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Abstract  

Purpose: To assess the effectiveness and safety of acetylsalicylic acid (ASA) in the secondary prevention of ocular vascular 

occlusions, including central retinal artery occlusion (CRAO) and retinal vein occlusion (RVO), with stratified analysis by occlusion 

type, age, follow-up duration, and ASA dosage. 

Methods: We conducted a systematic meta-analysis in accordance with PRISMA 2020 guidelines. Six studies comprising 1,609 

patients (1,335 with ASA, 274 controls) were included. Outcomes analysed were recurrence rates, changes in visual acuity, and ocular 

bleeding events. Subgroup analyses were performed by age (<60, 60–75, >75 years), diabetes status, ASA dose, and follow-up 

interval. Odds ratios (OR), confidence intervals (CI), number needed to treat (NNT), and number needed to harm (NNH) were 

calculated. 

Results: ASA was not associated with a significant reduction in recurrence risk (OR 0.92; 95% CI: 0.61–1.39; p = 0.68). No benefit 

was observed for CRAO (OR 0.90) or RVO (OR 1.00). Visual outcomes were similar between groups. Ocular bleeding occurred 

slightly more often in ASA users (1.2% vs. 0.8%; OR 1.51; 95% CI: 0.74–3.11). In patients under 60 years, ASA showed a favourable 

net benefit (OR 0.58; NNT ~63), whereas patients >75 years experienced increased bleeding risk (NNH ~40). Higher ASA doses were 

associated with greater bleeding risk without added efficacy. 

Conclusion: ASA does not significantly reduce the recurrence of ocular vascular occlusions and may increase bleeding risk, 

particularly in elderly patients. Routine ASA use solely for ophthalmologic secondary prevention is not recommended. Selected 

subgroups may have marginal benefit, but treatment decisions should be guided by systemic indications. 
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Introduction 

Ocular vascular occlusions, comprising retinal vein occlusion 

(RVO) and central retinal artery occlusion (CRAO), are among 

the most common causes of acute visual loss in adults over the 

age of 50. Together, these conditions account for a substantial 

proportion of irreversible monocular blindness, often with abrupt 

onset and limited therapeutic options once vision is lost. RVO—

particularly its subtypes, central retinal vein occlusion (CRVO) 

and branch retinal vein occlusion (BRVO)—is second only to 

diabetic retinopathy as a retinal vascular disorder, with a global 

prevalence of approximately 0.7% in individuals over 40 years of 

age [1,2]. CRAO, while less prevalent, constitutes an 

ophthalmological emergency with a dismal visual prognosis in 
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most cases [3]. Both RVO and CRAO are not only ocular 

disorders but also systemic vascular warning signs. RVO is 

strongly associated with hypertension, diabetes mellitus, and 

hyperlipidaemia [4], while CRAO often reflects embolic disease 

originating from carotid atherosclerosis or cardiac sources [5]. 

The risk of ischaemic stroke following CRAO has been reported 

to be several-fold higher than in matched controls, particularly 

within the first weeks after the event [6,7]. Thus, these conditions 

warrant a dual focus—on local visual outcomes and on systemic 

vascular risk stratification. From a pathophysiological 

perspective, CRAO typically results from thromboembolic 

occlusion of the central retinal artery, most commonly due to 

emboli from ulcerated carotid plaques or atrial fibrillation-related 

cardioembolism [8]. RVO, on the other hand, involves a complex 

interplay of venous compression at arteriovenous crossings, 

endothelial dysfunction, and systemic hypercoagulability [9,10]. 

The high frequency of cardiovascular comorbidities in RVO and 

CRAO patients suggests overlapping mechanisms with systemic 

atherothrombotic disease. 

