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Retinal vein occlusion (RVO) represents a common cause of visual impairment 
and blindness. RVO may be associated with both local (e.g., hyperopia, 
glaucoma) and systemic (e.g., hypertension, diabetes, smoking, obesity, 
and dyslipidaemia) risk factors. The association with thrombophilia remains 
controversial. Data on the use of antithrombotic therapy for RVO are poor and 
inconsistent with most of the information being derived from observational 
studies. Here we provide a position statement from the Italian Society on 
Thrombosis and Haemostasis (SISET) to guide the clinical and therapeutic 
management of patients with RVO based on the available evidence and expert 
opinion.
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vein occlusion.

antithrombotic treatment of retinal 
vein occlusion: a position statement 
from the italian society on thrombosis 
and haemostasis (siset)
Francesco Paciullo1*, Emanuele Valeriani2*, Angelo Porfidia3*, Marcello Di Nisio4, 
Marco P. Donadini5, Rossella Marcucci6, Domenico Prisco6, Carlo Cagini7, 
Paolo Gresele1, Walter Ageno5

Position paper

haeMostasis and 
throMBosis

Arrived: 20 October 2021
Revision accepted: 26 November 2021
correspondence: Walter Ageno
e-mail: walter.ageno@uninsubria.it

1Division of Internal and 
Cardiovascular Medicine, 

Department of Medicine and Surgery, 
University of Perugia, Perugia, Italy; 

2Diagnostic and Therapeutic Medicine 
Department, University Campus 
Bio-Medico of Rome, Rome, Italy; 

3Department of Medicine, 
Fondazione Policlinico 

Universitario A. Gemelli IRCCS, 
Università Cattolica del Sacro 

Cuore, Rome, Italy; 
4Department of Medicine and Ageing 

Sciences, University 
G. D’Annunzio, Chieti-Pescara, Italy; 

5Department of Medicine and 
Surgery, University of Insubria, 

Varese, Italy; 
6Department of Experimental 

and Clinical Medicine, "Careggi" 
University Hospital, University 

of Florence, Florence, Italy; 
7Department of Medicine and Surgery, 
Section of Ophthalmology, University 

of Perugia, Perugia, Italy

introduction
Retinal vein occlusion (RVO) is a venous thrombosis in an unusual site that may involve the 
central retinal vein (central vein occlusion, CRVO) or its branches (branch vein occlusion, 
BRVO)1.
More than 16 million people worldwide are affected by RVO, making it the second 
most common retinal vascular disease after diabetic retinopathy2. The estimated 
age- and sex-standardised prevalence of BRVO and CRVO are 4.4 and 0.8 per 1,000, 
respectively, with higher values in elderly, Asian, and Hispanic populations2. The 
cumulative 10-year incidence of RVO ranges between 1.38% and 1.92%3. Clinical 
manifestations may be widely variable ranging from a mild, and sometimes not 
perceived, visual impairment to important functional deterioration; development 
of neovascular glaucoma and retinal detachment is rare4. RVO diagnosis requires 
ophthalmic evaluation, including an accurate medical history (timing and duration 
of symptoms), ocular tone measurement, fundus examination, and visual acuity 
assessment. Fluorescin angiography and/or optical coherence tomography may 
confirm diagnosis and objectively measure retinal perfusion and macular oedema at 
diagnosis and during follow-up5. 

*Francesco Paciullo, Emanuele Valeriani, and 
Angelo Porfidia share first co-authorship.
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scoPe and MethodologY
Evidence to guide antithrombotic management strategies 
for RVO is scarce and is mostly derived from observational 
studies and few small randomised controlled trials (RCTs). 
This position statement aims to provide clinicians with 
practical advice on how to identify those patients who may 
benefit from antithrombotic treatment and to suggest 
the best management according to procedures currently 
available. MEDLINE and EMBASE databases were 
systematically screened from inception up to February 
2021, and clinical trial registries (i.e., clinicaltrial.gov) 
were searched to retrieve additional information from 
ongoing studies. 
Following a literature review, the articles selected were 
critically evaluated to formulate a series of statements on 
relevant clinical topics. These statements were proposed 
and discussed by the panel of experts based on their 
expertise and the evidence available in the field. Each 
member of the panel finally expressed his/her agreement 
or disagreement (Online Supplementary Content, Table SI). 
“Recommend” indicates a strong statement with high 
consensus among members of the panel (>75%), whereby 
the clinician should consider adopting the practice in most 
cases. “Suggest” ref lects a weaker guidance statement 
with only moderate consensus among panel members 
(50-75%), whereby the clinician may choose to adopt 
the statement or use an alternative approach to manage 
patients. No attempt to formally grade the evidence was 
made due to the insufficiency of good quality intervention 
trials.

