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What to do when stroke hits the eye(s)?



outline

• Why retinal stroke?

• Antithrombotic and thrombolytic 
medications: Review of the evidence

• How do we treat?
– What is our current practice?

• How can we make a different?
– The LIRIC Study



• 2nd most common retinal vascular disease after diabetic 
retinopathy. 

• Middle age to elderly, affected 1.6% in persons > 49 yr with 
a 10-yr incidence of 1.6%

• RVO Natural history:
– “None of VA improvement better than 20/40”
– Up to 1/3 of non-ischemic CRVO converted to ischemic over 3 years.
– Untreated CRVO eyes generally had poor VA which decline further 

over time.

• Result in substantially higher medical costs and resource 
utilization than glaucoma or systemic HT.

• Negative impact on QoL independent of the visual outcome

• Increased stroke risk (1.5 OR)

Why retinal stroke?



• Long-term complications: reduced VA, iris 
neovascularization and neovascular glaucoma

• Rx laser photocoagulation, hemodilution, intravitreal 
steroid, angiogenesis inhibitor (anti-VGF)

• Associated with atherosclerosis risk factors including 
hyperhomocysteinemia and APA+

• Associated with atherosclerosis risk factors including 
hyperhomocysteinemia and APA+

• Questionable Role of anti-thrombotic medication

What is already known in this area?



Rx of RVO

• Identification and therapy of the detectable risk factors

• Specific treatment aimed at the occlusive form

• Treatment of RVO complications



Variables 
PrEViSTA 

n=334 

NEMESIS 

n=1316 

MSIS 

n=624 
P value 

Age (mean +/- SD) 70.9 (15.0) 73.9 (14.5) 64.5 (14.8) <0.001  

Sex: Female, n (%) 175 (52.4) 731 (55.5) 297 (47.6) 0.005 

Hypertension, n (%) 263 (79.2) 703 (54.4) 373 (60.2) <0.001 

Atrial fibrillation, n (%) 54 (16.2) 286 (21.7) 52 (8.60) <0.001 

Diabetes, n (%) 59 (17.7) 228 (17.5) 187 (30.1) <0.001 

Current smoking 43 (12.9) 188 (16.7) 98 (15.6) 0.23 

Hyperlipidemia, n (%) 77 (23.10) NA 148 (24.0) 0.80 

Alcohol consumption, n (%) 20 (6.0) 618 (57.6) 18 (2.9) <0.001 

Rheumatic heart disease, n (%) NA 9 (0.7) 16 (2.6) 0.001 

Other valvular heart disease, n (%) NA 32 (2.5) 7 (1.1) 0.05 

Transient ischemic attack, n (%) 18 (5.4) 399 (30.3) 49 (7.9) <0.001 

Previous myocardial infarction, n (%) 18 (5.4) 174 (13.4) 67 (10.7) <0.001 

 

Risk Factor N %

• HT 
• Hyperlipidemia
• DM
• Previous MI
• Prior stroke / TIA
• Malignancy
• AF
• Smoking
• Autoimmune disease
• Thrombophilia

1,280
795
753
164
152
88
56
127
122
8

61.8
38.4
36.4
7.9
7.3
4.2
2.7
1.3
1.1
0.4



Table 6. Treatment received 

n %
• Intravitreal anti-VEGF injection

• Panretinal photocoagulation

• ASA

• Vitrectomy

• Clopidogrel

• Intravitreal steroid injection

• Other antiplatelet

• Heparin/LMWH

796

550

161

134

55

46

32

6

38.4

26.6

7.8

6.5

2.7

2.2

1.5

0.3



(predicted N 172 pts,
Randomized 67)

Early stopped trial







• 664 RVO pts: 284 on ASA, 380 no ASA 
– ASA user showed significantly greater severity of fundus 

hemorrhage compared to non ASA user (p,0.001)
– Pt with ischemic CRVO and hemi CRVO showed NO significant 

effect of ASA use on VA.
– ASA use did not have a significant effect on time to resolution 

to macular edema.
Ophthalmology 118 (8) (2011) 1603-1611

• 78 pts with BRVO: 37 dalteparin, 41 ASA (RCT)
– No statistically significant differences were found regarding 

mean VA  as well as resolution of macular edema at 1,2,3 and 6 
months 

• DOAC: no evidence available!



Ø Risk factors for RVO include hypertension, dyslipidemia, diabetes 
and obstructive sleep apnea. Therefore, if those risk factors have not 
been diagnosed before, a full work up for all of these risk factors 
should be conducted when encountering a new diagnosis of RVO.

Ø Thrombophilia screening is not required in RVO, expect for 
antiphospholipid antibodies. This work up might only be reserved for 
patients < 50 years of age.

Ø Homocysteine quantification is controversial and there is no 
information on the effect of vitamin B12 and folic acid 
supplementation on the outcome of RVO.

General recommendations for RVO workup



Ø No high-quality evidence exists to support routine use of antithrombotic drugs 
for RVP patients.

ØAnticoagulation may be considered in patients with recent onset of symptoms 
(<15 days). No local risk factors such as glaucoma, and no contraindications.

ØIf anticoagulation is considered LMWH is preferred using full doses for 10-15 
days, followed by half dose for a total of 90 days.

ØASA may be prescribed indefinitely to patients with coexisting cardiovascular 
conditions.

ØLong term anticoagulation may be considered for patients with persistently 
positive antiphospholipid antibodies. The optimal agent is unknown but warfarin
may be used.

ØExperience with direct oral anticoagulants such as apixaban, rivaroxaban and 
dabigatran is lacking.

Treatment recommendations in RVO



The LIRIC study: 

a feasibility randomized controlled study of 

Low molecular weIght heparin versus usual 

care in Retinal veIn oCclusion



• An opened labelled RCT study

• 40 patients (1:1 randomization)

• Newly dx of RVO pts within 3 weeks
– LMWH (Enoxaparin) at 1 mg/kg subcutaneously 

q 12 hours for the first 7 days followed by 1 mg/kg OD 
until completing 12 weeks

– Usual care 

• Feasibility outcomes: 
– recruitment rate 
– proportion of patients with timely enrollment and 

complete follow up
– rate of protocol adherence 





Thrombosis or thromboembolism, primary or secondary, is 
involved in most mechanisms of ischemic stroke

Recurrent strokes 25-30% of all preventable strokes, frequently ischemic, 
more disabling, fatal and costly than first stroke



IV thrombolysis Rx in CRAO

JAMA neurology 2015
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conclusion
• WHY CRAO/ CRVO?
• What evidence do we have? 
• How do we treat?
– What is our current practice?
– Is our best good enough?

• How can we make a different?
– Eye Stroke Initiative
– The LIRIC Study


