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ABSTRACT: Antagonists of tumour necrosis factor a (TNFa) are a common therapeutic choice for autoimmune diseases. Although they are
effective and relatively safe, an increasing number of immune-mediated adverse events have been reported. Among these, neurological adverse
effectsm such as consisting of demyelinating events in the central and peripheral nervous system were described. Demyelination of the central
nervous system is a rare complication after treatment with TNFa antagonists. Here, we report a case of multiple sclerosis under treatment with
TNFa antagonists and discuss its etiopathogenesis. This 45-year-old female patient developed signs and symptoms suggestive of primary pro-
gressive multiple sclerosis during treatment with adalinumab for nodular cystic acne, and magnetic resonance imaging of the patient showed

typical lesions of demyelinating disease.
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Background

Antagonists of tumor necrosis factor o (anti-TNFa) are an
important therapeutic tool for various autoimmune inflamma-
tory diseases such as rheumatoid arthritis, ankylosing spondy-
litis, and others rheumatological diseases.

Although they are effective and relatively safe, an increasing
number of immune-mediated adverse events have been
reported. Among these, neurological side effects consisting of
demyelinating events in the central and peripheral nervous sys-
tem were described.!

However, it is not clear whether treatment with anti-TNFa
blockers unmasks preexisting demyelinating disorders such as
multiple sclerosis (MS) or induces de novo demyelination of
the central nervous system (CNS) or peripheral nervous
system.

We report the case of a 45-year-old female patient who
developed signs and symptoms suggestive of primary progres-
sive multiple sclerosis (PPMS) during treatment with adali-
mumab (anti-TNFa) for nodular cystic acne.

Case Report

A 45year-old woman came to our attention due to visual prob-
lem progressive gait impairment and urinary dysfunction that
slowly occurred over the last year.

Her past medical history was positive for both Basedow’s
and Sjogren disease. At the age of thirty, she underwent
bariatric surgery and she took vitamin supplementation
since then.

The patient suffered from cystic nodular acne for about
10years. In the last 4years she had undergone adalimumab
therapy with excellent clinical response (anti-INFa treat-
ment, 40 mg every 2weeks). At our first evaluation, she was
able to walk without aid or rest for 500 m and neurological
exam showed gait impairment due to lower limbs spasticity
and mild ataxia, dysmetria, postural instability, brisk reflex
and left Babinski sign, visual acuity degraded during
attempted reading and visual acuity is 4/10 in both eyes with
central scotoma. Moreover, the patient complained of photo-
phobia and dyschromatospia. She had saccadic pursuits and
gaze-evoked, rebound, and downbeat nystagmus, without
ophthalmoparesis. Saccades had a normal latency and velocity
but were inaccurate.

Brain and spinal cord magnetic resonance images (IMRI)
showed hyperintense lesions in T2-weighted images in subcor-
tical and paracallosal area and lesions in cervical, dorsal and
lumbar spinal cord with no contrast enhancement. These lesions
are suggestive of demyelination disease (Figure 1). Furthermore,
visual evoked potentials (VEPs) showed abnormal latencies in
both eyes displaying a damage to the optical pathways. Routine
laboratory exams including complete blood count, chemistry
panel, thyroid function, Lyme titer, HIV, vitamin E, anti-
GADy; antibody, antinuclear antibody, paraneoplastic panel
(anti-Hu, Mal, Ma2, Yo, Ri, CV2, and Zic4), and antibodies to
anti-Ro, anti-La, gliadin, endomysium, and tissue transglutami-
nase were unremarkable, infectious or other immunological
causes were ruled out, CSF analysis was positive for oligoclonal
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Figure 1. Brain MRI transversalT2-weighted shows hyperintense lesions in the left cerebellar hemisphere, in paracallosalareas and numerous spinal cord

lesions.

bands without bands in the serum (pattern 2) and aquaporin-4
and myelin oligodendrocyte glycoprotein were negative.

As the patient fulfilled all diagnostic criteria according to
the 2017 revision of the McDonald criteria (progressive neuro-
logical symptoms >12months, MRI lesions typical for MS,
positive CSF), PPMS was diagnosed.? Although no clear-cut
recommendations have been made on the management of neu-
rological complications associated with anti-TNFa. therapy, we
stopped adalimumab treatment and administered a 5-day
course of high-dose steroids (1g daily methylprednisolone).
Despite these measures, the patient did not show any clinical
response and relentlessly worsened over a follow-up period of
16 months. Additionally, a follow-up MRI showed increased

lesion load and treatment with ocrelizumab was established.

