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Introduction
Natalizumab, a monoclonal antibody against alpha-4-in-
tegrin, prevents lymphocyte migration across the blood-
brain barrier and reduces inflammatory disease activity 
in multiple sclerosis (MS).1 A rare but serious complica-
tion of natalizumab treatment is progressive multifocal 
leukoencephalopathy (PML) secondary to JC virus 
(JCV). PML risk in those receiving natalizumab for MS 
can be stratified using JCV antibody status and index 
(corresponding to titre). There is a significantly lower 
risk of PML in those who are JCV seronegative and a 
lower cumulative risk in those with a low versus high 
antibody index.2 Studies demonstrate annualised sero-
conversion rates of 3%–5.8% in those receiving natali-
zumab over up to 6 years.3–6 Previous work has not 

demonstrated a link between initial antibody index and/
or rate of seroconversion with regard to age, gender or 
disease modifying therapy (DMT).4,5

JCV testing has previously been provided using the 
Stratify-JCV testing system by Biogen, who manufac-
ture originator natalizumab (Tysabri). Biosimilar natal-
izumab (Tyruko) is being rolled out across the United 
Kingdom,7 with JCV testing provided by Medicover 
using the ImmunoWELL assay, supported by Sandoz.

A range of PML risk calculators to aid clinical deci-
sion-making and patient communication have been 
developed to support natalizumab use, based on evi-
dence from large cohorts utilising the Stratify-JCV 

A comparison of JC virus assay performance 
provided with originator and biosimilar 
natalizumab

James Varley , Rahma Beyrouti, Richard Nicholas, Rachel Dorsey, Wallace Brownlee,  
David Paling, Joela Mathews and Ruth Dobson

Abstract
Background: A rare complication of natalizumab treatment is progressive multifocal leukoencephalopa-
thy (PML); risk can be stratified using JC virus (JCV) antibody status. Risk calculators to aid clinical 
decision-making use cohort data tested using the Stratify-JCV assay. Following concerns of an increased 
number of JCV seropositive results following the switch to biosimilar natalizumab and the associated test 
switch, we sought to understand the clinical implications.
Methods: A total of 497 people with MS, who had switched from Tysabri to Tyruko with sequential 
results available on both assays, were included.
Results: Of 250 patients negative on Stratify-JCV, 119 (47.6%) were subsequently positive on Immu-
noWELL. Agreement was the poorest at lower JCV index, where positive/negative cutoffs inform risk 
stratification and pharmacovigilance protocols most significantly.
Conclusion: These observed differences create uncertainty in how to counsel patients and best carry out 
PML surveillance. Specific concerns include overestimating risk leading to increased patient concern, 
increased monitoring burden and associated healthcare costs and lack of access to a highly effective 
therapy. It is incumbent on all stakeholders including pharmaceutical industry and test developers, patient 
groups, governmental authorities (including regulatory bodies) and clinicians to work together to find an 
expeditious solution.

Keywords:  Multiple sclerosis, JCV, PML, risk

Date received: 29 January 2025; revised: 14 April 2025; accepted: 27 April 2025

Correspondence to:  
R Dobson  
Centre for Preventive 
Neurology, Wolfson Institute 
of Population Health, 
Charterhouse Square, Queen 
Mary University of London, 
London EC1M 6BQ, UK. 
ruth.dobson@qmul.ac.uk

James Varley  
Richard Nicholas  
Rachel Dorsey 
Department of Neurology, 
Imperial College Healthcare 
NHS Trust, London, UK

Rahma Beyrouti  
Wallace Brownlee  
Queen Square Multiple 
Sclerosis Centre, Department 
of Neuroinflammation, 
UCL Institute of Neurology, 
London, UK

David Paling  
Academic Department of 
Neuroscience, Sheffield 
NIHR Neuroscience BRC, 
Sheffield Teaching Hospital 
NHS Foundation Trust, 
Sheffield, UK

Joela Mathews  
Department of Neurology, 
Royal London Hospital, 
Barts Health NHS Trust, 
London, UK

