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Abstract
Purpose  High doses of venous corticosteroids are currently the only validated treatment for the management of optic neu-
ritis (ON). The objective is to assess the changes in visual function parameters after oral high-dose methylprednisolone in 
patients with ON.
Methods  A retrospective analysis of patients with acute ON was performed. Patients received 1 g per day of oral methylpred-
nisolone for 3 to 5 days. Visual function was measured using the ETDRS test for visual acuity, 30–2 automated visual field 
test, contrast sensitivity test, and color vision test before treatment, 4 days, 2 weeks, 1 month and 3 months, and 6 months 
following treatment. To assess anatomical changes, optical coherence tomography of the ganglion cells was performed at 
various timepoints.
Results  Between September 2014 and September 2016, a total of 29 patients were included in the study. More than 80% 
of patients had recovered normal visual acuity after 3 and 6 months. This recovery of all parameters of visual function was 
observed as early as 4 days but occurred predominantly within 15 days after the initiation of treatment. We observed a thin-
ning of the ganglion cell layer during the follow-up, which mainly occurs within one month. The P100 wave of visually 
evoked potentials was discernible in all patients at 6 months. During the 6 years of follow-up, 2 patients had experienced a 
relapse of ON. No serious adverse effects were observed.
Conclusion  This study demonstrated a rapid recovery of all visual function parameters after oral high-dose methylpredni-
solone ON with no serious adverse effects.
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Introduction

Optic neuritis (ON) is an inflammatory disease of the optic 
nerve mainly affecting young adults. Its annual incidence 
is estimated at 1 to 5 per 100 000 inhabitants per year [1]. 

Patients often present with a rapid, progressive decrease 
in visual acuity and/or an alteration in the visual field and/
or a change in color vision, along with the presence of a 
relative afferent pupillary defect. It is often unilateral and 
associated with retrobulbar or periorbital pain accentuated 
by ocular movements. Multiple sclerosis (MS) is most often 
the etiology.

Since the Optic Neuritis Treatment Trial (ONTT) was 
published in 1992 [2], the only validated treatment in the 
management of ON has been the use of a bolus of corti-
costeroids administered intravenously (IV) at a dose of 1 
g per day for 3 to 5 days. The ONTT study suggests that 
oral corticosteroids, at the usual dose of 1 mg/kg/day for 14 
days, are not effective at treating acute episodes of ON and 
do not prevent relapse [3]. However, the study provides no 
evidence that oral administration is less efficacious than IV 
administration at the same dose. Indeed, very few studies 
have reported on the use of oral high-dose corticosteroids in 
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outcome and was associated with an increased rate of recurrences 
of optic neuritis
What is new:
•  High doses of oral corticosteroids demonstrated a rapid 
recovery of all visual function parameters with no serious adverse 
effects
• High doses of oral corticosteroids do not increase the rate of 
recurrences of optic neuritis
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ON [4–7]. Interestingly, Sellebjerg et al. demonstrated, in a 
placebo-controlled study including 60 patients, an accelera-
tion in visual recovery after treatment with oral high-dose 
corticosteroids (500 mg/day for 5 days followed by a taper-
ing over 10 days), in ON [4]. Moreover, the COPOUSEP 
study, published in 2015, investigated the efficacy and toler-
ance of high doses of oral corticosteroids in MS attacks with 
ON compared to IV, and confirmed that oral corticosteroids 
at a dose of 1 g per day for 3 days were as effective as IV 
in treating bouts of MS. Moreover, the tolerance was simi-
lar and without increased risk of relapse in the following 6 
months of follow-up [8].

The first objective of our study was to assess the changes 
in visual function parameters in patients with ON treated 
with oral high-dose corticosteroids. The secondary objective 
was to assess the number of relapses at 6 years of follow-up.

Materials and methods

Our study is a retrospective, descriptive single-center study 
that was conducted in our ophthalmology department. The 
study was approved by the ethics committee of the Rennes 
university hospital (approval number 20.54). Between Sep-
tember 2014 and 2016 we identified 39 patients who sat-
isfied the following criteria: patients with “idiopathic ON 
(ION)” OR “ON occurring with MS”, OR “neuromyelitis 
optica spectrum disorder (NMO-SD)”, WITH “loss of visual 
acuity” AND WITH a “relative afferent pupillary defect”, 
AND WITH “oral high-dose methylprednisolone” AND 
WITH “baseline brain and orbital MRI”. Within these 39 
patients, 10 patients were excluded (25%) for the following 
reasons: previous ON in the affected eye (N = 5), neurosyph-
ilis (N = 1), onset of symptoms > 15 days (N = 2), age > 46 
years (N = 2).

