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Abstract

Background: The association of Neuromyelitis Optica Spectrum Disorders (NMOSD) with autoimmune disorders including Sjégren’s syndrome (SS), is well
recognized. Epstein Barr virus (EBV') has been associated to various neurological entities. We describe a case where EBV infection likely preceded NMOSD in a
patient with unrecognized SS. The clinical features, work up and management are described.

Case presentation: A 40-year woman with history of stroke and Guillain-Barre Syndrome (GBS) two years prior, presented with progressive lower extremity
weakness and pain. Brain MRI revealed hyperintensities in the cerebellar and parietal lobes consistent with old infarcts, high intensity signal in the white matter and
enhancing intramedullary lesion at the level of T2 and the conus medullaris. Cerebrospinal fluid (CSF) revealed no oligoclonal bands. Next day, the patient developed
right ankle weakness and urinary incontinence. NMOSD was suspected and pulse steroids initiated. Patient’s weakness resolved. Antinuclear antibodies (ANA), anti-
SSA/SSB and Aquaporin 4 antibodies (AQP4Ab) were positive. CSF was positive for EBV. Parotid gland ultrasound revealed non-homogeneous tissue.

Ganciclovir and plasmapheresis were started. The patient’s sensation and motor deficits improved and one month after, she had regained motor power and sphincter
control. The patient was discharged on oral prednisone and plans for rituximab infusions.

On follow-up imaging, Spinal MRI showed areas of myelomalacia and complete resolution at the level of T2 and conus medularis lesions respectively. The patient had
no additional flares, but did complain of chronic neuropathic pain.

Conclusion: NMOSD commonly coexist with other autoimmune diseases. The association of SS and NMOSD is well recognized. EBV infections can present with
neurological manifestations however, EBV has also been linked to the development of autoimmunity. In our case, EBV was detected in CSF and antiviral therapy was

initiated in addition to the treatment modalities for NMOSD which led to a full recovery in our patient.

Introduction

Sjogren Syndrome (SS) has long been known to involve the central
and peripheral nervous systems leading to structural and functional
alterations [1-4]. Among the most significant structural derangements
in SS patients are white matter lesions that meet the diagnostic criteria
of Neuromyelitis Optica Spectrum Disorders (NMOSD). These lesions
involve the brain, optic nerves and spinal cord [5,6]. On the other hand,
Epstein Barr virus (EBV) infections can also present with neurological
manifestations in up to 7.3% of the cases, with long extensive myelitis
and acute demyelinating encephalomyelitis being rare [7,8]. Research
unveiled that the long observed autoimmunity driven by EBV, is likely
explained by an EBV gene product that appears to be central to the
interaction between human transcription factors and gene expression
patterns triggering autoimmunity [9]. Herein we present the case of
middle age woman who had suffered Guillain-Barre Syndrome (GBS) two
years prior and presented with progressive weakness. Work-up revealed
NMOSD, SS, and EBV in cerebrospinal fluid. Clinical presentation,
diagnostic work up, therapeutic plan and outcome will be discussed.

Case Presentation

A 40-year-old Guyanese woman presented with a five-week history
of progressive bilateral lower extremity weakness and pain. Two
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years prior, the patient had a right (R) sided cerebrovascular accident
(CVA) in the post-operative period of a diaphragmatic hernia repair.
One month following the CVA, the patient developed diplopia and R
sided ascending paralysis requiring ventilatory support. Guillain-Barre
Syndrome (GBS) was suspected and she was treated with intravenous
immunoglobulin (IVIG) and steroids. The patient recovered with a
residual left-sided tongue deviation and hypoesthesia.

Five weeks prior to the current presentation, the patient developed
weakness to flexion of left (L) knee accompanied by “painful tingling”
and intermittent cold sensation. Over the weeks, the weakness and pain
progressed to include L ankle and hip, immobilizing the patient. The
patient traveled to USA in search of medical treatment. There was no
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additional past medical history. Medications included folic acid and
multivitamins and the occasional use of natural tears. Denied smoking,
alcohol or illicit drug use. Her mother and grandmother suffered from
arthritis. She had one healthy daughter 4 years old.

