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Summary. Introduction: Neuromyelitis optica Spectrum Disorder (NMOSD) is an inflammatory disorder 
of the CNS that presents typically with relapses of optic neuritis or transverse myelitis, in which IgG au-
toantibodies against aquaporin-4 water channel protein probably play a pathogenic role. We presented two 
cases who newly diagnosed with NMOSD that presented alterations in IgG-NMO status after vitamin D 
supplementation. Case presentation: We reported 2 cases, a 36-year-old female and a 27-year-old male newly 
diagnosed with NMOSD. Cases were stable in remission and experienced no attack and none of them didn’t 
take pulse therapy in the previous 3 months. Vitamin D level and IgG-NMO titration in 36-year-old female 
were 21 ng/dl and 1/320, and in 27-years-old male were 29 ng/dl 1/100, respectively. As their prescription, 
they took 50000 IU of vitamin D3 per week for 15 weeks. After 15 weeks vitamin D level raised in both of 
them and IgG-NMO titration was negative in cases. Conclusion: We reported 2 cases with high titration of 
IgG-NMO whom IgG-NMO status altered after high dose of vitamin D supplementation.  Physiological 
variation in vitamin D may apply a major impact on autoimmune and inflammatory diseases. Further studies 
with larger sample sizes need to prove these results.
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C a s e  r e p o r t

Introduction

Neuromyelitis optica Spectrum Disorder 
(NMOSD) is an inflammatory disease of the cen-
tral nervous system that generally affects the optic 
nerves and spinal cord(1, 2). More than 90% of pa-
tients with NMOSD have a relapsing disease with 
the attacks of myelitis, optic neuritis (ON) or both, 
occurring unpredictably(3). Aquaporin-4 (AQP4) is 
the most abundant water channel in the CNS which 
is confined to astrocytes and ependyma; is enriched 

at glial–pial and glial– endothelial interfaces; and 
surrounds nodes of Ranvier and paranodes, adjacent 
oligodendroglial loops, and synapses(4).

Recently has raised enormous interest among 
neurologists and researchers, for detection of a highly 
specific serum immunoglobulin G autoantibody (IgG-
NMO) that target astrocytic water channel AQP4 and 
is a marker for distinction NMOSD from multiple 
sclerosis(3, 5-7). Today’s NMOSD is recognized col-
lectively as IgG-mediated autoimmune astrocytopa-
thy. Before discovery of this antibody, NMOSD were 
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misclassified as multiple sclerosis variants. IgG-NMO 
is centrally involved in the pathogenesis and severity 
of NMOSD (8).

The immunological function of vitamin D was 
first recognized when the vitamin D receptor (VDR) 
was identified in lymphocytes (9-11). Vitamin D sup-
presses B cell proliferation and differentiation to de-
crease immunoglobulin secretion, affects T cell prolif-
eration and maturation to decrease the numbers of T 
cells with Th1 and Th17 phenotypes (11, 12). Several 
studies have shown that vitamin D levels are low in pa-
tients with autoimmune disorders, including multiple 
sclerosis [MS] , systemic lupus erythematous [SLE], 
rheumatoid arthritis [RA], and type 1 diabetes. In 
addition, vitamin D levels have been reported to be 
associated with disease disability or activity in these 
disorders (13-15).

Some studies have shown reduced levels of vita-
min D in patients with NMOSD (16, 17). In another 
study, it was found that there is an inverse association 
between levels of vitamin D and disability in these pa-
tients (18).

We presented two cases with newly diagnosed of 
NMOSD that their IgG-NMO titration turned nega-
tive after vitamin D supplementation.

Case presentation

A 36-year-old female and a 27-year-old male who 
newly diagnosed with NMOSD in NMOSD clinic in 
Ayatollah Kashani Hospital of Isfahan University of 
Medical Sciences, Isfahan, Iran were studied in June 
2015. Subjects diagnosed as having NMOSD and 
without any medical comorbidities or any other major 
chronic diseases. Cases were prescribed oral Azathio-
prine. They did not consume cholecalciferol, calcium, 
multi-vitamin or mineral supplementation, or vitamin 
D-fortified foods during the previous 3 months and 
were of Iranian ethnicity and had lived in Isfahan city 
since their birth (latitude: 26°42’N). Vitamin D was 
assessed with LIAISON® method (LIAISON® 25 
OH Vitamin D TOTAL Specimen Diluent Set, REF 
310602). IgG-NMO determined in the serum of the 
patients by indirect immunofluorescence (EUROIM-
MUN IIFT, Germany) on a cell line which had been 
molecular biologically modified (AQP4 transfected 

cells) to produce large quantities of AQP4 at Milad 
laboratory in Isfahan. Baseline vitamin D level and 
IgG-NMO titration in 36-year-old female were 21 
ng/dl and 1/320, and in 27-years-old male were 29 
ng/dl and 1/100, respectively. A supplementation of 
50000 International Unit (IU) of vitamin D3 per week 
for 15 weeks started. They were in a stable status and 
none of them didn’ttake any pulse therapy of cortico-
steroids or other oral medication during 15 weeks of 
intervention. After 15 weeks of supplementation vi-
tamin D level and IgG-NMO titration determined. 
Vitamin D level in 36-year-old female was 48 ng/dl 
and in 27-years-old male was 64 ng/dl. In addition, 
IgG-NMO titration reported negative in both cases.

Discussion and conclusion

Our study is the first report of vitamin D effect 
on IgG-NMO titration in NMOSD patients. There 
are some studies about the effects of vitamin D on 
IgG autoantibodies in other diseases. In a study it was 
demonstrated that Vitamin D supplementation in te-
tanic mice induce monocytes and decrease IgG with 
suppress of T and B lymphocytes proliferation (19). In 
another study with long term vitamin D supplementa-
tion in mice, total IgG concentration elevated in inter-
vention group in comparison with control group(20). 
But in controversy, some studies have shown inverse 
correlation between vitamin D level and total IgG in 
human; for example Vogt et al showed that 25OH vita-
min D correlated negatively with IgG level in patients 
with relapse-onset multiple sclerosis (21). In addition, 
Pincikova et al demonstrated an inverse correlation 
between vitamin D level and total IgG in cystic fibro-
sis patients that supports the proposed role of vitamin 
D in the immune system during infection (22). Also, 
Decard et al have shown that low levels of vitamin D 
may correlate with level of IgG and Epstein-Barr virus 
markers that may elevate risk of MS (23).In a recent 
study, Rosjo et al demonstrated that high dose of vi-
tamin D supplementation can affect on IgG antibody 
against Epstein-Barr virus in patients with  relapsing-
remitting multiple sclerosis and vitamin D can affect 
humeral immune responses against Epstein-Barr virus 
(24). Many previous studies suggest that 1,25OHD3 
inhibit B cell proliferation (11). There are some studies 



V. Shaygannejad, O. Mirmosayyeb, G. Askari, et al.292

in controversy of our study that shown no correlation 
between vitamin D and IgG that suggest vitamin D 
induce Th2 cells and increase IgG synthesis (25).

We presented two cases a 36-year-old female and 
a 27-year-old newly diagnosed NMOSD. They were 
stable in remission and experienced no attack and 
none of them didn’t take pulse therapy in the previous 
3 months that their IgG-NMO titration turned nega-
tive after vitamin D supplementation.

Further studies with larger sample sizes need to 
prove these results.
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