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aHSCT = autologous haematopoietic stem cell
transplantation
CMSC = Consortium of Multiple Sclerosis Centres
COVID-19 = coronavirus disease 2019
DMT = disease-modifying therapy
EDSS = Expanded Disability Status Scale
HRQoL = health-related quality of life
JCV = John Cunningham virus
MAGNIMS = Magnetic Resonance Imaging in MS
MRI = magnetic resonance imaging
MS = multiple sclerosis
NAIMS = North American Imaging in Multiple Sclerosis
Cooperative
NEDA = no evidence of disease activity
NfL = neurofilament light chain
pwMS = people with MS
SARS-CoV-2 = severe acute respiratory syndrome
coronavirus 2
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Welcome
to the latest issue of Neurology Research Review, focusing
specifically on MS.
In this issue, we report that antibody responses to SARS-COV-2 infection may be attenuated in
patients on ocrelizumab, and a US study identifies factors responsible for COVID-19 vaccine hesitancy in pwMS. Also in this
issue, we present updated 2021 MAGNIMS-CMSC-NAIMS consensus recommendations for the use of MRI in pwMS, researchers
in Europe and North America find that aHSCT is safe and effective as a first-line DMT in patients with ‘aggressive’ MS, and a
case-control study in the US reports the impact of childhood tonsillectomy on JCV serological status.
We hope you find the selected studies interesting, and welcome your feedback.
Kind regards,
Dr Jennifer Pereira
jenniferpereira@researchreview.co.nz

SARS-CoV-2 serology after COVID-19 in multiple sclerosis
Authors: Sormani MP et al.
Summary: This analysis of the MuSC-19 data set evaluated antibody responses to SARS-CoV-2 in pwMS. 423 pwMS with
COVID-19 in Italy, Turkey and Brazil were included in the analysis. Overall, 76.8% of patients had a positive serological test.
Multivariate analysis showed that treatment with anti-CD20 monoclonal antibodies significantly reduced the probability of
developing COVID-19 antibodies (odds ratio, 0.20; p=0.002).
Comment: The global push for COVID vaccination is upon is. There is now evidence to support its safety for pwMS
on and off DMT, but there is limited information on efficacy when the vaccine is given to those on DMTs. This cohort
study examining the B-cell response post COVID infection indicated reduced seroconversion for those on CD-20s who
had COVID infection and supports data from the first publications of vaccination in pwMS on DMTs. However, to fully
understand the impact of a DMT on the efficacy of a vaccine, both the B- and T-cell response needs to be considered;
these data are awaited.
Reference: Mult Scler 2021; published online Jul 30
Abstract

Attenuation of antibody response to SARS-CoV-2 infection in
patients with multiple sclerosis on ocrelizumab
Authors: Conte WL
Summary: This case-control study investigated whether treatment with ocrelizumab attenuates the antibody response to
SARS-CoV-2 infection in pwMS. 24 outpatients at the Methodist Hospitals Comprehensive MS Centre who had COVID-19
infection were included. Rates of antibody formation in patients exposed to ocrelizumab in the 6 months prior to COVID-19
infection were compared with rates in patients receiving other DMTs. Patients who received ocrelizumab were less likely
to have an antibody response to SARS-CoV-2 than those receiving other DMTs (odds ratio 0.045, 95% CI 0.004–0.488;
p=0.011).
Comment: Serological data from pwMS on ocrelizumab post COVID infection and early data from post COVID vaccinations
show a reduced B-cell response. Strategies to maximise the efficacy of the COVID vaccine still require further investigation
but include extending the dosing interval for ocrelizumab longer than the standard 6 months, a booster dose of the
vaccine, increasing the time interval between COVID vaccines, and choice of vaccination. Some studies suggest that the
Pfizer vaccine may lead to a stronger B-cell response than other available vaccines.
Reference: Mult Scler Relat Disord 2021;52:103014
Abstract
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Personalized B-cell tailored dosing of
ocrelizumab in patients with multiple
sclerosis during the COVID-19 pandemic

2021 MAGNIMS-CMSC-NAIMS consensus
recommendations on the use of MRI in
patients with multiple sclerosis

Authors: van Lierop ZY et al.

Authors: Wattjes MP et al.