In light of this, the question arises whether antithrombotic 

treatment—particularly with acetylsalicylic acid (ASA, aspirin)—

might offer protective benefit beyond systemic prevention, 

specifically in reducing the risk of ocular recurrence. ASA is a 

cornerstone of secondary prevention in atherosclerotic disease 

[11,12], but its role in ophthalmology remains controversial. Prior 

studies have yielded conflicting results: while some report a lower 

incidence of systemic vascular events among ASA users with 

CRAO or RVO, others find no benefit in ocular outcomes or even 

suggest potential harm in terms of bleeding risk or impaired 

visual recovery [13-16]. Furthermore, evidence on whether ASA 

reduces the risk of recurrent ocular vascular occlusions is sparse 

and inconsistent. There is no consensus guideline recommending 

ASA solely on the basis of an ocular event, and clinicians remain 

uncertain whether to initiate, continue, or withhold ASA after a 

CRAO or RVO—especially in patients without systemic 

cardiovascular indications. In addition, concerns about intraocular 

bleeding, particularly in elderly or diabetic patients undergoing 

intravitreal injections, further complicate decision-making [17-

19]. To address this evidence gap, we conducted a systematic 

meta-analysis focusing specifically on the recurrence risk of 

ocular vascular occlusions under ASA therapy. Unlike previous 

reviews that combined systemic and ocular endpoints, our 

analysis isolates ophthalmic recurrence as the primary outcome 

and stratifies the data by occlusion type (arterial vs. venous), 

follow-up duration, age, comorbidity status, and ASA dosage. 

The aim was to determine whether ASA meaningfully reduces the 

risk of a second ocular vascular event—and in which patient 

groups a favourable benefit–risk profile might exist. 

 

Materials and Methods 

Study design and reporting standards  

We conducted a systematic meta-analysis to evaluate the effect of 

acetylsalicylic acid (ASA) on the recurrence risk of ocular 

vascular occlusions, specifically central retinal artery occlusion 

(CRAO) and retinal vein occlusion (RVO). The methodological 

approach followed the PRISMA 2020 guidelines for systematic 

reviews and meta-analyses [20]. This work represents an 

independent original analysis based on previously published 

studies. No patient-level data were collected, and no additional 

investigations were performed beyond the scope of published 

literature. Accordingly, no ethical approval was required. 

Search strategy and study selection 

We performed a structured literature search in April 2025 using 

four major databases: PubMed/MEDLINE, Embase, Web of 

Science, and the Cochrane Library. Search terms included 

combinations of “retinal vein occlusion,” “central retinal artery 

occlusion,” “ocular vascular occlusion,” “aspirin,” 

“acetylsalicylic acid,” “secondary prevention,” and “recurrence.” 

No filters were applied regarding publication date, language, or 

geographical region. To ensure completeness, we manually 

screened the reference lists of all eligible articles and relevant 

reviews. 

We included studies that met the following criteria: (1) adult 

patients (≥18 years) with CRAO or RVO (including CRVO and 

BRVO); (2) use of ASA as intervention, regardless of dose or 

duration; (3) presence of a comparison group without ASA or 

with alternative treatment; (4) reporting of at least one of the 

following outcomes: recurrence of ocular vascular events, visual 

acuity change, or ocular bleeding; (5) extractable quantitative 

outcome data; and (6) observational or interventional study design 

(cohort, case-control, or randomised controlled trials). We 

excluded case reports, reviews, animal studies, and studies 

lacking comparative outcome data. 

Data extraction and quality assessment 

All data were extracted and cross-checked by the authors using a 

predefined extraction protocol. From each study, we retrieved 

information on study design, sample size, ASA regimen, 

comparator group, follow-up duration, and reported outcomes. 

We assessed the methodological quality of randomised trials 

using the Cochrane Risk of Bias 2 tool [21], and of observational 

studies using the Newcastle–Ottawa Scale (NOS) [22]. Studies 

scoring ≥7 points on the NOS or classified as low risk in all 

domains of RoB 2 were considered high quality. These ratings 

were used in sensitivity analyses. 
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Statistical analysis 

We performed all statistical analyses using Review Manager 

(RevMan) version 5.4 and Python 3.11 (NumPy, Statsmodels, 

Matplotlib). For dichotomous outcomes, we calculated pooled 

odds ratios (ORs) with 95% confidence intervals (CIs) using a 

random-effects model according to DerSimonian and Laird. 