clinical historY of retinal Vein occlusion 
Patients 
RVO usually manifests as a sudden and painless 
impairment or loss of visual acuity, mainly due to the 
formation of retinal oedema; it may result in retinal 
haemorrhages, glaucoma, neovascularisation, and 
retinal detachment leading to blindness6. CRVO is usually 
characterised by more severe visual impairment and lower 
rate of spontaneous remission than BRVO7. 
Information on the risk of recurrent RVO remains limited 
but case numbers seem to suggest that this is not a rarity; 
the cumulative risk at 2- and 4-year follow-up was reported 
to be 0.9% and 2.5% for cases in the same eye, and 7.7% 
and 11.9% for cases in the other eye8. A more recent 8-year 

follow-up case control study reported a recurrence of 11.1% 
in untreated  patients9. The risk of recurrent RVO seems to be 
higher in patients with hypertension and hyperlipidaemia10. 
Patients with RVO have a higher long-term risk of 
cardiovascular events. In several studies, cardiovascular 
risk was higher than in the general population with a 
roughly two-fold increased risk of developing stroke, 
myocardial infarction, and cardiovascular death9,11-15. The 
results of a meta-analysis of six studies (total 549 patients) 
reported that the Framingham score of RVO patients 
(10.1%; 95% CI: 9.9-10.2) is significantly higher than that 
of 8.4 million people aged 40-74 years from the general 
Canadian population (difference in percentage risk = 4.1; 
95% CI: 4.0-4.2; p<0.0001)12.
Appropriate management of relevant cardiovascular 
risk factors (e.g., arterial hypertension, diabetes, 
dyslipidaemia) is strongly advisable to reduce the risk of 
future complications16. However, no data are available on 
the effect of different therapeutic strategies on long-term 
clinical outcomes in patients with RVO.

retinal Vein occlusion Pathogenesis and 
risK factors
RVO is often associated with local risk factors (e.g., 
hyperopia, glaucoma) which, by increasing intraocular 
pressure, favour stasis, and thus thrombosis. Moreover, 
a wide range of systemic disorders and risk factors have 
been associated with RVO5,11. The close relationship 
between RVO and traditional cardiovascular risk factors 
(e.g., hypertension, diabetes, smoking, obesity, and 
dyslipidaemia), atherosclerosis and arterial thrombosis 
has been suggested by many observational studies9,16-19. 
It has been proposed that conventional cardiovascular 
risk factors may favour blood stasis in the  retinal veins 
through their compression by the atherosclerotic retinal 
arteries1. Other non-conventional cardiovascular risk 
factors, like lipoprotein (a) or increased platelet reactivity, 
may further contribute to RVO development17,20,21.
The role of thrombophilia in RVO is controversial4,5. 
In spite of the reports from individual studies of 
an association between RVO and some typical vein 
thrombosis-associated thrombophilic alterations 
(i.e., hyperhomocysteinaemia, prothrombin gene and 
factor V Leiden mutations, antithrombin, protein 
C or S deficiencies), recent meta-analyses produced 
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conf licting results20-26. Antiphospholipid syndrome 
is  responsible for  roughly a two-fold increased risk 
of RVO, especially in patients with triple positivity 
(i.e., lupus anticoagulant, anti-cardiolipin and 
anti-β2-glicoprotein). Similarly, antiphospholipid 
antibody titres were significantly higher in patients with 
RVO than in the general population, even in the absence 
of other cardiovascular risk factors27. However, concerns 
remain about the estimated risk of RVO in patients with 
antiphospholipid syndrome. In the available studies, 
the incidence of lupus anticoagulant was higher than 
previously reported, no information was available as 
to the timing of lupus anticoagulant measurement 
(i.e., during or after anticoagulant therapy), and only 
activated partial thromboplastin time-derived tests were 
used while other recommended tests (e.g., dilute Russel 
viper venom test) were not performed28. 
 The strongest association between RVO and 
thrombophilia has been reported in younger patients 
(age ≤45 years), those with a family or personal history 
of venous thromboembolism, and those without 
cardiovascular risk factors29-31. Autoimmune diseases 
(e.g., systemic lupus erythematosus) as well as oestrogen 
therapy, may also represent potential risk factors for 
RVO, although evidence is limited32-35.