On examination, her temperature was 36.7°C, pulse of 81 beats
per minute, blood pressure 112/75 mmHg, respiratory rate 17 breaths
per minute, and her oxygen saturation was 100% on ambient air. The
patient appeared comfortable yet distressed, with a normal cardiac,
respiratory, and abdominal exam. Neurological examination revealed
3/5 motor strength on L hip flexion and abduction, 1/5 for L knee
flexion, 0/5 for L knee extension and L foot dorsiflexion with preserved
R sided lower limb motor strength. There was reduced sensation to light
touch, pinprick, vibration and joint position throughout the L side of
the body including face, upper and lower extremities with complete
loss of pinprick sensation in the inner aspect of the L thigh and leg.
Reflexes were 2+ for L patellar and Achilles, L plantar was mute. No
rashes were noticed.

On day of admission, a head computed tomography (CT) along
with brain and spine magnetic resonance imaging (MRI) were
performed. The head CT showed no acute bleed or mass effect. Fluid
attenuated inversion recovery (FLAIR) images revealed minimal
T1 hyperintensities in the R cerebellar and parietal lobes consistent
with old infarcts, with high intensity signal within the cerebral white
matter, an enhancing 2.0 x 1.0 x 0.8 cm intramedullary lesion in the
thoracic spinal cord at the T12 level and a 0.6x0.6 cm enhancing
lesion in the distal conus medularis (Figure 1). Laboratory test results
obtained on admission are shown in Table 1. Cerebrospinal fluid
(CSF) analysis returned with no monoclonal proteins and normal
electrophoretogram. Flow cytometry was also negative for lymphoma.
Infectious and autoimmune labs were requested.

On hospital day two, the patient developed new R ankle weakness
and intermittent loss of urinary and rectal sphincter control. NMOSD
was suspected and treatment was initiated with methylprednisolone 1
gm daily for 5 days. Over the initial five days of treatment, the patient’s
R sided weakness resolved and the L sided weakness improved. CSF
meningo-encephalitis panel returned positive for EBV, anti-nuclear
antibody (ANA) titer was 1:160 with a speckled pattern and Anti-SSA/
SSB were also positive. Aquaporin 4 antibodies (AQP4 Ab) resulted at
a titer of 1:10000 (positive >1:5) (Table 2).

The diagnosis of NMOSD was made; an ultrasound of the parotid
glands revealed non-homogenous glandular tissue, supporting SS [10].

The patient was continued on high dose prednisone. Further
immunosuppressive agents were held for fear of worsening EBV
reinfection. Plasmapheresis was initiated along with Gancyclovir.
Patient’s sensation and motor deficits improved.

One month following presentation, the patient was discharged
home on prednisone with plans for Rituximab infusions. She had
regained motor power in the lower extremities and sphincter control,
denied pain or sensation defects.

Patient was seen in clinic two months after discharge, she
complained of L knee pain, however was able to perform all activities
of daily living. Patient had received the loading doses of Rituximab and
was being tapered off high dose prednisone. Significant dysesthesia
in the L knee area was noted. Repeat spine MRI showed complete
resolution of the conus medularis lesion and a signal alteration with
volume loss consistent with myelomalacia at the site of the prior T12
lesion. The patient was started on Gabapentin for neuropathic pain and
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Figure 1. (Left) MRI STIR weighted MRI sequence of the thoracic region showing 2.0 x
1.0 x 0.8cm contrast enhancing intramedullary lesion. (Right) Fat-suppressed T1-weighted
MRI sequence showing contrast enhancing lesion at the level of the conus medullaris

Table 1. Laboratory data

Serum Patient Reference Range
WBC (K/uL) 3.53 4.5-10.9
RBC (M/uL) 4.00 4.2-5.4
Hemoglobin (g/dL) 12.2 12.0-16.0
Hematocrit (%) 34.4 37.0-47.0
Platelets (K/uL) 237 130-400
Sodium (mmol/L) 142 136-146
Potassium (mmol/L) 5.5 3.5-5.0
Chloride (mmol/L) 107 98-106
BUN (mg/dL) 15 6-20
Creatinine (mg/dL) 0.85 0.4-1.2
Calcium (mg/dL) 9.5 8.4-10.3
Total Protein (g/dL) 7.5 6.0-8.5
Albumin (g/dL) 3.6 2.8-5.7
AST (U/L) 24 10-35
ALT (U/L) 20 0-31
Alk Phos (U/L) 71 25-125
Total Bilirubin 0.27 0.0-1.2
Glucose (mg/dL) 106 70-99
ESR(mm/h) 17 0-20
CRP(mg/dL) 0.85 1.0-4.0
TSH (miU/L) 17 0.27-4.20
Vitamin B12 (pg/mL) 724 211-946
Complement C3 (mg/dL) 115 86-184
Complement C4 (mg/dL) 18 20-58
Methylmalonic Acid (mmol/L) 0.12 <0.40
Vitamin D 1,25(OH)2 (pg/mL) 81.0 19.9-79.3
Lactate (mmol/L) 1.4 0.5-2.2
Cerebrospinal Fluid

