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INTRODUCTION
Neuromyelitis Optica (NMO) is a rare, idiopathic,
inflammatory and severe demyelinating disease of the
central nervous system, primarily affecting the spinal
cord and optic nerves.1,2 First described in 1894 by
Devic3, it is characterized by simultaneous or sequential
loss of vision, associated with ocular pain, alongside
spinal symptoms including symmetric paraplegia,
sensory loss below the lesion and incontinence. These
symptoms can occur in monophasic or relapsing
courses.2,4

Following the ground-breaking discovery of  the
relationship between neuromyelitis optica5 and the
antibody AQP4-IgG a water channel protein,
expressed in foot processes of astrocytes of the brain,
spinal cord and optic nerve6, and other studies
supporting this discovery 7–10, AQP4-IgG was
incorporated in the diagnostic criteria.11 This was

AQUAPORIN-4 (AQP-4) IMMUNOGLOBULIN G SEROPOSITIVE
NEUROMYELITIS OPTICA: A REVIEW AND CASE REPORT

C. Nwaze, Y. Eghwrudjakpor, N. Chinedu-Anunaso

Regions Stroke and Neuroscience Hospital, Owerri, Imo State, Nigeria.

Correspondence:
Dr. C. Nwaze
Regions Stroke and Neuroscience Hospital,
Imo State.
Email: chukwumanwaze@gmail.com

Submission Date: 6th March, 2023
Date of Acceptance: 30th Dec., 2023
Publication Date: 30th Jan., 2024

further modified with a new terminology known as
Neuromyelitis Optica Spectrum Disorders (NMOSD)
to encompass NMO and other CNS lesions which
have similar immunopathogenesis and clinical behavior
as NMO, and those which may possibly fulfil the
NMO criteria in future.2,11 The diagnostic criteria
includes seropositive and seronegative divisions, with
the seropositive division needing only one of six core
clinical characteristics and the  seronegative division
requiring more stringent clinical features for diagnosis.1
It is important to note that although NMOSD was
formerly thought to be a severe variant of  multiple
sclerosis, recent clinical, immunopathogenic and
radiological findings have proven that it is indeed a
different entity.5,10,12

NMOSD has been widely reported in developed
countries. However, cases on the African continent have
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been quite limited. Some systematic reviews do not
include any studies from Africa.13 There may also be
significant under-reporting of available cases partly due
to the limited access to MRI, AQP4-IgG testing, and
other tests required for appropriate diagnosis.14

Majority of cases reports in Africa originate from
North Africa15–17, with a few from Sub-Saharan
Africa.18–20 However, to the best of our knowledge,
only one NMO AQP-IgG seropositive case has been
reported in Nigeria.21 In this article, we report a young
Nigerian lady with a classical presentation of
neuromyelitis optica.

CASE PROFILE
A 25-year-old right-handed Nigerian lady presented
to our clinic for a second opinion concerning a history
of  recurrent neurological symptoms. As at
presentation, she complained of blurry vision in her
right eye – just recovering from the latest episode of
visual loss. She also complained of  generalized body
weakness, and pains. Six years prior to presentation,
she developed loss of vision in her left eye with
associated pain on movement of the eyeball. There
was no redness. She visited an ophthalmologist where
she received eye drops and vision improved over the
next three weeks. She had a similar occurrence two
years later with sudden loss of vision in the opposite
eye. She then had two recurrences three years later and
most recently a week before presentation. These
episodes occurred in one eye at a time. Vision in right
eye was still recovering at presentation. She also had
an episode of hearing loss five years ago (could not

remember which ear) for which symptoms resolved
after taking some ear drops following an
otorhinolaryngology consultation. In addition, she had
an episode of numbness, pain and sudden weakness
of the right side of her body two years prior to
presentation. She visited a tertiary hospital and was
diagnosed of Multiple Sclerosis and was treated with
high dose intravenous methylprednisolone which
relieved her symptoms. She thereafter had three
relapses within a period of two years – either left
sided numbness with pain or left sided weakness. Her
left sided pain was usually associated with painful tonic
spasms with accompanying tonic posture of the upper
and lower limbs. There is history of  urinary
incontinence, but no history of fecal incontinence. No
headaches, no loss of  consciousness. No history of
cough, or difficulty breathing and no history of
palpitation.

