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Abstract
Background and purpose The objective of this investigation was to assess the therapeutic efficacy of distinct 
glucocorticoid therapy dosages in the management of acute nonarteritic anterior ischemic optic neuropathy 
(NAION).

Materials and methods This retrospective, unmasked, and non-randomized study included a total of 85 patients. 
The patients were categorized into four groups: Group 1 (control) consisted of 15 patients who did not receive 
glucocorticoids, Group 2 included 16 patients administered with oral prednisone at a dosage of 1 mg/kg/d for 14 
days, Group 3 comprised 30 patients who received 250 units of methylprednisolone once daily for 3 days, followed 
by oral prednisone at a dosage of 1 mg/kg/d for 11 days, and Group 4 encompassed 24 patients who received 500 
units of methylprednisolone once daily for 3 days, followed by oral prednisone at a dosage of 1 mg/kg/d for 11 days. 
The best-corrected visual acuity (BCVA) was assessed at baseline and the final follow-up (> 7 days post-treatment). 
The changes in visual acuity between baseline and the 7–14 day follow-up, as well as between baseline and the 
concluding appraisal, were employed as metrics for assessing the extent of visual enhancement.

Results No significant differences were noted in the final visual outcomes or in the changes between final visual 
acuity and baseline across the four groups. In Group 1 (control), the best-corrected visual acuity (BCVA) remained 
unchanged during final follow-ups compared to baseline. Conversely, the intervention groups exhibited statistically 
significant enhancements in BCVA during final follow-up (p = 0.012, p = 0.03, and p = 0.009 for Group 2, Group 3, and 
Group 4, respectively) when compared to baseline. During the 7–14 day follow-up, there was a significant difference 
in the changes between baseline BCVA and follow-up BCVA across the groups (p = 0.035). Go a step further by 

Visual outcome of various dose 
of glucocorticoids treatment in nonarteritic 
anterior ischemic optic neuropathy– 
a retrospective analysis
Fang-Fang Zhao1†, Yun Chen1,2,3†, Tai-Ping Li1, Yun Wang1, Hong-Jie Lin1, Jian-Feng Yang1, Lan Chen1, Shao-Ying Tan4, 
Jia-Jian Liang1 and Ling-Ping Cen1,2*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12886-024-03354-4&domain=pdf&date_stamp=2024-3-4


Page 2 of 7Zhao et al. BMC Ophthalmology          (2024) 24:100 

Introduction
Anterior optic neuropathy arises from diminished blood 
supply to the optic nerve head and is categorized into 
arteritic anterior ischemic optic neuropathy (A-AION) 
and non-arteritic anterior ischemic optic neuropathy 
(NAION). NAION stands as the predominant cause of 
optic nerve swelling and optic neuropathy in adults aged 
over 50 years [1], with an incidence rate of 2.5–11.8 per 
100,000 cases among men over 50 [2]. NAION manifests 
as an abrupt, painless decline in unilateral vision, primar-
ily affecting the upper and lower visual field halves, com-
monly upon awakening [3–5]. Conventional approaches 
to risk mitigation encompass the management of factors 
such as diabetes, hypertension, hyperlipidemia, and sleep 
apnea.

While the precise pathogenesis of NAION remains elu-
sive, the predominant hypothesis implicates hypoperfu-
sion and ischemia of the short posterior ciliary arteries 
that supply the optic nerve. This process results in optic 
nerve edema, subsequently triggering ischemia, which 
leads to swelling of the optic nerve segment traversing a 
small aperture within the scleral canal [6]. Consequently, 
this optic nerve edema induces a compartment syndrome 
involving neighboring axons compressed within the con-
fined space of the scleral canal opening. The outcome is 
apoptosis and degeneration of ganglion cells, the axons of 
which form the optic nerve [7]. A proposed mechanism 
suggests that glucocorticoids could mitigate capillary 
permeability, expedite the resolution of disc edema, alle-
viate capillary compression around the optic nerve head, 
and thereby enhance blood flow to ischemic axons [8, 9]. 
Differences exist in doses and effects of various gluco-
corticoids administered in prior studies. In this study, we 
explore the influence of diverse glucocorticoid therapy 
dosages on NAION, with a specific emphasis on visual 
outcomes.

