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 Background: The clinical picture of autoimmune optic 

neuropathy, known as neuritis, is strongly influenced by the unique 

structure of the human anterior visual pathway. The central nervous 

system autoimmune is related to multiple sclerosis (MS). Optic 

neuropathy is an injury that frequently results in acute 

inflammatory damage. Objective: This study aimed to determine 

the clinical manifestations of autoimmune optic neuropathy in 

multiple sclerosis and identify diseases with appropriate 

corticosteroid therapy using systematic review methods. Material 

and Method: This study used a systematic review method to 

analyze topic-related kinds of literature on  Scopus, PubMed, and 

Google Scholar databases. The literature screening process was 

carried out based on the PRISMA 2020 guidelines. Result: 

Regarding the post-treatment recurrence rate of optic neuritis, the 

use of intravenous corticosteroids alone and intravenous 

corticosteroid followed by oral administration may clinically 

reduce the incidence of recurrence in the patients compared those 

receiving placebo and oral administration. This suggests that 

intravenous corticosteroid followed by oral corticosteroid 

treatment is effective in helping to reduce the incidence of recurring 

optic neuritis. Conclusion: Intravenous corticosteroid treatment 

followed by oral administration may clinically reduce the incidence 

of post-treatment recurrence of optic neuritis in multiple sclerosis 

(MS) patients. 
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BACKGROUND 

The clinical picture of autoimmune optic neuropathy, also known as neuritis, is strongly influenced 

by the unique structure of the human anterior visual pathway. This central nervous system autoimmune 

disease is related to multiple sclerosis (MS) (Kawachi, 2017). Optic neuropathy is an injury that often 

causes acute inflammatory damage with the typical diagnoses of vision loss, colour vision impairment, 

decreased brightness perception, afferent pupillary deficiency, nerve fibre layer disruption, optic nerve 

pallor, or optic nerve swelling (Ghadiali & Odel, 2019). Optic neuritis has a strong connection with MS, 

which is an autoimmune disease that attacks certain individuals. Optic neuropathy associated with MS 

can manifest in two forms: opticospinal multiple sclerosis (OS-MS), which is accompanied by cerebral 

lesions, and neuromyelitis optica (NMO), which is not accompanied by cerebral lesions. These two 

forms are still not specific entities. Some associated eye symptoms include pain, especially pain 

exacerbated by eye movement, diplopia, and positive visual phenomena (Pineles & Balcer, 2019). 

According to Bennett's (2019) study results, optic nerve inflammation may result from various causes, 

such as autoimmunity. 

Optic neuritis is a type of inflammatory optic neuropathy that is often associated with autoimmune 

neurological diseases, such as MS, myelin-oligodendrocyte glycoprotein antibody-related diseases, and 

optic neuromyelitis spectrum disorders (Bennett, et al., 2023). When suspicion of clinically isolated 

syndrome (CIS) or MS arises, a brain and spinal cord scan should be performed. In addition to providing 

information regarding the distribution of the lesion in the space, an MRI of the spinal cord is also 

functional for differential diagnosis when there is uncertainty regarding the nature of the brain lesion. 

Spinal cord MRI can reveal disease activity without symptoms and predict disease evolution 

(Tomassini, et al., 2020). The exact cause of MS is not yet known. Still, several journals show evidence 

that part of the immunopathogenesis of MS is derived from demyelinating antibody responses resulting 

in inflammation of the central nervous (CNS) with varying clinical presentations leading to the 

contribution of autoimmune manifestations. MS remains elusive and is thought to involve genetic and 

environmental factors with no definitive treatment. The prevalence of this disease has a peak between 

the ages of 20-40 years, but it has been proven also to affect children and elderly people over the age of 

60 years. MS affects women about twice as often as men (Bennett, 2019). According to the Optic 

Neuritis Treatment Trial (ONTT), initial therapy for patients with demyelination high-dose 

corticosteroids intravenously or orally, which is standard practice for patients with optic neuropathy to 

reduce the severity of attacks and prevent permanent damage (Morrow, et al., 2018). Corticosteroids 

are a drug that is often used and is relatively cheap to reduce inflammation (Bennett, et al., 2023). 

