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Key Clinical Massage
Although tumor necrosis factor (TNF) inhibitors are used to prevent autoimmune 
disease, but they can cause adverse effects. Multiple sclerosis syndrome is one of 
the rare complications following treatment with TNF inhibitor. We reported a 
case of rheumatoid arthritis with unfavorable outcome post Etanerecept therapy.

Abstract
Tumor necrosis factor (TNF) inhibitors are prescribed to treat various autoim-
mune diseases such as rheumatoid arthritis (RA). Etanercept, a human anti-TNF 
monoclonal antibody, is a therapeutic option in autoimmune and inflammatory 
diseases. One of the rare adverse effects of Etanercept is developing central nerv-
ous system and peripheral nervous system demyelination however, there is con-
troversy in the cause of it. In this case, we presented a 35-year-old woman with 
multiple sclerosis (MS)-like symptoms due to taking Etanercept. She had a his-
tory of RA since the age of 18 years and was referred to the emergency depart-
ment with signs and symptoms of para paresthesia, progressive paraparesis of 
both lower limbs, and urinary retention a year after Etanercept treatment. We 
discontinued the Etanercept and started Methylprednisolone and Rituximab. 
Rapid clinical improvement was noted and in the approximately 6-month follow-
up, she did not exhibit any neurological worsening. So it is probable that the ini-
tiation of Etanercept triggered MS-like syndrome in these patients and healthcare 
practitioners should take heed of this adverse effect.
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1   |   INTRODUCTION

Tumor necrosis factor-α (TNF-α) is a potent pro-
inflammatory cytokine that plays a crucial role in many 
autoimmune and inflammatory diseases such as ulcer-
ative colitis, rheumatoid arthritis (RA), psoriasis, anky-
losing spondylitis, and Crohn's disease.1 The prescription 
of TNF-α inhibitors has greatly ameliorated the treat-
ment of chronic inflammatory and autoimmune diseases. 
Today, various biological medications such as Etanercept, 
Adalimumab, and Infliximab act as antagonists and pre-
vent TNF-α from performing its function. These biological 
medications' therapeutic effects on reducing inflamma-
tion in several autoimmune diseases have been proven.1,2 
In recent years, the increased use of TNF-α inhibitors due 
to the advantage and potential to prevent the develop-
ment of structural damage caused various adverse effects 
such as serious infections, urticaria, psoriasis, diabetes 
mellitus (DM), mononeuritis multiplex, malignant lym-
phoma, congestive heart failure, lupus-like syndrome, 
and demyelinating disorders.3,4 One of the rare side effects 
of these medications is demyelination in the central ner-
vous system (CNS) and peripheral nervous system (PNS) 
which can cause multiple sclerosis (MS)-like syndrome, 
transverse myelitis, optic neuritis, and Guillain Barre 
syndrome. Although the mechanism underlying these 
adverse effects has not yet been clarified, several studies 
reported TNF- α inhibitors usage adverse effects.5-7

TNF-α inhibitors have proven to be more effective 
than disease-modifying antirheumatic drugs.8,9 On the 
other hand, patients with rheumatological disease may 
develop neurological manifestations often due to cervical 
spine involvement and CNS disease caused by vasculitis. 
Therefore, distinguishing these demyelination lesions 
from MS and treating them as soon as possible is important 
and can help physicians handle patients during treatment 
with TNF-α inhibitors and prevent unwanted events.10,11 
Here, we encountered a case of MS-like symptoms with a 
history of RA who was under treatment with Etanercept.

2   |   CASE HISTORY/
EXAMINATION

A 35-year-old female with a past medical history of RA 
presented to the emergency department (ED) of Rajaei 
Hospital of Karaj, Iran with the chief complaint of para 
paresthesia and progressive paraparesis of both lower 
limbs with slow progression started 10 days before her ad-
mission. The patient was a known case of RA from 18 years 
ago and had been under the supervision of her rheuma-
tologist. She had no history of hypertension, DM, seizure, 
dyslipidemia, heart disease, stroke, or other significant 