Materials and methods
Study cohort
This retrospective, unmasked, and non-randomized 
study was conducted at the Joint Shantou International 

Eye Center of Shantou University and The Chinese Uni-
versity of Hong Kong between 2012 and 2021.

The primary assessment parameter was best-corrected 
visual acuity (BCVA), and the changes in visual acuity 
between baseline and the 7–14 day follow-up, as well as 
between baseline and the final assessment, were mea-
sured. The objective of the trial was to evaluate whether 
glucocorticoid therapy improves visual outcomes and to 
determine the most effective dosage for the final follow-
up after a minimum treatment duration of 7 days.

The diagnostic and inclusion criteria for patients with 
NAION are as follows: (1) sudden loss of vision associ-
ated with relative afferent pupillary defect within 2 weeks 
of onset, (2) sector or diffuse optic disc edema, (3) field 
defects corresponding to disc change, and (4) negative 
erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CPR) to exclude A-AION. Brain or orbital Mag-
netic Resonance Imaging (MRI) and infection-related 
laboratory tests were performed in case of other sus-
pected optic neuropathy diseases. Moreover, having a 
disc-at-risk in the fellow eye with a cup-to-disc ratio of 
0.2 or less was considered a secondary diagnostic index 
[7]. Exclusion criteria for the study were: (1) previously 
documented retinal conditions that could influence VA, 
such as severe non-proliferative or proliferative diabetic 
retinopathy. Patients with mild non-proliferative diabetic 
retinopathy without macular edema were included; (2) 
glaucoma, or any other ocular diseases that could influ-
ence VA; (3) discontinuation of treatment due to gluco-
corticoid complications.

For analysis, patients were retrospectively allocated 
to four groups: group 1 (control) comprised 15 patients 
without glucocorticoid treatment, group 2 included 16 
patients administered oral prednisone at 1  mg/kg/d for 
14 days, group 3 involved 30 patients receiving 250 units 
of methylprednisolone once daily for 3 days, followed 
by oral prednisone at 1 mg/kg/d for 11 days, and group 
4 encompassed 24 patients who received 500 units of 
methylprednisolone once daily for 3 days, followed by 
oral prednisone at 1  mg/kg/d for 11 days. Chest radio-
graphs and electrocardiograms were conducted for the 
intervention groups. A team of proficient physicians 

Bonferroni correction for multiple comparisons, group 4 showed a greater change in vision compared with group1 
(p = 0.045).

Conclusion Our study on acute nonarteritic anterior ischemic optic neuropathy (NAION) showed no significant 
final visual outcome differences. Nevertheless, Groups 2, 3, and 4 demonstrated improved best-corrected visual 
acuity (BCVA) during the final follow-up. Notably, a 500-unit dose of methylprednisolone resulted in short-term BCVA 
enhancement. This suggests potential consideration of 500 units of methylprednisolone for short-term NAION vision 
improvement, despite its limited long-term impact.

Keywords Acute nonarteritic anterior ischemic optic neuropathy (NAION), Glucocorticoid therapy, Best-corrected 
visual acuity (BCVA), Dosage comparison
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managed potential glucocorticoid-related side effects 
throughout the entire process.

Study protocol
All participants underwent a comprehensive ophthalmic 
assessment, encompassing Snellen best-corrected visual 
acuity (BCVA) measurement, slit-lamp examination, 
intraocular pressure (IOP) measurement, Humphrey 
automated static perimetry for visual field assessment 
(VF), and dilated fundus examination. Visual parameters, 
converted to logarithm of the minimum angle of resolu-
tion (logMAR) units for statistical analysis, were docu-
mented at baseline and the final follow-up. For patients 
experiencing successive bilateral onset, record the eye 
affected initially.