This study aimed to provide a deeper understanding and overall facts regarding appropriate 

corticosteroid therapy by differentiating the route of administration for MS patients. The findings will 

be summarized in detail to cover a comprehensive level of knowledge and understanding. Further case 

studies of the impact of corticosteroid treatment therapy on patients will be presented by providing 

relevant facts. 

  

 

OBJECTIVE 

 

This systematic review aimed to determine the clinical manifestations of autoimmune optic 

neuropathy in multiple sclerosis and identify diseases with appropriate corticosteroid therapy. 

 

 

MATERIAL AND METHOD 

 

This study used a systematic review method to analyze topic-related literature in the Scopus, PubMed, 

and Google Scholar databases. This systematic review registration number in PROSPERO is 

CRD42023491771. Retrieving literature to determine data quality used the main version of the 2020 

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). Before entering the 

screening stage, researchers eliminated studies that were not relevant because the title did not match the 

topic. Duplicate studies were from the same journal, only manually taken from one database. Manual 

searches were carried out to reduce the bias of inappropriate keywords, making it easier to continue 
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screening the articles further. Data screening was done on the condition that it met the inclusion criteria, 

and the data were excluded if it did not match the research topic. 

The PICO (Population, Intervention, Comparison, Outcomes) approach was used in this study. The 

population was patients suffering from multiple sclerosis (MS) with optic neuropathy. The intervention 

was intravenous and oral corticosteroids, while the comparison was not applied. The outcome included 
the clinical features (VEP or Visual Evoked Potential and VA or Visual Acuity)   

The included research articles must be accessible in full-text literature that explains the manifestations 

of autoimmune optic neuropathy in multiple sclerosis (MS) and research that uses case-control or cross-

sectional study methods. The articles that could not be included were those involving patients who had 

MS without symptoms of optic neuropathy, studies that used systematic review methods, and those that 

did not discuss MS. 

 

 

RESULT 

 

The PRISMA guidelines were used for the procedure and evaluation of the systematic review, as 

shown in Figure 1. On December 11, 2023, literature was carried out on the Scopus, PubMed, and 

Google Scholar databases. The following is the PRISMA flowchart made in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA systematic review diagram 2020 category.  

“new systematic reviews which included searches of databases and registers only”  

(Page, et al., 2021). 
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All of the included articles underwent quality assessment using critical appraisal tools, as shown in 

Tables 1, 2, 3, and 4. 

 

Table 1. Data extraction results from reviewed journals. 

No. Reference 
Amount 

of 

samples 

Intervention Results 
Information 

Orally Intravenous Variable Before After 

1. Smith, et 

al. (1986)  

Eight 

patients 
- 1000 mg 

Methylprednisol

one 1x1 for 

three days. 

P100 

latency of 

visual-

evoked 

potential 

& visual 

acuity for 

one 

month. 

132 ± 

3.3 

MS & 

6/18 

127 ± 5.8 

MS & 6/6 
Shortening 

mean 

P100 

latency of 

visual-

evoked 

potential 

and 

repaired 

visual 

acuity. 

The 

shortening 

latency 

value 

shows the 

process of 

remyelinat

ion from 

neurons. 

2. Kapoor et 

al., (1998) 

25 

patients 
- 1000 mg 

Methylprednisol

one 1x1 for 

three days. 

P100 

latency of 

visual-

evoked 

potential 

& visual 

acuity for 

six 

months. 

130.5 ± 

19.0 

MS & 

0.63 

122.7 ± 

15.0 MS 

& 

0.68 

Shortening 

mean 

P100 

latency of 

visual-

evoked 

potential 

and 

repaired 

visual 

acuity. 

The 

shortening 

latency 

value 

shows the 

process of 

remyelinat

ion from 

neurons. 

3. Morrow, et 

al., (2018) 

23 

patients 
Prednisone  

1250 mg 
1000 mg 

Methylprednisol

one 1x1 for 

three days. 

P100 

latency of 

visual-

evoked 

potential 

& visual 

acuity for 

six 

months. 