diseases. She had been treated with Prednisolone 10 mg 
daily and azathioprine 50 mg every 12 h. At the age of 32, 
due to the patient's plan to conceive, her previous medica-
tion was discontinued. After pregnancy, she was started 
on Methotrexate at an initial dose of 10 mg weekly, which 
was gradually increased to 20 mg weekly, along with 
Prednisolone 5 mg daily. A month after delivery due to RA 
flare-up and increased Disease Activity Score 28 (DAS28) 
for our patient from low disease activity (DAS28 2.6–3.2) 
to high disease activity (DAS28 > 5.1), Etanercept 50 mg 
weekly, a TNF-α inhibitor, was initiated during the treat-
ment process. One year after initiating Etanercept, dur-
ing which the patient's arthritis symptoms and joint pain 
were well-controlled and she was in remission, she began 
experiencing paraesthesia and progressive paraparesis in 
both lower limbs. These symptoms developed gradually 
over the 10 days preceding her visit to the ED. At the time 
of admission, the physical examination revealed an awake 
patient with a 15/15 score on the Glasgow coma scale, 
who was afebrile (T:36.1°C) and the blood pressure was 
130/85 mmHg, RR:15 breaths/min and other vital signs 
were normal. The patient presented with a sensory level 
at T5 and urinary retention indicative of sphincter im-
pairment. The mental status and cranial nerve examina-
tions were within normal limits. Upper limb assessment 
revealed normal sensory and motor function, with muscle 
strength rated at 5/5 and reflexes at 2+ bilaterally. Lower 
limb examination showed knee and Achilles reflexes at 3+ 
on both sides. Proximal and distal muscle strength in the 
lower limbs was 4/5, with an upward plantar reflex noted. 
In the sensory examination, the superficial sensation 
was normal and the deep sensation of both limbs was de-
creased. The cerebellar examination showed no evidence 
of tremor and dysmetria. The finger-to-nose and heel-to-
shin tests were performed accurately and smoothly, al-
though the gait exhibited paraparesis with spasticity.

3   |   DIAGNOSIS ASSESSMENT

Laboratory data showed: hemoglobin:13.8 g/dL, white 
blood cell: 6.7 × 103 cells/mm3, platelet: 215 × 103 cells/
mm3, prothrombin time: 14.7 s, partial thromboplastin 
time: 28 s, international normalized ratio: 0.9, alanine 
transaminase: 38 U/L, aspartate aminotransferase: 30 U/L, 
alkaline phosphatase: 99 U/L, creatinine: 0.86 mg/dL, lac-
tate dehydrogenase: 237 U/L, cobalamin: 347 pg/mL, folic 
acid: 10.5 ng/mL, and Vitamin D: 43 ng/mL and C-reactive 
Protein and erythrocyte Sedimentation Rate were normal 
(Table  1). Extensive serological testing was performed 
to exclude differential diagnoses. Results for Brucella, 
Borrelia, HIV, EBV, CMV, Toxoplasma, and syphilis se-
rologies were negative (Table  2). Neuromyelitis optica 
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antibodies, antinuclear antibody, anti-double stranded 
deoxyribonucleic acid antibodies (anti-dsDNA), anti-
neutrophil cytoplasmic autoantibody, and perinuclear 
anti-neutrophil cytoplasmic antibodies were negative 
and protein S, protein C, and anti-thrombin 3 were nor-
mal. Also, the patient's electrocardiography was normal, 
and the ejection fraction was 55%. Lumbar puncture was 
not performed due to the patient's unwillingness. The 
diagnosis of MS-like syndrome was confirmed based on 
the presence of multiple lesions observed on brain MRI 

(conducted with a Siemens 1.5 Tesla unit and IV con-
trast), specifically in the left periventricular, subcortical, 
and juxtacortical regions (Figure  1). The result showed 
a moderate load of left periventricular active-enhancing 
plaque and multiple periventricular, subcortical, and 
Juxtacortical plaque hyperintensities on T2-weighted im-
ages without active enhancement (Figure 1). In the Fluid-
attenuated inversion recovery cut of cervical MRI, there 
is a spinal cord lesion in the posterior column in the C1-
C2 region, which has been enhanced (Figure  2). In the 
thoracic, a spinal cord injury is seen in T5-T6 with spinal 
encroachment (Figure  3). Normal anatomy of deep and 
superficial cerebral veins and superficial sagittal, straight, 
inferior sagittal, transverse sagittal, and sigmoid dural ve-
nous sinuses were seen in the magnetic resonance venog-
raphy of the brain.

4   |   THERAPEUTIC INTERVENTION

In this case, the potential link between Etanercept and 
CNS demyelination prompted a reevaluation of the pa-
tient's treatment. Consequently, Etanercept was discon-
tinued, and the patient was treated with intravenous 
boluses of Methylprednisolone (1000 mg daily for 5 days) 
and Rituximab (1 g). Rapid clinical improvement in demy-
elination symptoms was observed. At the 6-month follow-
up, the patient remained free of neurological symptoms, 
normal laboratory results, a normal neurological exami-
nation, and no flare of RA. The patient has since been lost 
to follow-up.

