
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Neurología. 2020;35(6):357—362

NEUROLOGÍA
www.elsevier.es/neurologia

ORIGINAL ARTICLE

Pulse  immunosuppressive  therapy  for multiple
sclerosis during  the  SARS-CoV-2  lockdown
de-escalation plan:  safety  algorithm�

G. Valero-Lópeza,b, E. Carreón-Guarnizoa,b,c, R. Hernández-Claresa,b,c,
F.  Iniesta-Martínezb,c, J. Jiménez-Veigaa,b,c, A. Moreno-Docond,
M.A.  Iborra-Bendichod, E. Aznar-Roblesa,b, M.F. Hellín-Gil a,b, A. Morales-Ortiza,
J.E.  Meca-Lallanaa,b,c,∗

a Servicio  de  Neurología,  Hospital  Clínico  Universitario  ‘‘Virgen  de  la  Arrixaca’’,  IMIB-Arrixaca,  Murcia,  Spain
b CSUR  Esclerosis  Múltiple  y  Unidad  de  Neuroinmunología  Clínica,  Servicio  de  Neurología,  Hospital  Clínico  Universitario  ‘‘Virgen
de la  Arrixaca’’,  IMIB-Arrixaca,  Murcia,  Spain
c Cátedra  de  Neuroinmunología  Clínica  y  Esclerosis  Múltiple,  UCAM,  Universidad  Católica  San  Antonio,  Murcia,  Spain
d Servicio  de  Microbiología,  Unidad  de  Virología,  Hospital  Clínico  Universitario  ‘‘Virgen  de  la  Arrixaca’’,  IMIB-Arrixaca,  Murcia,
Spain

Received 14  May  2020;  accepted  1  June  2020
Available  online  4  July  2020

KEYWORDS
SARS-COV-2;
Multiple  sclerosis;
COVID-19;
Immunosuppressants;
PCR

Abstract
Introduction:  The  COVID-19  pandemic  is  changing  approaches  to  diagnosis,  treatment,  and
care provision  in  multiple  sclerosis  (MS).  During  both  the  initial  and  peak  phases  of  the  epidemic,
the administration  of  disease-modifying  drugs,  typically  immunosuppressants  administered  in
pulses, was  suspended  due  to  the  uncertainty  about  their  impact  on  SARS-CoV-2  infection,
mainly in  contagious  asymptomatic/presymptomatic  patients.  The  purpose  of  this  study  is  to
present a  safety  algorithm  enabling  patients  to  resume  pulse  immunosuppressive  therapy  (PIT)
during the  easing  of  lockdown  measures.
Methods:  We  developed  a  safety  algorithm  based  on  our  clinical  experience  with  MS  and
the available  published  evidence;  the  algorithm  assists  in  the  detection  of  contagious  asymp-
tomatic/presymptomatic  cases  and  of  patients  with  mild  symptoms  of  SARS-CoV-2  infection  with

a view  to  withdrawing  PIT  in  these  patients  and  preventing  new  infections  at  day  hospitals.
Results:  We  developed  a  clinical/microbiological  screening  algorithm  consisting  of  a  symptom
checklist, applied  during  a  teleconsultation  48  h  before  the  scheduled  session  of  PIT,  and  PCR
testing for  SARS-CoV-2  in  nasopharyngeal  exudate  24  h  before  the  procedure.

� Please cite this article as: Valero-López G, Carreón-Guarnizo E, Hernández-Clares R, Iniesta-Martínez F, Jiménez-Veiga J, Moreno-Docon
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Conclusion:  The  application  of  our  safety  algorithm  presents  a  favourable  risk-benefit  ratio
despite the  fact  that  the  actual  proportion  of  asymptomatic  and  presymptomatic  individuals  is
unknown. Systematic  PCR  testing,  which  provides  the  highest  sensitivity  for  detecting  presymp-
tomatic cases,  combined  with  early  detection  of  symptoms  of  SARS-CoV-2  infection  may  reduce
infections  and  improve  detection  of  high-risk  patients  before  they  receive  PIT.
© 2020  Sociedad  Española  de  Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Tratamiento  inmunosupresor  en  pulsos  en  esclerosis  múltiple  durante  el  desescalado
de  la  epidemia  por  SARS-CoV-2.  Algoritmo  de  seguridad