The therapeutic protocol of our study was identical to 
that of the COPOUSEP study [8]. The patients received 10 
tablets of methylprednisolone equaling 100 mg per day for 
3 days. The first treatment day took place at the hospital to 
allow a clinician to monitor and assess tolerance to the medi-
cation. The second and third days of treatment took place 
at the patient’s home. Two supplementary days of treatment 
could be prescribed if there was insufficient visual recovery 
after medical evaluation. The pretherapeutic reporting, eti-
ology, and associated measurements were identical to those 
used in the COPOUSEP study.

Following the routine procedures used in our ophthal-
mology department, clinical and paraclinical ophthalmo-
logic re-evaluations were offered 4 days after corticoster-
oid treatment. Visual acuity was measured at day 4 for all 
patients. For those patients who received two supplemen-
tary doses of methylprednisolone, a second visual acuity 
test was performed at day 6. This second visual acuity 

test (day 6) was retained for statistical analysis.". Further 
visits were scheduled between 14 and 16 days, 3 months, 
and 6 months after ON diagnosis. An ophthalmology 
visit at 1 month was sometimes scheduled if it was con-
sidered necessary. Visual acuity was measured using the 
grading method according to Early Treatment of Diabetic 
Retinopathy study (ETDRS). Acuity was considered nor-
mal if it was above 84 letters. Color vision was assessed 
with a graded Lanthony Desaturated D-15 Color Vision 
Test, from Farnsworth-Munsell (Paris, France). The test 
was considered normal if there were no mistakes, if they 
started in a counterclockwise direction, or if there were 
fewer than 3 reversals of contiguous dots or a mistake con-
necting marker 7 to 15 with a normal end result. Contrast 
sensitivity (CS) was tested in static mode (MonPack3, 
Metrovision, Perenchies, France). We defined a mean CS 
corresponding to the mean of the sensitivities (expressed 
in dB) of 6 test frequencies. The visual field was tested by 
automated static perimetry using a strategy of 30–2 SITA-
STANDARD (Carl Zeiss Meditec, Oberkochen, Germany). 
The indice used in the study was the overall mean devia-
tion (MD) expressed in decibels (dB). Optical coherence 
tomography (OCT) was performed on optic nerves of aver-
age thickness and the macular ganglion cell layer (GCL) 
(Cirrus HD-OCT 4000–4742 500 Carl Zeiss Meditec, 
Oberkochen, Germany). Visual evoked potentials (VEP) 
were performed to analyze the P100 (MonPack3, Metro-
vision, Pérenchies, France). The mean P100 wave latency 
between the two lobes, was obtained during stimulation by 
checkerboard patterns and expressed in ms. Fifteen data 
points for each side were included in the analysis of the 
results of VEP.

Improvement in visual function was assessed by changes 
in visual acuity, CS, color vision, latencies of the P100 wave, 
and the thickness of the macular GCL on OCT. The sec-
ondary outcomes were tolerance to treatment and relapse 
of ION within the six months following treatment initia-
tion. A clinician checked for possible adverse events linked 
to the treatment or recurrence of optic neuritis during each 
consultation. All patients were contacted in 2022 (6 years of 
minimum follow-up) to check for any relapses.