181.9 

± 53.6 

MS & 

20/100 

119.0 ± 

16.5 MS 

& 20/160 

The 

decline 

means 

P100 

latency of 

visual-

evoked 

potential 

& a 

decrease 

in visual 

acuity. 

4. Menon, et 

al., (2007) 

11 

patients 
- 200 mg 

Dexamet hasone 

1x 1 for 3 days. 

LOGMAR 

visual 

acuity. 

1.10 ± 

0.52 
0.28 ± 

0.33 

After three 

months, 

the visual 

acuity was 

repaired. 
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5. Naumovsk

a, et al., 

(2018) 

 28 

Patients 
Methylpredniso

lone 500 mg 

500 mg 

Methylprednisol

one. 

LOGMAR 

visual 

acuity. 

Orally: 

0.30 

IV: 

0.35 

Orally: 

0.05 

IV: 0.05 

There is 

fast repair 

of visual 

acuity. 

6. de Lott, et 

al., (2020) 

 

335 

patients 
- 500 mg 

Methylprednisol

one. 

LOGMAR 

Visual 

Acuity 

0.305 0.084 It happens 

to repair 

visual 

acuity 

faster. 

7. Beck, et 

al., (1992) 

15 6 

patients 

orally, 

151 

patients 

intraven

ous 

Prednisone ne 1 

mg/kg ww/day 

for 14 days 

1000 mg 

Methylprednisol

one intravenous 

1x1 for three 

days followed 

with 

prednisolone 

orally 1 mg/kg 

ww/day for 1 1 

day. 

Percentage 

of visual 

acuity 

after six 

months. 

58.7% Intraveno

us: 60.9% 

 

PO: 54.5% 

There is 

enhanced 

sensitivity 

contrast, 

color 

vision, 

visual 

acuity, and 

visual 

fields, 

which are 

faster in 

the 

intravenou

s group. 

8. Goodwin, 

(1996) 

438 

patients 
Prednisone ne 1 

mg/kg ww/day 

for 14 days. 

1000 mg 

Methylprednisol

one intravenous 

1x1 for three 

days followed 

by prednisolone 

orally 1 mg/kg 

ww/day for 11 

days. 

Percentage 

of patients 

who Still 

have visual 

function 

six months 

post-

maintenan

ce. 

5.3% IV: 6.0% 

Orally: 

7.1% 

Enhancem

ent of 

visual 

functionali

ty: One 

week first, 

IV is faster 

than 

orally. 

9. Al-Eajailat 

& Al-

MadaniSen

ior, (2014) 

50 

patients 

placebo, 

50 IV 

patients, 

50 

patients 

P.O 

Prednisone ne 1 

mg/kg ww/day 

for 14 days. 

1000 mg 

Methylprednisol

one intravenous 

1x1 for three 

days followed 

by prednisolone 

orally 1 mg/kg 

ww/day for 11 

days. 

The 

amount 

patients 

who 

experienc

e 

enhanced 

visual 

acuity is a 

minimum 

of 50% 

after 

four 

weeks  

IV:84

% 

 

Orally: 

86% 

IV: 94% 

 

Orally: 

94% 

Shortening 

means P100 

latency of 

visual-

evoked 

potential and 

improve-

ments in 

visual 

acquisition. 

10

. 

Halilovic, 

et al., 

(2014) 

Ten 

patients 
- 1000 mg 

Prednisolone 

intravenous 1x3 

days followed 

by prednisolone 

1 mg/kg/d for 

eight days. 

Visual 

acuity 
0.2 ± 

0.1 
0.8 ± 0.2 The visual 

acquisition 

increased 

at one-

month 

post-

treatment. 

11

. 

Dahanayak

e, et al., 

(2021) 

29 

patients 
- 1000 mg 

Methylprednisol

one intravenous 

1x3 days 

followed with 

prednisone ne 1 

mg/kg ww/day 

for 11 days. 

Decline 

P100 

latency of 

visual-

evoked 

potential 

131.85 

± 

10.85 

MS 

110.7 ± 

12.5 MS 

Decline 

P100 

latency 

from 

visual-

evoked 

potential 

to average 

value one 

month 

after 

treatment. 
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12

. 