Resumen
Introducción:  La  pandemia  por  SARS-CoV-2  está  condicionando  los  abordajes  diagnósticos,
terapéuticos  y  asistenciales  establecidos  en  esclerosis  múltiple  (EM).  Durante  las  fases  inicial
y pico  de  la  epidemia,  los  fármacos  modificadores  del  curso  de  la  EM  caracterizados  por  ser
inmunosupresores  administrados  en  pulsos  (TIP),  vieron  pospuesta  su  administración  debido  a
la incertidumbre  sobre  su  influencia  en  la  infección,  principalmente  en  contagiosos  asintomáti-
cos/presintomáticos.  El  objetivo  de  este  trabajo  es  presentar  un  algoritmo  basado  en  criterios
de seguridad  que  permita  reanudar  los  TIP  durante  la  fase  de  desescalado.
Metodos:  Se  elabora  un  algoritmo,  cuya  estructura  se  sustenta  en  la  experiencia  clínica  en
EM de  los  autores  y  en  una  revisión  bibliográfica  del  conocimiento  acumulado,  que  facilita  la
detección  de  contagiosos  asintomáticos,  presintomáticos  o  con  síntomas  leves  de  SARS-Cov-
2, con  el  objetivo  de  evitar  la  administración  de  TIP  y  contagios  por  contacto  prolongado  en
hospital de  día  (HdD).
Resultados:  Algoritmo  con  doble  filtro  clínico-microbiológico  consistente  en  la  aplicación
telemática  de  un  listado  de  comprobación  de  síntomas  y  después  realización  de  PCR  para  SARS-
CoV-2 en  exudado  nasofaríngeo,  a  las  48  y  24  horas  antes  del  TIP  programado  respectivamente.
Conclusión:  Considerando  el  balance  beneficio-riesgo,  la  aplicación  del  algoritmo  resultaría
ventajosa  pese  a  que  no  se  conoce  la  proporción  real  de  asintomáticos/presintomáticos  con-
tagiosos.  La  realización  sistemática  de  PCR,  como  test  con  mayor  sensibilidad  en  la  fase
presintomática  de  la  infección,  en  combinación  con  un  sistema  de  detección  precoz  de  sín-
tomas, reduciría  contagios  y  favorecería  la  identificación  de  pacientes  con  riesgo  antes  de  su
exposición  a  TIP.
© 2020  Sociedad  Española  de  Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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he COVID-19 pandemic that began in early 2020 represents a chal-
enge for healthcare systems worldwide. All healthcare levels have
een affected, from emergency and intensive care departments to
ospital and outpatient healthcare services. This situation has led
o an urgent reorganisation of medical care and a change in the
irect relationship with the patient.

Multiple sclerosis (MS) units have been no exception, and
elemedicine has become a very useful strategy to reduce in-person
onsultations and limit the risk of infection. However, many inter-
entions performed at MS units require the physical attendance of
atients; these include the parenteral (and oral) administration of
ulse immunosuppressive therapy (PIT), especially at day hospitals
Table 1). Using immunosuppressants while maintaining adequate
afety measures represents a true challenge and a test of the Span-
sh healthcare system’s capacity for adaptation.
Given the current lack of scientific evidence, we must consider
mmunosuppressed patients as a high-risk population in the event of
ARS-CoV-2 infection.1 However, prior experience with such other
oronaviruses as SARS-CoV and MERS-CoV and the limited data avail-

o
r

t

ble on SARS-CoV-2 infection in immunosuppressed patients do not
urrently suggest more severe symptoms in the event of infection.2

n any case, this situation poses a dilemma regarding the risk-benefit
atio of PIT.

Administration of PIT during the initial and peak stages of the
andemic was influenced by the lack of information on the preva-
ence of contagious, asymptomatic/presymptomatic carriers of the
irus and the limited access to diagnostic tests. On the positive
ide, adherence to lockdown measures among MS patients in gen-
ral (as in the general population), and immunosuppressed patients
considered a high-risk population) in particular, may have reduced
he number of infections; this situation may change during the de-
scalation phase.

During these stages, given the uncertainty about the conse-
uences of SARS-CoV-2 infection in patients receiving PIT and the
ecommendations of several expert groups, the strategy used by
any MS units has been to postpone the onset and administration
f PIT, awaiting the end of the pandemic, in order to minimise the
isk of infection of patients visiting hospital.3—5

Considering that lockdown measures are now being eased, and
hat the available experience does not allow us to expect an end to
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Table  1  Drugs  used  in  pulse  immunosuppressive  therapy  for  multiple  sclerosis.

Drug  Indication  Route  of  administration  Time  (h)

Methylprednisolone  Relapse  Parenteral  2.5
Natalizumab  RMS  Parenteral  3
Ocrelizumab  RMS;  PPMS  Parenteral  5
Alemtuzumab  RMS  Parenteral  8
Cladribinea RMS  Oral  −
PPMS: primary progressive multiple sclerosis; RMS: recurrent multiple sclerosis.
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a Although cladribine is administered orally and does not require
it is a pulse-administered treatment.

the pandemic in the short term, the strategy of delaying adminis-
tration of PIT indefinitely is not acceptable due to the high risk of
MS reactivation6—8; therefore, a change of strategy is needed.