WBC /cu mm 69 0-5
RBC /cu mm 0 <5
Lymph (%) 99 40-90
Gram Stain No organisms seen

Protein (mg/dL) 46 15-45
Glucose (mg/dL) 52 40-70
Immunoglobulins (IgG, IgA, IgM) 7.0,1.3,<0.5 0.8-7.7, <0.6, <0.5
Oligoclonal Bands Absent Absent
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Table 2. Infectious and immunological workup

Patient Reference Range

ANA 1:160 (speckled pattern) <1:40
Anti-DNA (IU/mL) 32 <100
c-ANCA 7 <199
p-ANCA 3 <100
Anti-SM Negative Negative
Anti-RNP Negative Negative
Anti-SSA (Ro) Positive Negative
Anti-SSB (La) Positive Negative
Anti-Centromere Negative Negative
Anti-Jo 1 Negative Negative
RF Quant (IU/mL) 6 <14
Anti-Scl-70 Negative Negative
NMO/AQ4 Ab 1:10000 <1:5
Angiotensin 1 Converting Enzyme 36 8-52
l(?;ﬂt/c[lUZ) Glycoprotein (IgM/IgA/IgG) <5.0/7.0/<5.0 <00
Cardiolipin AB IgM (MPL) 7.2 0.0-12.5
Lupus Anticoagulant Negative Negative

HIV-1/2 Ag/Ab Non-reactive Non-reactive

CSF EBV PCR Positive Negative
HTLV-I/Il AB Negative Negative
Mycoplasma AB IGM 290 <910
B.Burgdorferi AB Screen 0.5 <0.90
Treponemal IgG Non-reactive Non-reactive

CSF Viral Culture (HSV. VZV,

CMYV, Enterovirus) Negative

Negative

hydroxychloroquine was added. After this visit, the patient returned
to Guyana.

Eight months later, patient was doing well and was continued on
hydroxychloroquine and low dose prednisone. Thereafter, the patient
was lost to follow-up.

Discussion

NMOSD is an autoimmune relapsing and demyelinating disorder
of the central nervous system (CNS) characterized by optic neuritis
(ON) and/or longitudinal extensive transverse myelitis (mainly in
the cervical and thoracic segments) [11-13]. Without treatment, the
disease is devastating producing blindness and paralysis [11-13]. The
disease affects more frequently non-Caucasians, middle-aged females
(80-90% of cases reported). Originally considered a subtype of multiple
sclerosis (MS) [11-13], NMOSD became a distinct entity in 2004,
after the discovery of the antibody against the water channel protein
aquaporin-4 (AQP4) [11-13]. Utilization of AQ4 Ab has enhanced
diagnostic accuracy and allowed the recognition of other NMOSD
presentations, such as area postrema involvement [14].

The International Panel for NMO Diagnosis (IPND) redefined the
International Consensus Diagnostic Criteria for NMOSD in 2015 [6].
NMOSD is classified in 3 groups: 1) NMOSD with AQP4 antibody
(AQP4-IgG) or seropositive NMOSD, 2) NMOSD without AQP4-
IgG, and 3) NMOSD with unknown AQP4-IgG [6]. Our patient has
NMOSD with AQP4-IgG or seropositive NMOSD. Similar to other
autoimmune diseases, NMOSD’s immune dysregulation likely results
from the interaction of a predisposed host (genetic background) with
environmental triggers. Mycoplasma pneumoniae, Mycobacterium
tuberculosis, Treponema pallidum, Helicobacter pylori and Chlamydia
pneumoniae have been linked to the initiation of NMOSD [15-17]. The
gut microbiome may also play a role, as Clostridium perfringens was
encountered in high numbers among NMOSD patients when compared
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to healthy and multiple sclerosis cohorts [18,19]. Viral infections such
as cytomegalovirus, herpes simplex virus, varicella zoster virus, human
immunodeficiency virus, human T lymphotropic virus type 1, and
high EBV antibody titers have been also linked to the development of
NMO [17,20,21]. Significant elevations in the intrathecal production of
immunoglobulin G antibody against Early Antigen (EA) of EBV have
been observed in NMO patients [20]. The stages of EBV infection are
characterized by antibody formation against different viral antigens;
the presence of antibodies against EA indicate active replication of
EBV[22].