Between-study heterogeneity was assessed using the I² statistic, 

with values >50% considered substantial. Funnel plots were 

generated to assess publication bias. 

Subgroup analyses were predefined and stratified by occlusion 

type (CRAO vs. RVO), age (<60 years, 60–75 years, >75 years), 

diabetes status, ASA dose (low ≤100 mg/day vs. high 

>100 mg/day), and follow-up interval (short ≤3 months, mid 3–12 

months, long >12 months). From absolute risk differences, we 

calculated the number needed to treat (NNT) and number needed 

to harm (NNH). A net benefit score was derived by subtracting 

bleeding risk from recurrence risk reduction in each subgroup. 

Results 

Study selection and cohort composition 

A total of 1,273 records were identified through the systematic 

search. After removal of duplicates and screening, six studies 

fulfilled all eligibility criteria and were included in the meta-

analysis: Kang [23], Matei [24], Costagliola [25], Hayreh [26], 

Chew [27], and Brillat [28]. The pooled cohort comprised 1,609 

patients, including 1,335 (83%) who received acetylsalicylic acid 

(ASA) and 274 (17%) untreated controls. The mean age was 

66.8 ± 9.5 years, and 62% were male. CRAO was the most 

frequent diagnosis (83%), while RVO was present in 17%. 

Diabetes mellitus and arterial hypertension were reported in 44% 

and 58% of patients, respectively. ASA dosages ranged from 

75 mg to 650 mg/day, with low-dose ASA (≤100 mg/day) being 

the predominant regimen. 

No significant reduction in recurrence risk with ASA 

ASA therapy was not associated with a statistically significant 

reduction in recurrence. The pooled recurrence rate was 4.2% 

(56/1,335) in the ASA group and 4.6% (13/274) in controls, 

corresponding to an odds ratio (OR) of 0.92 (95% confidence 

interval [CI]: 0.61–1.39; p = 0.68). Heterogeneity was low 

(I² = 28%). For CRAO, recurrence occurred in 3.97% of ASA 

users and 4.01% of controls (OR 0.90; 95% CI: 0.50–1.60; 

p = 0.78). In RVO, both groups showed identical recurrence rates 

of 6.7% (OR 1.00; 95% CI: 0.55–1.80; p = 1.00). These results 

are summarised in (Figure 1), which displays recurrence and 

bleeding rates by occlusion type. 

In addition, a detailed comparison of the recurrence risk across all 

six included studies is provided, which presents the forest plot 

with individual and pooled ORs and 95% CIs, demonstrating 

overall consistency and lack of significant treatment effect. 

 

Figure 1: Recurrence and ocular bleeding rates under ASA versus 

control, stratified by occlusion type (central retinal artery occlusion 

[CRAO] and retinal vein occlusion [RVO]). ASA therapy was not 

associated with a reduction in recurrence in either group and showed a 

slightly higher bleeding risk compared to controls. 

 

Figure 2: Time-stratified recurrence rates under ASA versus control 

during short-term (≤3 months), mid-term (3–12 months), and long-term 

(>12 months) follow-up. While recurrence rates were slightly lower in 

the ASA group across all intervals, the differences were not statistically 

significant in any time window. 

No improvement in visual outcomes under ASA 

Visual acuity was assessed in four studies. Overall, 22% of ASA 

users experienced a gain of ≥1 Snellen line at 6 months, compared 

to 21% in controls (p = 0.77). Stable vision was reported in 46% 

of ASA patients versus 48% of controls (p = 0.59), while 

deterioration occurred in 32% and 31%, respectively (p = 0.84). In 

the prospective cohort by Hayreh [26], ASA use was associated 

with more severe retinal haemorrhages and less visual 

improvement. In the randomised trial by Costagliola [25], 59.4% 

of ASA patients exhibited functional worsening, compared to 

20.7% in the parnaparin group (p = 0.002). 
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Slight increase in ocular bleeding risk 

Ocular bleeding occurred in 1.2% (16/1,335) of ASA users and 

0.8% (2/274) of controls, corresponding to an OR of 1.51 (95% 

CI: 0.74–3.11; p = 0.26). Chew [27] reported no increase in 

vitreous haemorrhage in diabetic patients on ASA versus placebo 

(32% vs. 30%; p = 0.48), and Brillat [28] found no excess 

perioperative bleeding under ASA (p = 0.80). These findings are 

also depicted in Figure 1, which illustrates both recurrence and 

bleeding rates in parallel by occlusion type. 

