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Introduction: Recurrent optic neuritis neuritis (rON) is an autoimmune 
inflammatory condition of unknown cause. Intravenous immunoglobulin 
(IVIg) treatment is used for many autoimmune disorders; however we do 
not have any information about its effect in rON, other than case reports. 
We aimed to evaluate our patients with rON who were treated with IVIg.

Methods: Data from all our patients with rON with or without anti 
aquaporin4 (AQP4) seropositivity, seen between April 2011 and October 
2015, who received IVIg treatment were retrospectively evaluated.

Results: Nine patients (all female) with rON had received IVIg. These 
patients were aged between 34 and 65 years, and had started receiving 
monthly IVIg from 6 to 58 months after onset of disease. In three out of 
nine rON patients serum AQP4 antibody were positive. Under current 
treatments the patients had continued to have attacks, therefore monthly 

IVIg was given in addition to the existing immunosuppressant drug. The 
follow up duration was between 6 to 31 months. Three patients, each 
suffered one relapse under IVIg treatment. Mean number of relapses in 
the year prior to treatment was 1.4±0.72, whereas it was 0.3±0.5 during 
the year after IVIg therapy. During follow-up with IVIg administration 
only one patient had fever and no other adverse events were reported.

Conclusion: Monthly IVIg is well-tolerated and safe and it seems to be 
effective in rON as an add on treatment. However, since our study is a 
retrospective case series, future randomized controlled trials with IVIg 
are needed.
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INTRODUCTION
Optic neuritis (ON) is an inflammatory disease of the optic nerve 
characterized by painful visual loss, and it is usually associated with 
multiple sclerosis (MS), or neuromyelitis optica spectrum disorders 
(NMOSD). A distinct clinical subset of ON is characterized by multiple 
episodes that involve one or both optic nerves and do not involve 
any other associated clinical or radiologic findings. This entity, defined 
as either recurrent optic neuritis (rON), is typically corticosteroid-
responsive and requires immunosuppressive therapy to prevent relapses, 
and permanent damage to the optic nerves (1). These patients should be 
carefully evaluated to exclude other underlying etiologies.

According to the international consensus diagnostic criteria for NMOSD, 
anti-aquaporin 4 (AQP4) antibody positive patients with isolated ON/
rON relapses are now accepted as NMOSD (2). There are still rON 
patients without AQP4 seropositivity who do not fall within the rubric of 
NMOSD; however, they should also be treated like NMOSD patients to 
prevent relapses and permanent disability (3).

Attack treatment for NMOSD includes high dose intravenous 
corticosteroids; those who do not respond to steroids sufficiently should 

be given a chance of plasma exchange (4–6). However, it is not certain if 
intravenous immunoglobulin (IVIg) treatment could substitute plasma 
exchange, as in acute inflammatory demyelinating neuropathies or 
myasthenia gravis (7), in cases where plasmapheresis will not be accessible 
rapidly. On the other hand, attack prevention therapies for NMOSD include 
immunosuppressive drugs such as azathioprine, cyclophosphamide, 
methotrexate, mycophenolate mofetil and rituximab. When occasionally 
these current therapies are contraindicated or fail to prevent relapses, IVIg 
could be a relatively safe option for NMOSD. There are few case reports of 
favorable experiences with IVIg for relapse prevention for NMOSD (8–10) 
and we are not aware of any reports on the effect of IVIg treatment for rON 
relapses. We present our experience with IVIg treatment in our patients 
with rON with or without AQP4 seropositivity.

