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Abstract Sensitive biomarkers are needed to better manage
multiple sclerosis (MS) patients for natalizumab (NTZ)-asso-
ciated risk of progressive multifocal leukoencephalopathy
(PML). A currently used risk stratification algorithm, mainly
based on JC polyomavirus (JCPyV) serology, has not led to a
reduction of PML incidence. Therefore, this study was de-
signed to evaluate the presence and prevalence of JCPyV
miRNAs in plasma of NTZ-treated MS patients, and to ex-
plore their biomarker potential for NTZ-associated PML risk
assessment. Altogether, 102 plasma samples from 49 NTZ-
treated and 28 interferon-beta (IFN-�)-treated relapsing-
remitting MS patients, and 25 healthy controls (HCs) were
analyzed for jcv-miR-J1-5p (5p miRNA) and jcv-miR-J1-3p
(3p miRNA) expression. The overall detection rate of 5p
miRNA was 84% (41/49) among NTZ-treated patients, 75%
(21/28) among IFN-�-treated patients, and 92% (23/25) in
HCs. Relative 5p miRNA expression levels were lower in
NTZ-treated patients as compared to patients treated with
IFN-� (p = 0.027) but not to HCs. Moreover, 5p miRNA
expression inversely correlated with anti-JCPyV antibody in-
dex among JCPyV seropositive long-term NTZ-treated

patients (r = �0.756; p = 0.002). The overall detection rate
of 3p miRNA was low. Our results suggest that JCPyV
miRNA in plasma may be linked to the reactivation of persis-
tent JCPyV, to enhanced virus replication, and eventually to
the risk of developing PML among NTZ-treated MS patients.
However, further study is warranted in a larger data set includ-
ing samples from PML patients to confirm the clinical rele-
vance of JCPyV miRNA as a sign of/in viral reactivation, and
to identify its potential to predict developing PML risk.
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Introduction

Natalizumab (NTZ, Tysabri®) is one of the most effective ther-
apies for active relapsing-remitting multiple sclerosis (RRMS)
(Polman et al. 2006). Regardless of its efficacy, long-term use
(mostly more than 18 months) is associated with increased risk of
progressive multifocal leukoencephalopathy (PML), caused by
reactivation of JC polyomavirus (JCPyV) (Clifford et al. 2010).
Primary JCPyVinfection is encountered in childhood in 60–80%
of the human population, and asymptomatic lifelong persistent
infection is established (Ferenczy et al. 2012). PML is a rare
consequence of reactivation of latent virus, followed by lytic
infection of oligodendrocytes and astrocytes under immunosup-
pressive conditions (Khalili et al. 2007). Although the exact
mechanisms of JCPyV reactivation leading to PML lack exper-
imental evidence, two main conceptions prevail (Wollebo et al.
2015). Rearrangements may emerge in the genome of persistent
archetype virus either in B cells where immunoglobulin gene
rearrangement machinery can be exploited, or by homologous
recombination events taking place during virus replication.
According to the second conception, the proportions of existing
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