Statistical analyses were performed using SAS, v.9,4 
(SAS Institute software (Cary, NC, USA). Quantitative 
variables were described as follows: n, mean ± standard 
deviation. The groups were compared using a parametric 
Student’s t-test after being checked for normal distribution 
of values. Correlations between 2 quantitative variables were 
calculated using Pearson’s coefficient of correlation. To 
compare CS between the affected eye and the healthy eye at 
different spatial frequencies, a mixed model was used to take 
into account repeated values (several spatial frequencies) as 
well as patient-dependent data (diseased and healthy eyes). 
For all analyses, significance was set at p < 0.05.
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Results

Thirty-nine patients with acute ON were treated with high 
dose oral corticoids between September 2014 and Sep-
tember 2016 and followed in our unit. Among them, 29 
patients fulfilled inclusion criteria and were included in 
the study with a mean of 5.9 ± 3.8 days after the onset 
of symptoms. The mean age was 30.8 ± 8.1 years and 15 
patients were female. Four patients were known to have 
MS when ON was diagnosed and thus did not benefit 
from an additional MRI exam during the acute phase. 
No patients were known to have NMO-SD. One patient 
received Fingolimod during the period of inclusion. 
Another patient received Diméthyle fumarate in 2017 
whereas two another patient received Interferon bêta-
1a from 2009 to 2010 (before the inclusion). 18 patients 
underwent treatment with an oral corticoid consisting of 
3 g of methylprednisolone (1 g per day for 3 days) and 11 
with a treatment of 5 g of methylprednisolone (1 g per 
day for 5 days). None of the patients experienced adverse 
events due to the treatment requiring interruption of treat-
ment, readjustment of the treatment, or hospitalization. All 
the patients were seen at four days (D4) (3.9 ± 0.9 days), 
while 26 patients were seen at D15 (15.9 ± 2.9 days), 
15 patients at D30 (32.8 ± 64 days), 25 patients at D90 
(100.7 ± 16.4 days), and 17 patients at D180 (195.6 ± 16.5 
days).

Best‑corrected visual acuity

Upon inclusion in the study, the mean best-corrected 
visual acuity of the 29 patients was 43.7 ± 29.1 (ETDRS 
scale). Moreover, the best-corrected visual acuity was 35 
letters or less for 11 (38%) patients. At D5 ± 1 (depending 
of the number of boluses, see material and methods), 4 
patients did not perceive any improvement in visual acu-
ity after boluses of oral methylprednisolone. The lack of 
improvement in visual acuity in these patients may be 
due to their relatively high baseline scores (60–85 let-
ters). Moreover, improvement did occur between at D15 
in 3 of these patients, while the 4th did not follow up. 
Interestingly, only 2 patients of the 26 tested had a visual 
acuity measurement of less than 75 letters at D15. How-
ever, in these 2 patients, the mean increase in visual acu-
ity was high compared to baseline, with 31 and 45 letters 
more than the visual acuity at D0. Among the 11 patients 
who received 5 boluses of oral methylprednisolone, the 
mean increase in visual acuity was already noted after the 
third bolus. It was, on average, a gain of 20.5 ± 19.8 let-
ters compared to D0. In total, 31.0% patients had normal 
visual acuity (≥ 84 letters) at D5 ± 1 days 50.0% at D15, 

60.0% at D30, 80% at D90, and 82.4% at D180 (Fig. 1). 
All patients had a visual acuity measurement above 75 let-
ters at D180 with a mean of 85.4 ± 3. As illustrated by the 
curves, recovery of visual acuity predominantly occurred 
within the first 15 days. The clinical improvement after 
this period is less remarkable.

Visual field

All patients had alterations of their visual field upon inclusion 
in the study. As with visual acuity, improvements in the auto-
mated 30–2 visual field (AVF) test mostly occurred within 
the first 15 days. Interestingly the mean MD was -1.12 ± 1.08 
at D180. The results of the AVF 30.2 are shown in Fig. 2.

Contrast sensitivity

All patients had altered CS at D0 with a mean sensitiv-
ity of 6 test frequencies of 8.93 ± 4.95 dB. Improvement 

Fig. 1   Changes in best-corrected visual acuity after high doses of oral 
corticosteroids in patients with optic neuritis

Fig. 2   Changes in visual field after high doses of oral corticosteroids 
in patients with optic neuritis. MD: Mean deviation or mean defect
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started within the first 4 days following treatment, 
and most of the recovery occurred within the first 15 
days (Fig.  3). After this time, the improvement was 
less remarkable. At D180, the mean global CS was 
18.22 ± 1.63 dB. The difference in contrast sensitivity 
between the two eyes was no longer significant (p = 0.56).