METHODS
We reviewed retrospectively all our patients who received at least 6 
months of IVIg treatment among our rON cases seen at our center 
between April 2011 and October 2015, among a total of 86 NMOSD 
patients (11). Informed consent was obtained from all the patients. IVIg 
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treatment was given to the patients with a permission for off-label IVIg 
use in rON patients from the Ministry of Health. Diagnosis of NMOSD 
was made according to the international consensus diagnostic criteria 
for NMOSD (2). Active disease was considered in the presence of at 
least 1 relapse in the previous year despite another treatment given in 
sufficient dose and duration. Optic neuritis attack was considered as 
sudden blurry vision, vision loss, loss of colour vision, pain on movement 
of eye and visual field defect, which lasted longer than 24 hours. A 
minor attack was considered as blurry vision, loss of colour vision, pain 
on eye movement or visual eye field defect without vision loss, which 
lasted longer than 24 hours. The patients’ clinical and demographic 
data, cerebral and spinal cord magnetic resonance imaging (MRIs) 
and serum AQP4 antibodies and presence of oligoclonal bands (OCB) 
in cerebrospinal fluid (CSF) were recorded (Table 1). Prior clinical and 
paraclinical examinations were done including serum screenings for 
antinuclear antibodies, anti-phospholipid antibodies, anti-neutrophil 
cytoplasmic antibodies, anti-SSA, and anti-SSB to exclude other causes 
of optic neuritis. None of the patients were tested for MOG antibodies, 
since it was not available in our department.

All patients had previously been treated with high doses of intravenous 
methylprednisolone (IVMP) for exacerbations of optic neuritis. All of 
the patients were treated with an initial IVIg dose of 0.4 gr/kg/day for 5 
consecutive days, and then 0.4 gr/kg for each month. Each infusion was 
administered in out-patient care; treatment was supervised by specialist 
nurses and overseen by a neurologist. All patients had normal baseline 
serum IgA levels. Patients were observed for relapses and possible 
adverse effects during IVIg treatment.

RESULTS
Patient Characteristics
Nine patients with rON were included in the study, three of them were 
full filling the new criteria for NMOSD (2); all the patients were female. All 
patients received IVIg for attack prevention; one also received IVIg as an 
attack treatment. Mean age of the patients was 48.6±9.9 years (median: 
47 years, range: 34–65 years). Mean disease duration was 4.8±1.6 years 
(median: 5 years, range: 2–8 years). The patients’ clinical and demographic 
characteristics are shown in Table 1. Brain and spinal MRIs were normal in 
all of the patients. Serum anti-AQP4 antibody testing was performed in all 
patients using a commercial kit (Euroimmune, Germany); 3 patients (33%) 
tested positive. In two patients the CSF examination had not been done. 
CSF oligoclonal bands were positive only in 2 patients with rON (22%). 
Serum screening for antinuclear antibodies, anti-neutrophil cytoplasmic 
antibodies, anti-SSA, and anti-SSB were negative in all cases. One patient 
was positive for antiphospholipid antibodies.

Follow-up Data with IVIg Treatment
A total of 266 cycles of IVIg were administered (median: 31; range: 10–40), 
during a mean follow up period of 25±9.5 months (median: 25 months; 
range: 6–36 months. Follow up data of the patients are summarized on 
Table 2. Mean time of onset of IVIg therapy from the first relapse was 
31.2±17.9 months (median: 30; range: 6–58). The mean number of total 
relapses in the disease course before IVIg treatment was 4.3±2.8 (median: 
4; range: 2–11) and the relapses in the year prior to treatment was 
1.4±0.72 (median: 1; range: 1–3). Baseline immunosuppressive treatment 
was azathioprine in all of the patients. After a mean follow-up period of 
25 months, three patients each suffered one relapse. In three patients 
with optic neuritis the relapses were occurred at month 3, at month 18, 
and at month 28. The mean number of relapses after IVIg therapy was 
0.3±0.5 (median: 0; range 0–1). Visual acuity remained unchanged in 8 
patients. One patient’s visual acuity in one eye improved from 0.1 to 0.7 
under IVIg therapy (Table 2). EDSS was 2.4±1.2 (median: 3; range: 1–4) 
before IVIg therapy and improved to 2.1±1.1 (median: 2; range: 1–3). 
During IVIg administration, only one patient had fever and no other 
adverse events were reported. In one patient with rON, the serum AQP-4 
antibody testing result was changed from positive to negative during IVIg 
therapy.

DISCUSSION
Results of this study suggest that IVIg treatment is safe and well-tolerated 
in rON. After a total of 266 infusions and a median of 25 months of 
follow-up, no serious adverse events were recorded. Although we had a 
limited number of cases, and our follow-up duration was relatively short, 
there seems to be a substantial decrease in relapse rate. Visual acuity 
was preserved in 8 patients and improved from 0.1 to 0.7 in one patient. 
There was 0.3 point decrease in the mean EDSS score of the group with 
IVIg therapy.

