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Role of plasmapheresis in neuromyelitis optica spectrum 
disorders
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abstract
Purpose: We report a case of Neuromyelitis optica spectrum disorder (NMOSD) which has failed to respond to 
the first line treatment i.e. IV methylprednisolone and had responded well to the plasmapheresis.

Method: A 23-year-old female presented with complaint of sudden painless diminution of vision in both eyes 
which is progressive in nature associated with severe headache, with no systemic symptoms, since 10 days. On 
examination patient denied perception to light in both eyes. On anterior segment examination both the pupil 
were 6mm dilated, ill sustained and sluggishly reacting to light, rest anterior segment was normal. Fundus 
examination of both eyes showed hyperemic pallid disc edema with blurring of margins all around associated 
with tortuous vessels with foveal reflux present. We started her on IV methyl prednisolone for 3 days but did not 
respond, then we switched to plasmapheresis.

Results: After 2nd cycles of plasmapheresis the vision improved to hand movement in both eyes and after 7thcycle 
the vision improved to counting fingers at 4meters. And the patient was maintained on tapering dose of steroids 
(50mg/day) and azathioprine 100mg/day (2-3 mg/kg/day) was started.

Conclusions: Plasmapheresis is an effective therapy in NMOSD patients and should be considered if the patient 
fails to respond to the initial therapy.
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introduction
Neuromyelitis optica is an autoimmune CNS 
demyelinating disease with a defined autoantibody 
to aquaporin 4 on the surface of astrocyte [1, 2]. 
Neuromyelitis optica (NMO) historically been 
considered a rare disease that selectively affects the 
optic nerve and spinal cord. The prevalence of NMO 
has increased yearly since the worldwide availability 
of AQP4 antibody testing [3]. Moreover NMO appears 
to be multiorgan disorder that is comorbid with 
other systemic autoimmune disease [4].

The diagnostic criteria were revised and published in 
the Integrated Public Number Database (IPND) 2015 
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[5]. The tests included in diagnostic criteria are visual 
evoked potential which classically shows prolonges 
latency, laboratory findings shows AQP4IgGs, APQ1-
IgG and myelin oligodendrocyte glycoprotein and 
cerebrospinal fluid (CSF) examination reveals 
pleocytosis, protein loss, loss of oligoclonal IgG 
bands.

NMO relapses tend to be more severe than multiple 
sclerosis (MS. Disability care load is positively 
correlated with number of relapses. Relapses can 
be prevented with immunosuppressants such as 
azathioprine and mycophenolate. However acute 
phase and relapse treatment should be considered 
the foremost step in recovery.

The treatment tree for NMO, in acute attack 
(first episode or relapse) we start with IV 
methylprednisolone 1gm/day for 3-5 days and 
then tapering dose of oral steroids and in steroid 
non-responders we start with the plasmapheresis. 
Maintenance therapy for these patients would 
include immunosuppressive therapy including 
rituximab, mycophenolate mofetil, azathioprine, 
mitoxantrone, methotrexate, cyclophosphamide. 
Novel therapies includes human monoclonal anti 
bodies like tocilizumab, eculizumab, aquaporumab 
(Figure 1). To conclude acute neuromyelitis optica 
is treated with methyl prednisolone and resistant 
cases with plasmapheresis [6].

Figure 1: Treatment tree for neuromyelitis optica 
spectrum disorder patients.

Case report
23-year-old female presented with complaint of 
sudden painless diminution of vision in both eyes 
which is progressive in nature associated with 

severe headache, with no systemic symptoms, since 
10 days.

At presentation patient denied perception to light in 
both eyes. On slit lamp biomicroscopy examination 
both eyes pupil was 6mm dilated, ill sustained and 
sluggishly reacting to light, rest anterior segment 
was normal. Fundus examination of both eyes 
showed hyperemic pallid disc edema with blurring 
of margins all around associated with tortuous 
vessels with foveal reflux present, which is shown 
below in fundus photo of right eye (Figure 2a) and 
the fundus photo of left eye (Figure 2b).

Figure 2a: Right eye fundus photo.

Figure 2b: Left eye fundus photo.
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Optical coherence tomography (OCT) also reveals 
the same, that is disc edema of about 766 microns 
in right eye (Figure 3a) and about 690microns 
in left eye (Figure 3b). Humphrey visual fields 
(HVF) reveals right visual field showing few 
depressed points superonasally and inferonasally 
and inferotemporally (Figure 4a) and left visual 
field showing depressed points inferonasally and 
inferotemporaly following the horizontal meridine 
(Figure 4b).

Figure 3a: Right eye optical coherence tomography.

Figure 3b: Left eye optical coherence tomography.

Figure 4a: Right eye Humphrey visual fields.

Figure 4b: Left eye Humphrey visual fields.

Neurological evaluation was done with visual 
evoked potential showing extinguished responses 
bilaterally, magnetic resonance potential of brain 
was suggestive of bilateral optic neuritis but the 
cerebrospinal fluid analysis was normal and serum 
antibody titres of NMO IgG, AQP4IgG and MOG titres 
were negative.

