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Abstract
Demyelinating peripheral neuropathy has been described in association with tumor necrosis factor (TNF) inhibitors. It is rarely developed after 
treatment discontinuation. We present the case of a child with juvenile idiopathic arthritis who developed peripheral neuropathy few months 
after TNF inhibitor withdrawal with clinical worsening of the neurological sequelae while undergoing treatment with abatacept. 
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Introduction
Children with rheumatic diseases are frequently treated with 

the traditional and biological disease modifying anti-rheumatic 
drugs (DMARDs). Fortunately, biological DMARDs opened 
a new era of management with beneficial therapeutic effect in 
patients with juvenile idiopathic arthritis (JIA). Among these 
agents are tumor necrosis factor (TNF) inhibitors comprising 
etanercept and adalimumab [1,2]. Despite, the favorable long-term 
safety and tolerability profile of TNF inhibitors, the accumulating 
data also shown numerous adverse events. Most of the reported 
adverse events are mild such as infusion related reactions and 
upper respiratory tract infection yet serious events malignancy 
and autoimmune diseases have been reported [3-5]. Additionally, 
rare adverse events such as neurological adverse events have been 
reported after initiation TNF inhibitors treatment. Demyelinating 
central nervous system is the most frequent serious TNF inhibitors 
associated neurological adverse events. However, peripheral 
neuropathies have been reported in the literature [6,7]. 

We report a child with JIA who developed peripheral neuropathy 
after using etanercept with interval worsening of her neuropathy 
while she was on treatment with abatacept.

Case report
An eight-year-old female diagnosed with poly articular sub-

type JIA at age of six years. The main affected joints were the 
wrists, knees and ankles. Family history was unremarkable apart 
from her aunt who is known case of multiple sclerosis. Her initial 
laboratory results showed normal complete blood count (CBC) 
with slightly elevated erythrocyte sedimentation rate (ESR) 
(25 mm/hr). Antinuclear antibody and rheumatoid factor were 
negative. Radiograph of the affected joint did not show arthritic 
changes. Initially, she was treated with short course of prednisone 
in addition to methotrexate (10 mg/week) and etanercept (0.8 mg/
kg/week). Fortunately, she showed good response and prednisone 
could be stopped and afterwards etanercept weaned gradually 
and discontinued. However, few months later she presented 
with bilateral painful swollen knees and ankles and recurrent 
falls associated with gait instability and weakness in both legs. 
Physical examination revealed active synovitis of both knees 

and ankles. She had a wide base waddling gait with distal upper 
and lower limbs weakness (3/5 on Medical Research Council 
MRC Scale) and generalized areflexia. She had distal intention 
tremor in upper extremities and dysmetria on finger to nose test 
but no sensory deficit or cranial nerve involvement. There was 
no preceded history of flu-like illness, febrile illness or recent 
vaccination. The initial assessment revealed normal CBC, high 
ESR (35/mm) with a normal renal and hepatic profile. Because the 
underlying JIA did not justify the abnormal gait and neurological 
findings, she underwent nerve conduction study (NCS) and needle 
electromyography (EMG), which showed conduction slowing, 
with temporal dispersion and conduction block affecting peroneal 
and tibial motor nerves but sparing the sural sensory nerve and 
reduced numbers of motor units in the peroneus longus and 
tibialis anterior, these findings suggested demyelinating peripheral 
neuropathy due to acute denervation. Unfortunately, couple of 
attempts for cerebrospinal fluid taps failed. Magnetic resonance 
imaging (MRI) of brain and spine were normal. 

Because of the constellation of arthritis and peripheral 
neuropathy, she received five doses of daily pulse methyl 
prednisolone therapy (30 mg/kg/day), oral weekly methotrexate 
(12.5 mg) and daily intravenous immunoglobulin (IVIG) (0.4 gm/
kg) for five days. She was in need for biological DMARDs for 
her arthritis. However, taking in consideration the family history 
of multiple sclerosis and her demyelinating neuropathy, which 
could be a latent adverse event from etanercept, she was started on 
biologic agent with a different mechanism of action. Accordingly, 
intravenous abatacept infusion initiated for her arthritis as per the 
usual guidelines (10mg/kg repeated every two weeks then every 
four weeks). Unfortunately, three weeks later, her neurological 
symptoms got worse, she had marked hand grip and ankle 
weakness (2/5 on MRC Scale). Repeated NCS and EMG showed 
worsening findings compared to the first assessment. Abatacept 
was stopped but she continued four doses of IVIG (1 mg/kg) 
weekly. Fortunately, few weeks later the weakness completely 
resolved, and her gait improved. Nine months follow-up visit 
assessment revealed no recurrence of the symptoms with normal 
neurological examination.
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Discussion and conclusion
TNF inhibitors related inflammatory neurological disorders 

are uncommon adverse events. Most of the reported cases of 
demyelinating central nervous system comprising optic neuritis and 
multiple sclerosis. However, demyelinating peripheral neuropathy 
including Guillain-Barre syndrome and chronic inflammatory 
polyradiculopathy have been reported after initiation of TNF 
inhibitors and considered as induced autoimmune disorders [8,9]. 
Most of the published data rely on case reports of adult patients 
and conversely, relatively less frequent in children. There is no 
clear established causal relationship between these medications 
and the onset of demyelinating manifestations. Additionally, the 
clinical course of the demyelinating peripheral neuropathy in 
association of TNF inhibitor use is unclear [6,9]. It is difficult to 
verify if demyelinating peripheral neuropathy is a direct result of 
TNF inhibitor treatment or an accidental coincidence particularly 
in the presence of other potential triggers for instance upper 
respiratory tract infection or recent vaccination [8,10].

In this report, we presented a child with JIA who developed 
demyelinating peripheral neuropathy after TNF inhibitor 
withdrawal and while undergoing treatment with abatacept, which 
is one of the approved medications for JIA treatment, it differs 
from TNF inhibitors as it targets the co-stimulatory signal required 
for full T-cell activation [11].

Demyelinating neuropathy developed early after TNF inhibitor 
introduction. However, no available data on the onset of peripheral 
neuropathy after cessation of the treatment. Interestingly, our patient 
developed peripheral neuropathy few months after discontinuation 
of TNF inhibitor treatment and experienced worsening of the 
neurological sequelae while undergoing treatment with abatacept. 
Although JIA is an autoimmune disease, typically not associated 
with peripheral neuropathy. It is unlikely that the underlying JIA 
contributed to the development of her neuropathy. To the best of 
our knowledge, no previous reports of demyelinating peripheral 
neuropathy with abatacept.

Because no other causes of neuropathy could be found and in 
the absence of other triggers, we postulate that TNF inhibitor could 
trigger the demyelinating process, which further progresses and 
exaggerates with abatacept, despite the intensive treatment of the 
neuropathy with prednisone and IVIG. 

Overall, patients with demyelinating peripheral neuropathy 
related to biologic treatment required discontinuation of the 

potential trigger and providing prednisone and IVIG. Luckily, our 
patient showed full recovery of the neurological sequelae after 
abatacept withdrawal and completing the IVIG course.

In summary, demyelinating peripheral neuropathy can represent 
a rare adverse event in children with rheumatic diseases treated 
with biologic agents. Patients might present with vague pain and 
weakness involving the lower extremities, which may be confused 
with the underlying disease. Therefore, neurophysiological tests 
are necessary to confirm neuropathy. Increase awareness of 
association demyelinating neuropathy with biologic treatment is 
required for timely diagnosis and management.
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