retinal Vein occlusion treatMent
To date there is still no universally agreed gold standard 
of treatment for RVO; therapy aims to reduce local 
complications (e.g., oedema and neovascularisation), 
favour recanalisation, and prevent cardiovascular 
events36.

ophthalmologic management of local complications
Ophthalmological interventions, including dexamethasone 
intraocular implant and intravitreal injection of angiogenesis 
inhibitors (e.g., bevacizumab), are aimed at reducing local 
oedema and neovascularisation. A recent meta-analysis 
including 4 RCTs and 12 observational studies reported a 
greater lower letter gain in best corrected visual acuity (mean 
difference -6.59; 95CI: −8.87 to −4.22) in dexamethasone 
implants versus angiogenesis inhibitors37.
Other treatments that have been suggested to improve 
visual acuity include grid macular laser photocoagulation, 
arteriovenous sheathotomy, and intravitreal streptokinase5.

Efficacy of antithrombotic treatment 
Data on the efficacy of antithrombotic drugs for the 
treatment and prevention of RVO are inconsistent. Few 
RCTs are available, and most data come from small, 
low-quality observational studies at high risk of bias 
(Table I)38,39. 
The use of antiplatelet therapy in RVO is supported by the 
results of only one placebo-controlled trial. This study 
compared six months of therapy with ticlopidine 250 mg 
twice daily with no treatment in 89 patients with acute 
RVO. Visual acuity improvement was significantly greater 
after antiplatelet administration, especially in patients 
with increased platelet aggregation and hyperlipidaemia40. 
More recently, data from a prospective cohort of 307 
patients with acute RVO showed that antiplatelet therapy 
significantly reduced the absolute risk of recurrence (by 
7.2% with aspirin and of 9.2% with ticlopidine) compared 
with no antithrombotic use41. 
The efficacy of low molecular weight heparin (LMWH) 
was assessed in three RCTs comparing parnaparin or 

Table I - Randomised controlled trials evaluating antithrombotic treatment in patients with retinal vein occlusion (RVO)

 author rVo diagnosis sample
(case/controls)

treatment comparator follow-up setting outcome

huotsmuller, 
1984 48/41 Ticlopidine Placebo Not specified Acute RVO Visual acuity

farahvash, 
2008

Visual acuity, 
Fundus, FAG 24/23 Dalteparin ASA 12 months Acute BRVO Visual acuity

farahvash, 
2008

Visual acuity, 
Fundus, FAG 47/46 Dalteparin ASA 6 months Acute CRVO Visual acuity

ageno, 2010 Visual acuity, 
FAG 28/30 Parnaparin ASA 6 months Acute RVO Eye worsening assessed with FAG, 

visual acuity and visual field

ASA:acetylsaliylic acid; FAG: fluoro-angiography; RVO: retinal vein occlusion.
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dalteparin with aspirin in patients with recent onset 
(within 15-30 days) BRVO or CRVO42-44. Parnaparin at a 
fixed daily dose of 12,800 International Units (IU) for 
seven days followed by 6,400 IU for three months was 
significantly more effective than aspirin in reducing 
functional impairment at follow-up (20.7% vs 59.4%) and 
recurrent RVO (0% vs 10%), without any difference in 
bleeding rates42. In a similar manner, dalteparin at the 
dose of 100 IU/kg twice daily for ten days followed by 100 
IU/kg once a day for another ten days significantly reduced 
neovascularisation and visual impairment as compared to 
aspirin administered at the dose of 100 mg once a day for 
20 days43,44. A subsequent meta-analysis including these 
three studies for a total of 229 patients confirmed these 
observations, reporting a 78% relative risk reduction of 
adverse ocular outcomes after LMWH administration, 
without any increase in the risk of vitreous haemorrhage39. 
Observational data suggest that the use of warfarin, 
as anticoagulant, with an International Normalized 
Ratio (INR) range between 2 and 3, may improve ocular 
outcomes (i.e., visual acuity and vessel recanalisation) as 
compared to antiplatelet therapy, especially in patients 
aged <50 years and with antiphospholipid syndrome45. 

