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Code stroke. Can  we improve
stroke times? A  reply�

Código  ictus. ¿Podríamos mejorar  los  tiempos?
Réplica

Dear  Editor:

We  appreciate  the interest  in  our  article  ‘‘Code  stroke  in
Asturias,’’1 as  it presents  us  an  opportunity  to  offer  more
detail  on  the  code  stroke  strategy  being  implemented  in our
region,  and  to  make improvements  based on  other  authors’
contributions.

We  entirely  concur  with  the authors  of  the letter  that
transport  times  from  more  remote  areas  constitute  a chal-
lenge  for  the  treatment  of  acute  stroke  in many  patients  who
are  more  distant  from  the  2 reference  hospitals.  This  can
be  observed  in the  small  number  of patients  from  the most
remote  areas  among  those  who  receive  treatment,  despite
increases  in code  stroke  activation  and in the  administra-
tion  of reperfusion  therapy since  the latest  update  to  our
region’s  code  stroke  policy.2

We  plan  to  apply  research  and  communications  tech-
nologies  to  address  the  obstacles  of time  and  our region’s
topography.  Telemedicine  has  long  been  used in  the treat-
ment  of acute  stroke;  fibrinolysis  administered  at  remote
centres  by a specialist  at the reference  hospital  has been
shown  to be  safe  and  effective,  and  is  associated  with
good  long-term  progression.3—5 The  technique  is  less well-
established  in some  other  areas  of  Spain,  but  has  achieved
similar  results.6,7 Various  clinical  practice  guidelines  attest
to  the  effectiveness  of  telemedicine,  recommending  its  use
for  stroke  treatment.8,9 Telestroke  has  also  been  associ-
ated  with  improvements  in rural  settings10; NIHSS  scores
established  in examinations  performed  over videoconfer-
ence  have  been  shown  to  be  valid  and  reliable.11 Other
studies  have  demonstrated  good  results  for  the identi-
fication  of candidates  by  teleradiology,  with  specialists
viewing  scans  remotely.12 In  our  region,  this function
is  provided  via  an  internet  connection  between  public
hospitals,  allowing  radiological  imagery  to  be  sent  and
viewed.

The  Public  Health  System of  Asturias  is  currently  work-
ing  to implement  a specific  telemedicine  system  for  the
treatment  of  acute  stroke.  We  hope  that  once  the sys-
tem  is  live,  acute-phase  stroke  treatment  will become
available  to  patients  who  are  currently  outside the  treat-
ment  window  for  fibrinolysis,  or  who  are  excluded  from
the  code  stroke  system  itself  due  to  long  transport
times.

The  telestroke  system  is  intended  to  enable  neurolo-
gists  at  reference  centres  to  collaborate  with  local  on-call
physicians  to  simultaneously  examine  patients  from  more
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remote  areas  without  on-call  neurology  services  or  stroke
units,  and  to  assess  neuroimaging  findings  and  share  clin-
ical  history  data  in  real time,  jointly  deciding  whether  to
administer  fibrinolysis.  The  only  aspect  on  which  we  dis-
agree  with  the authors  of the letter  is  whether  patients
should  be transported  to  reference  hospitals  once  perfusion
is  underway.  Some  studies  have  demonstrated  the safety
and  effectiveness  of transporting  patients  during  adminis-
tration  of  fibrinolysis.13,14 This  approach  offers  the benefits
of  admission  to  a stroke  unit  (which  is  not  possible  in
remote  hospitals)  and the associated  protocols,  care, man-
agement  of  complications,  and diagnostic  and therapeutic
procedures.  It  also  minimises  treatment  delays  for  patients
requiring  endovascular  treatment:  invaluable  time  is  wasted
if  we  wait  for fibrinolysis  to  be completed  at the  local  hos-
pital.
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Intracranial hypertension
syndrome in a patient with
psoriasis receiving
ustekinumab�

Síndrome de hipertensión intracraneal en una
paciente con psoriasis tratada con
ustekinumab

Dear Editor,

Ustekinumab  is  a human  IgG1k  monoclonal  antibody  that
binds  to the  p40 subunit  of  interleukins  IL-12  and  IL-23;
these  cytokines  are  involved  in  the pathogenesis  of  psoria-
sis.  The  efficacy  and  safety  of  the  drug for treating  moderate
to  severe  psoriasis  were  evaluated  in the PHOENIX  1  and  2
studies  (the  latter  had  a  follow-up  period  of  up  to  5 years).
Adverse  drug  reactions  included  infections  and  tumours.1

We  describe  the case  of  a  patient  with  psoriasis  and  receiv-
ing  ustekinumab  who  developed  intracranial  hypertension
syndrome  but showed  no  abnormalities  in aetiological
studies.

