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SUMMARY
A 64-year-old woman presented with an acute onset of
myelitis and optic neuritis after 47 months of etanercept
use for rheumatoid arthritis. Etanercept was discontinued
and pulse methylprednisolone therapy (1000 mg/day for
3 days) was started, followed by a quick and complete
resolution. Demyelination associated with antitumor
necrosis factor agents, reported to develop mostly from
1 week to 12 months after the initiation of the agents,
could develop after a few years and thus warrants
vigilant monitoring.

BACKGROUND
Tumor necrosis factor-α (TNF-α) is a proinflamma-
tory cytokine that plays an important role in the
pathogenesis of rheumatoid arthritis (RA), ankylos-
ing spondylitis, psoriatic arthritis, inflammatory
bowel disease and various other autoimmune dis-
eases. Currently, five anti-TNF agents are available
and have been widely used.1–4 While these agents
are generally very effective against these diseases,
they have been associated with rare but serious
adverse events, such as infectious diseases, neo-
plasm, autoimmune diseases, demyelination and
heart failure.5–9

Demyelination associated with anti-TNF agents
came to be widely known by the report of Mohan
et al,8 which described 19 patients with demyelin-
ation development during anti-TNF therapy (17
patients with etanercept and 2 patients with inflixi-
mab). Furthermore, an aggravation of disease activ-
ity of multiple sclerosis during lenercept, a p55
TNF-receptor fusion protein conjugated to the Fc
region of human IgG, also suggested the association
between anti-TNF agents and demyelination.10

According to Mohan’s report, demyelination asso-
ciated with anti-TNF agents developed, on average,
5 months after their initiation (with the range from
1 week to 15 months).8 We experienced a case that
developed demyelination 47 months after etaner-
cept was started.

CASE PRESENTATION
A 64-year-old woman was referred to our hospital
for a recent onset of symmetrical wrist and digital
joint pain with morning stiffness. Her comorbidity
included autoimmune hepatitis and Sjögren’s syn-
drome. Asymptomatic antiphospholipid antibody
seropositivity had been also known. On examin-
ation, she was noted to have swelling and tender-
ness in the wrist, knees and multiple digital and toe
joints. Rheumatoid factor and anticyclic citrulli-
nated peptide antibody (anti-CCP antibody) were

positive. She was therefore diagnosed with RA and
was started on bucillamine and prednisolone
7.5 mg/day. As arthritic activity persisted, metho-
trexate 6 mg/week was started instead of bucilla-
mine. Then etanercept 50 mg/week was
subsequently added, leading to clinical remission.
Prednisolone was tapered to 3 mg/day.
Forty-seven months after the addition of etaner-

cept, she experienced an acute onset of muscle
weakness of the left leg and of hypoesthesia and
dysesthaesia in the left leg and left buttock area.
These symptoms progressed and made her visit our
hospital 3 days after the onset. Physical examin-
ation revealed decreased muscle strength in the left
leg and hyper-reflexia in the left Achilles and patel-
lar tendons. Tactile hypoesthesia and dysesthaesia
in the left side below the Th9 level were observed.

INVESTIGATIONS
Laboratory tests revealed normal blood cell counts
and normal liver and kidney functions.
Cerebrospinal fluid analysis revealed normal cell
count (1 cell/mm3), normal protein (30 mg/dL) and
glucose levels (57 mg/dL), but an elevated IgG
index (0.94, normal range <0.6). Oligoclonal band
was noted. Myelin basic protein or antiaquaporin-4
antibody (examined by ELISA) was not detected.
T2-weighted MRI revealed a high intensity lesion
in the left posterior area of the spinal cord at the
Th8–9 level (figure 1A–C). Abnormal signal was
not detected in the cerebrum. We tested for lupus
serology because anti-TNF agents are associated
with a new-onset systemic lupus erythematosus
(SLE),7 only to find a slight elevation in IgG
antidouble-stranded and antisingle-stranded DNA
antibody titres (13 IU/mL (normal range <12) and
28 U/mL (normal range <25), examined by ELISA,
respectively) and normal complement levels.
Although she did not notice any visual change, we
performed a visual evoked potential in search of
subclinical optic nerve lesions, which showed an
extension of P100 latency in both eyes suggesting
optic nerve damage.

TREATMENT
Since etanercept was known to cause myelitis and
optic neuritis, it was discontinued on admission. As
her clinical course was acutely progressive, we
started pulse methylprednisolone therapy (1000 mg/
day for 3 days). Pulse therapy was followed by oral
prednisolone 60 mg/day (1 mg/kg/day) with a quick
tapering over 4 weeks down to 15 mg/day and then
gradually to her maintenance dose of 3 mg/day.
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OUTCOME AND FOLLOW-UP
Her muscle weakness started to show significant improvement
on the second day of pulse therapy and quickly normalised
within a few days and her sensory abnormality resolved grad-
ually over 2 weeks. Abnormal signal in the spinal cord was not
observed in the MRI obtained in 4 weeks. When the dose of
prednisolone reached 3 mg/day her arthritis flared. Tocilizumab,
a humanised anti-interleukin-6 receptor antibody, was started
and she quickly achieved clinical remission again and has since
remained neurologically symptom-free for 3 years.