Ocular coherence tomography

The thickness of the macular GCL decreased during 
follow-up and predominantly occurred within the first 
30 days (Fig. 4). There was no statistically significant 
correlation between the thinning of the GCL and visual 
acuity at the end of follow-up in the patients (r = -0.02, 
p = 0.94). Unfortunately, we were only able to measure 
RNFL thickness in 25% of patients at 6 months.

Visual evoked potentials

VEP was performed on all patients at D0 (100%), and on 17 
patients at 6 months (58.6%). At D0, the P100 wave stimulated 
by a 15’ checkerboard pattern was undiscernible in 14 patients 
(48.3%). Among the 15 remaining patients, the mean P100 
wave was 120.36 ± 14.01 ms and its latency was above 125 
ms in 6 patients. At 6 months, all patients had a discernable 
P100 wave with a 15’ checkerboard pattern and the mean was 
129.53 ± 17.91 ms. There was a statistically significant cor-
relation between GCL thickness and VEP latencies at D180 
(r = -0.60, p = 0.01). Not surprising we observed that the thin-
ner the GCL, the longer the latency of the P100 wave at D180.

Development of MS and relapses after 6 years 
of follow‑up

Of the 29 patients, 4 were known to have MS upon inclusion 
in the study. Cases of MS were discovered in 11 of 25 patients 
who were not known to have MS (44%) at the initial neuro-
logic review. MS was discovered in 1 additional patient after 
the 2-year follow-up. One patient was diagnosed with a Devic’s 
disease. 3 patients are currently followed every 2 years by MRI 
due to inflammatory CSF, without MRI criteria for MS. Among 
the 15 patients with MS, 2 experienced a new neurological 
MS attack with a sensitivity deficit in the 6 months following 
treatment, and one patient presented with a relapse of ON. At 
the 6-year follow-up, only 2 patients of 25 experienced a new 
episode of ON. Four patients did not follow up.

Discussion

In the best of our knowledge, this is the first report of 
rapid overall improvement in all visual function param-
eters in patients with ON treated with oral high-dose 

Fig. 3   Changes in global 
contrast sensitivity (in decibels) 
after high doses of oral corti-
costeroids in patients with optic 
neuritis

Fig. 4   Changes in GCL (Ganglion Cell Layer) thickness after high 
doses of oral corticosteroids in patients with optic neuritis
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steroids, predominantly occurring within the first 15 days 
after ON. Furthermore, at 6 months, 82.4% of the patients 
had normal visual acuity, 100% had normal color vision 
and 81.25% had a normal visual field. Interestingly, in our 
study, the mean MD was -1.12 ± 1.08 at D180. In compari-
son, after 6 months following IV methylprednisolone treat-
ment in the ONTT study, only 60.9% of patients regained 
normal visual acuity, 80.1% regained a normal visual field, 
and 66.9% had normal color vision [2]. More recently, 
Morrow et al. published a randomized clinical trial study-
ing the recovery of vision following treatment of acute 
optic neuritis with a high-dose IV corticosteroid or with a 
bioequivalent dose of an oral corticosteroid. They found 
that bioequivalent doses of oral corticosteroids may be 
used as an alternative to IV corticosteroids to treat acute 
optic neuritis [5]. Recently, a systematic review by Pietris 
et al. found that treating acute optic neuritis with oral 
methylprednisolone has similar efficacy and adverse effect 
profiles in comparison to intravenous methylprednisolone 
[9]. Taken together, high oral dose of methylprednisolone 
is an effective treatment option, but may in fact, outper-
form the current IV treatment protocol.

Regarding the change in thickness of the GCL over the 6 
months of follow-up, a thinning of this layer in the eyes with 
ON is consistent with the results of previous studies, i.e., 
a ganglion cell loss [10, 11]. The thinning predominantly 
occurred within the first 30 days post ON, in line with the 
results of Kupersmith et al. [12]. Moreover, Costello et al. 
reported that up to 75% of patients with multiple sclerosis 
and acute optic neuritis develop 10–40 mm of RNFL loss 
within 3–6 months [13]. One of the most important find-
ings from OCT in studies of patients with acute optic neu-
ritis is the correlation between RNFL thickness and visual 
function, and longitudinally over time [14]. These findings 
suggest the possibility of screening potential neuroprotec-
tive or repair-promoting strategies in multiple sclerosis by 
their ability to prevent axonal loss measured by OCT RNFL 
thickness in acute optic neuritis [15].