Statistical methods
Statistical analysis was carried out using SPSS software 
version 25.0 (IBM Co., Chicago IL). Quantitative data 
were expressed as mean ± standard deviation or median 
and range, as appropriate. Appropriate parametric and 
nonparametric tests, including the chi-square test, anal-
ysis of variance (ANOVA), the paired Student’s t-test, 
Mann-Whitney U Test and Kruskal-Wallis test, were 
applied reasonably. Bonferroni-corrected pairwise com-
parisons were used to adjust for multiple comparisons. P 
values less than 0.05 were taken as statistically significant.

Results
Patients’ demographics
The main demographic and clinical data of the study are 
depicted in Table 1. Four groups were statistically similar 
regarding age, gender, time of onset, short-term follow-
up time, and the final follow-up time point. The mean 
ages of the patients were 56.5, 58.8, 57.9, and 53.0 years, 
respectively (p = 0.203, Table  1), and female preponder-
ance was observed in all four groups. The median time 
from onset was 10.0 days (range, 7.0–14.0 days), 12.5 
days (range, 7.0–14.0 days), 10.0 days (range, 7.0–10.0 

days), and 10.0 days (range, 9.3–14.0 days) in group 1, 
group 2, group 3, and group 4, respectively (p = 0.335; 
Table  1). The corresponding values at 7–14  day follow-
up time point were 14.0 days (range, 7.0–14.0 days), 8 
days (range, 7.0-11.8 days), 8.0 days (range, 7.0–9.0 days), 
and 9.0 days (range, 7.0–11.0 days) (p = 0.102; Table  1); 
and corresponding final follow-up point were 41.0 days 
(range, 14.0-208.0 days), 25.5 days (range, 14.8–623.0 
days), 8.0 days (range, 13.0-149.5 days), and 60.0 days 
(range, 22.8–318.0 days), respectively (p = 0.252; Table 1).

The median baseline BCVA was 0.52 logMAR (range, 
0.15–1.70 logMAR), 0.76 logMAR (range, 0.43–1.17 
logMAR), 0.70 logMAR (range, 0.22-1.00 logMAR) and 
0.82 logMAR (range, 0.54–1.40 logMAR), respectively 
(p = 0.495; Table  2). At final follow-up time, the corre-
sponding values were 0.52 logMAR (range, 0.97-1.00 
logMAR), 0.46 logMAR (range, 0.19–0.90 logMAR), 
0.52 logMAR (range, 0.14–0.73 logMAR) and 0.40 log-
MAR (range, 0.17–0.96 logMAR), respectively (p = 0.974; 
Table 2). There was no difference in final visual outcome 
(Table 2; Fig. 1) between the four groups. In group 1 (con-
trol) BCVA remained the same at final follow-up time 
with the baseline. On the contrary, intervention groups 
showed a statistical visual improvement from baseline 
to the final follow-up (p = 0.012, p = 0.03, and p = 0.009 
for group 2, group 3 and group 4, respectively) (Table 2; 
Fig. 1). It did not show a greater change in vision between 
groups at final follow-up time (Table 2), but at 7–14 day 
follow-up (p = 0.035, Table 2). Go a step further by Bon-
ferroni correction for multiple comparisons, group 4 
showed a greater change in vision compared with group 
1 (p = 0.045, Fig. 2). No serious adverse effects of steroid 
therapy were documented in this study.

Discussion
Our retrospective study investigated the therapeutic 
efficacy of distinct glucocorticoid therapy dosages in 
NAION. While no significant differences were observed 
in the final visual outcomes across the studied groups, 

Table 1 Clinical and demographic profile of patents, including time from onset, 7–14 day follow-up and final follow-up for each of the 
groups

Total Groups P value
Group1 Group2 Group3 Group4

Age (yrs), mean ± SD 56.4 ± 9.7 56.5 ± 11.7 58.8 ± 8.2 57.9 ± 8.5 53.0 ± 10.2 0.203#
Gender (male:female) 29/53 4/11 5/9 12/18 8/15 0.836$
Time from onset, median (range day) 10

(7.0–14.0)
10
(7.0–14.0)

12.5
(7.0–14.0)

10
(7.0–10.0)

10
(9.3–14.0)

0.335*

Short-term follow-up (day) 9
(7.0–11.0)

14
(7.0–14.0)

8
(7.0–11.8)

8
(7.0–9.0)

9
(7.0–11.0)

0.102*

Final follow-up (day) 43
(14.5-214.5)

41
(14.0-208.0)

25.5
(14.8–623.0)

27
(13.0-149.5)

60
(22.8–318.0)

0.252*

#Based on Chi-Square test

$Based on ANOVA

*Based on Kruskal-Walls test
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the intervention groups (Groups 2, 3, and 4) demon-
strated statistically significant enhancements in BCVA 
during the final follow-up compared to baseline.