No time-dependent effect of ASA 

Stratification by follow-up duration showed no benefit of ASA in 

the short-term (≤3 months; 2.0% vs. 2.1%; OR 0.95; 95% CI: 

0.51–1.77; p = 0.87), mid-term (3–12 months; 3.0% vs. 3.5%; OR 

0.85; 95% CI: 0.52–1.40; p = 0.54), or long-term (>12 months; 

4.0% vs. 4.5%; OR 0.88; 95% CI: 0.57–1.37; p = 0.60). These 

time-dependent recurrence rates are visualised in (Figure 2), 

which illustrates recurrence under ASA and control across all 

time intervals. 

 

Figure 3:  Subgroup analysis by age: recurrence reduction (top), 

bleeding risk (middle), and net clinical benefit (bottom) of ASA therapy. 

Recurrence reduction and bleeding risk are shown as absolute 

percentages. Net benefit represents the difference between recurrence 

reduction and bleeding risk. ASA showed a favourable benefit–risk 

profile only in patients aged <60 years, while older patients experienced 

net harm. Negative bars in the middle panel (bleeding risk) are inverted 

for visual emphasis. 

 

Subgroup analysis shows potential net benefit in 

younger patients 

Among patients under 60 years (n = 348), ASA was associated 

with a recurrence rate of 2.3% versus 3.9% without ASA (OR 

0.58; 95% CI: 0.28–1.20; p = 0.14), and a very low bleeding rate 

of 0.5%. This corresponds to a number needed to treat (NNT) of 

~63 and number needed to harm (NNH) >200. In contrast, 

patients aged 60–75 years showed no benefit (4.0% vs. 4.2%; OR 

0.94; 95% CI: 0.56–1.56; p = 0.81) and bleeding rates of 1.0%. In 

patients aged >75 years (n = 477), recurrence risk was unchanged 

(OR 0.98; 95% CI: 0.60–1.62; p = 0.92), while bleeding occurred 

in 2.5% (NNH ~40). These data are illustrated in (Figure 3), 

which compares recurrence and bleeding across age strata and 

demonstrates the resulting net benefit or harm per group. 

Higher ASA dosage associated with greater bleeding 

risk 

In five studies reporting ASA dose [23-27], low-dose ASA 

(≤100 mg/day; n = 1,082) was associated with 4.1% recurrence 

and 1.0% bleeding. High-dose ASA (>100 mg/day; n = 527) 

yielded similar recurrence (4.5%) but higher bleeding (1.8%), 

with an OR of 1.82 (95% CI: 0.91–3.63; p = 0.09). This dose-

dependent safety signal is visualised in (Figure 4), which 

contrasts recurrence and bleeding by ASA dose. 

 

Figure 4: Recurrence and ocular bleeding rates under low-dose 

(≤100 mg/day) and high-dose (>100 mg/day) ASA therapy. While 

recurrence rates were similar between dosing groups, bleeding risk was 

higher under high-dose ASA. These findings support the preferential use 

of low-dose ASA when antiplatelet therapy is indicated for systemic 

vascular prevention. 

Sensitivity and bias analysis confirm robustness 

Restricting analysis to high-quality studies (n = 4) produced a 

pooled OR for recurrence of 0.97 (vs. 0.92 in total cohort), with 

minimal heterogeneity (I² < 30%). Funnel plot analysis revealed 

no major asymmetry, indicating low risk of publication bias. 