Sellebjerg, 

et al., 

(1999) 

60 

patients 
500 mg oral 

Methylpredniso

lone 1x1 for 

five days. Later 

dose tapering 

for ten days. 

- Percentage 

of patients 

who reach 

visual 

acuity 

normal 

after 8 

Sunday 

Placebo

: 43% 
Orally: 50% There isn't 

any 

significant 

difference 

in visual 

acuity 

between 

the oral 

and 

placebo 

groups. 
 

 

Table 2. The effect of corticosteroid administration on VEP. 
No. 

Reference 
Intervention 

Variable 
Results 

 
Information 

Orally Intravenous  
1. Smith, et al. 

(1986) 

 

- 
1000 mg 

Methylprednisolone 1x3 

in 3 days. 

P100 

latency of 

visual-evoked 

potential & 

visual acuity 

for one 

month. 

Before: 

132 

±3.3 

MS & 

6/18. 

 

After: 

127 ± 5.8 

MS & 6/6. 

Shortening mean P100 

latency of visual-

evoked potential and 

repaired visual equity. 

The shortening latency 

value shows that 

remyelination from 

neurons has occurred. 

2. Kapoor et al., 

(1998) 

- 1000 mg 

Methylprednisolone 3x1 

day. 

The observed 

variables are     

P100 latency 

of visual-

evoked 

potential & 

visual acuity 

for one 

month. 

 

Before: 

130.5 ± 

19.0 MS 

& 0.63 

 

After: 

122.7 ± 

15.0 MS 

& 0.68 

Shortening means P100 

latency of visual-

evoked potential and 

repaired visual acuity. 

The shortening latency 

value shows that 

remyelination process 

from the nerve cell has 

occurred. 

3. Dahanayake, 

et al., (2021) 

- 1000 mg intravenous 

Methylprednisolone  1x1 

for three days followed 

with prednisone ne 1 

mg/kg ww/day for 11 

days. 

Declined 

P100 

latency of 

visual-evoked 

potential 

Before: 

131.85 ± 

10.85 

MS 

After: 

110.7 ± 

12.5 MS 

Declined P100 latency 

of visual-evoked 

potential to normal 

value one month after 

treatment, indicating 

remyelination. 

4. Morrow, et 

al., (2018) 

1250 mg 

Prednisone  
- P100 

latency of 

visual-evoked 

potential & 

visual acuity 

for six 

months. 

Before : 

181.9 ± 

53.6 MS 

&  

20/100 

 

After : 

9.0 

±16.5 

MS & 

20/160 

The declined means 

P100 latency of visual-

evoked potential, which 

indicates the 

remyelination process. 
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Table 3. The effect of corticosteroid administration on visual acuity. 
No. 

Reference 
Intervention 

Variable Results Information 
Orally Intravenous 

1. Beck, et al., 

(1992) 

1 mg/kg oral 

Prednisolone 

ww/day for 11 

days. 

- Percentage of 

patients who have 

visual acuity after 

six months. 

Intravenous= 

60.9 % 

Orally=54.5% 

There is enhanced 

sensitivity contrast, 

color vision, visual 

acuity, and visual 

fields, which are 

faster than the oral 

group. 

2. Goodwin, 

(1996) 

1 mg/kg 

Prednisone  

ww/day for 14 

days. 

- Percentage of 

patients who still 

own visual 

functions, the bad 

ones six months 

post-care. 

Intravenous 

6% per oral 

7.1%. 

There isn't any 

significant difference 

between IV and 

placebo at six 

months; however, 

enhanced visual 

function in 1 first 

week is faster than 

oral. 

3. Al-Eajailat & 

Al-

MadaniSenior, 

(2014) 

1 mg/kg/day 

oral 

prednisolone 

for 14 days 

- The amount of 

patients who 

experience 

enhanced visual 

acuity minimum 

50% after four 

weeks compared 

to placebo. 

Intravenous= 

47 person 

 

Orally= 47  

person 

There were no 

differences between 

the treatment group 

and the control 

group. 

4. Halilovic, et al., 

(2014) 

- - Visual acuity Before: 

0.2 ± 0.1 

After: 

0.8 ± 0.2. 

