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• PURPOSE: The association between GLP-1 receptor ag- 
onists (GLP-1RA) and nonarteritic anterior ischemic op- 
tic neuropathy (NAION) remains unclear. Given the de- 
bilitating sequelae of NAION and rapid increase of GLP- 
1RA use, further research is essential to investigate this 
potential relationship. This study seeks to determine the 
risk of NAION and ischemic optic neuropathy (ION) in 

patients prescribed GLP-1RAs. 
• DESIGN: Retrospective matched cohort study. 
• SETTING: TriNetX United States collaborative net- 
work. 
• PARTICIPANTS: Patients ≥12 years old with type 2 dia- 
betes (T2DM) and considered overweight or obese (high 

BMI), with at least one ophthalmology or neurology visit. 
Among T2DM patients, approximately 120,000 patients 
with a semaglutide prescription and 220,000 prescribed 

any GLP-1RA were compared to matched T2DM con- 
trols. Among high BMI patients, approximately 58,000 

on semaglutide and 66,000 on any GLP-1RA were com- 
pared to matched controls. 
• METHODS: Patients prescribed semaglutide or any 

GLP-1RA were compared with those on non-GLP-1RA 

medications. Populations were propensity matched (1:1) 
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on various demographic and risk factors to balance base- 
line cohorts. 
• MAIN OUTCOMES AND MEASURES: Cumulative inci- 
dence and risk of NAION and ION. Risk ratios (RR) 
with 95% confidence intervals (CI) were reported, with 

significance defined as CI < 0.9 or > 1.1. 
• RESULTS: In T2DM patients prescribed semaglutide, 
the risk of NAION (RR = 0.7, 95% CI: 0.523-0.937) 
and ION (RR = 0.788, 95% CI: 0.609-1.102) af- 
ter 5 years was not significantly increased compared to 

matched T2DM controls. Similarly, T2DM patients on 

any GLP-1RA demonstrated no significant difference in 

the risk of NAION (RR = 0.887, 95% CI: 0.735-1.071) 
or ION (RR = 0.969, 95% CI: 0.813-1.154) compared 

to controls. Furthermore, no increased risk of either 
outcome was found in the high BMI groups prescribed 

semaglutide or any GLP-1RA. The cumulative 5-year 
risk of NAION and ION in T2DM patients on semaglu- 
tide was 0.065% and 0.08%, respectively. In those with 

high BMI prescribed semaglutide, the risk of NAION and 

ION after 2 years was 0.038% and 0.404%, respectively. 
• CONCLUSIONS: There was no significant increase in 

risk of NAION or ION in patients taking semaglu- 
tide or GLP-1RAs compared to T2DM or high BMI 
controls. (Am J Ophthalmol 2025;274: 24–31. 
© 2025 The Authors. Published by Elsevier Inc. 
This is an open access article under the CC BY license 
( http://creativecommons.org/licenses/by/4.0/ )) 
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onarteritic anterior ischemic optic neuropa-
thy (NAION) is characterized by an acute, typ-
ically painless loss of vision that develops over

ours to days. 1 , 2 This condition affects an estimated 2.3 to
0.2 per 100,000 persons annually in the United States. 3 , 4

lthough the precise mechanism of optic disc ischemia re-
ains unknown, NAION has been associated with vari-

us conditions, with hypothesized mechanisms including
rteriosclerosis, vascular spasms, or adverse effects from
edications. 5 Identified systemic and cardiovascular risk

actors for NAION include hypertension, 6-10 hyperlipi-
emia, 10-12 diabetes, 7-9 , 13 , 14 and smoking. 2 , 11 , 15 Additional
eparate risk factors include hypotension, 16 anemia, 17 ob-
tructive sleep apnea, 18 and various coagulopathies. 19 Fur-
hermore, certain medications, such as phosphodiesterase-5
HED BY ELSEVIER INC.
DER THE CC BY LICENSE
G/LICENSES/BY/4.0/)

0002-9394/$36.00 
https://doi.org/10.1016/j.ajo.2025.02.025 

 Health and Social Security de ClinicalKey.es por Elsevier en junio 19, 
ación. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajo.2025.02.025&domain=pdf
http://AJO.com
mailto:singhr@ccf.org
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ajo.2025.02.025


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i  

t  

b  

a  

S  

f  

c
 

c  

s  

h  

o  

p  

m  

c  

c  

o  

R  

t  

i  

c
 

E  

w  

a  

a  

2  

a  

w  

d  

t  

i  

a  

2
 

w  

t  

m  

4  

p  

p  

s  

r  

w  

i
 

a  

T  

G  

c  

4  

m  

g  

c  

w  

m  
inhibitors 20 , 21 and amiodarone, 22 have also been linked to
the development of NAION. 