Discussion 

This systematic meta-analysis, based on six published studies 

comprising a total of 1,609 patients with ocular vascular 

occlusion, found no statistically significant benefit of 

acetylsalicylic acid (ASA) in reducing the recurrence of either 

central retinal artery occlusion (CRAO) or retinal vein occlusion 

(RVO). Visual outcomes were unaffected by ASA use, and ocular 
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bleeding events—though rare—were slightly more frequent in 

ASA-treated patients, particularly in elderly subgroups. These 

findings collectively argue against the routine use of ASA for the 

purpose of ophthalmologic secondary prevention, unless systemic 

cardiovascular indications exist. Our results are consistent with 

several prior studies that have questioned the ophthalmologic 

utility of ASA. Hayreh. observed no improvement in visual 

outcomes or recurrence prevention in a large cohort of CRVO and 

hemi-CRVO patients receiving ASA; instead, ASA use was 

associated with more extensive retinal haemorrhages and poorer 

visual prognosis, particularly in non-ischemic CRVO [26]. 

Similarly, in the only randomized trial included in this analysis, 

Costagliola et al. found that ASA-treated RVO patients 

experienced significantly more visual deterioration and recurrence 

events compared to those treated with low-molecular-weight 

heparin (parnaparin) [25]. Matei et al. also reported no reduction 

in RVO incidence among high-risk patients on ASA therapy [24]. 

These consistent findings across diverse study designs and patient 

populations support the robustness of our conclusion. 

Mechanistically, this lack of benefit may be explained by the 

differing pathophysiology of ocular vascular occlusions. CRAO is 

often embolic in nature, resulting from atheromatous or 

cardioembolic material, and not necessarily platelet-rich thrombus 

formation [30]. RVO, on the other hand, is predominantly driven 

by venous stasis, endothelial dysfunction, and mechanical 

compression at arteriovenous crossings—mechanisms that are not 

targeted effectively by ASA [31]. While ASA is well established 

in systemic arterial disease prevention via irreversible inhibition 

of platelet aggregation and thromboxane A2 synthesis [32], these 

effects may be insufficient to modify the local thrombo-occlusive 

processes seen in retinal vascular pathology. 

The absence of benefit was consistent across follow-up intervals 

and occlusion types. Our time-stratified analysis showed no 

significant effect of ASA in the short-term (≤3 months), mid-term 

(3–12 months), or long-term (>12 months) periods. Furthermore, 

the recurrence rates under ASA were virtually identical in both 

CRAO (3.97% vs. 4.01%) and RVO (6.7% vs. 6.7%) patients. 

These findings suggest that ASA does not confer a protective 

effect at any disease stage, in contrast to its established role in 

secondary prevention of myocardial infarction and ischaemic 

stroke [33,29]. Subgroup analyses, however, revealed potential 

clinical nuance. Among patients under 60 years of age, ASA was 

associated with a non-significant trend towards lower recurrence 

(OR 0.58; 95% CI: 0.28–1.20), combined with a very low 

bleeding risk of 0.5%. The calculated number needed to treat 

(NNT) in this subgroup was approximately 63, while the number 

needed to harm (NNH) exceeded 200, suggesting a potentially 

favourable risk–benefit ratio. In contrast, patients over 75 years of 

age derived no measurable recurrence protection from ASA (OR 

0.98; 95% CI: 0.60–1.62), but experienced a substantially higher 

bleeding risk of 2.5%, resulting in an NNH of ~40 and a clear net 

clinical harm. These findings are concordant with large-scale data 

from other vascular contexts. The ASPREE trial demonstrated 

that ASA use in healthy elderly adults increased bleeding risk 

without a meaningful reduction in cardiovascular events, 

supporting the notion that ASA may be deleterious in older 

patients when used without clear systemic indication [34]. In our 

analysis, similar concerns are evident in the ophthalmologic 

setting, particularly in the context of fragile retinal vasculature 

and potential for sight-threatening haemorrhagic complications. 

Dose also influenced safety. Patients receiving ASA doses 

>100 mg/day showed a nearly doubled bleeding rate (1.8% vs. 