The visual 

acquisition increased 

one month post-

treatment 

5. Sellebjerg, et 

al., (1999) 

- - The percentage of 

patients who reach 

visual acuity is 

expected after 8 

weeks. 

Oral: 50% 

P placebo 

43%. 

There isn't any 

significant difference 

in visual acuity 

between oral and 

placebo groups. 

 

Table 4. The effect of corticosteroid on LOGMAR visual acuity 

No. 
References 

Intervention 
Variables 

Results 
 

Information 
Orally Intravenous  

1. Menon, et al., 

(2007) 

200 mg Dexamet 

hasone 1x3 days. 

-  LOGMAR 

visual 

acuity 

Before: 

1.10 ± 

0.52 

 

After: 

0.28 ± 

0.33 

It happens to repair visual 

acuity three months after 

treatment. 

2. Naumovska, et 

al., (2018) 

500 mg 

Methylpre 

prednisolone  
 

- LOGMAR 

visual 

acuity 

Before: 

Oral: 

0.30 

IV: 0.35 

 

After: 

Orally: 

0.05 

IV: 0.05 

There is visual acuity 

improvement, faster 

compared to placebo. 

3. de Lott, et al., 

(2020) 

 

- 500 mg 

Methylpr 

prednisolone  

LOGMAR 

visual 

acuity 

Before : 

1.10 ± 

0.52 

 

After : 

0.28 ± 

0.33 

After three months of repair, 

visual acuity indicating 

remyelination has occurred. 
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DISCUSSION 

Multiple sclerosis is an autoimmune disease with a prevalence of 35.9 individuals per 100,000 

population. Based on existing data, this number has continued to increase every year since 2013 

(Walton, et al., 2020). Multiple sclerosis is a disease that can significantly reduce the patients’ quality 

of life. One of the clinical signs of multiple sclerosis is a decrease in the quality of vision, so many 

studies are looking for the most appropriate way to improve the quality of vision among the multiple 

sclerosis patients. One treatment widely studied to overcome this problem is corticosteroid therapy 

(Ozdogar, et al., 2022).                                           

Research conducted by Smith, et al., (1986), Kapoor, et al., (1998), and Morrow, et al., (2018) 

observed the effects of methylprednisolone corticosteroid treatment at a dose of 1000 mg given to 

patients once a day for three days through an intravenous route based on improved visual evoked 

potential (VEP) latency. These three studies found improvements in mean VEP latency after one month 

and six months of treatment, but these changes were insignificant. There is a possibility that the 

improvement in mean VEP may not be due to intravenous corticosteroid treatment because the group 

that did not receive treatment also experienced an improvement in mean VEP (Smith, et al., 1986).  

Recent research by Menon, et al., (2007); Naumovska, et al., (2018); de Lott, et al., (2020) showed 

that 500 mg intravenous methylprednisolone or 200 mg dexamethasone improve visual acuity in 

symptoms of optic neuritis experienced by multiple sclerosis patients. These three studies, using 

methylprednisolone and dexamethasone, found a faster visual acuity increase compared to the placebo 

group. Still, the two groups had no significant difference in the final visual acuity value. Studies by 

Beck, et al., (1992), Cleary, et al., (1993), Goodwin, (1996), Menon, et al., (2007), Al-Eajailat & Al-

MadaniSenior, (2014), Halilovic, et al., (2014), and Dahanayake, et al., (2021) observed the effect of 

treatment using 1000 mg intravenous methylprednisolone once a day for three days followed by 1 mg/kg 

oral prednisone once a day for 14 days on visual acuity in multiple sclerosis patients who experienced 

optic neuritis. These eight studies showed uniform results. The patients who received intravenous 

corticosteroid treatment followed by oral therapy experienced a faster increase in visual acuity 

compared to the group that received placebo treatment. However, no significant differences were found 

between the two groups in evaluating the final visual acuity scores six months or one year after 

treatment.        