The  patient  was  a 27-year-old  woman  with  a 13-year  his-
tory  of plaque  psoriasis;  she  had previously  been  treated
with  methotrexate  and  cyclosporine,  with  no  response.  She
had  a  non-hormonal  intrauterine  device  and  was  not obese.
In  April  2016,  the patient  received  a  45-mg  injection  of
ustekinumab;  she  received  another  injection  on  week  4,
and subsequently  every  12  weeks.  Six  months  after  treat-
ment  onset  (after  the fourth  dose),  the  patient  began
to  experience  blurred  vision  in  the  right  eye  and  recur-
rent  episodes  of  complete  vision  loss  (black-outs)  lasting
several  seconds,  also  in the  right  eye.  She  also  devel-
oped oppressive  right-sided  hemicrania  continua  of mild
to  moderate  intensity.  The  patient  was  evaluated  at our
hospital’s  neurology  department  in December  2016.  The
neurological  examination  detected  bilateral  papilloedema
predominantly  affecting  the right  eye,  and normal  visual

� Please cite this article as: Reyes Bueno JA, Reyes Garrido V,
León A, Bustamante R. Síndrome de hipertensión intracraneal en
una paciente con psoriasis tratada con ustekinumab. Neurología.
2019;34:281—282.

acuity  and visual  field.  All  analyses  yielded  normal  results
(complete  blood  count,  haemostasis  tests,  biochemical
study,  liver  profile,  hormone  analysis,  autoimmunity  study,
infectious  serology  study).  Brain  MRI,  MRI  angiography  of  the
venous  sinuses,  and  visual  evoked  potentials  revealed  no
alterations.  Ocular  ultrasound  revealed  bilateral  optic  nerve
sheath  thickening  (up  to  6.1  mm)  and optic  disc  swelling
(up  to  1 mm),  particularly  in the right  eye.  These  find-
ings  indicate  intracranial  hypertension.  A lumbar  puncture
revealed  a CSF  opening  pressure  of  30  cm  H2O;  a CSF analysis
revealed  no alterations  (infectious  serology  study,  oligo-
clonal  bands,  molecular  biology  analysis).  Treatment  with
ustekinumab  was  discontinued  in December  2016. In  Jan-
uary  2017,  the patient  was  started on  acetazolamide,  which
improved  the  headache  and  reduced  the  frequency  of  the
episodes  of  vision  loss.  An  ocular  ultrasound  performed  in
February  2017  also  showed  slight  improvements,  with  an
optic  nerve  sheath  thickness  of  5.7  mm  in the  right  eye
and  5.6  mm  in the  left.  Papilloedema  persisted.  The  ocu-
lar  ultrasound  revealed  no  thickening  of the  optic  nerve.
Two  months  later,  the patient  was  fully  asymptomatic;
acetazolamide  was  progressively  withdrawn.  In  the absence
of  any  other  findings  that  may  explain  the  symptoms,
the  patient  was  diagnosed  with  intracranial  hyperten-
sion  syndrome  probably  secondary  to treatment  with
ustekinumab.

Intracranial  hypertension  syndrome  is  characterised
by  elevated  CSF pressure,  frequently  above  25  cm H2O.
The  condition  has  been  found  to  be  associated  with  a
number  of  drugs,  including  amiodarone,  cytarabine,  cor-
ticosteroids,  ciclosporin,  LH-RH  analogues,  levothyroxine,
lithium,  rofecoxib,  levonorgestrel,  growth  hormone,  tetra-
cycline,  retinoids,  and even  some  medicinal  herbs  used
in  southern  India.2,3 In patients  with  psoriasis,  intracranial
hypertension  has also  been  associated  with  methotrexate4

and  acitretin.5 A complete  aetiological  study  should  be  con-
ducted  to  rule  out  such  other  causes  as  cerebral  venous  sinus
thrombosis  or  CNS  infection.2 Clinical  trials  of  ustekinumab
report  no  adverse  reactions  involving  the CNS, although
some  authors  have described  various  neurological  adverse
effects:  Gratton  et al.,6 for example,  report  a  case  of
reversible  posterior  leukoencephalopathy,  whereas  Stöll-
berger  and  Finsterer7 report  a  case  of  varicella  zoster  virus
meningitis.  Interestingly,  Abdelnabi  et  al.8 report  a  case
similar  to  our  own,  a young  woman  developing  intracra-
nial  hypertension  secondary  to  treatment  with  ustekinumab,
although  in their  case  the  patient  presented  memory  alter-

http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0130
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0135
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
http://refhub.elsevier.com/S2173-5808(18)30145-7/sbref0140
mailto:lbf.benfer@gmail.com
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.2017.05.003&domain=pdf

	Code stroke. Can we improve stroke times? A reply
	References
	Diagnosis of POEMS syndrome in a patient with long-standing neuropathy
	References
	Temporal crescent syndrome secondary to transient ischaemic attack
	Clinical case
	Discussion

	References
	Primary angiitis of the central nervous system: 25 years of follow-up and mild motor sequelae
	References
	Code stroke: can we improve response times?
	References
	Code stroke. Can we improve stroke times? A reply
	References
	Intracranial hypertension syndrome in a patient with psoriasis receiving ustekinumab
	References