Patient was started on intravenous methyl-
prednisolone 1gm/day for 3 days but with no 
improvement so the plasmapheresis was initiated 
and by the end of 2nd cycle - vision improved to hand 
movement and by end of 7th cycle - vision improved 
to counting fingers 4m. Maintained on tapering 
doses of oral steroids (50mg/day) and azathioprine 
100mg/day (2-3mg/kg/day) was started.

One month post treatment the BCVA (best corrected 
visual acuity) has improved to 6/9, N6 in both eyes, 
color vision has improved to 1/17 in both eyes, with 
pupil being 6mm and ill sustained. Fundus photo one 
month post treatment shows significantly decreased 
disc edema in right eye (Figure 5a) and in left eye 
(Figure 5b), OCT of the same also reveal resolving 
disc edema of about 300 microns in the right eye 
(Figure 6a) and the left eye (Figure 6b).
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Figure 5a: Right eye Fundus photo one month post 
treatment.

Figure 5b: Left eye Fundus photo one month post 
treatment.

Figure 6a: Right eye OCT one month post treatment.

Figure 6b: Left eye OCT one month post treatment.

Discussion
Plasmapheresis is an effective therapy for NMOSD 
attacks in patient who have not responded to 
initial intravenous corticosteroid/ intravenous 
immunoglobulin treatment, with an overall response 
rate of 50-100%. Patient who were nonresponsive 
to first line therapy the efficacy of plasmapheresis 
depended on the time of initial immunotherapy to 
plasmapheresis that is the sooner the plasmapheresis 
was implemented the greater the recovery. Therefore 
plasmapheresis should be considered as soon as 
possible in patients with NMOSD that are refractory 
to initially Intravenous corticosteroid/Intravenous 
immunoglobulin therapy and patients with severe 
NMOSD relapse. According to the previous literature 
expanded disability status scale (EDSS) score was 
slightly lower if plasmapheresis was administered 
within 15 days but not significantly higher than 
that when it was administered between 16-30 days. 
Patient later than 30 days was still beneficial to a few 
patients without an increased prevalence of adverse 
effects.

Kessler RA et al. [7] study has discussed the same that 
the disability in NMOSD results from accumulating 
damage in the CNS related to individual relapses 
over the course of the disease. Therefore, acute 
interventions designed to reduce damage may 
preserve long-term neurologic function. RA Kessler 
and Wingerchuk DM [8] in there study has concluded 
the same i.e. The treatment for NMOSD should begin 
typical with starting dose for treatment of NMOSD is 
1000 mg of methylprednisolone intravenously for 5 
days, commonly followed by an oral steroid taper for 
2–8 weeks depending on the severity of the attack. 
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Equivalent doses of other corticosteroids are likely 
equally effective as are other routes of administration 
given that bioavailability of intravenous versus oral 
corticosteroids are approximately the same. The 
initial goal for corticosteroid use in acute NMOSD 
relapses is to reduce the edema and secondary 
inflammation in the lesion. This may have the 
immediate effect of mild to modest improvement in 
neurological function. For long lesions or severely 
inflamed attacks, additional steroid doses may be 
indicated.

If there is minimal or no improvement with high-
dose corticosteroids based on the judgment of the 
treating physician, the use of plasma exchange (PLEX) 
has been shown to be effective in NMOSD [8, 9]. The 
most frequent treatment approach for relapses of 
NMOSD comprises a schedule of high-dose steroids 
similar to that adopted in MS, but steroids are only 
partially effective. Their benefit is most apparent in 
blunting the extent and severity of the inflammatory 
response; in fact, only one-third of the patients with 
NMOSD revert to their previous neurologic status 
without additional interventions. Escalation to 
plasmapheresis after steroids in NMOSD relapses 
leads to a return to baseline in up to two-thirds 
of the patients. High-dose IVMP provides only a 
moderate degree of neurologic recovery from acute 
NMO relapses. Adding plasma exchange to high-dose 
IVMP improves the outcome at discharge and on 
follow-up in cases where IVMP alone is insufficient 
[10].

Conclusions
The diagnosis and treatment in NMOSD and “myelin-
oligodendrocyte-glycoprotein-encephalomyelitis” 
(MOG-EM) require special clinical expertise. The 
2015 NMOSD diagnostic criteria and the availability 
of antibody testing and MRI are the basis to 
diagnose and differentiate NMOSD or MOG-EM. 
Early diagnosis and initiation of adequate therapy 
are essential (steroids followed by PLEX)—at least 
in seropositive patients–to avoid disease attacks and 
persistent deficits. Plasmapheresis is an effective 
therapy in patients with NMOSD and should be 
considered as a treatment of NMOSD attack if the 
patient fails to respond to initial therapy or have 
a severe relapse. Long term immunosuppressive 
treatment, e.g., with RTX or AZA, has emerged to 
be the most effective therapies to reduce disease 

activity. Further therapeutic options, in particular 
various monoclonal antibodies are currently under 
clinical investigation in NMOSD.
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