Ruth Dobson  
Department of Neurology, 
Royal London Hospital, Barts 
Health NHS Trust, London, 
UK; Centre for Preventive 
Neurology, Wolfson Institute 
of Population Health, Queen 
Mary University of London, 
London, UK

1346652MSJ0010.1177/13524585251346652Multiple Sclerosis JournalJ Varley, R Beyrouti
research-article20252025

Short Report

https://journals.sagepub.com/home/msj
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:ruth.dobson@qmul.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1177%2F13524585251346652&domain=pdf&date_stamp=2025-06-14


J Varley, R Beyrouti et al.

journals.sagepub.com/home/msj	 883

assay. Following early reports,8 we sought to evalu-
ate test agreement and potential impact on clinical 
care.

Methods
We sought to pool routine clinical data capturing the 
two different JCV assays across four MS centres in 
London and Sheffield, UK, in order to understand 
the clinical implications of assay change in terms of 
patient communication and clinical decision-making 
based on JCV serostatus. Bloods were sent for anal-
ysis according to the natalizumab product used at the 
time of testing as per usual clinical care, at an 
approximate 6-month interval as per Summary of 
Product Characteristics (SmPC) recommendations.9

This study was approved at each centre as a service 
evaluation with a focus on the implications for risk 
stratification and monitoring and patient counselling 
within routine clinical practice.

Results
A total of 497 people with MS switched from Tysabri 
to Tyruko with results available on both assays were 
included. The mean age at the ImmunoWELL test 
was 44.5 (range = 19–79), 378 (76%) were female. 
The Expanded Disability Status Scale (EDSS) was 
available for 444 (range = 0–7.5, mode 1.5). Tests 
were performed a median of 151 days apart (inter-
quartile range = 151–182 days).

Of 250 patients reported to be JCV negative on 
Stratify-JCV, 119 (47.6%) were subsequently posi-
tive on ImmunoWELL; 111 were low positive (JCV 
index < 1.5) and 8 were high positive (JCV 
index > 1.5). Of 140 patients who were low posi-
tive on Stratify-JCV, 31 (22.1%) were now high 
positive (Figure 1(a)).

Taking Stratify-JCV as the reference (based on exist-
ing practice), the performance of ImmunoWELL 
testing demonstrated sensitivity of 98.8% (95% confi-
dence interval (CI) = 96.5%–99.7%), specificity of 
52.4% (95% CI = 46.2%–58.5%), positive predic-
tive value (PPV) of 67.3 (95% CI = 62.2%–71.8%) 
and negative predictive value (NPV) of 97.8% (95% 
CI = 93.6%–99.4%). The agreement between the 
two tests was poorest at lower JCV index, where pos-
itive/negative cutoffs inform risk stratification and 
subsequent pharmacovigilance protocols most signif-
icantly (Figure 1(b)).

The clinical implication of this was that 47.6% of 
patients previously thought to be low risk were 
potentially subject to additional risk monitoring pro-
cedures including personalised risk discussion, 
enhanced magnetic resonance imaging (MRI) moni-
toring and consideration of treatment switching. Of 
those previously thought to be moderate risk, 22.1% 
would be judged high risk and likely recommended 
to switch DMT. Within our cohort, an additional 
76 outpatient clinic visits were required for patients 
now classified as JCV positive to discuss results and 

Figure 1.  (a) Sankey plot of the JCV index stratification of patients via the Stratify assay on the left and how this 
relates to ImmunoWELL stratification on the right. Created using SankeyMATIC.com. (b) Bland–Altman plot of 
agreement between the two tests across the JCV index – with the poorest agreement seen at the lower levels of JCV 
testing. The mean (solid line) and upper and lower bounds of the 95% confidence interval (2 standard deviations) are 
also indicated.

https://journals.sagepub.com/home/msj


Multiple Sclerosis Journal 31(7)

884	 journals.sagepub.com/home/msj

clinical implications. All who had exceeded 2 years 
of therapy (n = 105) were subject to enhanced MRI 
monitoring (3–6 monthly rather than annually). In 
total, 52 patients switched treatment as a result of 
their change in serostatus, of whom most (44) 
reverted to the originator product, 2 to fingolimod 
and 6 to anti-CD20 medications.

