
Aquaporin-4 Antibody Positive Transverse Myelitis Following 
Varicella Zoster Virus Reactivation in a Patient with Multiple 
Sclerosis Treated with Fingolimod

Abstract
We report the case of a 47-year-old woman with a prior diagnosis 
of definite Multiple Sclerosis who developed transverse myelitis 
following reactivation of the Varicella Zoster Virus during 
fingolimod treatment. The patient presented with radicular pain, 
sensory loss, urinary incontinence, and weakness. Spinal imaging 
revealed a long segment lesion extending from the cervical to the 
thoracic spinal cord. Cerebrospinal Fluid analysis revealed signs 
of inflammation, and elevated virus-specific antibodies suggested 
reactivation despite negative viral DNA testing.

Her condition did not improve with high-dose corticosteroids 
and plasmapheresis. Subsequent testing revealed the presence 
of Aquaporin-4 antibodies, confirming the diagnosis of 
Neuromyelitis Optica Spectrum Disorder (NMOSD). Treatment 
with cyclophosphamide led to partial recovery, and long-term 
therapy with rituximab was initiated.

This case illustrates how viral reactivation with immunosup-
pressive therapy may unmask or trigger neuromyelitis optica in 
patients previously diagnosed with Multiple Sclerosis. This study 
highlights the importance of reconsidering the diagnosis in MS 
patients with atypical attacks and the need to consider comorbid 
diagnoses to guide effective treatment. Early distinction between 
demyelinating conditions that overlap is essential for timely and 
appropriate management.  

Abbreviations
AQP4: Aquaporin-4; CSF: Cerebrospinal Fluid; IgG: Immunoglobulin 
G; LETM: Longitudinally Extensive Transverse Myelitis; MRI: 
Magnetic Resonance Imaging; MS: Multiple Sclerosis; NMO: 
Neuromyelitis Optica; NMOSD: Neuromyelitis Optica Spectrum 
Disorder; VZV: Varicella Zoster Virus

Introduction
Neuromyelitis Optica (NMO) is an autoimmune disorder 
characterized by demyelination of the central nervous system, 
with Aquaporin-4 (AQP4) water channels identified as the primary 
target antigens. The identification of novel clinical and radiological 
features in patients who test positive for AQP4 antibodies has 
broadened the understanding of NMO, leading to the adoption 
of the term Neuromyelitis optica spectrum disorder (NMOSD). 
However, the precise cause of NMOSD remains an active area of 
scientific inquiry [1–3]. Current research endeavors aim to deepen 
our understanding of the underlying mechanisms of NMOSD, 
striving to pave the way for more precisely targeted therapeutic 
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interventions. NMOSD is characterized by an autoimmune 
response in which the immune system mistakenly targets the 
optic nerves, spinal cord, and, occasionally, the brain [4]. This 
aberrant immune response specifically targets AQP4, a protein 
abundantly present in these regions. According to the latest 2015 
guideline recommendations, NMOSD can be diagnosed if at least 
one of six established core clinical criteria is fulfilled. In addition, 
the diagnosis requires the presence of Immunoglobulin G (IgG) 
autoantibodies targeting AQP4 water channels in the patient’s 
serum [5]. Conversely, Multiple Sclerosis (MS) is the predominant 
immune-mediated inflammatory demyelinating ailment of the 
central nervous system [6,7]. Notably, Sphingosine-1-Phosphate 
(S1P) receptor modulators, emerging as a class of oral disease-
modifying therapies for MS, exhibit immunosuppressive 
properties, thereby increasing the susceptibility of patients to 
specific infections [8–10]. This work focuses on the association 
between drugs of this type and infections, including Varicella 
Zoster Virus (VZV), Herpes Simplex Virus (HSV), and Cryptococcus 
neoformans. Distinguishing VZV myelitis from AQP4-IgG-positive 
NMOSD, particularly when there is a herpes zoster antecedent, 
is critical for the pre-implementation of judicious treatment 
protocols [3]. This study contributes to the existing literature 
by reporting a rare complication involving the VZV in a patient 
concurrently diagnosed with MS, under fingolimod treatment, with 
Longitudinally Extensive Transverse Myelitis (LETM).

The potential progression of the disease to NMOSD or an attack 
resembling MS could be attributed to the VZV. The divergent 

treatment modalities associated with each disorder underscore 
the need to differentiate between NMOSD and MS.

Case Presentation
We report a 47-year-old MS woman who presented with vesicular 
rash in T4–T7 dermatomes, erythema, pain, and allodynia in the 
dermatome in 2017. Since 2010, according to McDonald’s criteria, 
the diagnosis of high-risk Clinically Isolated Syndrome (CIS) was 
made, and INTERFERON B 1A (AVONEX) was prescribed [11]. 
Since 2015, because of ataxia and vertigo, and an active brain 
Magnetic Resonance Imaging (MRI) at that time, she switched 
to fingolimod. And after 2 years of fingolimod,she complained of 
severe right cervical radicular pain. Three weeks after treatment of 
zoster with valacyclovir, she developed asymmetric paraparesis.

On neurological examination, the patient had brisk reflexes 
in the lower limbs, extensor plantar responses bilaterally, and 
asymmetric paraparesis 3/5–4/5, more severe on the left, as 
well as sensory impairment for temperature and pain at the trunk 
below the Th10 level. There was also urine incontinence. Vital 
signs were normal.