Summary: This observational study investigated outcomes after personalised B-cell tailored
extended interval dosing of ocrelizumab in pwMS. 159 patients were included. The routine
blood draw scheduled 24 weeks after the previous dose of ocrelizumab 600mg was defined
as the start of the personalised dosing protocol and included CD19 B-cell count measured
by flow cytometry. The next ocrelizumab dose was withheld if CD19 B-cell count was
<10 cells/µl. Follow-up CD19 B-cell counts were repeated every 4 weeks, and re-dosing
was scheduled within 2 weeks if CD19 B-cell count was ≥10 cells/µl. The median interval
until re-dosing or last B-cell count was 34 weeks. No clinical relapses were reported at
the annual follow-up and a minority of patients had EDSS progression. Monthly serum NfL
levels remained stable during extended interval dosing. Only 2 of 107 (1.9%) patients with a
follow-up MRI scan showed radiological disease activity.

Summary: This 2021 update of previous guidelines on MRI use in pwMS merges
recommendations from the MAGMINS-CMSC-NAIMS groups to improve the use of MRI for
diagnosis, prognosis, and monitoring of pwMS. It recommends changes in MRI acquisition
protocols, provides recommendations for the judicious use of gadolinium-based contrast
agents for specific clinical purposes, and extends its recommendations to the use of MRI in
childhood, during pregnancy, and in the post-partum period. Promising new MRI approaches
are also discussed.

Comment: Early data on serological conversion post COVID vaccination suggest that the
COVID vaccine is more effective when administered away from an ocrelizumab infusion.
One UK study in pwMS on ocrelizumab suggests >7 months and an Italian study suggests
>143 days post ocrelizumab. This requires confirmation with larger studies. This study
and other recently published studies suggesting that extending the dosing interval does
not significantly compromise the efficacy of ocrelizumab would support this practice if it
proves necessary. It will also potentially ease the demand on our infusion facilities.
Reference: Mult Scler 2021; published online Jul 9
Abstract

COVID-19 vaccine hesitancy in multiple
sclerosis
Authors: Uhr L & Mateen FJ
Summary: This US study evaluated COVID-19 and influenza vaccine willingness in pwMS.
A survey was distributed to pwMS via an online platform from December 2020 to February
2021. Of 701 responders, 76.6% were COVID-19 vaccine willing. COVID-19 vaccine
willingness was significantly associated with influenza vaccine willingness (p<0.001).
Multivariable models showed that older age increased the odds of COVID-19 and influenza
vaccine willingness, whereas higher functional disability decreased the odds of COVID-19
vaccine willingness. The most common vaccine-related concerns included safety (n=244)
and efficacy (n=122).
Comment: This paper examines the reasons why pwMS are hesitant to have a COVID
vaccine. Concerns regarding safety and efficacy of the COVID vaccine are an important
factor. Early on in the pandemic the decision to support vaccination for pwMS was
extrapolated from other vaccine studies in pwMS, an understanding of the mechanism
of action of the COVID mRNA vaccine, and an individual’s DMT. We now have emerging
data on serological responses post COVID infection and vaccine to better inform our
patients and support them to pursue vaccination.
Reference: Mult Scler 2021; published online Jul 27
Abstract
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Comment: There are 3 main indications for MRI in pwMS – diagnosis, monitoring
of MS disease activity, and monitoring for complications of DMT. With the increasing
numbers of patients starting treatment there is significant demand on MRI facilities.
This document can help standardise the sequences required and minimise the time an
individual is in the scanner. Their recommendation to establish a diagnosis of MS using
follow-up imaging for those with clinically isolated syndrome (CIS) is that it is considered
on a case by case basis. They quote that, in people with CIS, serial MRI brain confirmed
dissemination with time and a diagnosis of MS in 50% at 6 months and 74% at
12 months.
Reference: Lancet Neurol 2021;20(8):653-70
Abstract