Based on previous research, if the course of the disease 
is within 2 weeks, glucocorticoid treatment can signifi-
cantly improve vision and visual field, and the absorp-
tion of disc edema can also be significantly accelerated 
[10–15]. Hayreh [11] demonstrated a better vision out-
come after administration of oral steroids compared to 
the untreated group at 6 months, but the results were 
opposite to the later studies where various doses of glu-
cocorticoids, including oral prednisone, 500 units of 
methylprednisolone, and 1000 units of methylpred-
nisolone, were used to treat NAION patients [16–21] 
(Table  3). In our study, we administered treatment to 
NAION patients within two weeks of symptom onset, 

employing varying glucocorticoid dosages. Although 
the intervention groups exhibited statistically significant 
improvements in BCVA from baseline to final follow-up 
evaluations, we observed no notable differences in short-
term or final visual outcomes across the four groups. Our 
results are consistent with previous investigations [16–
21], diverging from the findings of Hayreh’s study [11].

Notably, during the 7–14 days follow-up period, 
patients receiving 500 units of methylprednisolone 
exhibited a significantly greater improvement in BCVA, 
suggesting a short-term benefit for vision enhancement 
in our retrospective study. Saxena [16] disclosed that a 
significant greater change in BCVA was noted in the oral 
prednisone group compared with the nonsteroid group. 
In our study, patients who received 500  mg of methyl-
prednisolone, but not oral prednisone, exhibited a more 

Table 2 Best-corrected visual acuity (BCVA) during the course of the study for each of the groups
Time Total Groups P value

Group1 Group2 Group3 Group4
BCVA Baseline Value 0.70

(0.28–1.22)
0.52
(0.15–1.70)

0.76
(0.43–1.17)

0.7
(0.22–1.00)

0.82
(0.54–1.40)

0.495*

7–14 day follow-up (day) Value 0.40
(0.22–0.82)

0.52
(0.97–1.40)

0.61
(0.24–0.96)

0.40
(0.19–0.82)

0.35
(0.30–1.07)

0.936*

Change 0.125
(0.000–0.398)

0.000
(0.000–0.125)

0.102
(0.000–0.242)

0.088
(0.000–0.253)

0.213
(0.104–0.511)

0.035*

P-within 0.635 0.008 0.009 < 0.001
Final follow-up (day) Value 0.46

(0.15–0.82)
0.52
(0.97–1.00)

0.46
(0.19–0.90)

0.52
(0.14–0.73)

0.4
(0.17–0.96)

0.974*

Change 0.125
(0.000–0.398)

0.058
(−0.058 to 0.301)

0.161
(0.836–0.281)

0.088
(−0.097 to 0.398)

0.349
(0.000–0.595)

0.277*

P-within 0.31# 0.012† 0.03# 0.009#

*Based on Kruskal-Wallis test

†Based on paired student’s t-test

#Based on Mann-Whitney U Test

Fig. 1 Boxplot illustrating BCVA at baseline and during the final follow-up. The diagram presents the median, along with the first and third quartile values
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favorable change than the control patients. Discrepancies 
between the two studies could be attributed to variations 
in prednisone dosage and treatment duration. Saxena 
administered prednisone at 80 mg for 2 weeks, followed 
by a tapering regimen to 70 mg for 5 days, 60 mg for 5 
days, and subsequent reductions of 5  mg every 5 days 
until cessation. In contrast, our study employed oral 
prednisone at a dosage of 1 mg/kg/d for 14 days. Despite 
the differences between the two investigations, the 
results suggest a potential advantageous effect of steroid 
utilization.