Examination revealed normal tone in all limbs and
muscle power of  grade 4 in all muscle groups. Reflexes
were exaggerated in the left upper and lower limbs
and normal on the right upper and lower limbs, and
she had no ankle clonus. There was flexor plantar
response on both feet. There was no ataxia or tremor.
Her gait was slow, but not wide based or ataxic.

Brain, cervical spine, and thoracic spine MRI revealed
normal findings (Figure 1). AQP4-IgG test using
immunofluorescence assay titers was positive with a
titer of 1:32.

Figure 1: T2 FLAIR MRI images showing normal findings in the brain, cervical and thoracic spine.



                                                  Annals of Ibadan Postgraduate Medicine. Vol. 21 No. 3, December 2023   81

DISCUSSION
The incidence and prevalence of NMO have been
reported in the range of 0.053-0.73 per 100,00022–25

and 0.5-10 per 100,00022,24–28 respectively. Most studies
have reported the prevalence of AQP4-IgG
seropositive cases between 62% and 100%.24,25,27

Although scarce, the incidence and prevalence were
reportedly highest among those of African descent
and lowest among Caucasians.24,28 Osuntokun reported
an incidence of 0.0043/100,000 hospital population
in Nigeria,29 while 16 patients were reported over a
course of 7 years in a neurological center in Senegal.18

Despite these, there is significant underreporting in
Africa.

A systematic review and meta-analysis of cases globally
revealed a peak incidence between 40-59 years.30 Studies
in the United States report a mean age of onset of
41.1 years while age of onset ranged from 14 to 55
years in Brazilian studies31. Neuromyelitis optica has
also been repeatedly linked to people of African
descent, as seen in our patient. Although this may
suggest an underlying genetic susceptibility, the reasons
are largely unknown.24,28,30

Our index case, a female is not unexpected as the
condition is widely known for female preponde-
rance.22,26,28 However, the age of onset falls at the lower
end of the spectrum reported in most prevalence
studies, as symptoms reportedly started at the age of
19 years.

The diagnosis of NMOSD as outlined in the new
criteria requires one of six core clinical criteria in the
presence of AQP-4 IgG seropositivity and a more
stringent criteria when AQP-4 IgG is seronegative.
These six core clinical criteria represent six anatomical
brain regions which have been implicated in literature
to be associated with AQP-4 IgG seropositivity. They
include the optic nerve, spinal cord, area postrema of
the dorsal medulla, brain stem, diencephalon or
cerebrum.1

Optic neuritis which is suggestive of  NMOSD is
characterized by loss of vision, which is simultaneously
bilateral, involving the optic chiasma, causing an
altitudinal visual field defect or severe residual visual
loss.1 Our index patient, however, presented with
sequential rather than simultaneous loss of vision. The
paroxysmal painful tonic spasms seen in our patient is
characteristic of that seen in classical cases of
neuromyelitis optica.1,4 Other core symptoms of
neuromyelitis optica spectrum disorders – Area
postrema syndrome, acute brainstem syndrome, acute
diencephalic clinical syndrome or symptomatic cerebral
syndrome1 were not observed in our patient. Hearing

loss as seen in this patient may be a brainstem or
cochlear lesion of neuromyelitis optica, and has been
reported in some patients.32–34

AQP-4 IgG serology has become the backbone of
NMO diagnosis and distinguishes other NMO-like
neurological conditions from NMO. This is particularly
important in the case of multiple sclerosis (MS) as some
conventional medications used in MS (for example
interferon-beta) can worsen, and are now
contraindicated in NMO.35,36 As a result of  these
discoveries, there has been advancement in technology
to increase diagnostic accuracy of  AQP-4 IgG. Cell-
based serum assays has been shown to have a much
higher diagnostic accuracy compared to Indirect
Immunofluorescence assay and ELISA.37,38 However,
it is not yet widely available.1

