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Crohn’s disease undergoing
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Infliximab, a chimeric monoclonal antibody against anti-tumor necrosis factor-

a (TNF-a), has revolutionized the management of inflammatory bowel disease.

However, a recent nested case-control study showed that anti-TNF-a therapy

exposure in patients with autoimmune diseases is associated with an increased

risk of inflammatory central nervous system (CNS) events. A 27-year-old man

diagnosed with Crohn’s disease at 17 years of age was referred to our clinic for

suffering with Wernicke’s aphasia and the right-hand weakness over two

weeks. Nine years of treatment for Crohn’s disease with infliximab anti-TNF-

a therapy was well tolerated. An initial MRI revealed diffuse leptomeningeal

enhancement along the bilateral cerebral sulci without any parenchymal

abnormalities. Cerebrospinal fluid (CSF) and serum N-methyl-D-aspartate

receptor (NMDAR) antibody testing yielded positive results. Anti-NMDAR

encephalitis was diagnosed, and the patient was treated with rituximab. A

follow-up brain MRI showed new multiple cerebral lesions in the left insular

cortex and subcortical white matter of the left frontal and temporal gyri.

Approximately 8 months after symptom onset, the CSF and serum NMDAR

antibody converted to negative. Twelve months later, the patient fully

recovered from anti-NMDAR encephalitis without any neurological deficits

and is currently being treated with the anti-interleukin 12/23 agent

ustekinumab for Crohn’s disease. This is the first report of not only a patient

with infliximab-associated anti-NMDAR encephalitis in Crohn’s disease but also

of an inflammatory non-demyelinating CNS event during long-term

suppression of TNF-a. Our case highlights the need for clinicians to

recognize the possibility of a paradoxical autoimmune response occurring

with novel biological therapies.
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Introduction

Anti-tumor necrosis factor-a (TNF-a) therapies have led to a

paradigm shift in the management of various immune-mediated

inflammatory diseases (IMIDs) such as rheumatoid arthritis,

ankylosing spondylitis, and inflammatory bowel disease (IBD),

which encompasses Crohn’s disease (CD) and ulcerative colitis

(UC). Adverse neurological events associated with anti-TNF-a
therapy have been documented in patients with IMIDs, and the

most commonly reported associations are demyelinating diseases of

the central and peripheral nervous systems. (1) However, a recent

nested case-control study has shown that anti-TNF-a therapy

exposure in patients with autoimmune diseases is associated with

an increased risk of inflammatory demyelinating and non-

demyelinating central nervous system (CNS) events. (2) Herein,

we report a patient with CD who developed anti-N-methyl-D-

aspartate receptor (NMDAR) encephalitis during long-term

infliximab (IFX) treatment.
Case description

A 27-year-old man diagnosed with CD at 17 years of age was

referred to our neurology clinic for progressive dysarthria,

stuttering, and weakness of the right hand for over 2 weeks. The

patient’s CD was initially treated with azathioprine, which yielded

satisfactory results. However, owing to the clinical and endoscopic

relapse of CD within 2 years of treatment and non-adherence to

azathioprine, anti-TNF-a therapy with IFX was added to the

treatment plan and azathioprine was discontinued, respectively.

IFX monotherapy was well tolerated over 9 years of treatment.

Neurological examination indicated that the cranial nerves were

intact, along with normal movements of the extraocular muscles.

Motor examination revealed normal muscle strength and tone,

except for weakness of the right hand (grade 4 on the Medical

Research Council scale). The Babinski sign was not elicited, and

sensory examination resultswerenormal for allmodalities.However,

the patient exhibited profound deficits in comprehension on

language examination. The patient’s fluency and repetition were

relativelypreserved, suggesting theoccurrenceofWernicke’s aphasia.

An initial brain MRI revealed diffuse leptomeningeal enhancement

along the bilateral cerebral sulci without any parenchymal

abnormalities on post-contrast T1-weighted imaging (Figure 1A).

This enhancement pattern was more prominent in the left cerebral

sulci on the contrast-enhanced fluid-attenuated inversion recovery

(FLAIR) sequence (Figure 1B). In addition, electroencephalography

demonstrated continuous slow activity over the left frontocentral

region, without epileptiform discharges.

