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ABSTRACT

Background: Optic neuritis (ON) can be the first presentation
of multiple sclerosis (MS) or neuromyelitis optica (NMO). Anti-
aquaporin-4 IgG (AQP4 IgG) is a highly specific and moderately
sensitive biomarker for NMO. This study was designed to assess
the rate of seropositivity for AQP4 IgG, and the short-term
outcome of patients presenting with single isolated ON (SION).

Methods: A cohort of 41 consecutive patients experiencing
severe (< 20 / 200) SION (not fulfilling the diagnostic criteria for
MS or NMO), was prospectively recruited. Blood sampling was
carried out immediately after the diagnosis of ON, and AQP4 IgG
was tested qualitatively, using an indirect immunofluorescence kit.
After clinical and paraclinical investigations, all the patients were
followed up for a short-term period of at least 18 months.

Results: The seroprevalence among the initial ON patients was
9.7% (4 / 41). The short-term conversion rate to MS and NMO was
estimated to be about 7.3 and 4.9%, respectively. The conversion
rate to NMO in initially seropositive patients was greater than that
for the whole cohort [2 / 4 (50%) vs. 2 / 41 (4.9%); P = 0.035;
Odds ratio: 19.5, 95% confidence interval: 1.73 to 219.50].

Conclusion: AQP4 IgG seropositive SION patients were more
likely to develop NMO in comparison to the total SION population.
Further studies, with a longer follow-up period and larger sample
sizes are warranted to assess the clinical and prognostic value of
assessing AQP4 IgG in SION.

Key words: Anti aquaporin-4 IgG, Iran, Isfahan, multiple sclerosis,
neurompyelitis optica, optic neuritis

INTRODUCTION

Optic neuritis (ON) is an acute or subacute inflammatory disorder
of the optic nerve(s). Demyelinative ON can be due to Multiple
sclerosis (MS), Neuromyelitis optica (NMO), or idiopathic.!!! In
recent times, the discovery of anti-aquaporin-4 IgG (AQP4 IgG)
as a highly specific, but moderately sensitive biomarker, which has
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also been shown to be pathogenic, has facilitated in
distinguishing MS from NMO.24

Early differentiation between MS and NMO is
of importance, as therapeutic options differ and
standard MS therapies exacerbate NMO.P! On the
other hand, the prognosis of NMO is usually worse
than MS, and early differentiation could also be of
clinical importance in determining the prognosis.!
To date there are few reports studying AQP4 IgG
seropositivity in patients with clinically isolated
syndrome (CIS) manifesting as a single isolated
ON (SION).™ This prospective study sought to
assess the rate of AQP4 IgG seropositivity among
patients presenting with unilateral SION, as also to
study the short-term outcome of these patients in
an Iranian Caucasian population.

METHODS

A cohort of 41 consecutive Iranian CIS patients,
presenting with unilateral SION, was prospectively
recruited in the two main hospitals of the Isfahan
University of Medical Sciences (Feiz Eye Hospital
and Al-Zahra Hospital) from December 2008 to
August 2009. The study protocol was approved by
the Institutional Ethics Board and signed informed
consent was obtained from each patient before
inclusion in the study.

Patients with acute or subacute vision loss in
one eye with unilateral relative afferent pupillary
defect and diminished color vision and visual
acuity (< 20 / 200) as measured by Ishihara color
plates and Snellen chart were included. After
the clinical and radiological evaluation patients
fulfilling the diagnostic criteria for MS or NMO
were excluded.'*!'1'We also excluded patients who
had any previous neurological event attributable
to a demyelinating disease, patients with retinal or
macular pathology, and those with accompanying
diseases that could cause ON.

The first brain and spinal magnetic resonance
imaging (MRI) and blood draw was carried out
within a maximum of a week after the diagnosis
of ON. Only patients with normal baseline brain
and spinal MRI were included. The clinical and
demographic data of patients were recorded during
the visits by a neurologist and an ophthalmologist.
The patients were followed for a short period (atleast
18 months), with bimonthly follow-up visits by a
neurologist for the onset of new symptoms / signs,
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to see if they eventually fulfilled the diagnostic
criteria for MS or NMO.!"%!! Patients were advised
to visit their neurologist when they experienced
new symptoms in between the visits.

Brain and spinal MRIs was also performed at
month 18 or when a new episode of neurological
symptom lasting for at least 24 hours occurred.
AQP4-IgG was tested qualitatively and before
intravenous corticosteroid therapy, using a
commercially availableindirectimmunofluorescence
kit (Euroimmun, Luebeck, Germany).

Data were entered into PASW-v.18.00 and
MedCalc-v.10 for further analysis. Results have
been reported as a mean = 1SD. The Fisher’s
exact test was used to compare the conversion
rate to NMO between the total cohort and those
who were initially seropositive. The same analysis
was employed comparing the conversion rate to
MS between the total cohort and those who were
initially seronegative. All tests were two-tailed and
a P value of < 0.05 was regarded as statistically
significant.

RESULTS

Forty-one patients (33 women and 8 men) with
a mean age of 30.12 *+ 8.36 (Range: 18 — 49) years
were studied. ON was right-sided in 19 and left-
sided in 22 patients. None of the patients had
any evidence of sarcoidosis, vasculitis, clinically
manifest systemic lupus erythematosus, or
Sjogren’s syndrome, or other diseases causing ON.
The patients were followed for a mean duration of
19.10 £ 0.75 months (Range: 18 — 21 months).

