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Case

� At age 11, the patient presented with 
pain and swelling in multiple large and 
small joints and was diagnosed with 
JRA

� Her treatment included oral NSAIDs, 
intra-articular corticosteroid injections, 
methotrexate and leflunomide

� Due to ongoing disease activity, she 
was started on etanercept at age 17 

Case

� At age 19, she developed left finger 
numbness that gradually spread to her 
left arm and leg

� On examination, she had decreased 
sensation to light touch in the left arm 
and leg and decreased sensation to 
vibration in all four limbs

� Brain and spine MRI with gadolinium 
were obtained 



Case

� She was diagnosed with partial 
transverse myelitis and treated with 
methylprednisolone 1g IV for three 
days

� The numbness resolved in three weeks
� Etanercept was discontinued and 

methotrexate and leflunomide were re-
started

� Repeat brain and spine MRI four 
months later showed no new lesions



Outline

1. Tumor necrosis factor (TNF) alpha and 
myelin 

2. Evidence supporting role of TNF in 
demyelination

3. Effect of TNF inhibitors in patients with 
multiple sclerosis (MS)

4. Demyelination in non-MS patients treated 
with TNF inhibitors

5. Possible mechanism
6. Practical recommendations

Objectives

� Review normal structure and function 
of TNF and myelin

� Know strengths and weaknesses of 
existing literature suggesting link 
between anti-TNF therapy and CNS 
demyelination

� Develop approach to neurological 
issues in screening candidates for anti-
TNF therapy 

TNF-alpha

� Homotrimeric cytokine

� Major source is activated macrophages

� Recruits and activates neutrophils and 
monocytes to areas of infection

� Apoptosis of target cells



Myelin 

� Oligodendrocyte
� Concentric lipid bilayer (70%)

� Membrane proteins (30%)
– Proteolipid protein 
– Myelin basic protein

� Speeds conduction of impulses
� Development and maintenance of 

axons

Myelin:  structure

Lipid bilayer Transmembrane 
proteins

Barkovich AJ. Concepts of myelin and myelination in  neuroradiology. American Journal of 
Neuroradiology 21:1099-1109.

TNF and demyelination
in animal models

� Causes oligodendrocyte necrosis in vitro

� Worsens experimental autoimmune 
encephalomyelitis (EAE), an animal model of 
MS 

� Over-expression in central nervous system 
in transgenic mice causes spontaneous 
demyelination

� Treatment of mice with anti-TNF therapies 
prevents development of EAE



TNF and demyelination
in patients with MS

� Higher serum and cerebrospinal fluid 
(CSF) levels in patients with active MS 
compared to stable patients and 
controls

� CSF levels correlate with MS disease 
severity 

� Present in high levels in MS plaques

SURPRISE!

� 2 patients with severe MS treated with 
infliximab developed increased number 
of CSF lymphocytes and MRI lesions 
following treatment

� Randomized controlled trial of 
lenercept (TNF alpha receptor-IgG 
fusion protein)
– 168 patients with MS
– Increased frequency of clinical 

exacerbations in treated group

Mohan et al. Demyelination occurring during anti-tu mor 
necrosis factor alpha therapy for inflammatory arth ritides.

Arthritis and Rheumatism 2001;44:2862

� 19 patients with new neurological signs and 
symptoms attributed to demyelination during 
anti-TNF alpha therapy
– Parasthesias 13/19
– Optic neuritis 8/19
– Confusion 4/19

� Diagnoses: JRA, RA, psoriatic arthritis

� Age range: 21-56

� Four patients had prior history of MS



� Treatment duration: 1 dose-15 months; 
mean 5 months

� Abnormal MRI 16/18

� Partial or complete resolution of 
symptoms with discontinuation of 
treatment in most patients 

Mohan et al. Demyelination occurring during anti-tu mor 
necrosis factor alpha therapy for inflammatory arth ritides.

Arthritis and Rheumatism 2001;44:2862

Additional case reports

� Other associated conditions

– Crohn’s disease

– Psoriasis without arthritis

� Some reported patients had a family 
history of demyelinating disorders

Strengths of evidence

� Temporal association

� Recurrence with re-challenge

� Potential biological mechanism



Weaknesses of evidence

� Similar risk of MS in treated patients 
and controls 
– Background risk of MS approximately 0.1%
– Similar or lower risk of MS in treated 

patients reported in clinical development 
programs and post-marketing data

– 1/500 (0.2%) patients with Crohn’s disease 
treated with infliximab at Mayo Clinic 
developed CNS demyelination

� Some case reports poor quality

Are patients with
RA or Crohn’s

at higher risk of MS?

� RA
– No systematic studies
– Case series of 14 patients with RA and MS

� Crohn’s disease
– Increased risk of demyelinating diseases 

with OR 1.5

Are patients with MS
at higher risk
of RA or IBD?

� RA
– Case control study of 155 patients with MS 

showed statistically significant more 
frequent co-existence with RA (OR 2.96), 
as well as psoriasis

– Not shown in prospective cohort study

� Crohn’s disease
– Prospective cohort study showed 

increased risk of IBD in patients with MS 
(OR 3.2)



Are patients with MS at higher risk 
of RA or IBD?

Barcellos LF et al. Clustering of autoimmune diseas es in families with a high-risk 
for multiple sclerosis: a descriptive study. Lancet  Neurology 2006;5: 924-31.

Clustering of autoimmune diseases
in families of probands with MS

Barcellos LF et al. Clustering of autoimmune diseas es in families with a high-risk 
for multiple sclerosis: a descriptive study. Lancet  Neurology 2006;5: 924-31.

Conclusion

� On a population level, probably not 
associated with increased risk of 
central nervous system demyelinating 
disorders 

� In individual patients, may unmask 
latent susceptibility to develop central 
nervous system demyelination as part 
of multi-hit process



Mechanism?
� Anti-TNF agents do not enter central nervous 

system 
– Cannot block TNF at site of pathological process

� TNF plays role in apoptosis of autoreactive T 
cells

� Peripheral autoreactive myelin-specific T 
cells are present in controls and patients 
with MS
– Exist in activated states in patients with MS
– Could they be present in higher number and/or 

activated state in some patients with RA and IBD?

Robinson WH, et al. Demyelination and neurologic ev ents reported in 
association with tumor necrosis factor alpha antago nism. Arthritis and 

Rheumatism 2001;44:1977-83

� Anti-TNF agents may increase number 
and activity of peripheral myelin-
specific autoreactive T cells which then 
enter CNS and cause demyelination

Robinson WH, et al. Demyelination and neurologic ev ents reported in 
association with tumor necrosis factor alpha antago nism. Arthritis and 

Rheumatism 2001;44:1977-83

Mechanism?

Recommendations

� Do not use TNF antagonists in patients with 
known demyelinating disorders

� Baseline and surveillance neurological 
consultation and/or MRI in patients with 
family history of demyelinating disorders

� Monitor other treated patients clinically for 
development of neurologic symptoms

� Discontinue use in patients who develop 
neurological symptoms until evaluated
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