Efforts to delve deeper into the pathogenesis of NAION 
warrant further attention. While a hypothesized cycle of 
disc edema induced by compartment syndrome within 
a confined space has been proposed [22], the extent to 
which angiogenesis or cytotoxicity may also contribute to 
optic disc edema remains unexplored. Furthermore, early 
stages of white matter (optic nerve) infarction are char-
acterized by substantial cellular inflammation, involving 

the participation of polymorphonuclear leukocytes and 
macrophages in debris clearance and tissue restructur-
ing. Analogous to ischemic strokes in the central nervous 
system, pure axonal ischemia leads to the prompt recruit-
ment of extrinsic macrophages to the ischemic area. The 
optic nerve in both NAION and its primate model exhib-
its early cellular inflammation, potentially contributing to 
postinfarct optic nerve damage [23, 24]. Glucocorticoids, 
with a broad spectrum of activities including anti-inflam-
matory, anti-angiogenic, and anti-edema, have been the 
clinical mainstay for the management of perilesional 
vasogenic edema [25–27].

Although the precise mechanism of action underlying 
glucocorticoid treatment remains uncertain, it appears 
that employing glucocorticoid therapy to modulate the 
inflammatory response and alleviate optic disc edema 
could potentially serve as a logical factor for improving 
visual outcomes in individuals with NAION.

Conclusion
Unfortunately, due to the retrospective nature of this 
study, our statistical conclusions could not be supported 
by the most compelling evidence. Nonetheless, our study 
has effectively assessed the efficacy of glucocorticoid 
therapy in patients with NAION across various dosages. 
Our findings reveal that during the 7–14 days follow-up 
period, patients who received 500 units of methylpred-
nisolone exhibited a notably greater disparity in BCVA 
compared to the baseline. As a result, for patients aim-
ing to enhance their vision in the short term and lacking 
contraindications to glucocorticoid therapy, delibera-
tion could be given to the administration of 500 units of 

Table 3 Treatment with different doses of glucocorticoids
Glucocorticoid therapy dosage Author Pub-

lica-
tion 
year

Lit-
era-
ture 
type

Prednisolone: 80 mg for 2 weeks, then 
tapered down every 5 days

Hayreh 
[11]

2008 NRCT

Saxena 
[16]

2018 RCT

Rebolleda 
[18]

2013 NRCT

Prednisolone 75 mg daily tapered off in 6 
weeks.

Nikkkhah 
[21]

2020 RCT

Methylprednisolone IV: 1000 mg daily for 3 
days, then oral prednisone acetate 1 mg/kg 
daily for 11 days, with specific tapering

Kinori [17] 2014 NRCT

Methylprednisolone IV: 500 mg twice daily 
for 3 days, then oral prednisone acetate 
1 mg/kg daily for 2 weeks

Pakravan 
[19]

2016 RCT

Methylprednisolone IV: 500 mg daily for 3 
days, then oral prednisone acetate 1 mg/kg 
daily for 10 days

Pakravan 
[20]

2017 NRCT

RCT: Randomized Controlled Trial; NRCT: Non-Randomized Controlled Trial

Fig. 2 Boxplot depicting visual acuity changes between baseline and 
short-term follow-up in the 4 groups. P value for the difference be-
tween group 1 and group 4 is 0.045 by Bonferroni correction for multiple 
comparisons
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methylprednisolone. Nevertheless, it is crucial to con-
currently inform patients that the treatment does not 
influence final visual outcomes. Subsequent research is 
essential to further optimize treatment strategies.

Acknowledgements
We extend our sincere appreciation to all participants who contributed to this 
study.

Author contributions
LPC designed the research. YC, TPL, YW & HJL collected and organized the 
data. FFZ, YC & LPC are responsible for statistics analysis. FFZ, JFY, LC, SYT & JJL 
made a box diagram. FFZ draft the manuscript. FFZ and LPC critically revised 
the manuscript. All authors read and approved the final manuscript.