To do this, we developed an algorithm based on safety criteria,
the main aim of which is to detect asymptomatic, presymptomatic,
and mildly symptomatic patients with SARS-CoV-2 infection before
scheduled PIT sessions.

Objectives

1 To avoid administering PIT to an unidentified infected
patient/contagious asymptomatic patient (with active infection)
or presymptomatic patient (in the incubation period).

2 To reduce the risk of infection of patients receiving PIT at day
hospitals due to prolonged contact with an unidentified infected
individual or contagious asymptomatic/presymptomatic individ-
ual.

3 To avoid these 2 situations in patients with mild symptoms sug-
gestive of active SARS-CoV-2 infection.

Material  and  methods

The algorithm is based on our own clinical experience in the mana-
gement and treatment of MS, the knowledge acquired during the
COVID-19 pandemic, and a literature review of studies published on
each topic during the pandemic.

We present an analysis of the rationale underpinning the inclu-
sion of each objective and its fulfilment in the algorithm.

Objective 1: to avoid administering PIT to an unidentified
infected patient/contagious asymptomatic patient (with active
infection) or presymptomatic patient (in the incubation period).

- No clinical or experimental information or evidence is available
on whether PIT may facilitate or exacerbate progression of SARS-
CoV-2 infection or whether, to the contrary, it has no influence
at all. For example, some studies with infected post-transplant
immunosuppressed patients report that infection was not more
severe than in the general population; however, the results are
controversial.9 Several registries have been created to gather
experience and increase understanding of this question.

- An empirical approach to the situation, based on the clini-
cal experience with other diseases, would recommend avoiding
administration of PIT to asymptomatic/presymptomatic infected
patients.10

Objective 2: to reduce the risk of infection in patients receiving
PIT at a day hospital due to prolonged contact with an unidenti-
fied infected individual/contagious asymptomatic/presymptomatic

individual.

- Although the prevalence of contagious, asymp-
tomatic/presymptomatic carriers of the virus is unknown,

�
�
�
�

ients to attend a day hospital, it is included in the algorithm as

cases of infection in the presymptomatic stage/incubation
period have been reported.11—13 Experience from reported cases
seems to indicate that, in mild cases, transmission of infection
mainly occurs in the first week after symptom onset, from 1
to 2 days before to 5—6 days after. Patients with more severe
symptoms are thought to be more contagious, and for a longer
period.14,15

 Restricting the number and duration of visits to healthcare facil-
ities to decrease the risk of SARS-CoV-2 infection16,17 is not
applicable to patients requiring PIT administration at day hos-
pitals. However, patients may benefit from physical distancing
measures and appointment scheduling.

 Considering that prolonged sessions are frequently necessary
for PIT administration, the risk of susceptible individuals (other
patients and healthcare staff) being infected by contagious
asymptomatic/presymptomatic individuals should be reduced by
avoiding their presence at day hospitals.

Objective 3: to avoid these 2 situations in patients with mild
ymptoms suggestive of active SARS-CoV-2 infection.

 Before the pandemic, the administration of PIT in patients with
banal viral infections, even with mild symptoms (low-grade fever,
headache) was already delayed in clinical practice. There is even
greater justification for applying this reasoning to patients with
mild symptoms, who should not attend a day hospital until infec-
tion with SARS-CoV-2 is ruled out.

esults

ur algorithm is structured around the application of a double
creening: first a clinical and then a microbiological screening
Fig. 1).

linical  protocol

bsence of symptoms compatible with SARS-CoV-2 infection is ver-
fied by telephone or e-mail, using a symptom checklist, for all
atients scheduled to receive PIT. As nursing staff are responsible
or administering PIT, and given their significant role in MS units,
hey are probably the best qualified professionals to conduct this
heck. The clinical protocol is applied 48 h before and on the day
f PIT session (Fig. 1).

Symptom checklist:

 Are you experiencing or have you experienced the following symp-
toms over the past 2 weeks?
 Throat pain
 Persistent cough
 Diarrhoea
 Anosmia
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Table  2  Interpretation  of  diagnostic  tests  in  all  stages  of
SARS-CoV-2  infection.

PCR  Ag  IgM  IgG  Interpretation

+  −  −  −  Presymptomatic  stage
+ +/−  +/−  +/−  Initial  stage  (1−7  days)
+/− −  +  +/−  2nd  stage  (8−14  days)
+/− −  +/+  +/+  3rd  stage  (>  15  days)
− −  +/−  +/+  Past  infection

Ag: viral antigen detection test; IgG: IgG antibody detection
test; IgM: IgM antibody detection test; PCR: polymerase chain
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ig.  1  Algorithm  for  pulse  immunosuppressive  therapy  (PIT)  ad

 Have you been in contact with anybody with confirmed COVID-19
over the past month?

 Does any member of your family have fever or any symptom of
infection?