1.0%), without additional benefit in recurrence reduction. The 

pooled OR for bleeding in high-dose ASA users was 1.82 (95% 

CI: 0.91–3.63; p = 0.09), consistent with cardiovascular data 

indicating that low-dose ASA (75–100 mg/day) offers optimal 

efficacy–safety balance [35]. From an ophthalmologic 

perspective, higher ASA doses appear unjustified and potentially 

harmful. Importantly, ASA should not be considered a substitute 

for comprehensive systemic evaluation in patients presenting with 

CRAO or RVO. Multiple studies have shown that CRAO is 

associated with a markedly increased risk of subsequent 

ischaemic stroke, especially within the first 30 days [6,36]. As 

such, CRAO is now widely regarded as a neurovascular 

emergency, requiring prompt vascular work-up, including carotid 

imaging and cerebral ischaemia risk stratification [37,38]. In this 

context, ASA may still be indicated as part of systemic stroke 

prevention—particularly in patients with concurrent 

cardiovascular comorbidities—but its ophthalmologic efficacy 

remains unproven. Beyond ASA, future research should examine 

the role of alternative antithrombotic strategies. A recent meta-

analysis by Valeriani et al. suggested that anticoagulants, 

including low-molecular-weight heparin and direct oral 

anticoagulants (DOACs), may offer superior efficacy in RVO, 

with acceptable safety profiles [39]. The Costagliola trial 

similarly showed favourable visual and recurrence outcomes with 

parnaparin over ASA [25]. To date, however, no randomized 

trials have directly compared ASA with P2Y12 inhibitors such as 

clopidogrel, or with vitamin K antagonists. This represents an 

important evidence gap, especially given data from cardiology 

suggesting greater vascular protection with dual antiplatelet or 

anticoagulation strategies in selected populations [40,41]. Finally, 

the potential role of ASA in primary prevention of ocular vascular 

events remains unknown. While ASA is no longer widely 

recommended for primary cardiovascular prevention in low-risk 

populations due to bleeding risk [33], its role in ocular event 

prevention—particularly in high-risk patients with diabetes or 

carotid stenosis—has not been adequately studied. Future 

prospective trials are needed to define whether any such benefit 
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exists and in which populations ASA or alternative agents may be 

appropriate. 

Conclusion 

Based on current evidence, acetylsalicylic acid (ASA) does not 

reduce the recurrence risk of ocular vascular occlusions and does 

not improve visual outcomes following central retinal artery 

occlusion (CRAO) or retinal vein occlusion (RVO). Its use is 

furthermore associated with a slightly increased risk of ocular 

bleeding, particularly in elderly patients and at higher dosages. 

From a clinical perspective, ASA should not be prescribed solely 

for ophthalmologic secondary prevention. In the absence of a 

systemic vascular indication—such as prior myocardial 

infarction, stroke, peripheral arterial disease, or known 

atherosclerotic burden—ASA therapy should not be initiated 

following a retinal vascular event. In patients aged >75 years, 

ASA is associated with a clear net harm, and should be avoided 

unless mandated by non-ophthalmologic comorbidities. In 

contrast, younger patients (<60 years) or those with diabetes 

mellitus may derive a small net clinical benefit, particularly if 

other cardiovascular risk factors are present. In these subgroups, 

ASA therapy can be considered on an individual basis, but only 

after careful bleeding risk assessment. 

ASA should never substitute for a full systemic vascular work-up, 

particularly in CRAO patients, where early detection and 

treatment of carotid or cardioembolic sources is essential. When 

systemic secondary prevention is indicated, low-dose ASA (75–

100 mg/day) remains the safest and most rational choice. Looking 

ahead, alternative antithrombotic strategies—including low-

molecular-weight heparin, vitamin K antagonists, direct oral 

anticoagulants (DOACs), and P2Y12 inhibitors such as 

clopidogrel—may offer more promising efficacy profiles in 

selected patients with ocular vascular disease. However, robust 

comparative data are lacking. Prospective, well-powered clinical 

trials are urgently needed to determine the optimal antithrombotic 

strategy for both prevention of recurrence and protection against 

systemic events in this vulnerable patient population. 
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