Funding
National Natural Science Foundation of China (project code: 81570849 to 
LPC.), Natural Science Foundation of Guangdong Province of China (project 
code: 2020A1515011413 to LPC). Overseas Famous Teachers Project 2021, 
Guangdong Province, China (project code:21–294 to LPC).

Data availability
The datasets analyzed during the current study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The need for informed consent was waived by the ethics committee Review 
Board of the Joint Shantou International Eye Center of Shantou University and 
the Chinese University of Hong Kong, because of the retrospective nature of 
the study. This study received ethical approval from the Ethics Committee for 
Human Research at the Joint Shantou International Eye Center of Shantou 
University and the Chinese University of Hong Kong. The study adhered to the 
principles of the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Joint Shantou International Eye Center of Shantou University and The 
Chinese University of Hong Kong, North Dongxia Road, 515041 Shantou, 
Guangdong, China
2Shantou University Medical College, Shantou, Guangdong, China
3The Fourth Hospital of Wuhan, Wuhan, China
4School of Optometry, The Hong Kong Polytechnic University, Kowloon, 
Hong Kong, China

Received: 28 August 2023 / Accepted: 16 February 2024

References
1. Hayreh SS. Ischemic optic neuropathy. Prog Retin Eye Res. 2009;28(1):34–62.
2. Miller NR, Arnold AC. Current concepts in the diagnosis, pathogenesis and 

management of nonarteritic anterior ischaemic optic neuropathy. Eye (Lond). 
2015;29(1):65–79.

3. Espino Barros A, Amram AL, Derham AM, Smith SV, Lee AG. Manage-
ment of ischemic optic neuropathies. Expert Review of Ophthalmology. 
2017;12(2):99–109.

4. Sohan Singh H. Visual field abnormalities in nonarteritic anterior ischemic 
optic neuropathy. Arch Ophthalmol. 2005;05(1):1554–62

5. Oil IT. Anterior ischemic optic neuropathy: classification of field defects by 
Octopus TM automated static perimetry. Graefe’s Arch Clin Exp Ophthalmol. 
1988;226:206–12.

6. Archer EL, Pepin S. Obstructive sleep apnea and nonarteritic anterior 
ischemic optic neuropathy: evidence for an association. J Clin Sleep Med. 
2013;9(6):613–8.

7. Raizada K, Margolin E. Non-arteritic anterior ischemic optic neuropathy. Non-
arteritic anterior ischemic optic neuropathy - StatPearls - NCBI Bookshelf; 
2021.

8. Lee AG, Biousse V. Should steroids be offered to patients with nonarteritic 
anterior ischemic optic neuropathy? J Neuroophthalmol. 2010;30(2):193–8.

9. Atkins EJ, Bruce BB, Newman NJ, Biousse V. Treatment of nonarteritic anterior 
ischemic optic neuropathy. Surv Ophthalmol. 2010;55(1):47–63.

10. Schroeder T, Bittrich P, Noebel C, Kuhne JF, Schroeder J, Schoen G, et al. 
Efficiency of dexamethasone for treatment of vasogenic edema in brain 
metastasis patients: a radiographic approach. Front Oncol. 2019;9:695.

11. Hayreh SS, Zimmerman MB. Non-arteritic anterior ischemic optic neuropathy: 
role of systemic corticosteroid therapy. Graefes Arch Clin Exp Ophthalmol. 
2008;246(7):1029–46.

12. Hayreh SS. Non-arteritic anterior ischemic optic neuropathy: role of systemic 
corticosteroid therapy. Surv Ophthalmol. 2010;55(4):399–400; author reply 
− 1.

13. Huang TL, Huang SP, Chang CH, Lin KH, Chang SW, Tsai RK. Protective 
effects of systemic treatment with methylprednisolone in a rodent model 
of non-arteritic anterior ischemic optic neuropathy (rAION). Exp Eye Res. 
2015;131:69–76.

14. Linden JA, Siatkowski RM. Progressive postoperative visual loss in idiopathic 
intracranial hypertension with extremely elevated ICP. Comment on J Neur-
oophthalmol. 2009;29(4):281–3.

