  NMO;  correct  diagnosis  may  have
considerable  implications  for treatment  and  prognosis.
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pregnancy and breastfeeding.
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Spanish Society of Neurology’s
Headache Study  Group’’�

Respecto al artículo «Cefalea: embarazo  y
lactancia. Recomendaciones  del Grupo de
Estudio de Cefaleas  de  la Sociedad Española
de Neurología (GECSEN)»

Dear  Editor:

We  would  like  to  comment  on  2 relevant  aspects  of  the
article  ‘‘Headache:  pregnancy  and  breastfeeding.  Recom-
mendations  of  the  Spanish  Society  of Neurology’s  Headache
Study  Group,’’  published  online  in April  2019.1 Firstly,  we
wish  to  mention  the  notice  issued  by  the  Spanish  Agency
for Medicines  and Medical  Devices  on  12  September  2019,2

which  warned  about  a slight  increase  in the  risk  of  orofacial
clefts  in  children  of  women  exposed  to  ondansetron  during
the first  trimester  of  pregnancy.  This  drug should  therefore
be  avoided  in pregnant  women, especially  during  the first
trimester;  pregnant  women  should  be  informed  about  these
potential  adverse  effects,  and  effective  contraceptive  mea-
sures  should  be  implemented  when  necessary.3

We  would  also  like  to  stress  the fact that  no drug  is
exempt  from  risks,  particularly  in  this  population  group;  we
should  therefore  be  cautious  and  aim  to  avoid  pharmaco-
logical  treatment  in these  patients  whenever  possible.  If
pharmacological  treatment  is  unavoidable,  drugs  should  be
selected  in  order  of  their  safety,  according  to the safety  data
available,  and  patients  must  be  duly  informed  about  the
associated  risks.  Lastly,  any suspected  adverse  reaction  must

� Please cite this article as: Gonzalez-García N,  Pozo-Rosich P.

Respecto al artículo «Cefalea: embarazo y lactancia. Recomenda-

ciones del Grupo de Estudio de Cefaleas de la  Sociedad Española de

Neurología (GECSEN)». Neurología. 2021;36:176.

be reported  through  the  appropriate  pharmacovigilance  sys-
tems.
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Barcelona,  Barcelona,  Spain

∗ Corresponding  author.
E-mail  address:  nurigongar@gmail.com
(N.  Gonzalez-García).

https://doi.org/10.1016/j.nrleng.2020.01.004

2173-5808/

© 2020 Published by  Elsevier Espa?a, S.L.U. on behalf of  Sociedad

Espa?ola de Neurolog?a. This is  an open access article under the

CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

176

http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0060
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0060
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0060
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0060
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0065
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0070
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0075
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
http://refhub.elsevier.com/S2173-5808(20)30265-0/sbref0080
mailto:rpinarmorales@gmail.com
https://doi.org/10.1016/j.nrleng.2020.02.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nrleng.2020.01.004&domain=pdf
https://linkinghub.elsevier.com/retrieve/pii/S021348531930009X
https://linkinghub.elsevier.com/retrieve/pii/S021348531930009X
https://www.aemps.gob.es/informa/circulares/medicamentosveterinarios/seguridad-4/ondansetron-riesgo-de-defectos-de-cierre-orofaciales-labio-leporino-paladar-hendido-tras-su-uso-durante-el-primer-trimestre-del-embarazo/
https://www.aemps.gob.es/informa/circulares/medicamentosveterinarios/seguridad-4/ondansetron-riesgo-de-defectos-de-cierre-orofaciales-labio-leporino-paladar-hendido-tras-su-uso-durante-el-primer-trimestre-del-embarazo/
https://www.aemps.gob.es/informa/circulares/medicamentosveterinarios/seguridad-4/ondansetron-riesgo-de-defectos-de-cierre-orofaciales-labio-leporino-paladar-hendido-tras-su-uso-durante-el-primer-trimestre-del-embarazo/
https://www.aemps.gob.es/informa/circulares/medicamentosveterinarios/seguridad-4/ondansetron-riesgo-de-defectos-de-cierre-orofaciales-labio-leporino-paladar-hendido-tras-su-uso-durante-el-primer-trimestre-del-embarazo/
https://www.aemps.gob.es/informa/circulares/medicamentosveterinarios/seguridad-4/ondansetron-riesgo-de-defectos-de-cierre-orofaciales-labio-leporino-paladar-hendido-tras-su-uso-durante-el-primer-trimestre-del-embarazo/
https://linkinghub.elsevier.com/retrieve/pii/S0890623818301230
https://linkinghub.elsevier.com/retrieve/pii/S0890623818301230
mailto:nurigongar@gmail.com
https://doi.org/10.1016/j.nrleng.2020.01.004
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Copresence of myasthenia gravis and neuromyelitis optica: a report of 2 cases
	References
	Midbrain Virchow-Robin spaces and Parkinsonism: A case report and literature review
	References
	Copresence of myasthenia gravis and neuromyelitis optica: a report of 2 cases
	References
	Comments on "Headache: pregnancy and breastfeeding. Recommendations of the Spanish Society of Neurology's Headache Study Group"
	References
	Progressive triple cervical artery dissection in association with upper respiratory tract infection
	Ethical standards

	References
	Role of the Carnett sign in the diagnosis of anterior cutaneous nerve entrapment syndrome misdiagnosed as somatic symptom disorder: A case report
	Case report
	Discussion

	References
	Psychic akinesia (athymhormia) secondary to hypoxia in the context of altitude sickness
	Case report
	Discussion
	Conflicts of interest
	Acknowledgements

	References
	Relation between COVID-19 and Guillain-Barre syndrome in adults. Systematic review
	Funding
	Conflict of interest

	References
	Substance P, proinflammatory cytokines, transient receptor potential vanilloid subtype 1 and COVID-19: a working hypothesis
	Funding

	References
	Isolated syncope as a form of presentation of COVID-19 infection
	Conflicts of interest

	References
	Impact of the COVID-19 pandemic on a cohort of ALS patients in Catalonia
	Methods
	Results
	Discussion
	Acknowledgements

	References