Glucagon like peptide-1 receptor agonists (GLP-1RA)
are a class of medications that were originally approved
for diabetes treatment with the notable side effect of pro-
nounced weight loss. 23-25 More recently, this class of med-
ications has garnered numerous FDA approvals including
weight loss and cardiovascular protection. 26 This is thought
to be due to potential risk factor mitigation, such as obesity,
and anti-inflammatory properties. 27 Within the ophthal-
mologic space, GLP-1RAs have most strongly been linked
to a protective effect on glaucoma. 28-30 However, one study
demonstrated an increased risk of NAION in patients with
type 2 diabetes mellitus (T2DM) or those who were over-
weight or obese (high BMI) taking semaglutide vs patients
on non-GLP-1RAs antidiabetic medications. Additionally,
the study found the risk of NAION was highest within
the first year of starting semaglutide. 31 However, the study
included a relatively small cohort, with 46 NAION cases
across all groups, and patients recruited from a single insti-
tution. A separate study evaluated this relationship among
patients from 21 different countries and found no signifi-
cant difference in the risk of NAION in high BMI and di-
abetic patients prescribed semaglutide. However, this study
was not without limitations including overly broad ICD-10
coding, and restriction to white populations, which limits
generalizability to the US due to known racial disparities in
health in the US. 32 While this study provides a valuable
contribution to understanding this complex relationship,
further research addressing these methodological shortcom-
ings is warranted. 

Our study builds on this work by investigating the asso-
ciation between semaglutide, NAION, and ischemic optic
neuropathy (ION) among a large, diverse sample of US pa-
tients. We also expand upon past work by including ION
(without exclusion criteria) as an additional outcome to
capture a broader spectrum of potential associations. Ad-
ditionally, we perform a secondary analysis of patients pre-
scribed any GLP-1RA to evaluate whether the observed ef-
fects are specific to semaglutide or consistent across the en-
tire class of medications. 

METHODS 

This retrospective matched cohort study utilized the
TriNetX US Collaborative Network, which is an electronic
health records (EHRs) platform of approximately 116 mil-
lion patients from 65 US healthcare institutions. All data in
this platform is aggregated, deidentified, and searchable by
International Classification of Diseases, Ninth and Tenth
Revision (ICD9/10) codes. This retrospective study is ex-
empt from informed consent. The data reviewed is a sec-
ondary analysis of existing data, does not involve inter-
vention or interaction with human subjects, and is de-
VOL. 274 GLUCAGON-LIKE PEPTIDE-1 RECEPT
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dentified per the de-identification standard defined in Sec-
ion §164.514(a) of the HIPAA Privacy Rule. The process
y which the data is de-identified is attested to through
 formal determination by a qualified expert as defined in
ection §164.514(b)(1) of the HIPAA Privacy Rule. This

ormal determination by a qualified expert refreshed on De-
ember 2020. 

To reflect previous studies investigating NAION asso-
iation with GLP-1RA usage, 31 several cohorts were de-
igned as outlined in Table 1 . We evaluated 2 patient co-
orts; those with T2DM and those who were overweight
r obese (high BMI). To improve diagnostic accuracy, all
atients included in the study had Current Procedural Ter-
inology (CPT) codes for ophthalmology services and pro-

edures (1012793) or neurology and neuromuscular pro-
edures (1013309), to ensure evaluation by ophthalmol-
gy and/or neurology specialists. The ICD-10, CPT, and
xNorm codes used are available in the supplementary ma-

erial (E-Table 1). The CONSORT diagram (E-Figure 1.)
llustrates the number of participants at each step of the in-
lusion and exclusion process. 