5   |   DISCUSSION

In the presented case, we suspected MS-like syndrome 
because of the emergence of neurologic symptoms and 
demyelination lesions found consistent in brain and spi-
nal cord MRI. As noted in our case report and other lit-
erature discontinuation of TNF-α inhibitors ended in 
remission of the signs and symptoms.10,12 Several studies 
demonstrated that TNF-α, which is secreted by microglia 
and macrophages in the CNS, plays a key role in the eti-
ology and pathogenesis of demyelination.13 They found 
elevated TNF-α levels in serum and CSF of patients with 
progressive MS and demonstrated that TNF-α levels cor-
related with disease severity.14 Therefore, TNF-α inhibitor 
therapy has been assessed as a treatment for autoimmune 
diseases. Despite the clinical effectiveness of TNF-α inhib-
itors, well-known adverse effects including injection site 
reactions, congestive heart failure, risk of infections, and 
hemocytopenia,15 some literature has reported neurologi-
cal adverse events such as new onset MS-like syndrome, 

T A B L E  1   The complete blood count and laboratory result.

Test Result Unit Normal range

WBC 6.7 103 cells/mm3 4.0–10.0

RBC 4.9 103/μL 4.2–5.4

Hgb 13.8 g/dL 11.5–15.0

Plt 215 103 cells/mm3 14.0–440

Neutrophils 63.5 % 50–70

Lymphocytes 27.1 % 20–40

PT 14.7 Second 10–14

PTT 28 Second 25–35

INR 0.9 - Up to 1.1

ALT 38 U/L Up to 45

AST 30 U/L Up to 35

ALT 99 U/L 80–306

Creatinine 0.86 mg/dL 0.7–1.4

LDH 237 U/L 225–500

Cobalamin 347 pg/mL 160–950

Folic acid 10.5 ng/mL 2.7–7

Vitamin D 43 ng/mL 20–50

CRP 2 mg/L Up to 6

ESR (1 hour) 1 mm/h Up to 15

Abbreviations: ALP, alkaline phosphates; ALT, alanine transaminase; AST, 
aspartate aminotransferase; CRP, C- reactive protein; ESR, erythrocyte 
sedimentation rate; Hgb, hemoglobin; INR, international normalized ratio; 
LDH, lactate dehydrogenase; Plt, platelet; PT, prothrombin time; PTT, 
partial thromboplastin time; WBC, white blood cell.

T A B L E  2   Serological test result.

Test Result

Toxoplasma IgM Negative

Toxoplasma IgG Negative

Brucella IgM titer Negative

Brucella IgG titer Negative

Borrelia IgM Negative

HIV Ag and Ab Negative

EBV Negative

CMV PCR Negative

VDRL Negative
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lupus-like syndromes and vasculitis, psoriasis, DM, in-
terstitial lung diseases, autoimmune hepatitis, myositis, 
uveitis, and MS due to TNF-α inhibitor therapy.4,16,17

A prospective study was conducted by Kaltsonoudis 
et al.10 on rheumatologic patients who were eligible for 
anti-TNF-α therapy. They observed that 3 out of 75 (4%) 
patients developed neurological adverse events such as 
paresis of the left facial nerve, optic neuritis, tingling, 
and numbness of the lower extremities. Another co-
hort study was conducted by Ali Theibich et  al.18 in 
Copenhagen with around 550 rheumatologic outpatients 
who underwent treatment with TNF-α inhibitors every 
year from January 2008 to December 2011. They observed 
six patients with signs of demyelinated neurological ad-
verse events: four cases of MS, one MS-like symptom, 
and one multifocal motor neuropathy. Likewise, a study 
by Mohan et  al.17 reported demyelinating processes in 

20 inflammatory arthritis patients during the use of bi-
ological medications (18 following Etanercept adminis-
tration and 2 following Infliximab). The most common 
presenting clinical symptoms were paresthesias (13 out 
of 20) and visual disturbances secondary to optic neuri-
tis (8 out of 20). Confusion was an atypical feature that 
occurred in 25% of patients which is uncommon in MS. 
The average time between the initiation of the TNF-α 
inhibitor and the onset of the neurologic adverse effect 
was 5 months (ranging between 1 week and 15 months). 
They reported that discontinuation of the medication 
ended in the remission of neurologic symptoms either 
partially or completely in most patients. In a case se-
ries by Andreadou et  al.19 they reported 4 cases who 
had various rheumatologic diseases and were treated 
by Etanrecept. They showed various adverse neurologic 
events such as dysesthesias up to the T4 level, right 