Discussion

TNFo has a critical and complex role in MS. It is a clearly pro-
infiammatory cytokine during the acute phase of MS but has
immunosuppressive properties in the later stage of the disease.
TNFa is usually produced by macrophages, lymphocytes (T
and B cells), natural killer cells, dendritic cells and monocytes
while in CNS, TNFa is mainly produced by microglia, neu-
rons, and astrocytes.’ TNFo interacts with 2 receptors (TNFR1
and TNFR2). TNFR1, expressed by all cell types, mediates
apoptosis and chronic inflammation and is involved in the
pathogenesis of autoimmune demyelinating diseases. TNFR2
receptor, expressed mainly on neurons, immune cells and
endothelial cells, activates genes involved in cell survival, reso-
lution of inflammation, and myelination.** TNFa blockers are
monoclonal antibodies IgG anti-T'NFa receptors that act as
agonists reversing the apoptosis pathway, cell activation or

inhibition of cytokines production.®’ Adalimumab, provide
considerable benefit in several autoimmune diseases. Despite
its relatively safe profile, several cases of autoimmune diseases
have also been described.®® Central and peripheral demyelinat-
ing events have also been reported including MS, optic neuritis,
Guillain-Barré and Miller Fisher syndrome, chronic inflam-
matory demyelinating polyneuropathy, multifocal motor neu-
ropathy. However, it is not clear if treatment with TNF blockers
unmasks preexisting demyelinating disorder such as MS or
induces de novo demyelinating lesion of CNS.#

Until now, about 20 MS case reports have been related to
anti-I'NFa treatment and Engel et al described the first case of
PPMS under adalimumab treatment.’® Actually, several
hypotheses have been proposed to explain a potential biological
relationship between TNFa blockers and demyelinating dis-
ease. INFo blockers can exacerbate CNS demyelination by
decreasing TNFR2 receptors, which are necessary for the pro-
liferation of immature oligodendrocytes and myelin repair.1112

Moreover, they could alter cytokine responses by downregu-
lating interleukin-10 and upregulating interleukin-12 and
interferon-y, creating a profile similar to that of patients with
multiple sclerosis.3

TNFo blockers may deactivate TNFa systemically, but not
within the CNS due to the impermeability of the blood- brain
barrier causing a high concentration of TNFo in the CNS.™
Finally, they can unmask an underlying latent infection, which
can lead to autoimmune demyelination.*

In our patient, several autoimmune diagnoses coexist.
Basedow’s and Sjogren disease are often associated with MS
but in our knowledge, no causative relationship has never been
described.’ On the other hand, growing clinical reported
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evidence, and recently, a link between the development of MS
and the presence of the single nucleotide polymorphism
(SNP), suggest an etiological role of anti-T'NF drugs in.1°

Observational studies and meta-analyses of randomized
controlled trials and case-control study on 10000 patients with
rheumatoid arthritis treated with anti-ITNF drugs have dem-
onstrated the appearance of demyelinating disorders of the
peripheral and central nervous system (CNS), underlining that
anti-INFa can increase the risk of demyelinating events by
~30%.1¢ Moreover, the short time from the start of the anti-
TNFo therapy to the development of demyelinating symp-
toms and the improvement of symptoms on discontinuation of
the biological therapy are often but not always a feature com-
mon to cases from literature reports and spontaneous surveil-
lance. Then, in most reports, like in our case, appeared after
several exposures, including long-term exposure, and did not
necessarily improve after cessation of the biologic treatment.!”
Actually there are no guidelines for the management of drug
induced demyelinating CNS lesions and the most common
therapeutic tool is based on the administration of steroids with
good short-term results, although the course of the demyeli-
nating disease appears unpredictable.! However, anti-TNFo
treatment should be discontinued at the onset of unexplained
neurological symptoms.

Conclusion

Anti-TNFo drugs have changed the treatment of autoim-
mune diseases being very effective and relatively safe.
However, the role of TNFo in the central nervous system is
not clearly understood. To date, given the growing number of
reported cases of demyelination, a causal association is con-
ceivable rather than an accidental coexistence of 2 disorders.
Follow-up of these patients is essential to diagnose the clini-
cal course and highlight the potential differences with typical
MS course. Complete remission of symptoms after discon-
tinuation of therapy or clinical stability may prove iatrogenic
causality. However, stopping treatment did not spare the
patient from disease progression by suggesting the hypothesis
of a trigger of a pathogenetic process instead of a toxic effect.

Although several theoretical explanations of demyelination
have been proposed after TNFa blockade, the relationship of
these events with the use of TNFa blockers remains to be
elucidated.

However, it is recommended to avoid the use of anti-TNFo
therapy in patients with a family history or onset of MS or
other systemic demyelinating or autoimmune diseases.
Although MRI of the brain is not recommended before start-
ing anti-TNFa treatment, it could be useful in revealing pos-
sible silent demyelinating lesions especially in patients with
systemic autoimmune diseases.!®

Then, we suggest to pay attention in people under anti-
TNFo treatment, including neurological evaluation before
starting therapy and neurological monitoring to diagnose a
possible demyelinating event and sooner and better.
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