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Abstract

Objective: To prospectively assess anti-JCV antibody index (AI) and its relationship to immunoglobulin

levels in ocrelizumab-treated MS patients.

Methods: Monocentric prospective observational study over 24months assessing anti-JCV AI and

immunoglobulin levels in MS patients before and after initiation of ocrelizumab.

Results: No significant change in anti-JCV AI titers was observed 458� 300 days after initiation of

ocrelizumab (n¼ 45, 0.7� 2.21 vs. 0.6� 2.06, p¼ 0.8). Seroconversion occurred in 1/20 initially anti-

JCV seronegative patients. There was no correlation between changes in anti-JCV AI and

immunoglobulins.

Conclusion: Treatment with ocrelizumab is not associated with an increase in anti-JCV AI titers.
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Introduction

Progressive multifocal leukoencephalopathy (PML)

is a rare central nervous system disease caused by

progressive lytic infection of oligodendrocytes due

to reactivation of a dormant systemic John

Cunningham virus (JCV) infection. It is associated

with certain multiple sclerosis (MS) disease modi-

fying therapies (DMT) including natalizumab and

less frequently with fingolimod and dimethyl fuma-

rate. B-cell depleting therapy with rituximab has

also been associated with PML particularly when

used in combination with other immunosuppressive

drugs in patients with lymphoproliferative and

rheumatologic disorders.1 The recombinant human-

ized anti-CD20 antibody ocrelizumab is an

approved treatment for relapsing remitting

(RRMS) and primary progressive multiple sclerosis

(PPMS). Concerns for a possible PML risk also

exist for ocrelizumab given the structural similarity

to the chimeric anti-CD20 monoclonal antibody rit-

uximab.1 To date, nine cases of PML have been

reported during treatment with ocrelizumab,

mostly (8/9) as carry-over cases from previous

DMT.2

Anti-JCV seropositivity and anti-JCV antibody

index (AI) determined by the two-step second-

generation STRATIFY JCVTM enzyme-linked

immunosorbent assay (ELISA) are validated risk

stratification tools in natalizumab-therapy:3,4

During treatment with natalizumab, there is an

increase in JCV seropositivity and AI which is asso-

ciated with an increased risk for development of

PML in natalizumab-treated MS patients.5 In prac-

tice, clinicians also use anti-JCV AI titers to assess

PML risk for other treatment modalities. However,

its usefulness is unproven as it is not validated for

use during treatment with other DMT. Results have

been mixed with use in other agents. In fingolimod-

treated patients, a decrease in anti-JCV AI has been

reported, which has been attributed to a decrease in

numbers of circulating lymphocytes.6 A decrease in

anti-JCV AI and immunoglobulins has also been

reported in rituximab-treated MS patients in a retro-

spective study.7 This is in contrast to a retrospective
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assessment in ocrelizumab-treated MS patients,

which described an increase in anti-JCV AI titers

during ocrelizumab-treatment.8 Therefore, the objec-

tive of the current study was to prospectively assess

the anti-JCV AI in MS patients pre/post initiation of

ocrelizumab-treatment.

Methods

This is a monocentric prospective observational

study assessing the course of anti-JCV AI and immu-

noglobulins in ocrelizumab-treated MS patients. The

study was approved by the institutional review board

of the University of Florida (IRB201800463). All

ocrelizumab-treated patients with at least one

recorded pre-treatment anti-JCV AI enrolled in the

institutional “Ocrevus/Rituximab safety data base”

before 05/31/2018 were followed over 24months

until 05/31/2020. Patients that received intravenous

immunoglobulins (IVIG) during the observation

period were excluded to avoid interference with

anti-JCV AI or immunoglobulin levels.

Anti-JCV AI titers during ocrelizumab treatment and

available simultaneously obtained immunoglobulins

G (IgG), A (IgA) and M (IgM) pre- and post-

initiation of the medication were recorded. Only

patients with available repeat anti-JCV AI after ini-

tiation of treatment were included in the statistical

analysis.

Anti-JCV serological status and antibody index were

determined by the two-step second-generation

STRATIFY JCVTM ELISA (Quest Diagnostics,

San Juan Capistrano, CA) as described previously.3,4

During the observation period, all patient charts

were reviewed for emergence of a PML diagnosis.

Pre-treatment and most recent anti-JCV AI during

ocrelizumab treatment and simultaneously obtained

immunoglobulins were compared using nonparamet-

ric Wilcoxon matched-pair signed-rank test as

Shapiro-Wilk test of normality showed non-normal

distribution of data. Correlation between differences

in anti-JCV AI and immunoglobulins pre/post initi-

ation of ocrelizumab was assessed by Spearman cor-

relation coefficient (IBMVR SPSS Statistics).

Results

All data is presented as median� interquartile range.