15. Osako T, Chuman H, Maekubo T, Ishiai M, Kawano N, Nao IN. Effects of steroid 
administration and transcorneal electrical stimulation on the anatomic and 
electrophysiologic deterioration of nonarteritic ischemic optic neuropathy in 
a rodent model. Jpn J Ophthalmol. 2013;57(4):410–5.

16. Saxena R, Singh D, Sharma M, James M, Sharma P, Menon V. Steroids versus 
no steroids in nonarteritic anterior ischemic optic neuropathy: a randomized 
controlled trial. Ophthalmology. 2018;125(10):1623–7.

17. Kinori M, Ben-Bassat I, Wasserzug Y, Chetrit A, Huna-Baron R. Visual outcome 
of mega-dose intravenous corticosteroid treatment in non-arteritic anterior 
ischemic optic neuropathy - retrospective analysis. BMC Ophthalmol. 
2014;14:62.

18. Rebolleda G, Perez-Lopez M, Casas LP, Contreras I, Munoz-Negrete FJ. 
Visual and anatomical outcomes of non-arteritic anterior ischemic optic 
neuropathy with high-dose systemic corticosteroids. Graefes Arch Clin Exp 
Ophthalmol. 2013;251(1):255–60.

19. Pakravan M, Sanjari N, Esfandiari H, Pakravan P, Yaseri M. The effect of high-
dose steroids, and normobaric oxygen therapy, on recent onset non-arteritic 
anterior ischemic optic neuropathy: a randomized clinical trial. Graefes Arch 
Clin Exp Ophthalmol. 2016;254(10):2043–8.

20. Pakravan M, Esfandiari H, Hassanpour K, Razavi S, Pakravan P. The effect 
of combined systemic erythropoietin and steroid on non-arteritic 
anterior ischemic optic neuropathy: a prospective study. Curr Eye Res. 
2017;42(7):1079–84.

21. Nikkhah H, Golalipour M, Doozandeh A, Pakravan M, Yaseri M, Esfandiari H. 
The effect of systemic erythropoietin and oral prednisolone on recent-onset 
non-arteritic anterior ischemic optic neuropathy: a randomized clinical trial. 
Graefes Arch Clin Exp Ophthalmol. 2020;258(10):2291–7.

22. Anthony C, Arnold MD. Pathogenesis of nonarteritic anterior ischemic optic 
neuropathy. J Neuro-Ophthalmol. 2003;23(2):157–63

23. Salgado C, Vilson F, Miller NR, Bernstein SL. Cellular inflammation in non-
arteritic anterior ischemic optic neuropathy and its primate model. Arch 
Ophthalmol. 2011;129(12):1583–91.

24. Zhang C, Guo Y, Miller NR, Bernstein SL. Optic nerve infarction and post-
ischemic inflammation in the rodent model of anterior ischemic optic 
neuropathy (rAION). Brain Res. 2009;1264:67–75.

25. Kluza E, Heisen M, Schmid S, van der Schaft DW, Schiffelers RM, Storm G, et 
al. Multi-parametric assessment of the anti-angiogenic effects of liposomal 
glucocorticoids. Angiogenesis. 2011;14(2):143–53.

26. Murayi R, Chittiboina P. Glucocorticoids in the management of peritu-
moral brain edema: a review of molecular mechanisms. Childs Nerv Syst. 
2016;32(12):2293–302.



Page 7 of 7Zhao et al. BMC Ophthalmology          (2024) 24:100 

27. Durbant E, Radoi C, Garcia T, Denoyer A, Arndt C. Intravitreal triamcinolone 
injections in non-arteritic anterior ischemic optic neuropathy - a retrospec-
tive report. J Fr Ophtalmol. 2021;44(6):777–85.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Visual outcome of various dose of glucocorticoids treatment in nonarteritic anterior ischemic optic neuropathy– a retrospective analysis
	Abstract
	Introduction
	Materials and methods
	Study cohort
	Study protocol
	Statistical methods

	Results
	Patients’ demographics

	Discussion
	Conclusion
	References


