NMO-IgG as Measured in Multiple Facilities in Optic Neuritis
(ON), Transverse Myelitis and Combinations Thereof
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Introduction
Neuromyelitis optica (NMO) is established as a distinct entity recognized
by the presence of antibodies to aquaporin-4, originally called NMO-IgG.1
NMO-IgG is found in a large proportion of patients with NMO and, to a
lesser extent, in NMO spectrum disorders (NMOsd), which include optic
neuritis (ON) and transverse myelitis (TM). 2 Commercial kits measuring
NMO-IgG are widely available and utilized by some diagnostic labs and
need to be validated. This study compares NMO-IgG results in serum
samples from patients with NMO, ON or TM and compares results
obtained in four different laboratories.

Methods
151 patients (103 females, 48 males, median age of 43) were recruited
between February 2009 and September 2011 from the University of
British Columbia (UBC) Hospital Multiple Sclerosis (MS) Clinic. These
patients exhibited clinical or radiological features suspicious for NMO and,
at the request of their neurologist, had sera sent for NMO-IgG testing.
These were sent to at least one of the following sites:
1. The Mayo Clinic (Rochester, MN): used tissue-based indirectimmunofluorescence (IIF) as described by Lennon et al.3 All samples
were assayed before Mayo switched to using FACS and CBA
techniques4 for NMO-IgG testing.
2. The Mitogen Advanced Diagnostics Laboratory (MADL; Calgary, AB,
Canada): uses an IIF cell-based assay (CBA) with AQP4-transfected
neural cells, a commercial IIF kit with AQP4-transfected cells
(Euroimmun, Germany), and an anti-AQP4 antibody ELISA kit
(Kronus, Idaho, US),
3. The MS Therapeutics Department of Tohoku University Graduate
School of Medicine (Sendai, Japan): uses an IIF CBA with AQP4transfected human embryonic kidney cells (HEK293),
4. The Neuro-Immunology Laboratories (UBC, Vancouver, BC, Canada):
uses the Euroimmun IIF kit with AQP4-transfected cells, and the
Kronus anti-AQP4 ELISA.
The sensitivities and specificities of the IIF and ELISA commercial assays
performed at the UBC Neuro-immnunology lab (UBC IIF and UBC ELISA,
respectively) and of NMO-IgG testing from Tohoku and MADL were
calculated using the Mayo results as reference. As well, the sensitivities
and specificities of all sites were calculated based on clinical diagnosis,
when available: NMO and NMOsd, i.e. patients that fulfill the 2006
Wingerchuk criteria,5 or those with recurrent ON or TM, versus patients
diagnosed with MS or other diseases, which include acute disseminated
encephalomyelitis, myeloradiculitis, Leber's hereditary optic neuropathy,
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sarcoid myelopathy, partial focal myelitis, chronic progressive myelopathy,
sclerosis, pachymeningitis, retinal disease, and blindness. NMO-IgG
results were plotted as a function of the number of sites where samples
had been tested.
Most of the results were concordant but there were nine discrepant
samples. Patient included were referred for clinical suspicion of NMO.
Results were collated and discrepant samples were deemed as NMO-IgG
positive or negative as follows:
Number of sites that tested positive divided by the total number of
testing sites: If less than 0.5, sample was considered NMO-IgG
negative; If more than 0.5, sample was considered NMO-IgG positive;
If exactly equal to 0.5, sample resulted as per Mayo (reference) result.
Percent NMO-IgG positive was calculated for combinations of ON and TM.
In an extension of the study, the nine discrepant samples were re-tested
blindly at three of the four labs. Mayo declined to participate in this phase
of the study.

Results
Table 1 shows that all laboratories performed similarly in
comparison to each other as
seen by similar sensitivities
and specificities when using
Mayo IIF as a reference.

A)

Results from re-assaying
the discrepant samples (Fig.
2) showed that Tohoku was
the most sensitive, followed
equally by UBC ELISA and
MADL, while UBC IIF was
the least sensitive.

* Agreeing results between UBC, Tohoku, and MADL
** Original NMO-IgG results

Figure 2. NMO-IgG results of re-assaying the nine
discrepant samples at Tohoku, MADL, and UBC.

Conclusions
The increasing proportion of discrepant samples with increasing number
of test sites reflects the varying sensitivities of the different assays being
utilized as demonstrated with the results of retesting the discrepant
samples. Thus, there is a need to have a set of samples assayed at all
labs for quality assurance.

B)

Table 1. Sensitivities and specificities of
NMO-IgG testing using clinical diagnosis (A)
or Mayo results (B) as a reference.

Figure 1. NMO-IgG results as per
number of testing sites.

Table 2. NMO-IgG in patients with ON and/or
TM using collated results.

The group with clinical TM
without clinical ON had a
percentage of NMO-IgG
positive twice that of the
group with clinical ON without
clinical TM (Table 2). Patients
with clinical ON and TM had
the highest rate of positivity.

Reporting NMO-IgG results as a
function of the number of sites
where they were tested (Fig. 2), we
see a mean (±SD) of 12.9 (±7.1)
percent NMO-IgG positive.
Furthermore, there is an increasing
proportion of discrepant samples
with increasing number of sites
tested.
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