A total of 145 patients included in the safety data

base until 05/31/2018 were reviewed. Of those, 46

patients were excluded (n¼ 38 were not started on

ocrelizumab, n¼ 8 without available pre-treatment

anti-JCV AI, Figure 1(a)). During the study’s

observation period, a repeat anti-JCV AI post-

initiation of ocrelizumab was obtained in 45 patients

(age 48.2� 11.2 years; PPMS¼ 6, RRMS¼ 30,

SPMS¼ 9, 29 female, 16 male). No patient received

IVIG in this time frame. Most recent DMT prior to

initiation of ocrelizumab included dimethyl fumarate

(n¼ 7), interferons (n¼ 6), glatiramer acetate

(n¼ 5), natalizumab (n¼ 5), teriflunomide (n¼ 3),

fingolimod (n¼ 1) and daclizumab (n¼ 1) as well

as none in 17 patients. A PML diagnosis did not

emerge in any of the followed ocrelizumab-treated

MS patients.

Initial anti-JCV AI was obtained 62� 50 days prior

to initiation of treatment and most recent assessment

was obtained 458� 300 days after the medication

was started. 25/45 patients (61%) were anti-JCV

seropositive in initial testing and seroconversion

occurred in one additional patient during the obser-

vation period (0.26 to 0.41 645 days post-initiation

of treatment). No significant change in anti-JCV AI

was observed (0.7� 2.21 vs 0.6� 2.06, p¼ 0.8; sub-

group of seropositive patients: 2.1� 1.65 vs 2.1�
1.94; Figure 1(b) and (c)).

Simultaneously obtained immunoglobulins pre/post-

initiation of ocrelizumab therapy were available in

31 patients. IgM decreased significantly (p< 0.01)

from 88� 125.5mg/dl to 48� 56.5mg/dl. There

was no significant change in IgG (925� 249 vs.

915� 232.5; p¼ 0.43) or IgA (211� 125.5 vs

199� 167; p¼ 0.41, Figure 1(b)). No correlation

was seen between differences in anti-JCV AI and

IgG (p¼ 0.97), IgM (p¼ 0.45) or IgA (p¼ 0.54).

Discussion

In this prospective assessment of anti-JCV AI titers,

no significant change in anti-JCV AI was observed

458� 300 days after initiation of ocrelizumab. This

is in contrast to the increase in anti-JCV AI titers

reported in natalizumab therapy. Annual seroconver-

sion rates are estimated to be 10% during

natalizumab-treatment and 0.5% without treatment.7

In our sample of ocrelizumab-treated patients, sero-

conversion occurred in 1 out of 20 initially anti-JCV

seronegative patients 645 days post-initiation of

treatment which would translate into an approximate

annual seroconversion rate of 3–4%.

Our study is limited by a number of factors. The

small sample size and relatively short observational

period of 458� 300 days limits the interpretation of

a single seroconversion amongst the initially JCV-

negative patients. Furthermore, we might not have
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been able to detect changes in anti-JCV AI titers that

could develop later during ocrelizumab treatment.

The effects of previous DMT on anti-JCV AI titers

may influence our results as the majority of patients

(n¼ 28, 62%) transitioned to ocrelizumab from dif-

ferent DMT.

Overall, it remains uncertain if the anti-JCV AI ade-

quately reflects PML risk in ocrelizumab-treated

patients as changes in anti-JCV AI could represent

the medication’s effect on circulating antibodies.

Further studies with larger patient groups and

extended follow-up are needed to determine if

JCV-AI titers are useful in stratifying PML risk in

ocrelizumab-treated patients.
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Figure 1. (a) Study flow diagram. 145 charts included in the safety data base until 05/31/2018 were reviewed. After exclusion of 46 patients

(n¼ 38 not started on ocrelizumab, n¼ 8 without available pre-treatment anti-JCV AI), 99 patients were followed. The medication was dis-

continued in 16 patients and 38 patients did not have a post-treatment anti-JCV-AI resulting in a total of 45 patients with available anti-JCV AI

pre/post initiation of ocrelizumab. Of those patients, simultaneously obtained initial and repeat immunoglobulins were available in 31 cases. (b)

Anti-JCV AI (black) and immunoglobulins (y-axis; IgG¼ gray, IgA¼ dark gray, IgM¼ light gray) pre/post initiation of ocrelizumab-treatment

(days; x-axis)� standard error. There was no significant change in anti-JCV AI (p¼ 0.8), IgG (p¼ 0.43) or IgA (p¼ 0.41) and a significant

decrease in IgM (p< 0.01). (c) Scatter plot of individual anti-JCV AI values before initiation of ocrelizumab (x-axis) and most recent values after

initiation of treatment (y-axis). Seronegative patients are shown in light gray and seropositive patients in dark gray. The single patient with

observed seroconversion (0.26 to 0.41 645 days post-initiation of treatment) is shown in black.

JCV¼ John Cunningham virus, AI¼ antibody index, IgG¼ immunoglobulins G, IgA¼ immunoglobulin A, IgM¼ immunoglobulin M.
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