Patients with T2DM were identified with ICD-10 code
11. The first cohort analyzed included T2DM patients
ith a semaglutide prescription meeting all criteria on or
fter December 5, 2017, the approval date by the Food
nd Drug Administration (FDA) for management of type
 diabetes. The second cohort included T2DM patients on
ny GLP-1RA medication. This group included patients
ith prescriptions of semaglutide, liraglutide, lixisenatide,
ulaglutide, tirzepatide, and exenatide, GLP-1RA medica-
ions approved for management of T2DM. For consistency
n comparison, patients in the GLP-1RA group also met
ll inclusion and exclusion factors on or after December 5,
017. 

Patients with high BMI were identified as all patients
ith a BMI ≥ 25 kg/m2 at any point. For both the semaglu-

ide and any GLP-1RA groups, patients were required to
eet all inclusion and exclusion factors on or after June

, 2021, the date semaglutide was FDA for weight loss in
atients without diabetes. The GLP-1RA group included
atients with high BMI with one or more prescriptions for
emaglutide, liraglutide, or tirzepatide, the GLP-1RAs cur-
ently approved for weight loss. A sub-analysis was carried
ith the same cohorts, but including only patients ever hav-

ng a BMI ≥ 30 kg/m2 . 
Two control cohorts were created, one for the T2DM

nalyses and one for the high BMI analyses. The
2DM control group included T2DM patients on non-
LP-1RA diabetes medications including sodium-glucose

otransporter-2 (SGLT2) inhibitors, dipeptidyl peptidase-
 (DPP-4) inhibitors, sulfonylureas, thiazolidinediones,
etformin, insulin and insulin analogues, and alpha-

lucosidase inhibitors. The high BMI control group in-
luded patients with a BMI ≥ 25 kg/m2 on non-GLP-1RA
eight loss medications including setmelanotide, phenter-
ine, naltrexone, orlistat, bupropion, and topiramate. Pa-
OR AGONISTS AND RISK OF NAION 25
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TABLE 1. Study Design, Inclusion, and Exclusion Cr iter ia 

All Patients ( + ) Ophthalmology or Neurology Services [ > 12 YO] 

T2DM ( + ) T2DM [On/After Dec 5, 2017] High BMI ( + ) BMI > 25 [On/After June 4, 2021] 

Study Group Control Group Study Group Control Group 

Semaglutide vs 

Non-GLP-1 RAs 

( + ) Semaglutide ( + ) Insulin and analogues, Metformin, 

Sulfonylureas, α-glucosidase inhibitors, 

Thiazolidinediones, Dipeptidyl peptidase-4 

inhibitors, Sodium-glucose transport protein 

2 inhibitors (-) All GLP-1 RA Medications 

( + ) Semaglutide ( + ) Bupropion, 

Naltrexone, Orlistat, 

Topiramate, 

Phentermine, 

Setmelanotide (-)All 

GLP-1 RA 

Medications 

GLP-1 RAs vs 

Non-GLP-1RAs 

( + ) All GLP-1 RA 

medications 

approved for T2DM 

a 

( + ) All GLP-1 RA 

medications 

approved for weight 

loss b 

( + ) = inclusion cr iter ia, (−) = exclusion cr iter ia, [] = filter. 
a Tirzepatide, Liraglutide, Semaglutide, Lixisetanide, Dulaglutide, Exenatide. 
b Tirzepatide, Liraglutide, Semaglutide. 
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tients taking GLP-1RAs were excluded from both control
cohorts. 

The outcomes evaluated were ION and NAION. ION
was identified using ICD-10 encounter diagnosis code
H47.01. NAION cases were defined as patients with one or
more ICD-10 encounter diagnosis code for ischemic optic
neuropathy (H47.01), excluding those with codes for giant
cell arteritis (GCA) (M31.5, M31.6), the leading cause of
non-NAION cases of ischemic optic neuropathy. ION was
chosen as a secondary outcome for 2 reasons (1) to con-
firm that excluding GCA reduced the number of ION cases
and (2) to verify whether NAION and ION results were
consistent, accounting for potential misclassification in the
NAION analysis. These outcomes were evaluated at vari-
ous time periods after the index event, with the index event
representing the date the patient met all inclusion factors
listed above. Outcomes in the T2DM cohort were evaluated
at 1-, 3-, and 5- years, since semaglutide has been approved
for the management of diabetes since 2017. For the over-
weight/obesity group, outcomes were evaluated at 1- and 2-
years, after the approval of semaglutide for weight loss in
2021. Patients with the outcome prior to the index event
were excluded. 