F I G U R E  1   Brain magnetic resonance 
imaging was performed at the onset of 
symptoms in 2023. The sagittal fluid-
attenuated inversion recovery (FLAIR) 
image shows a periventricular (A, arrow) 
lesion and gadolinium enhancement in 
periventricular (B, arrow) suggesting 
multiple sclerosis. Transverse fluid-
attenuated inversion recovery images 
(FLAIR) show left subcortical (C, 
arrow), juxtacortical (D, arrow), and 
periventricular, subcortical, juxtacortical 
(E, arrows) hyperintense round lesions 
consistent with demyelination areas.
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unilateral tinnitus, difficulty in speech, and ptosis of the 
right corner of the mouth. In all cases, lesions observed 
in brain MRI that suggestive of demyelination.

The underlying mechanisms that cause demyelination 
in patients treated with TNF-α inhibitors are undecipher-
able but several mechanisms have been hypothesized. 
“Lack of entry” is one of the theories that describe 

demyelination concerning treatment with TNF-α inhibi-
tor. This theory says that TNF-α inhibitors are unable to 
permeate from the intact brain blood barrier to withdrawal 
demyelination but they can enhance demyelination by in-
creased entry of peripheral autoreactive T cells into the 
CNS. In this theory, we can understand that due to the 
failure of TNF-α inhibitors in decreasing demyelination, 
adverse events can be susceptible. In another theory called 
the sponge effect, it is assumed that TNF-α is blocked sys-
tematically by TNF-α inhibitors, but not within the CNS 
because TNF-α inhibitors can not penetrate within the 
brain blood barrier which leads to the accumulation of 
TNF-α in the CNS. It seems TNF-α inhibitors had a po-
tential role in the induction of demyelination so it is inter-
esting to find that the TNF-α inhibitor therapy causes or 
prevents the demyelinating process.12,20

Different treatments and approaches have been re-
ported to control MS-like symptoms caused by TNF-α 
inhibitors. In some cases, symptoms improved just by 
cessation of TNF-α inhibitors but the symptoms re-
emerged by re-administration.10 In other cases besides 
cessation of the TNF-α inhibitor, administration of 
glucocorticoids such as intravenous boluses of methyl-
prednisone (1 g/day for 5 days) showed significant clini-
cal improvement. Other therapeutic approaches such as 
gabapentin, interferon β, plasmapheresis, and intrave-
nous immunoglobulin (IVIG) have been reported besides 
TNF-α inhibitor cessation.10,17,18 Thus Clinicians should 
consider preventing the administration of TNF-α inhib-
itors in patients who are at increased risk of developing 
immune-mediated demyelination, preexisting diagnosis 
of MS or strong familial history of MS, or other demye-
linating diseases.

Generally, besides the proven therapeutic effect of 
TNF-α inhibitors on MS, an interesting relation be-
tween TNF-α inhibitors and the new onset of MS-like 
syndromes has been confirmed and these studies indi-
cated that TNF-α inhibitors may initiate an underlying 
demyelinating disease.20 As mentioned, many various 
adverse neurological events have been reported concern-
ing TNF-α inhibitors such as Guillain-Barre syndrome, 
Miller-Fisher syndrome, CNS demyelination, polyneu-
ropathies, and leukoencephalopathy.21 MRI findings in 
many studies disclosed large areas of increased signal 
intensity on T2-weighted images all through the periven-
tricular and subcortical without abnormal contrast en-
hancement.16,17 Therefore in the face of developing new 
neurologic signs or symptoms suggestive of demyelin-
ation in a patient who is under treatment of TNF-α in-
hibitors immediate discontinuation of TNF-α inhibitors, 
neurologic examination, assessment by MRI, CSF anal-
ysis, and therapies used in MS, such as glucocorticoids, 
IFN-β, or IVIG, should be considered.

F I G U R E  2   The sagittal T2-weighted (W) image discloses a 
focal T2-hyperintense cervical lesion.

F I G U R E  3   The sagittal (A) and axial (B and C) T2-weighted 
(W) image discloses a focal T2-hyperintense T5-T6 thoracic lesion.
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Our case study contributes to the expanding pool of 
data that substantiates a potential connection between 
TNF-α inhibitor agents and demyelination. Healthcare 
practitioners should take heed of this information. In the 
event of any neurological adverse effects, promptly dis-
continuing the use of TNF-α blockers and promptly re-
questing an MRI scan to confirm the diagnosis are crucial 
actions to prioritize.
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