Feelings of depression, pain and walking
difficulties have the largest impact on
the quality of life of people with multiple
sclerosis, irrespective of clinical phenotype
Authors: Zhang Y et al.
Summary: This Australian study investigated the impact of 13 common MS symptoms on
HRQoL in pwMS. HRQoL was measured in 1985 pwMS using the Assessment of Quality of
Life with 8 dimensions (AQoL-8D) and the European Quality of Life with 5 dimensions and
5 levels for each dimension (EQ-5D-5L). Multivariable linear regression analysis showed that
feelings of depression, pain, fatigue, and feelings of anxiety were strongly associated with
AQoL-8D and EQ-5D-5L. Walking difficulties also contributed to reduced EQ-5D-5L. The
strongest single predictors were feelings of depression or pain for AQoL-8D and walking
difficulties for EQ-5D-5L, irrespective of MS phenotype.
Comment: In busy MS clinics, time available for symptom management is often limited.
This large Australian study suggests that the identification and treatment of depression
(including non-medical approaches with psychosocial interventions, dietary improvement
and exercise), pain (consider pregabalin, gabapentin, amitriptyline or venlafaxine) and
gait disturbance (consider input from neurological physiotherapy or fampridine) are likely
to be a valuable use of your time, regardless of MS phenotype, and will improve quality
of life in your patients.
Reference: Mult Scler 2021;27(8):1262-75
Abstract
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TYSABRI works fast*

1-3

to start reducing further brain damage in RRMS,4 with
*>80% mean saturation of α4 integrin receptors at 4 hours†1
*>85% reduction in new Gd+ lesions within 1 month‡2
*87% reduction in annualised relapse rate within 3 months.§¶3

TIME MATTERS
#
Why wait any longer?
Time is critical in preventing brain
†
Laboratory data do not necessarily predict clinical effects. ‡p<0.01 vs placebo. §p<0.0001 for reduction
damage caused by RRMS.5
from baseline. ¶Findings from post hoc and open-label observational studies should be interpreted with caution.
BEFORE PRESCRIBING, PLEASE REVIEW APPROVED DATA SHEET AVAILABLE AT https://www.medsafe.govt.nz/profs/Datasheet/t/Tysabriinf.pdf
#5