To achieve balance amongst cohorts, 1:1 greedy propen-
sity score matching (PSM) was performed using the
TriNetX analytic feature (caliper = 0.25 SD) on patient
demographics, NAION risk factors such as hypertension,
indications and contraindications for semaglutide, factors
related to high BMI, and medications associated with
NAION including amiodarone and phosphodiesterase type
5 (PDE5) inhibitors. The full list of variables matched on
can be found in Table 2 . Information on race, ethnicity, and
sex were drawn from the patient’s EHR and as such, may be
self-reported or input by a staff member of the contributing
HCO. A standard mean difference < 0.1 was considered to
be a successful covariate match. To further ensure the valid-
ity of the comparisons, a negative control (allergic contact
dermatitis, ICD-10 L23) was evaluated as an outcome for
 m  

26 AMERICAN JOURNAL OF OPH

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of
2025. Para uso personal exclusivamente. No se permiten otros usos sin autoriz
ach analysis as this condition is unlikely to be influenced
y internal or systemic factors. 

Cumulative incidence and risk ratios (RR) with 95%
onfidence intervals are reported. To avoid overinterpreta-
ion of small effects in a very large sample of patients, results
ith a CI < 0.9 or > 1.1 were considered to be statistically

ignificant. All statistical analysis was carried out within the
riNetX platform. The Strengthening the Reporting of Ob-
ervational Studies in Epidemiology (STROBE) guidelines
ere followed in the reporting of this study. 

RESULTS 

SEMAGLUTIDE VS MATCHED CONTROLS: 

ype 2 diabetes mellitus 
2DM patients prescribed semaglutide and non-GLP-1RA
ontrols were propensity score matched, yielding approxi-
ately 130,000 patients in each cohort ( Table 2 , E-Tables

-6), and compared for the risk of developing NAION.
he semaglutide group had no increased risk of developing
AION at the 1 year- (RR 1.000, 95% CI 0.652-1.534), 3

ear- (RR 0.840, 0.601-1.174), and 5-year time points (RR
.700, 0.523-0.937) ( Figure 1 ). The cumulative incidence
f developing NAION in T2DM patients on semaglutide
as 0.039%, 0.057%, and 0.065% at the 1, 3, and 5-year
arks respectively. For ION, the relative risk was compa-

able between cases and controls at all timepoints ( P >

05). The cumulative incidence of 1-year, 3-year, and 5-year
f developing ION in T2DM patients on semaglutide was
.056%, 0.075%, and 0.080%, respectively. 

igh BMI 
fter PSM, approximately 58,000 patients with high BMI

n semaglutide were compared to the same number of
atched controls (E-Tables 7-10). The semaglutide group
THALMOLOGY JUNE 2025
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TABLE 2. T2DM Cohort, Semaglutide vs Non-GLP-1RA Controls at 1 Year Before and After Propensity Score Matching (Nonarteritic 
Anterior Ischemic Optic Neuropathy a ) 

Characteristic Name Eligible Cohorts No. (%) Cohorts After Matching No. (%) 

Semaglutide 

( N = 108400) 

Non-GLP-1RA 

Diabetes Medications 

( N = 491407) 

SMD Semaglutide 

( N = 107662) 

Non-GLP-1RA 

Diabetes Medications 

( N = 107662) 

SMD 

Current Age, Mean ( ± SD) 60.0 ± 12.6 67.0 ( ± 14.3) 0.525 60.2 ± 12.6 59.9 ± 13.7 0.025 

Race 

White 61761 (57.00%) 275130 (56.00%) 0.02 61306 (56.90%) 61244 (56.90%) 0.001 

Black or African American 24327 (22.40%) 107058 (21.80%) 0.016 24162 (22.40%) 24438 (22.70%) 0.006 

Hispanic or Latino 10127 (9.30%) 54959 (11.20%) 0.061 10101 (9.40%) 9171 (8.50%) 0.03 

Sex 

Female 61000 (56.30%) 233394 (47.50%) 0.176 60488 (56.20%) 61142 (56.80%) 0.012 

BMI 

BMI (25-30 kg /m2) 30486 (28.10%) 180310 (36.70%) 0.184 30426 (28.30%) 31023 (28.80%) 0.012 

BMI ( > 30 kg /m2) 77256 (71.30%) 242772 (49.40%) 0.459 76534 (71.10%) 76374 (70.90%) 0.003 