Outcomes after the application of the clinical protocol:

 Symptomatic patient/suspected active infection: if infection is
medically confirmed, PIT is postponed. Assessment by the infec-
tious diseases unit

 Asymptomatic patient: application of the microbiological proto-
col

icrobiological protocol

-  1)  The  day  before  PIT  (24  h  before):
 PCR  test  for  SARS-CoV-2  in  nasopharyngeal  exudate

-  2)  The  day  scheduled  for  the  PIT  session:  verification  of
microbiology  findings:

 Negative  result:  patient  may  pass  to  the  treatment  room
with  protection  measures  (surgical  mask  and  hand  sani-
tiser)

 Positive  result:  PIT  is  postponed.  Assessment  by  the  infec-
tious  diseases  unit

iscussion

ur protocol proposes a double screening, with initial clini-
al telephone verification as triage for patients scheduled to
eceive PIT, with the aim of identifying mildly symptomatic
atients. This enables us to channel patients to the systems
stablished for clinical management of SARS-CoV-2 infection and
o avoid appointments or treatments with potentially contagious
atients.18

The exact sensitivity and specificity of PCR tests for SARS-CoV-
 in asymptomatic and presymptomatic individuals is unknown,
ut different studies seem to suggest that this is the test
ith the highest diagnostic yield in this stage (Table 2).19 One

tudy suggests that jointly performing a PCR test and a SARS-
oV-2 IgM ELISA test significantly increases sensitivity (up to

8.6%) in very early stages in symptomatic and asymptomatic
atients.20

In Spain, testing for SARS-CoV-2 infection frequently involves at
east 2 types of diagnostic tests: PCR and rapid antibody tests.21

o
w
p
p

reaction.
Modified from: Carlos III Health Institute.19

he latter is able to detect active infection of several days of pro-
ression, especially from the 7th day, so it would not be useful
or detecting asymptomatic or presymptomatic cases. Availability
f routine serology tests that discriminate between IgM and IgG
ntibodies would enable us more precisely to diagnose the stage
f infection. The degree and duration of immunity after infection
emain unknown.

The COVID-19 pandemic has given rise to unprecedented situa-
ions that represent a challenge for care provision at MS units.
uring the early and peak stages of the pandemic, delaying the
nset and administration of scheduled PIT sessions was inevitable
iven the epidemiological context of high transmissibility, with an
nknown percentage of contagious, asymptomatic/presymptomatic
atients (which is currently subject to study) and limited availability
f diagnostic tests. Clinical management of this situation was highly
omplex, as the administration of most of these treatments cannot
e interrupted due to a high risk of MS reactivation with relapses
nd increased disability. In fact, with the aim of postponing doses
r increasing intervals between sessions, non-validated biomarkers
ave been used in patients with MS.22

In these circumstances, the indefinite suspension of PIT adminis-
ration is not a reasonable option, as the pandemic is not expected
o end in the short term. Furthermore, once the peak of the pan-
emic seemed to have been overcome, measures were introduced
o ease the lockdown of the general population. If this process
oes not meet the recommendations of the healthcare authorities,
he risk of infection will be higher. In this context, the objective
f our algorithm is to increase the safety of PIT administration,

hich would reduce the risk for asymptomatic or presymptomatic
atients and the risk of infection for other immunosuppressed
atients.
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Pulse  immunosuppressive  therapy  for  multiple  sclerosis  durin

There are currently no specific recommendations from clini-
cal or official guidelines for this type of patients; therefore, we
propose that this safety algorithm be applied in clinical prac-
tice.

Our proposal does present some limitations. The algorithm cur-
rently only includes PCR tests, whose results are only useful in
the moment before PIT administration. Many PITs create a state
of persistent immunosuppression during which patients are sus-
ceptible to infection; therefore, in order for this algorithm to
be genuinely useful, it should be accompanied by patient edu-
cation programmes to ensure adherence to protection measures
(physical distancing, hygiene, use of face masks, etc) for the
duration of the pandemic. Furthermore, we do not know the use-
fulness in clinical practice of testing populations at risk using this
procedure.

Our algorithm may increase understanding of the prevalence
and characteristics of SARS-CoV-2 infection in immunocompromised
patients with MS. We aim to reassess its usefulness and make mod-
ifications based on the progression of the pandemic, and to report
the results of its application.

Conclusion

This safety algorithm is intended to help to ensure the contin-
ued use of the most adequate therapeutic options on an individual
basis. Taking into account the risk-benefit ratio, the application of
our algorithm would be beneficial despite the fact that the actual
number of contagious, asymptomatic/presymptomatic patients is
unknown. Systematic performance of PCR tests, which provide the
highest sensitivity for detecting presymptomatic individuals, com-
bined with an early detection system would reduce infections and
facilitate the identification of high-risk patients before they receive
PIT.
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