Discussion
While the overall correlation between tests was rea-
sonable, the low specificity of the ImmunoWELL test 
(close to 50%) along with the relatively low positive 
predictive value substantially limits the utility of this 
test. Clinical decisions around perceived PML risk are 
usually based on positive/negative JCV serostatus. 
While we do not have simultaneous paired testing due 
to manufacturers only providing access to testing for 
those receiving their product, this reflects routine 
clinical practice. The high proportion (47.6%) of 
those negative on Stratify subsequently positive on 
ImmunoWELL over a 6-month period is markedly 
different from the previously observed annual sero-
conversion rate of 3%–5.8%.3–6 While we were not 
able to Stratify by demographic or disease character-
istic, age does not correlate with change in JCV index 
over time;3 previous work has not demonstrated any 
association with demographic characteristic.4,5 While 
we did not have access to serial testing using the 
ImmunoWELL assay to evaluate test–retest reliabil-
ity, this has been assessed by the regulatory authori-
ties and found to be satisfactory.

In terms of immediate implications for clinical prac-
tice, in our cohort, a significant number of additional 
clinical appointments were required, in addition to 
over 100 additional MRI appointments per year. 
Those patients who switched therapy potentially 
risk relapse or disease reactivation during the 
switching process. A rational management strategy 
is thus urgently needed until more definite risk 
stratification related to ImmunoWELL is availa-
ble – data which will take years to derive. Potential 
immediate solutions to secure patient care include 
centralisation of JCV testing and/or harmonisation 
of techniques through reagent sharing and coop-
eration between companies. Due to the nonlinear-
ity, we demonstrate at low JCV indexes, where the 
crucial distinction between negatives and low 
positives is made, a simple mathematical correction 
is not possible. Importantly, at present, safety in 
terms of under-monitoring for PML does not appear 
to be a concern; however, redrawing cutoffs for posi-
tivity risks reducing assay sensitivity, leading to 

underestimation of PML risk. In the current situa-
tion, potential negative implications of overestimat-
ing risk include increased patient anxiety and 
increased monitoring burden. At worst, there is a 
risk that a proportion of patients will be inappropri-
ately identified as being at high risk of PML and 
therefore discount the option of natalizumab or 
undergo unnecessary burdensome monitoring and 
anxiety.

Where patients have a negative JCV index on Stratify 
but low positive on ImmunoWELL, it is likely that 
the biological factor being measured is stable, while 
the assay results differ. However, given the previ-
ously documented rate of seroconversion,3–6 patients 
should be advised that should their JCV index remain 
positive on repeat testing at 6 months, treatment 
switching/derisking should be considered, typically 
12–24 months after the first positive test. This should 
be based on an individual risk–benefit discussion with 
their treating team, considering prior MS disease 
activity, clinical and radiological response to natali-
zumab, prior treatment exposure and monitoring 
burden.

Where patients are known to be JCV positive at low 
titre and subsequently test high positive on 
ImmunoWELL, they should be counselled that their 
overall risk may have increased, and they should con-
sider treatment switching/derisking, based on reason-
able agreement between assays towards the middle 
and upper ranges of the testable range.

The cost of this increased monitoring burden is not 
insubstantial; doubling the number of MRI scans 
required along with the neuroradiological time to ade-
quately review the increased scan number, along with 
increased patient and clinician anxiety. This issue has 
been observed in early reports from Norway;5 our 
work provides a large and systematic evaluation of 
this observation.

It is important for healthcare systems to seek maximum 
cost-effectiveness by using biosimilars; however, clini-
cians must be alert to unintended consequences. It is 
incumbent on all MS stakeholders including pharma-
ceutical industry and test developers, patient groups, 
governmental authorities (including regulatory bodies) 
and clinicians to work together to find an expeditious 
solution.

Data Availability Statement
Data would need to be requested from each trust via 
the Caldicott guardian given current approvals.
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