Essential (primary) hypertension (I10) 88452 (81.60%) 366894 (74.70%) 0.168 87774 (81.50%) 87417 (81.20%) 0.009 

Hyperlipidemia, unspecified (E78.5) 72897 (67.20%) 287805 (58.60%) 0.18 72275 (67.10%) 70632 (65.60%) 0.032 

Sleep apnea (G47.3) 54256 (50.10%) 133109 (27.10%) 0.485 53534 (49.70%) 52724 (49.00%) 0.015 

Other hyperlipidemia (E78.4) 34061 (31.40%) 125918 (25.60%) 0.129 33759 (31.40%) 32705 (30.40%) 0.021 

Atherosclerotic heart disease of native 

coronary artery (I25.1) 

24636 (22.70%) 128574 (26.20%) 0.08 24578 (22.80%) 24007 (22.30%) 0.013 

Chronic kidney disease (CKD) (N18) 22122 (20.40%) 120280 (24.50%) 0.098 22062 (20.50%) 21861 (20.30%) 0.005 

Acute pancreatitis (K85) 2184 (2.00%) 14339 (2.90%) 0.058 2183 (2.00%) 1777 (1.70%) 0.028 

Malignant neoplasm of thyroid gland (C73) 1071 (1.00%) 3366 (0.70%) 0.033 1054 (1.00%) 838 (0.80%) 0.021 

Other chronic pancreatitis (K86.1) 804 (0.70%) 8070 (1.60%) 0.083 804 (0.70%) 579 (0.50%) 0.026 

Alcohol-induced chronic pancreatitis 

(K86.0) 

55 (0.10%) 1384 (0.30%) 0.057 55 (0.10%) 54 (0.10%) 

< 0.001 

Family history of multiple endocrine 

neoplasia [MEN] syndrome (Z83.41) 

10 (0.00%) 22 (0.00%) 0.006 10 (0.00%) 10 (0.00%) 

< 0.001 

Multiple endocrine neoplasia [MEN] type 

IIA (E31.22) 

10 (0.00%) 34 (0.00%) 0.003 10 (0.00%) 10 (0.00%) 

< 0.001 

Multiple endocrine neoplasia [MEN] type 

IIB (E31.23) 

0 (0.00%) 10 (0.00%) 0.006 0 (0.00%) 10 (0.00%) 0.014 

Sildenafil (136411) 10359 (9.60%) 32186 (6.50%) 0.111 10211 (9.50%) 9694 (9.00%) 0.017 

Tadalafil (358263) 6400 (5.90%) 16967 (3.50%) 0.116 6271 (5.80%) 5652 (5.20%) 0.025 

Amiodarone (703) 3298 (3.00%) 21595 (4.40%) 0.072 3294 (3.10%) 3062 (2.80%) 0.013 

Vardenafil (306674) 1038 (1.00%) 4092 (0.80%) 0.013 1027 (1.00%) 842 (0.80%) 0.019 

Avanafil (1291301) 162 (0.10%) 378 (0.10%) 0.022 158 (0.10%) 123 (0.10%) 0.009 

a Different comparisons were ran for ION and NAION because giant cell arteritis was excluded in the cohort-building rather than the outcome 

stage. 
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showed no significant difference in risk of developing
NAION after 1 year (RR 0.875, 95% CI 0.487-1.572)
or 2 years (RR 0.815, 0.464-1.431) compared to con-
trols ( Figure 1 ). The cumulative incidence of developing
NAION in patients on semaglutide was 0.036% after 1 year
and 0.038% after 2 years. Additionally, no difference in risk
of ION was seen after 1 year (RR 0.769, 95% CI 0.429-
1.378) or 2 years (RR 0.735, 0.439-1.232). The cumulative
1- and 2-year incidence of developing ION in the semaglu-
tide group was 0.035% and 0.043%, respectively. 