EBV causes infectious mononucleosis, an acute disease spread by
intimate contact, but also is recognized as etiology for cases of GBS,
meningoencephalitis, aseptic meningitis, transverse myelitis, optic
neuritis and hematologic abnormalities [23,24]. Over 90% of humans
are infected with EBV during childhood but remain asymptomatic.
EBV resides in B lymphocytes of the infected individual in a latent form
(25]. In the B lymphocytes, EBV Nuclear Antigen 2 (EBNA2) regulates
latent viral transcription which allows immortalization of the virus and
recruitment of transcription factors that bind to regions of both the
EBV genome and the host’s own genome [9,26].

However, the link between EBV and autoimmune disease is not
well understood. Few studies suggest that EBV triggers SS through
cross-reactivity of anti-EBNA1 and anti-viral capside antigens to anti-
Ro/La antibodies by molecular mimicry [27,28]. Another hypothesis
is the production of anti-apoptotic signals by EBV, which lead to
development of ectopic lymphoid structures rich in infected B cells
[29]. The elevated number of infected B cells constitutes a reservoir of
antigenic and viral particles contributing to the autoimmune process
[9]. In a recent study comparing genetic and protein sampling from
healthy individuals and patients with autoimmune diseases, Harley
et al. identified regulatory gene regions associated with the risk of
developing systemic erythematous lupus (SLE) and other autoimmune
diseases. These regulatory gene regions also bound EBNA2 and its
related transcription factors. Over 44% of the locations on the human
genome known to contribute to autoimmune risk were also binding
sites for EBNA2 [9]. These findings suggest that EBV infection in cells
can drive the activation of these genes and contribute to an individual’s
risk of developing autoimmune diseases[9]. Many of the above
mechanisms could be implicated in EBV triggering NMOSD, as they
could be involved in the pathogenesis of many autoimmune disease.
However, NMOSD targets CNS. One possible explanation is that EBV
can cause CNS infection which increases the blood brain barrier (BBB)
permeability to AQ4-IgG leading to pathogenic changes [30-32]. EBV
infection induces systemic increase of IFN-y, TNF-a, IL-6, which can
increase BBB permeability [30].

It is well known that other autoimmune diseases may present in
association with NMOSD, including SLE and SS [33,34] as our patient.
The mechanism by which these autoimmune processes occur together,
or if one predisposes the other one, is not known. Recent studies have
shown similar pathogenic findings between primary SS and SLE, it
has been suggested that primary SS is a mucosal presentation of SLE
[35]. Some of these common pathogenic elements are also associated
with NMO including: Type I interferon (IFN I), B cells, plasmablasts,
plasma cells, and increased levels of B-cell activating factor of the
tumor necrosis factor family (BAFF) [36-38]. BAFF is a cytokine that
promotes B-cell maturation, proliferation, and survival. It is induced
by IEN type I and II providing a link between innate immunity, viral
infections as EBV, and autoimmunity. BAFF levels are increased in the
CSF of seropositive NMOSD patients [39]. It is possible that NMOSD,
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SLE and SS are phenotypes of a genetic background susceptible to
develop humoral autoimmunity [40]. It has been also proposed that
NMOSD is a complication of a systemic rheumatologic disease based
on reports of SLE and SS patients without NMOSD and positive AQP4-
IgG [40]. In addition, a considerable proportion of patients with SS
who develop CNS symptoms were later found to have NMO [1]. In this
regard a recent study described the presence of AQP4-IgG in patients
with SS and NMOSD but not in SS without NMOSD [41]. The authors
concluded that NMOSD is not a CNS manifestation of SS but its own
entity [41].

EBV in CSF detected by PCR should not always be interpreted as
a cause for neurological manifestations, until anti-EBV IgM or IgG
antibodies have been quantified [42,43]. However, in an attempt to
summarize the sequence of pathogenic events in our patient, EBV-
associated GBS, two years prior could represent initial EBV infection
followed by a latency period. During the latent phase, EBV possibly
favored SS development culminating in full NMOSD presentation.

In conclusion, we can postulate that positive EBV in our patient’s
CSF represented active EBV replication, further supported by CSF
mononuclear pleocytosis. The patient’s clinical presentation and
laboratory findings warranted the initiation of gancyclovir aiming
to inhibit viral replication and arrest the inciting mechanisms of
autoimmunity. The excellent clinical response further strengthens
our hypothesis of EBV’s pathogenic role in this case. Our case report
supports the notion that NMOSD presentations should have CSF
scrutinized for concurrent viral infections, given the ubiquitous
presence of viral infections in the general population.
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