In the event of  a seronegative AQP-4 IgG, or
unavailability of AQP-4 IgG testing, a more stringent
criteria is applied in the diagnosis of  NMOSD. This
includes at least two core clinical criteria of which one
must be optic neuritis, acute myelitis with longitudinally
extending transverse myelitis, or acute postrema
syndrome.1 However, recent studies39–41 have found
that most AQP-4 IgG seronegative patients with
clinical and neuro-imaging findings of NMOSD have
detectable levels of serum myelin oligodendrocyte
glycoprotein (MOG), a myelin protein present at the
outermost surface of  oligodendrocyte membranes
and myelin sheaths.42 This may indicate a different
immunopathogenesis of NMOSD in AQP-4 IgG
seronegative patients.43 This finding is however yet to
be thoroughly explored, as well as other possible
biomarkers for NMOSD.

Other markers for NMOSD are also considered as
supportive criteria in its diagnosis. CSF pleocytosis >50
leukocytes/µL or the presence of neutrophils or
eosinophils as well as absence of oligoclonal bands
could differentiate NMOSD from MS.4,44 CSF glial
fibrillary acidic protein may also be useful as a
prognostic marker of NMOSD in future.1

Neuroimaging findings of NMOSD largely
correspond to the diagnostic core clinical characteristics.
T2-weighted or Gadolinium-enhanced T1-weighted
magnetic resonance imaging would adequately show
the lesions. Lesions involving the optic nerve, dorsal
medulla, thalamic area or peri-ependymal surfaces of
the third and fourth ventricles are characteristic of
neuromyelitis optica. However, detection of increased
signal extending over three or more vertebral segments
(longitudinally extensive transverse myelitic lesions) with
central cord predominance is the most specific
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neuroimaging feature of neuromyelitis optica, which
is uncommon in multiple sclerosis.1,11

Once the diagnosis of NMOSD is made, treatment
of acute attacks and prevention of subsequent relapse
is paramount, as recurring relapses contribute
significantly to morbidity. Treatment with a short
course of high dose corticosteroids, usually intravenous
methylprednisolone at a dose of 1g/day for 3 to 5
days is the mainstay of treatment. This is usually
followed by a one-month course of oral corticosteroid,
usually prednisolone at 1mg/kg body weight, which
is gradual tapered off over a six-month period.45,46

Patients with failure to respond to a short course of
high dose corticosteroids would benefit from
plasmapheresis or plasma exchange (PLEX).47 PLEX
is traditionally commenced the week after non-
response to high dose corticosteroids. A retrospective
study revealed an advantage with commencing PLEX
alongside high dose corticosteroids.48 PLEX is
specifically administered every other day for a two-
week period, culminating to a total of  5-7 doses.45,46

Maintenance therapy to prevent subsequent relapses
should be aggressively pursued with immuno-
suppressive therapies like intravenous rituximab, and
oral mycophenolate mofetil, oral azathioprine, oral
methotrexate and a host of  others. It is challenging to
ascertain the superiority of any of these drugs over
another as controlled trials have been difficult to
conduct, given the rarity and morbidity associated with
this condition.45,46 Monoclonal antibodies, like
satralizumab and eculizumab, were recently shown to
have significant effect in long-term prevention of
relapse among patients with NMOSD.49,50 Novel drugs
are being developed for managing NMOSD. Recent
trials have shown that the use of monoclonal antibodies
like IL-6 receptor antagonist (Tocilizumab) led to a
significantly longer time to relapse and lower cases of
relapse when compared with Azathioprine.51 Newer
agents such as the anti-CD19 (Inebilizumab) and anti-
CD20 (Ublituximab) drugs are currently undergoing
clinical trials.52,53

CONCLUSION
Neuromyelitis optica is a rare condition, and a challenge
to diagnose in our environment. Still poorly
understood, it has been the subject of much debate.
However, once diagnosed, prompt and aggressive
therapy is needed. This condition, if not managed
optimally, may cause serious morbidity and disability
to the patient. There is, however, still on-going research
to discover best medications for neuromyelitis optica.
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