WARNING: TYSABRI is associated with an increased risk of progressive multifocal leukoencephalopathy (PML), an opportunistic viral infection of the brain that may lead to death or severe disability. Healthcare professionals
should closely monitor patients on TYSABRI for any new or worsening signs or symptoms that may be suggestive of PML. TYSABRI dosing should be withheld immediately at the first signs or symptoms suggestive of PML.
For diagnosis, an evaluation that includes a gadolinium-enhanced magnetic resonance imaging (MRI) scan of the brain, neurological assessment and cerebrospinal fluid analysis for JC viral DNA are recommended
(see section 4.3 CONTRAINDICATIONS and section 4.4 PRECAUTIONS, Progressive Multifocal Leukoencephalopathy).
INDICATIONS: Monotherapy for the treatment of patients with relapsing remitting multiple sclerosis (MS) to delay the progression of physical disability and to reduce the frequency of relapse. DOSE: 300 mg by IV infusion every four weeks. Infuse over
approx. 1 hour with 1 hour observation. CONTRAINDICATIONS: Known hypersensitivity to natalizumab, its excipients, or murine derived proteins. History of, or current, progressive multifocal leukoencephalopathy (PML). Patients with increased risk for
opportunistic infections, including those immunocompromised due to current or recent immunosuppressive therapies or systemic medical conditions. TYSABRI should not be administered in combination with immunomodulatory agents. PRECAUTIONS:
TYSABRI has been associated with PML, other opportunistic infections (including herpes infections with CNS manifestations and acute retinal necrosis), hypersensitivity reactions and liver injury. If any of these adverse events occur discontinue therapy.
Patients should be regularly monitored, with continued vigilance for PML for 6 months following cessation of TYSABRI. Early diagnosis, clinical and MRI monitoring and stopping therapy are important in managing PML. Annual MRI recommended; consider
more frequent MRIs in patients at higher risk of PML. The following risk factors are associated with an increased risk of PML: (i) presence of anti-JCV antibodies, (ii) treatment duration especially beyond 2 years in anti-JCV antibody positive patients, (iii)
immunosuppressant use prior to receiving TYSABRI. Patients who have all three risk factors have a significantly higher risk of PML and the benefit-risk of continuing treatment with TYSABRI should be carefully considered. In patients not previously treated
with immunosuppressants, index value further stratifies risk of developing PML. Anti-JCV antibody testing should be performed prior to initiating TYSABRI therapy or in patients already receiving TYSABRI in whom antibody status is unknown. Anti-JCV
antibody assays should not be used to diagnose PML and should not be performed for at least two weeks following plasma exchange or 6 months following use of IVIG. If symptoms suggestive of PML occur, immediate dose suspension is required until
PML is excluded. If initial investigations prove negative, but clinical suspicion for PML still remains, TYSABRI should not be restarted and repeat investigations should be undertaken. If a patient develops PML, permanently discontinue TYSABRI to enable
restoration of immune function. In patients that develop PML, monitor for development of Immune Reconstitution Inflammatory Syndrome (IRIS) after removal of TYSABRI (e.g. via plasma exchange (PLEX)). IRIS presents as a worsening in neurological status
that may be rapid, which can lead to serious neurological complications and may be fatal. No difference was observed on 2-year survival after PML diagnosis between patients who received PLEX and those who did not. Symptoms of JCV granule cell
neuronopathy are similar to PML. Careful consideration is required before commencing other therapies following discontinuation of TYSABRI. Use in Pregnancy Category C. TYSABRI has been detected in human milk. ADVERSE EFFECTS: Very Common:
nasopharyngitis, dizziness, nausea. Common: urinary tract infection, urticaria, headache, vomiting, arthralgia, rigors, pyrexia, fatigue. Serious: Opportunistic infections, hypersensitivity reactions, liver injury, uncommon thrombocytopenia and immune
thrombocytopenic purpura, rare haemolytic anaemia. TYSABRI is a Prescription Medicine. TYSABRI concentrated injection solution contains 300mg/15mL natalizumab in a sterile, single use vial free of preservatives (pack of 1 vial). TYSABRI is a funded
medicine – a prescription charge and Special Authority criteria will apply. NAME AND ADDRESS OF SPONSOR: Biogen NZ Biopharma Limited, 188 Quay Street, Auckland. REVISION DATE: January 2021.
References: 1. Plavina T et al. J Clin Pharmacol 2016: 56(10): 1254-1262. 2. Rudick R et al. JAMA Neurology 2013; 70(2): 172-182. 3. Kappos L et al. J Neurol 2013; 260: 1388-1395.
4. TYSABRI Approved Data Sheet, November 2020. 5. Giovannoni G et al. Brain Health: Time Matters in Multiple Sclerosis. Available online at www.msbrainhealth.org Accessed November 2020.
Biogen® and TYSABRI® are registered trademarks of Biogen MA Inc. ©2021. Biogen-92751. TAPS BG1175. BIOG0871/EMBC. Date of preparation: May 2021.
For more information, please go to http://www.medsafe.govt.nz
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Autologous haematopoietic stem cell
transplantation as a first-line diseasemodifying therapy in patients with
‘aggressive’ multiple sclerosis
Authors: Das J et al.
Summary: This retrospective study investigated the safety and efficacy of aHSCT as a firstline DMT in patients with ‘aggressive’ MS. 20 patients with ‘aggressive’ MS who received
aHSCT as a first-line DMT in 5 European and North American centres were evaluated. The
median interval between diagnosis and aHSCT was 5 months. All patients had multiple
poor prognostic markers with a median pre-transplant EDSS score of 5.0. After a median
follow-up of 30 months, median EDSS score improved to 2.0 (p<0.0001), and no patients
had further relapses. 3 patients had residual MRI disease activities in the first 6 months
after aHSCT, but no further new or enhancing lesions were observed in subsequent scans.
Comment: aHSCT as second-line therapy for those with active MS failing DMT is
supported by evidence from phase 3 randomised controlled trials. This paper is a
multicentre retrospective study of 20 patients with aggressive MS who received aHSCT
as first-line therapy. No predefined definition was used to identify the individuals who
went directly to aHSCT in preference to starting DMT. This was a clinical decision. The
authors detail known poor prognostic factors that can inform this decision, and these
include a shorter interval between first and second relapse, incomplete recovery from
first relapses, high relapse frequency, and MRI evidence of posterior fossa or spinal cord
involvement. aHSCT was safe (important to be aware of the small numbers included)
with no grade 4 toxicities or treatment-related mortality. It also appeared effective. Three
patients had MRI activity in the first 6 months, but once the MRI was re-baselined NEDA
was 100% from 6 months for the remainder of the study – median 30 (range 12–118)
months. 95% of patients had an improvement in EDSS score in this time frame. These
patients are rare but important to identify and treat early with highly effective therapies.
Reference: Mult Scler 2021;27(8):1198-1204
Abstract