A spinal MRI conducted before the VZV infection revealed the 
presence of only a solitary lesion. Spinal MRI after VZV infection 
demonstrated a longitudinal, T2-hyperintense lesion extending 
from C7 to Th9 with marked edema and gadolinium enhancement 
(Figure).

Figure : MRI showing spinal lesion before VZV infection. B) Longitudinally extensive transverse lesion extending from C7 to Th6. C) Brain MRI shows areas of hyperintensities 

perpendicular to the lateral ventricles.
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Cerebrospinal Fluid (CSF) analysis revealed lymphocytic 
pleocytosis (9 cells/µL; normal range, 0 cells/µL–5 cells/
µL), elevated total protein (81.1 mg/dl; normal range, 15 mg/
dl–46 mg/dl). Oligoclonal bands were present, with four bands 
detected in CSF but absent in serum. Polymerase Chain Reaction 
(PCR) testing was negative for Varicella Zoster Virus (VZV) 
deoxyribonucleic acid (DNA), Cytomegalovirus (CMV), herpes 
simplex virus (HSV), and Human Immunodeficiency Virus (HIV). 
Serological testing showed VZV IgG positivity prior to the acute 
episode and elevated anti-VZV IgG levels in CSF, consistent with 
intrathecal antibody synthesis. Testing for autoimmune disease 
markers, serum vitamin B12, Angiotensin-Converting Enzyme 
(ACE), and HIV yielded normal or negative results.

High-dose intravenous methylprednisolone was administered for 
5 consecutive days after infectious etiologies were excluded, and 
CSF analysis confirmed the absence of active infection. One week 
later, while the patient was still receiving methylprednisolone, 
serum testing with the ELISA method revealed antibodies against 
AQP4. Given the exclusion of infectious causes, the absence of 
clinical improvement, and a growing suspicion of Neuromyelitis 
Optica (NMO), plasmapheresis was initiated.

Despite undergoing 7 plasmapheresis sessions, the patient 
showed no neurological improvement. Due to this atypical 
clinical course and no response to medication, a 1 g pulse of 
cyclophosphamide was administered for recovery from the 
attack. Over the following month, the patient’s neurologic status 
gradually improved, although mild residual left leg paresis (4/5 
strength) and impaired pain and temperature sensation in the 
right lower limb persisted.

This case is particularly notable because LETM occurred after a 
herpes zoster infection and could easily have been misdiagnosed 
as post-herpetic myelitis. However, the presence of AQP4 
antibodies confirmed a diagnosis of NMOSD. Considering the 
active disease course, the coexistence of NMOSD and MS, and 
the positive AQP4-IgG, we initiated treatment with rituximab and 
began a gradual tapering of corticosteroids.

The patient provided written informed consent for publication. 
Institutional Review Board (IRB) approval was obtained before 
submission.

Discussion
NMOSD is a rare autoimmune demyelinating disease of the central 
nervous system that predominantly affects AQP4 water channels 
[1,2]. The presence of AQP4-IgG serves as both a diagnostic indicator 
and a pathogenic trigger for NMOSD, and an external trigger—often 
an infection—may precipitate clinical onset. Infections, including 
VZV, have been reported in up to one-third of patients before 
NMOSD presentation [12].

Although previous reports have documented the potential for VZV 
reactivation to trigger NMOSD [13], our case is notable because it 
involves a young woman with MS who developed Longitudinally 

Extensive Transverse Myelitis (LETM) following VZV reactivation 
while on fingolimod treatment. The timing and context suggest 
that fingolimod-induced immunosuppression likely enabled VZV 
reactivation, which triggered NMOSD. The virological work-up 
supported this hypothesis, with elevated anti-VZV IgG levels in the 
CSF, consistent with intrathecal synthesis. Despite corticosteroids 
and plasmapheresis, she showed no motor recovery, prompting the 
prescribing of cyclophosphamide [14].

Fingolimod impairs immune surveillance by sequestering CD4+ 
T cells in lymph nodes, potentially reducing the host’s ability to 
control latent viruses, such as VZV. While CD8+ T-cell–mediated 
immunity is largely preserved, the imbalance in T-cell function may 
contribute to viral reactivation and subsequent CNS involvement 
[15–17].

To the best of our knowledge, this is the first reported case of AQP4-
positive NMOSD in a patient with MS following VZV reactivation 
under fingolimod treatment. This underscores the importance of 
re-evaluating the diagnosis in patients with MS with poor treatment 
response and atypical presentations [18]. Comprehensive antibody 
screening, including AQP4-IgG, should be performed.

Conclusion
This case illustrates the potential of NMOSD to emerge in a 
patient with MS following VZV reactivation under fingolimod. 
This study emphasizes the need for diagnostic vigilance and 
considering another autoimmune disorder involving the CNS, like 
NMOSD,for people with MS and atypical symptoms and MRI. Early 
identification of NMOSD enables prompt, targeted treatment and 
may prevent further neurological decline. Broader recognition of 
infectious triggers and immune modulation risks is essential for 
the management of overlapping demyelinating disorders.
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Written informed consent was obtained from the patient for 
publication of this case report and accompanying images.
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