Then, the researchers Beck, et al., (1992), Cleary, et al., (1993), Goodwin, (1996), Gal, et al., (2012), 

and Al-Eajailat & Al-MadaniSenior, (2014) examined the effects of 1 mg/kg  oral prednisolone 

treatment once a day for 14 days on visual acuity, visual function, visual fields, contrast sensitivity, and 

VEP latency. These three studies showed uniform results in that all parameters improved after treatment, 

but this did not increase significantly compared to patients who received treatment with a placebo. In 

addition, these three studies showed that patients who received oral corticosteroid treatment experienced 

a higher rate of optic neuritis recurrence than patients who received placebo treatment.                                  

Researchers observed the effects resulting from 500 mg oral methylprednisolone treatment once a day 

for five days continued with tapering doses for ten days (Sellebjerg, et al., 1999; Naumovska, et al., 

2018). Both studies showed uniform results, in which there were improvement in visual acuity, colour 

vision, and contrast sensitivity, between the group that received oral corticosteroid treatment and the 

group that only received placebo treatment. Still, there were no significant differences between the two 

groups. A Study using 1250 mg prednisone showed improved VEP six months after treatment (Morrow, 

et al., 2018).      

In general, treatment of optic neuritis in multiple sclerosis patients using intravenous corticosteroids 

alone, intravenous followed by oral, or oral alone shows an increase in VEP. However, the differences 

experienced are not significant, and there is an increase in visual acuity. The increase in the average of 

both parameters is due to corticosteroid treatment, which reduces inflammation and edema that forms 

on the optic disc. Reducing inflammation and edema that forms on the optic disc can reduce 

demyelination and improve conduction in the demyelinated nerve area, which can help speed up the 

course of stimulus conduction (de Lott, et al., 2022). The non-significant difference in VEP latency but 

significant in visual acuity is probably because the VEP latency test is a test that has higher sensitivity 

and specificity than visual acuity so that a more important clinical change is needed to show a more 

statistically significant change in VEP latency values (Ismaiel, et al., 2020).                
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This suggests that in terms of improving visual function, corticosteroid treatment is effective in 

accelerating changes but does not improve the outcome of improving visual function (de Lott, et al., 

2022). Regarding post-treatment optic neuritis recurrence rates, studies using intravenous 

corticosteroids alone and intravenous followed oral corticosteroid groups showed reduced incidence of 

recurrence in patients compared to the placebo and oral groups. The group using oral corticosteroids 

alone did not show a reduced incidence of optic neuritis recurrence in patients compared to the placebo 

group (Al-Eajailat & Al-MadaniSenior, 2014).  

In ONTT, findings were shown in optic neuritis patients with oral and intravenous prednisolone. Based 

on the description above, it can be observed that optic neuritis treatment using corticosteroids with 

various routes can be considered based on multiple considerations. The first one is whether the patient 

needs immediate improvement in visual function. Patients needing to improve visual function quickly 

can consider treatment using corticosteroids (Gal, et al., 2012). The second one that can be considered 

is that in reducing the recurrence rate of optic neuritis, intravenous corticosteroid only or followed by 

the oral administration has advantages over oral treatment alone (Al-Eajailat & Al-MadaniSenior, 

2014). This raises further considerations, that the higher toxicity of intravenous corticosteroid treatment 

and its adverse effects may occur as a result of the treatment. Some of the adverse effects reported to 

be experienced by multiple sclerosis patients with optic neuritis and receiving corticosteroid treatment 

include transient depression, acute pancreatitis, sleep disturbances, mood swings, stomach discomfort, 

facial flushing and weight gain (Gal, et al., 2012). 

 

Strength and limitations 

The strength of this review is that it has conducted a comprehensive analysis of relevant articles to 

demonstrate that administering intravenous corticosteroids followed by oral clinical therapy can 

effectively decrease the occurrence of recurrent optic neuritis after treatment. Additionally, it has been 

observed that visual acquisition improves one month after therapy. However, the limitation of this study 

is that it should have gathered more recent studies regarding the case. 

 

 

CONCLUSION 

Clinically, intravenous corticosteroid treatment, followed by oral administration, can accelerate visual 

function improvement in visual acuity and visual evoked potential (VEP) latency. Intravenous 

corticosteroid only and intravenous corticosteroid followed by oral treatment can also reduce the 

incidence of post-treatment optic neuritis recurrence.   
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