Interestingly, we observed a statistically significant 
correlation between thinning of the GCL and increased 
latency from P100 to J180 (r = -0.60, p = 0.01). This result 
give strength to the serial study of acute optic neuritis 
showing that P100 prolongation of VEP latency predicted 
subsequent retinal axonal loss measured by OCT (Hender-
son et al., 2011). Together these results suggest that demy-
elinated axons are predisposed to degenerate in the setting 
of acute inflammation. However, one limitation of pattern 
VEP as an outcome measure for patients is that the VEP 
may be undetectable early in the course of optic neuritis, 
so demonstrating changes in VEP latency from baseline 
may be challenging. Use of multifocal VEP, which cap-
tures a significantly larger area of the visual field than 
pattern VEP and can provide topographic assessment of 

amplitude and latency, may provide a useful adjunct or 
alternative in the setting of acute optic neuritis [16]

On main considerable benefits for the patient treated by 
high doses of oral corticosteroids is the quick accessibil-
ity to treatment and the increasing comfort. Furthermore, 
the economic burden of the disease is greatly reduced: a 
Canadian study reported the cost of a 4-day IV treatment to 
be approximately US $580 and a 4-day course of 1250 mg 
of oral prednisone costs approximately US $16 [17]. In the 
United States, oral corticosteroids are more cost-effective 
because IV infusions in the United States are estimated to 
cost US $800 per hour [18]. More recently the COPUSEP 
group analyzed the cost-utility of oral methylprednisolone in 
the treatment of multiple sclerosis relapses: they found that 
oral high-dose corticoids is cost-effective [19]. Moreover, 
Pietris et al. (2024) found that oral methylprednisolone is 
more cost-effective than intravenous methylprednisolone [9].

The ONTT showed that high-dose intravenous methyl-
prednisolone followed by oral prednisone accelerated visual 
recovery but did not improve the 6-month or 1-year visual 
outcome compared with placebo, whereas treatment with 
oral prednisone alone did not improve the outcome and was 
associated with an increased rate of recurrences of optic 
neuritis. [2]. Interestingly, in our study, we observed only 
one relapse of ON at 6 months and two relapse of ON at 
the 6-year follow-up (3.4% and 8% respectively). This is 
closed to 13% of patients in the IV methylprednisolone 
arm of the ONTT study at the 6-years of follow-up [20]. 
The functional recovery after high dose of oral corticoids 
can be explained in part by the pharmacokinetics of corti-
coids. Synthetic glucocorticoids are lipophilic drugs with 
the bioavailability of oral dosage forms ranging from 60 to 
100%. When administered orally, with the maximum con-
centration typically seen within 1 to 3 h after administration 
for immediate release formulations and the half-life of the 
drug is similar for all forms of oral and IV administration. 
Although there are some benefits to IV administration, such 
as a slightly lower dose and rapid passage into the blood-
stream, these benefits do not outweigh advantages of oral 
administration [21]. None of the patients in the present study 
experienced serious adverse events leading to discontinua-
tion of the treatment or hospitalization, demonstrating oral 
high-dose corticoids are well tolerated., which is consistent 
with previous studies [8, 22–26]. However, although oral 
high-dose corticoids are well tolerated, they should not be 
administered without a confirmed diagnosis of ON by an 
ophthalmologist or a neurologist who considers the treat-
ment necessary. [8]. Importantly, only 2 of 25 patients (8%) 
in our study had a relapse of ON within the 6 years following 
the initial episode.

Even though this study is the first report of rapid overall 
improvement in all visual function parameters in patients 
with ON treated with oral high-dose steroids with 6 years 
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of follow-up, there are some limitations of this study namely 
its retrospective nature and, above all, the small number of 
patients included, which makes statistics difficult.

Conclusion

This study shows a rapid overall improvement in visual func-
tion parameters after early administration of oral high-dose 
corticosteroids for idiopathic ON or for ON occurring in 
MS, with few side effects. The improvement starts within the 
first 4 days following treatment initiation, and improvement 
predominantly occurs within the first 15 days for all param-
eters of visual function. After 6 years of follow-up, relapse 
of ON in our study did not occur more frequently than in 
the intravenous methylprednisolone arm of the ONTT study.
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