At the end of the follow-up period, the patients
were classified into the following diagnostic
categories: (1) SION: Seronegative patients without
any other relapses and not fulfilling the diagnostic
criteria for MS or NMO; (ii) NMO spectrum
disorders: Seropositive patients without any other
relapses and not fulfilling the diagnostic criteria
for MS or NMO;™ (iii) Patients who converted
to MS; (iv) Patients who converted to NMO;
(v) Recurrent isolated ON (RION): Patients
who experienced isolated recurrence of ON not
fulfilling the diagnostic criteria for MS or NMO;
(vi) CIS: Patients who experienced further relapses
(other than ON), but did not fulfill the diagnostic
criteria for MS or NMO. Table 1 summarizes the
clinical and demographic findings in our patients.
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Table 1: AQP4 IgG seroprevalence among different subgroups of patients

Number of AQP4 IgG status Relapse Mean follow-up Final diagnosis
patients (F:M) (positive: all)
20 (16:4) 0:20 (0%) No 18.95+0.97 SION
11 (8:3) 0:11 (0%) More ON episode(s) 19.09 +0.83 RION
2 (2:0) 2:2 (100%) No 19.5+0.70 NMOSD
3 (3:0) 0:3 (0%) further relapses 19.66 + 1.52 CIS
other than ON
3 (3:0) 0:3 (0%) further relapses 19.00 + 1.73 MS
2 (1:1) 2:2 (100%) Paraparesia (in two) 18.5+0.70 NMO

and ON in one.
| e

AQP4: Anti-aquaporin-4; CIS: Clinically isolated syndrome; NMOSD: NMO spectrum disorder; MS: Multiple Sclerosis;
NMO: Neuromyelitis optica; ON: Optic neuritis; RION: Recurrent isolated ON; SION: Single isolated ON.

Among the RION patients, eight patients had a
single relapse and three had two. Two CIS patients
experienced a single episode of paresthesia and
one developed an episode of diplopia. Among
MS patients one experienced relapses of ON and
hemiparesis, one had paraparesis and the last one
developed paresthesia.

After the end of the study, the MRI studies of
the brain and spinal cord were normal in all RION
patients, except one female patient who had a single
callosal lesion. Among patients with a diagnosis
of SION, only one had a brain stem lesion and
two others had cervical and lumbar lesions with a
length of < 3 vertebrae segments. The two NMO
patients had normal brain MRI and developed a
longitudinally extensive spinal cord lesion (LESCL)
extending over three vertebrae. However, one of
them experienced another episode of ON prior
to the occurrence of LESCL. Among patients
with NMO spectrum disorder, except one female
patient, who had a lesion extending over two
cervical vertebrae, the other scans were normal. MS
patients had multiple periventricular lesions and
juxtacortical lesions at the second clinical episode.
Among patients classified as CIS, one had normal
scans, one had a brainstem lesion, and the other had
only small periventricular lesions.

Four patients were initially seropositive for
AQP4-1gG, thus, the seroprevalence among the
initial SION cohort was 9.7% (4/41). Among the
22 cases who did not have any further neurological
relapses (NMO spectrum disorder or SION) and
did not fulfill the diagnostic criteria for MS or
NMO (mean follow-up of 19 £ 0.83), AQP4 IgG
was positive in two, giving a seropositivity rate
of 9.1%.

The conversion rate to MS, among the total
cohort of unilateral SION patients (3/41, 7.3%)
and those patients who were initially seronegative
for AQP4 IgG (3/37, 8.1%) was not significantly
different (p-value = 0.61). The conversion rate to
NMO was significantly higher among the AQP4
IgG-positive patients than the total cohort [2/4
(50%) vs. 2/41 (4.9%); P = 0.035; Odds ratio: 19.5,
95% confidence interval: 1.73 to 219.50] denoting
an increased conversion rate to NMO among the
seropositive patients.

DISCUSSION

In our series, during a short follow-up, the
conversion rate to MS and NMO was estimated to
be 7.3 and 4.9%, respectively, in a SION cohort,
which is comparable with another report from the
Mayo Clinic, in which the one-year conversion rate
to MS and NMO was estimated to be about 2.8
and 5.6%, respectively.!?!

In our cohort, the rate of seropositivity
(9.7%, 4/41) in patients experiencing their first
demyelinating event as ON, was similar to the
previous studies, reporting a seropositivity rate of
5-10%.7"In line with the previous observations,
our results have shown a higher conversion rate
among those positive for AQP4 IgG. Identification
of patients at higher risk of developing NMO is
of clinical importance, as early diagnosis and
early initiation of treatment may benefit these
patients.!'¥ Further studies are warranted to
assess the rationale safety, and efficacy of early
treatment in AQP4 IgG-positive SION patients,
who are at a high risk of developing NMO.
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Different studies have found that 10-20% of
RION patients have tested positive for AQP4
IgG.8°1 However, in our series none of those
patients who were categorized as RION at the end
of the follow-up period were positive for AQP4
IgG. These differences might be due to different
patient populations, different assays, or different
inclusion criteria. In this study none of patients
who converted to MS were positive for AQP4 IgG,
which was in line with the previous observations.!” !

To sum up, the conversion rate to NMO was
increased in initially seropositive ON patients,
hence, it could be concluded that seropositive
SION / CIS patients were more likely to develop
NMO. Further follow-up of this CIS cohort is
needed to better clarify the value of an AQP4 IgG
test in evaluating the long-term outcome of initially
seronegative and seropositive patients. More
prospective studies are warranted, to examine the
value of AQP4 IgG in the prediction of the clinical
outcome of CIS.
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