Based on the patient’s neurological deficits and the

neuroimaging findings, encephalitis was suspected, and an

additional diagnostic workup was performed. Extensive

serological and hematological tests, including a complete blood

count, blood chemistry, bacterial and viral infection markers,
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antinuclear antibodies, extractable nuclear antigen antibodies,

antiphospholipid and lupus anticoagulant antibodies, and

hormonal panels, were all normal. Cerebrospinal fluid (CSF)

analysis revealed lymphocytic pleocytosis (60 cells/µL), with

normal protein and glucose levels. As CSF testing for viral and

CNS demyelinating diseases yielded negative results, we

suspected autoimmune encephalitis and hence, discontinued

IFX. Although the patient was administered 1,000 mg of

methylprednisolone intravenously (IV) daily for 5 days,

followed by IV immunoglobulin at 0.4 g/kg daily for 5 days,

there was no significant clinical improvement. On the third day

of immunoglobulin treatment, the patient exhibited a

generalized tonic-clonic epileptic seizure with forced eye

deviation to the right, followed by right-side head turning for

2 min. Antiseizure medication (levetiracetam) was administered

immediately, and the seizure stopped.

On hospital day 12, bacterial and fungal CSF cultures were

negative; however, among various neuronal autoantibodies,

including anti-myelin oligodendrocyte glycoprotein (MOG)

antibody analyzed using a cell-based immunocytochemistry assay

kit (Euroimmun Ag, Lübeck, Germany), only CSF and serum

NMDAR antibody testing yielded positive results (1:40 titer). Anti-

NMDARencephalitiswasdiagnosed,andthepatientwastreatedwith

IV rituximab (375 mg/m2; 650 mg per week) for 4 weeks. The

symptoms started to improve on the secondday after thefirst dose of

rituximab. On hospital day 14, only mild anomia and stuttering

remained, suggesting a rapid recovery from the initial Wernicke’s

aphasia. A follow-up brainMRI was performed after the last dose of

rituximab, which indicated near-complete resolution of the diffuse

leptomeningeal enhancement (Figure 1C). However, new multiple

cerebral lesions with hyperintensities appeared on the FLAIR

sequence in the left insular cortex and subcortical white matter of

the left frontal and temporal gyri (Figure 1D). On hospital day 39,

repeated testing for CSF and serumNMDAR antibodies still yielded

positive result, and the antibody titer dropped below 1:10. No

significant CSF pleocytosis (3 cells/µL) was noted. The patient was

discharged from our hospital after recovering enough to be able to

perform daily activities without neurological deficits. The third

follow-up brain MRI performed approximately 8 months after

symptom onset showed no change from the second neuroimaging

findings; however, the NMDAR antibodies were negative. Twelve

months later, the patient fully recovered from anti-NMDAR

encephalitis without any neurological deficits and is currently being

treated with the anti-interleukin 12/23 agent ustekinumab for CD.
Discussion

IFX, a chimeric monoclonal antibody against TNF-a, has
revolutionized IBD management since its first clinical use in a

pediatric patient with refractory CD in 1993. (3) Interestingly,

widespread use of anti-TNF therapies in IMIDs can paradoxically

increase the risk of immune-mediated adverse effects of the drugs.
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To the best of our knowledge, this is the first report of not only a

patient with IFX-associated anti-NMDAR encephalitis in CD but

also of an inflammatory non-demyelinating CNS event during

long-term suppression of TNF-a by IFX treatment. There was no

evidence of tumors or prior herpes simplex encephalitis – two

confirmed triggers of anti-NMDAR encephalitis (4) – in our

patient. We found two recent reports of anti-NMDAR

encephalitis associated with anti-TNF therapy for IBD. (5, 6) The

symptoms of encephalitis in both cases developed 6 months after

initiating adalimumab. We also found a case of anti-NMDAR

encephalitis that occurred during treatment with adalimumab for

psoriasis for 5 months. (7) However, those in the present case

occurred at 9 years despite the good therapeutic adherence to IFX in

the patient, without any reported adverse events during the long
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treatment period. Although there was no temporal association

between disease onset and anti-TNF-a therapy in our case, we

speculate that long-term treatment with IFX could also be

associated with the development of anti-NMDAR encephalitis,

based on a recent report of anti-MOG-associated encephalitis in a

patient with UC who received IFX for 10 years. (8)