• ALL GLP-1 RECEPTOR AGONISTS VS MATCHED CON-
TROLS: 

VOL. 274 GLUCAGON-LIKE PEPTIDE-1 RECEPT
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ype 2 diabetes mellitus 
pproximately 222,000 T2DM patients prescribed any
LP-1RA approved for management of T2DM were com-

ared to controls (E-Tables 11-16). There was no significant
ifference in the risk of NAION development after 1 (RR
.113, 95% CI 0.865-1.432), 3 (RR 0.943, 0.769-1.155), or
 years (RR 0.887, 0.735-1.071) between groups ( Figure 2 ).
he cumulative incidence of developing NAION in the
LP-1RA group was 0.059%, 0.081%, and 0.092% at 1, 3,

nd 5 years. Comparing the cohorts for risk of ION, there
as no significant difference after 1 (RR 1.030, 95% CI
.812-1.306), 3 (RR 0.981, 0.810-1.188), or 5 years (RR
.969, 0.813-1.154). In the GLP-1RA group, the cumula-
OR AGONISTS AND RISK OF NAION 27
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FIGURE 1. Risk ratio of NAION in patients prescribed semaglutide vs matched controls. 

FIGURE 2. Risk ratio of NAION in patients prescribed any GLP-1RA vs matched controls. 
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tive incidence of ION was 0.062% at 1 year, 0.093% at 3
years, and 0.107% at 5 years. 

High BMI 
The risk of NAION was evaluated in overweight or obese
patients prescribed any GLP-1RA approved for weight
loss management with PSM yielding approximately 66,000
study patients and matched controls (E-Tables 17-20). The
risk of NAION after 1 year (RR 1.00, 95% CI 0.554-1.806)
and 2 years (RR 1.037, 0.611-1.759) of medication pre-
scription was comparable between cases and control pa-
tients ( Figure 2 )..The cumulative incidence of NAION in
the GLP-1RA group was 0.035% at 1 year and 0.043% at 2
years. There was also no difference in the risk of ION at 1
year (RR 1.091, 95% CI 0.612-1.945) with a cumulative in-
28 AMERICAN JOURNAL OF OPH
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idence of 0.037%, and at 2 years (RR 1.297, 0.785-2.142)
ith a cumulative incidence of 0.056%. 

BMI ≥ 30: A sub-analysis of the high BMI cohort includ-
ng only patients with obesity (BMI > 30) was performed.
he risk of NAION for those prescribed semaglutide com-
ared to non-GLP-1RAs was similar at 1- (RR 1.167, 0.622-
.190) and 2- years (RR 1.080, 0.627-1.861). Additionally,
here was no difference in risk of NAION in those pre-
cribed any GLP-1RA compared to the same controls at
- (RR 1.000, 0.561-1.782) or 2 years (RR 0.839, 0.498-
.412). 

NEGATIVE CONTROL: Importantly, for each comparison
n this study, there were no significant differences for the
THALMOLOGY JUNE 2025
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risk of the negative control, allergic contact dermatitis, be-
tween cases and controls. (E-Table 21). 

DISCUSSION 

This study sought to determine the risk of NAION
in T2DM and obese or overweight patients prescribed
semaglutide in a sample of over 116 million patients in the
US healthcare network. Together, our findings demonstrate
no difference in the risk of NAION or ION development
among T2DM or high BMI patients prescribed semaglutide.
When evaluating patients prescribed any GLP-1RA, the
risk of NAION and ION were comparable between cases
and controls. 

Our findings differ from the results published by Hath-
away et al, which demonstrated a significantly higher risk
of NAION in T2DM and overweight/obesity patients on
semaglutide. Their study also showed a 3-year cumulative
incidence of 8.9% in the T2DM semaglutide group, sig-
nificantly higher than the 0.057% reported in our study.
There are several potential reasons for these differences. Pa-
tients in Hathaway et al’s study were recruited from a neuro-
ophthalmology clinic at a tertiary care institute who very
likely have significant underlying symptoms and neuro-
ophthalmic diseases that distinctly differ from those of the
general population taking GLP-1RAs, potentially causing
a selection bias. Additionally, a strength of our analysis was
the ability to evaluate NAION development at multiple
time points. However, Hathaway et al’s study has a signifi-
cant strength in that they were able to confirm a NAION
diagnosis with clinical data. 