NMOSD are uncommon and there are no randomized controlled trials 
demonstrating efficacy of the current drugs used in NMO treatment such as 
azathioprine, mycophenolate mofetil, rituximab and cyclophosphamide 
(12–17). The experience with these drugs are based on comparison of 
pre-treatment to post-treatment relapse rates in retrospective analyses 
or prospective open label studies which represents the highest level 
of evidence supporting their use. While these treatments have been 
shown to be partially effective, they are associated with the possibility of 
serious adverse events, which do not occur with IVIg (14). Adverse events 
associated with IVIg treatment are generally mild and transient, such as 
headaches, erythema, and dysgeusia. Potentially serious adverse events 
are uncommon and include acute tubular necrosis, aseptic meningitis 
or thrombotic complications. In our patient group there was only one 
patient with fever.

Table 1. Clinical characteristics of the patients with rON treated with IVIg

Patient number 1 2 3 4 5 6 7 8 9
Age 65 57 47 40 39 54 47 55 34

Disease duration (y) 5.5 5.5 2 5 5 3.5 8 5 4

Number of ON attacks
Before IVIg/after IVIg

5/- 2/- 2/- 3/- 4/- 2/- 11/- 5/- 5/-

Other autoimmune diseases - - - - - - - - -

Brain MRI - - - - - - - - -

Spinal MRI - - - - - - - - -

Serum AQP4-antibody
 (+); 

After IVIg (-)
 (+)  (+)  (-)  (-)  (-)  (-)  (-)  (-)

CSF OCB  (+)  (-) NA  (-)  (-)  (+)  (-)  (-) NA

ON, optic neuritis; IVIg, intravenous immunoglobulin; MRI, magnetic resonance imaging; AQP4, aquaporine 4; CSF, cerebrospinal fluid; OCB, oligoclonal band; (+), positive; (-), 
negative; NA, not available. 
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IVIg administration seems to be effective in rON patients. In three out 
of nine rON patients anti-AQP4 antibody was positive. One rON patient 
had an early attack under IVIg administration. However, she did not have 
any further attacks under IVIg treatment; which might suggest that an 
early relapse may not be the sign of unresponsiveness. The other rON 
patient had an attack on month 18 which recovered only with 5 days 
IVIg therapy. Also this patient expresses that every month before the IVIg 
dose she experienced blurry vision, which recover with the infusions 
however there is no objective proof for that. The third rON patient had 
a minor attack at month 28, and the vision did not change. The other six 
rON patients did not have an attack under IVIg administration although 
their previous attack rate was high under current immunosuppressant 
therapies. In only one of our patients IVIg was used in the treatment of an 
acute attack, and seemed to be beneficial. However, our data is even less 
sufficient to draw any conclusions in that aspect.

In NMOSD, antibody-and complement-related mechanisms appear to 
be principally involved in disease pathogenesis and AQP-4 antibody has 
been shown to have a pathogenic role. IVIg may potentially be effective 
for NMOSD, since it is efficacious in other humorally mediated disorders 
such as myasthenia gravis (18), which can also be seen as a comorbid 
disease with NMOSD (19, 20). It has been proposed that IVIg could 
plausibly reduce anti AQP-4 levels (21) and neutralize B cell activating 
factor, which is elevated in NMOSD (22). In one patient with rON, the 
serum AQP-4 antibody testing result was changed from positive to 
negative during IVIg therapy. Other suggested mechanisms of action of 
IVIg include interference with antigen recognition, downregulation of 
cytokine networks and adhesion molecules, and suppression of T-cell 
mediated mechanisms. All of these processes may be therapeutically 
relevant in NMOSD.

In conclusion, IVIg may be a safe treatment option in NMOSD for acute 
relapses when there is a failure of improvement with corticosteroids, 
and plasmapheresis is not available, or for relapse prevention where 
current therapies are contraindicated or not efficient enough to prevent 
relapses. Future randomized controlled studies are needed to confirm 
the beneficial effect and dose of IVIg.
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