This report is consistent with our case in that autoimmune

encephalitis similarly occurred during long-term use of the same

drug in patients with IBD. However, there were differences in the

neuroimaging findings between the two cases. The previous report

documented the first case of unilateral cortical FLAIR-hyperintense

Lesions in Anti-MOG-associated Encephalitis with Seizures

(FLAMES) while on anti-TNF-a therapy. FLAMES is a recently

characterized manifestation of MOG antibody-associated disorder
FIGURE 1

Initial (A, B) and follow-up (C, D) brain MRIs of the patient. (A) Diffuse leptomeningeal enhancement along the bilateral cerebral sulci without
any parenchymal abnormalities on post-contrast T1WI. (B) Diffuse leptomeningeal enhancement predominantly in the left cerebral sulci (arrows)
on contrast-enhanced FLAIR sequence. (C) Near-complete resolution of diffuse leptomeningeal enhancement on post-contrast T1WI. (D)
Multiple cerebral lesions at the left insular cortex and subcortical white matter of the left frontal and temporal gyri (arrows) on FLAIR sequence.
TIWI, T1-weighted imaging; FLAIR, fluid-attenuated inversion recovery.
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that is defined as unilateral cortical FLAIR hyperintensity without

involvementof theadjacentwhitematteronMRI. (9) Inpatientswith

anti-NMDAR encephalitis, normal brainMRI findings are observed

in half of the patients, and lesions in the hippocampus are the most

common abnormal MRI findings. (10) The initial brain MRI in our

case revealed diffuse leptomeningeal enhancement along the bilateral

cerebral sulci without any cortical or subcortical FLAIR

hyperintensity, consistent with a recently reported case. (11)

Follow-up brain MRI in our case showed that the unilateral

subcortical white matter lesions were still present after 8 months,

whereas in a previously reported case, it showed near-resolution of

unilateral cortical lesions. Studies on patients with anti-NMDAR

encephalitis have reported that approximately 5% of cases develop

radiological evidence of a CNS demyelinating disorder, and these

radiological features can precede, occur simultaneously, or develop

after anti-NMDAR encephalitis in a setting where anti-MOG

antibodies coexist. (12, 13) Although no anti-MOG antibodies

were detected in our patient, lesions were found on subsequent

MRI. Therefore, further investigations are required to determine

whether additional neuronal autoantibodies coexist in the patient.

The mechanisms by which long-term IFX treatment leads to

anti-NMDAR encephalitis remain unknown. The proposed

mechanisms of inflammatory CNS events associated with anti-

TNF-a therapy include autoimmune dysregulation accompanied

by abnormal B-cell activation in the CNS by autoreactive T cells.

(14, 15) Long-term TNF-a inhibition can result in upregulation of

TNF expression, and since TNF-a inhibitors cannot cross the

blood-brain barrier, a paradoxical increase in TNF within the

CNS may occur. (2, 14) In addition, in complex cytokine

environments such as the intestinal mucosa, TNF-a inhibition

can result in local aberrant priming and expansion of B-cell

autoreactivity. (5) The fact that B-cell depletion therapy using

rituximab improved patient symptoms in several reports,

including this case, provides support for these mechanisms. Given

the increasing incidence of inflammatory CNS events related to

anti-TNF-a therapy, (2) the immunopathogenic mechanisms

underlying autoimmune encephalitis warrant further investigation.

However, since our case lacked a temporal association between

disease onset and anti-TNF-a therapy, we could not rule out the

possibility that anti-TNF-a therapy-associated aseptic meningitis,

CNS demyelination, and anti-NMDAR antibody positivity

simultaneously occurred in this patient. A previous report showed

that aseptic meningitis, including the development of

leptomeningeal enhancement, can occur in patients with

rheumatoid arthritis and ankylosing spondylitis during long-term

anti-TNF-a therapy; however, the incidence is extremely low (4/

718, 0.56%). (16) The onset of clinical symptoms developed after a

mean of 5 years of drug exposure. Moreover, it is increasingly being

recognized that CNS demyelinating events and aseptic meningitis

with leptomeningeal enhancement can be associated with the use of

anti-TNF-a therapy. (2) Although Wernicke’s aphasia and focal to

bilateral tonic-clonic seizure in the present case may be part of the

presentation of anti-NMDAR encephalitis, the other features (focal
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limb weakness, the imaging findings of leptomeningeal

enhancement, and delayed appearance of multiple FLAIR

hyperintensities) are not indications of anti-NMDAR encephalitis.

These findings, along with anti-NMDAR encephalitis, could be

partly supported by the possibility of co-occurrence of aseptic

meningitis and CNS demyelination.

Here, we demonstrate the occurrence of anti-NMDAR

encephalitis after long-term exposure to anti-TNF-a therapy

in a young man with longstanding CD. Our case highlights that

clinicians should recognize the possibility of a paradoxical

autoimmune response occurring with novel biological

therapies and consider these drugs as potential etiologies when

new neurological impairments develop in patients with

previously diagnosed autoimmune or rheumatological diseases.
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