Our conclusions align with those of Chou et al, who
found no association between semaglutide and NAION.
Although both studies utilized the same EHR platform, our
study has several relative strengths. First, differences in co-
hort design allowed for larger cohorts in our study, result-
ing in substantially more outcome cases and narrower con-
fidence intervals across all analyses. In Chou et al’s study,
some comparisons reported ≤10 ION outcome cases due to
de-identification which reports any number between 1 and
10 as 10, a feature of TriNetX’s de-identification standards,
obscuring the exact numbers and introducing uncertainty
to these comparisons. By creating larger cohorts, we were
able to eliminate the rounding limitations that constrained
several of their analyses. Another strength of our study is
the requirement that all included patients were seen by
neurology or ophthalmology. This is particularly important
considering Chou et al’s reliance on the global TriNetX net-
work, which includes patients from 21 countries likely with
widely varying standards of care, access to ophthalmology
services, prescribing practices, and semaglutide availability.
Additionally, while Chou et al excluded patients with gi-
ant cell arteritis (GCA) in a sensitivity analysis, their main
analysis did not apply this exclusion. 32 In our study, exclu-
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ion of GCA resulted in a meaningful reduction of ischemic
ptic neuropathy cases. This approach is supported by find-
ngs in the study by Hathaway et al, who reported that 40%
f cases coded as ischemic optic neuropathy were arteritic
nd associated with GCA upon manual review, further val-
dating our exclusion methodology. 31 Finally, by including
atients of all races and utilizing data only in the US, our
tudy enhances the generalizability of these findings to the
S population. 
From a pathophysiologic standpoint, GLP-1RAs target
any of the systemic risk factors of NAION. Beyond their

rimary indication in treating T2DM and high BMI, these
edications have demonstrated potential benefits in ad-

ressing many of the conditions associated with NAION
ncluding hypertension, hyperlipidemia, and obstructive
leep apnea. 33-35 Although the exact pathophysiology of
AION is unknown, it is understood to result from in-

ufficient blood flow to the optic nerve head. Potential
auses of this ischemia include arteriosclerosis, thrombo-
is, embolism, hypoperfusion, and vasospasm. 5 GLP-1RAs
ave been shown to impact multiple pathways involved in
laque formation, exhibiting atheroprotective effects. 36 Im-
ortantly, since the pathophysiology of NAION is incom-
letely understood, there may be unaccounted factors that
nfluence the relationship between these medications and
his condition. 

LIMITATIONS: This study has several limitations. First,
ith reliance on ICD coding, it is likely that some patients
ith ION and NAION were not captured and alternatively,

ome patients with the selected ICD-10 encounter diagno-
is codes did not have a true diagnosis of ION or NAION.
 previous study demonstrated that the ICD-10 code for

ON has a 75% positive predictive value for NAION. 37 To
urther refine the outcome of NAION, we utilized the ION
CD-10 code and excluded patients with ICD-10 codes for
CA. Although this reduced the number of cases, it likely

id not exclude all non-NAION ION cases. To address this
imitation, we also examined ION as an outcome, which re-
nforced the NAION findings. Nonetheless, without access
o the individual patient records, these diagnoses cannot be
ruly verified. 

Furthermore, this study is limited by the inexistence of
 neurology service code. As a proxy, we utilized the CPT
ode for Neurology and Neuromuscular Procedures. We ad-
itionally recognize that this CPT code does not capture
he entire population of patients with a neurology visit. An-
ther limitation studying these medications is the inherent
ifference between those prescribed GLP-1RAs, new and
xpensive drugs, compared to those who are not. One study
emonstrated that of those medically eligible for this treat-
ent, Asian, Black, Hispanic, and low-income patients are

ess likely to be treated with a GLP-1RAs. 38 While we were
ble to match patients by race and ethnicity, we were un-
ble to match on income and insurance status. Therefore,
atients prescribed a GLP-1RA may be an overall healthier
OR AGONISTS AND RISK OF NAION 29
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cohort, secondary to the impacts of the social determinants
of health. Finally, we are not able to verify that the pre-
scribed medications were dispensed or taken as directed or
control for drug dosing. 

CONCLUSION 

This study demonstrates no significant difference in the risk
of NAION or ION in diabetic or overweight/obese patients
prescribed semaglutide compared to matched controls on
non-GLP-1RA medications at multiple time points. Fur-
thermore, our secondary analysis, which included T2DM or
high BMI patients on any GLP-1RA medication, supports
the primary findings with no difference in the risk of ei-
ther outcome compared to matched controls. These results
support the more recent findings that demonstrate no dif-
ference in risk. The findings of these studies, along with the
proven benefits of GLP-1RA medications and low overall
prevalence of NAION should be considered together when
counseling patients on the use of these medications. 
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