A real-world single-centre analysis of
alemtuzumab and cladribine for multiple
sclerosis
Authors: Bose G et al.
Summary: This retrospective study investigated the safety and efficacy of alemtuzumab
and cladribine for pwMS in a real-world, single-centre setting. 111 patients treated with
alemtuzumab (n=46) or cladribine (n=65) at the Ottawa Hospital MS Clinic who had
≥2 years of follow-up were included. Patients in the cladribine group were older, had higher
baseline EDSS scores, and were more likely to be secondary progressive than patients in
the alemtuzumab group. Alemtuzumab had a higher rate of 2-year NEDA than cladribine
(odds ratio 4.78, 95% CI 1.57–14.50; p=0.006), but between-group differences beyond
2 years were not statistically significant. Patients with more prior treatments were less likely
to retain NEDA (hazard ratio 1.26, 95% CI 1.03–1.54; p=0.027). The alemtuzumab group
had more infusion reactions (80% vs 17%, p<0.0001), shingles (22% vs 2%, p=0.005),
and secondary autoimmunity (52% vs 3%, p<0.0001) than the cladribine group, but the
number of grade 3 or higher adverse events did not differ significantly between groups
(21.7% vs 18.5%, p=NS).
Comment: The current high-efficacy agents available in NZ are natalizumab and
ocrelizumab. These are chosen as first-line therapy for those with aggressive disease
and in general have a more concerning side-effect profile than the mild- or moderateefficacy treatments. There are a growing number of patients with aggressive MS
who need a different drug, for example JCV +ve patients with disease breakthrough
or side effects on ocrelizumab. Alemtuzumab and cladribine are both high-efficacy
reconstitutive DMTs and offer an alternative treatment strategy. Neither is available in
NZ but cladribine has been approved by the Pharmacology and Therapeutics Advisory
Committee and may be funded by PHARMAC in the future.
Reference: Mult Scler Relat Disord 2021;52:102945
Abstract
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The effect of tonsillectomy on
John Cunningham virus serological status
in multiple sclerosis patients
Authors: Avila M et al.
Summary: This retrospective case-control study in the US evaluated the long-term impact
of childhood tonsillectomy on JCV status in pwMS. Data were analysed for 144 JCV
seropositive cases and 82 JCV seronegative controls from 3 outpatient MS clinics. 5.56% of
JCV seropositive patients and 23.17% of seronegative controls were found to have had early
tonsillectomy (<8 years of age). After adjustment for age and gender, early tonsillectomy
was significantly associated with JCV seronegative status (adjusted odds ratio 5.39, 95% CI
2.13–13.62; p<0.001).
Comment: An individual’s JCV status is a key component in DMT decision making
and on-treatment safety monitoring for those on natalizumab. 40% of pwMS will have
negative serology to the JCV virus. In a recent international study, those on natalizumab
had a risk of conversion to JCV +ve of about 7.3% per annum. The risk of getting
progressive multifocal leukoencephalopathy is low, even for those who are JCV +ve, for
the first 12–18 months. Strategies to minimise activation of latent JCV and conversion
to JCV +ve status are needed but none are known at present. This study shows that a
tonsillectomy in childhood may lower the risk of being JCV +ve.
Reference: Mult Scler 2021;27(8):1297-1300
Abstract

De-escalating rituximab dose results in
stability of clinical, radiological, and serum
neurofilament levels in multiple sclerosis
Authors: Disanto G et al.
Summary: This study evaluated the effectiveness and safety of de-escalating a 6-monthly
rituximab dosage from 1000mg to 500mg in pwMS. 59 patients were switched from
rituximab 1000mg every 6 months to 500mg every 6 months and prospectively followed for
12 months. No relapses occurred, and no differences were reported in EDSS score between
baseline and 12 months. Overall, 3 new T2 lesions appeared during follow-up. Serum NfL
levels were stable between baseline (7.9 pg/ml) and 12 months (9.1 pg/ml). Immunoglobulin
(Ig)G levels decreased with greater rituximab load, and IgG deficient patients had a greater
risk of infection (odds ratio 6.27, 95% CI 1.71–22.9; p=0.005).
Comment: The efficacy of rituximab for the treatment of relapsing-remitting MS has
not been proven in phase 3 trials but is used widely as an MS treatment based on
phase 2 trial results, large case series and phase 3 trials of ocrelizumab (which has
the same mechanism of action). The optimal dosing strategy has therefore not been
established but 500mg every 6 months is often used. This study suggests there is
no additional benefit and a higher risk of hypogammaglobulinaemia with 6-monthly
rituximab 1000mg.
Reference: Mult Scler 2021;27(8):1230-9
Abstract
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