Data on fondaparinux (2.5 mg daily) are available 
only from small case series in which visual acuity 
improvement was achieved in 9 of 11 included patients 
(81%) during a median follow-up of 13.5 months46. 
Finally, no clinical studies have so far evaluated the 
role of direct oral anticoagulants (DOACs) in RVO. A 
recent study including a cohort of 281,970 patients with 
non-valvular atrial fibrillation reported a higher 
occurrence of RVO in patients treated with DOACs than in 
warfarin-treated patients (odds ratio 1.59; 95%  CI: 1.35-1.86), 
but a lower risk of intraocular bleeding (odds ratio 0.86; 
95% CI: 0.75-0.98)47. 
The role of antithrombotic agents in the extended 
secondary prevention of RVO and in the prevention 
of cardiovascular events remains unexplored because 
treatment duration in RCTs ranged from few weeks to 
six months7. Currently, there is no evidence to support 
the use of anticoagulant therapy, if prescribed, beyond 
1-3 months. 
For the prevention of cardiovascular events, the use 
of antiplatelet agents should be based on the overall 
assessment of cardiovascular risk factors and on the 
individual risk profile, possibly considering RVO as an 

figure 1 - therapeutic approach to manage patients with retinal vein occlusion (rVo)
*Small and isolated retinal haemorrhage does not represent an absolute contraindication to antithrombotic treatment. Perform vitreal procedures 
at the trough levels of anticoagulant therapy, when indicated. 
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additional predictor of future events. Based on currently 
available evidence, a suggested approach to manage 
patients with RVO is outlined in Figure 1.

antithrombotic treatments and intraocular 
haemorrhage
Retinal haemorrhages are quite common complications 
of RVO and are the consequence of venous obstruction or 
neoangiogenesis48. Intraocular bleeding is often found 
at the time of RVO diagnosis making therapeutic choices 
challenging49. These bleedings, however, require prompt 
intervention (e.g., laser photocoagulation, cryotherapy 
or pars plana vitrectomy) only in case of submacular, 
subhyaloid, and vitreous localisation, to avoid a permanent 
loss of vision50,51. Despite no available information on 
the safety of LMWH in patients presenting with retinal 
haemorrhage, data from three RCTs provided reassuring 
results showing that patients receiving LMWH had a 
lower risk of intraocular bleeding than those receiving 
antiplatelet therapy42-44. In these RCTs, the presence of 
retinal haemorrhage at diagnosis did not exclude patients 
from being assigned to antithrombotic treatment42-44.

antithrombotic therapy and vitreal surgery
Patients with RVO are frequently treated with intravitreal 
injections, and sometimes vitreal surgery. In a small case 
series of 25 patients undergoing vitreal surgery while on 
warfarin (INR between 1.5 and 3; median 2), one patient 
experienced intraretinal perioperative haemorrhage. 
According to the few available data, it seems reasonable 
to perform vitreal procedures at the trough levels of 
anticoagulant therapy52,53.

Position stateMents
1. In all patients with suspected RVO, we recommend 

immediate ophthalmic consultation including 
visual acuity assessment, fundus and ocular tone 
examination, optical coherence tomography, and 
f luorescin-angiography if ischaemia is suspected, to 
confirm diagnosis and assess degree of functional 
impairment. 

2. In all patients with a confirmed diagnosis of RVO, we 
recommend a multidisciplinary approach involving 
an expert in thrombosis and haemostasis to plan risk 
factor assessment and treatment strategies.

3. In patients with RVO who have no apparent 
systemic risk factors, especially in those aged 

<45 years, we suggest assessing the complete panel of 
antiphospholipid antibodies (i.e., lupus anticoagulant, 
anti-cardiolipin and anti-β2-glicoprotein) and 
measurement of homocysteine. The search for lupus 
anticoagulant should be performed when patients are 
far from anticoagulation.

4. In all patients with RVO, we recommend careful 
assessment and treatment of cardiovascular 
risk factors, with particular attention to arterial 
hypertension, dyslipidaemia, diabetes mellitus, and 
hyperhomocysteinaemia.

5. Considering the potential prothrombotic effect 
of oestrogen therapy, we suggest alternative 
contraceptive methods in all women in whom these 
agents may have contributed to RVO development. 

6. In patients with recent onset RVO (within 15-30 days) 
at low bleeding risk and without local risk factors (e.g., 
hyperopia, glaucoma), we recommend the use of a 
therapeutic dose of LMWH for the first week followed 
by half-dose LMWH for 1-3 months over aspirin or no 
treatment.

7. We suggest not to consider small and isolated retinal 
haemorrhage as an absolute contraindication to 
antithrombotic treatment in patients with RVO.

8. In patients taking antiplatelet therapy for stable 
arterial disease, we suggest to temporarily withhold 
antiplatelet therapy when full-dose LMWH therapy is 
prescribed for recent RVO.

9. We recommend performing vitreal procedures, when 
indicated, at the trough levels of anticoagulant therapy.

10. We recommend considering long-term aspirin 
administration for primary prevention of 
cardiovascular disease in patients with RVO at high 
or very high cardiovascular risk. 
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