DISCUSSION
When patients present with a new-onset encephalomyelitis,
potential causes include clinically isolated syndrome, neuromye-
litis optica (NMO), autoimmune diseases (SLE, mixed connect-
ive tissue disease, Sjögren’s syndrome, Behçet disease and
antiphospholipid antibody syndrome, thrombosis, infectious dis-
eases (virus, bacteria and mycobacteria), vaccination, drugs
(anti-TNF agents) and paraneoplastic syndrome.11 12

Furthermore, in many such cases, it is not possible to defini-
tively identify a single cause.

In our case, clinical presentation, serological and radiographic
findings, and quick responses to discontinuation of potentially
offending drugs, administration of high-dose glucocorticoids, or
both all suggested myelitis and optic neuritis associated with an
anti-TNF agent, etanercept. Sjögren’s syndrome remained pos-
sible, but we considered it less likely to be a sole cause in our
case as myelitis and optic neuritis associated with Sjögren’s syn-
drome have been reported to be generally refractory to gluco-
corticoids.13 14 Although it is possible that this episode denotes
the onset of multiple sclerosis, the patient has not experienced
additional neurological events so far. In addition, she did not
fulfil the criteria of NMO,15 as she neither showed contiguous
spinal cord lesion extending three nor more segments nor had
detectable antiaquaporin-4 antibodies in serum. Furthermore,
oligoclonalband, which is typically absent in patients with
NMO, was detected in our case.16

Mohan et al8 experienced a case that developed demyelin-
ation while receiving an anti-TNF agent and subsequent

investigation using the database of Adverse Events Reporting
System of the US Food and Drug Administration (FDA) revealed
that the other 18 patients also developed demyelination during
anti-TNF therapy. The most common symptom was sensory dis-
turbance (13/19), followed by visual disturbance (8/19), gait dis-
order, psychotic manifestation and paralysis of the facial nerve.
In most cases, anti-TNF agents were discontinued and glucocor-
ticoids were used temporarily, followed by a prompt resolution
of presenting symptoms.8 Others reported a reappearance of
symptoms after re-exposure.17 Our case developed myelitis and
optic neuritis 47 months after etanercept was added. A PubMed
search revealed that most cases developed demyelination during
the first year of anti-TNF agent administration.17 18 However,
some cases started suffering from demyelination more than
30 months after anti-TNF agents were started. Among patients
with RA, the longest period from the initiation of anti-TNF
agent to the development of demyelination was 42 months
(infliximab) and that was 49 months among all recipients (inflix-
imab).17 19 20 These reports indicate that demyelination could
develop long after anti-TNF agents are started.

De novo development of demyelination in recipients of
anti-TNF agents and aggravation of disease activity in multiple
sclerosis patients treated with lenercept and infliximab10 21

suggest either direct or indirect contribution of anti-TNF agents
on demyelination. One proposed hypothesis is that systemically
administered anti-TNF agents may inhibit the apoptosis of self-
reactive T cells but fail to penetrate and reach the central
nervous system (CNS), thereby inducing and exaggerating an
autoimmune process of demyelination in the CNS. The other
hypothesis is that an activation of latently infecting microorgan-
isms may result in demyelination.22 Further research should be
conducted to elucidate the mechanism of this complication of
anti-TNF agents.

Recent systematic review again suggested a possible causal
relationship between demyelinating disease and anti-TNF
agents.20 However, no risk factor has so far been identified. Our
case was immunologically active, having multiple autoantibodies
including antinuclear antibodies, rheumatoid factor, anti-CCP
antibody, anti-ss-DNA antibody, anti-SS-A antibody, and

Figure 1 T2-weighted MRI showed a
high intensity lesion in the left
posterior area (A and C) of the spinal
cord at the Th8–9 (B, arrowhead).
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antiphospholipid antibody, which might have contributed to
immunological dysregulation by the anti-TNF agent. In addition,
it is interesting to note that the anti-IL-6 agent, tocilizumab, has
not evoked autoimmune diseases such as SLE, vasculitis syn-
drome or demyelinating disease, all of which have been induced
by anti-TNF agents.23

Demyelination caused by anti-TNF agents is a rare but serious
adverse event. Our experience and others indicate that demye-
lination could develop long after anti-TNF agents are started
and thus warrants vigilant monitoring in their recipients.

Learning points

Demyelination could develop long after anti-TNF agents are
started.
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