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Conflicting Evidence Over Stroke Risk from AMD Drug
Author(s) Ellen Kurek

Studies find varying results in incidence of strokes from wet age-related macular degeneration treatment.

Insufficient data has hampered efforts to come to a definitive conclusion about whether intravitreal treatment with anti-vascular
endothelial growth factor (VEGF) agents increases the risk of stroke.

However, a recent study based on South Korean registry data provided additional evidence that intravitreal treatment with ranibizumab
(Lucentis/Roche) is not associated with a statistically significant difference in the rate of stroke in patients with wet age-related macular
degeneration (AMD).

Soon after Genentech introduced Lucentis in 2006, it warned of an increased risk of stroke from the 0.5 mg dose approved by the FDA
compared with the 0.3 mg dose, which was also studied. Interim analysis of SAILOR study data showed a 1.2% risk of stroke in the 0.5 mg
arm and a 0.3% risk in the 0.3 mg arm (P = 0.02). Since then, a meta-analysis of 5 ranibizumab trials found some evidence of increased risk
of cerebrovascular accidents for ranibizumab versus control or for 0.5 mg ranibizumab versus 0.3 mg ranibizumab.

Moreover, analysis of data on nearly 58,000 Canadian patients with AMD or macular edema treated with ranibizumab or bevacizumab
(Avastin/Roche) showed an increase in stroke risk from 10.7 to 18.6 per 1000 patients annually after initiation of treatment with either
intravitreal anti-VEGF agent. The increase, which was particularly pronounced for ischemic stroke, exceeded trends due to aging, occurred
with each agent, and did not occur in controls who had cataract surgery.

Another analysis found an increased risk of hospitalization for ischemic stroke in the second month after ranibizumab treatment for wet
AMD.

However, other studies did not support these findings. A time series analysis of Canadian data found that the rapid adoption of anti-VEGF
therapy for AMD was not associated with an increased rate of hospital admission for stroke. Moreover, a recently published analysis of
Medicare data showed that the introduction of anti-VEGF agents did not increase the risk of stroke in patients with wet AMD.

A Canadian case-control study found no increased risk of stroke in wet AMD patients treated with bevacizumab, and a study of Canadian
retinal disease patients hospitalized for ischemic stroke found they were no more likely to have received intravitreal bevacizumab or
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ranibizumab than controls.

The South Korean study provides additional support for the conclusion that intravitreal ranibizumab does not increase stroke risk in wet
AMD patients. This study used national registry data on more than 1 million random subjects to compare a ranibizumab-treated group
with 2 matched control groups.

The treated group included 467 wet AMD patients who received intravitreal ranibizumab between 2009 and 2013. The first control group
included 2330 randomly selected patients matched to the treated group by sociodemographic factors and comorbidities (hypertension,
atrial fibrillation, and Charlson comorbidities index score). Another control group of 2331 patients were matched by sociodemographic
factors only. Patients were tracked until 2013, and data were analyzed by using Cox proportional hazard regression.

The South Korean team found that stroke occurred in 6.6% of the ranibizumab-treated group, compared with 7.0% of the controls
matched by sociodemographic factors and comorbidities and 6.7% of the controls matched by sociodemographic factors only. These
differences were not statistically significant.

Moreover, multi-variable Cox regression indicated that the incidence of stroke was similar for the ranibizumab group and the control
groups. For the ranibizumab group compared with the control group matched by sociodemographic factors and comorbidities, the HR was
0.88 (95% CI, 0.60—1.30). For the ranibizumab group compared with the control group matched by sociodemographic factors only, the HR
was 0.95 (CI, 0.64–1.41).

As a result, the South Korean team concluded that ranibizumab treatment for wet AMD did not increase the risk of stroke compared with
the risk for matched controls.

The study, “Intravitreal ranibizumab therapy for neovascular age-related macular degeneration and the risk of stroke: a national sample
cohort study,” was published in the November 2016, issue of Retina.

For neurologists working in stroke care, Specialty Pharmacy Times' new sister site, NeurologyLive, serves as a resource for extensive clinical
news, articles, videos, and newly released data and research.

Specialty Pharmacy

Newsletter
Stay informed on drug updates, treatment guidelines, and pharmacy practice trends—subscribe to Pharmacy Times for weekly clinical insights.

you@example.com Subscribe

Free · Unsubscribe anytime · By subscribing you agree to our privacy policy.

6/12/26, 2:49 PM Conflicting Evidence Over Stroke Risk from AMD Drug | Pharmacy Times

https://www.pharmacytimes.com/view/conflicting-evidence-over-storke-risk-from-amd-drug 2/6

Regeneron Ex. 2102 
Alvotech v. Regeneron 

PGR2025-00085 
Page 2 of 6

http://journals.lww.com/retinajournal/Abstract/2016/11000/INTRAVITREAL_RANIBIZUMAB_THERAPY_FOR_NEOVASCULAR.17.aspx
http://journals.lww.com/retinajournal/Abstract/2016/11000/INTRAVITREAL_RANIBIZUMAB_THERAPY_FOR_NEOVASCULAR.17.aspx
http://journals.lww.com/retinajournal/Abstract/2016/11000/INTRAVITREAL_RANIBIZUMAB_THERAPY_FOR_NEOVASCULAR.17.aspx
http://journals.lww.com/retinajournal/Abstract/2016/11000/INTRAVITREAL_RANIBIZUMAB_THERAPY_FOR_NEOVASCULAR.17.aspx
https://www.neurologylive.com/stroke
https://www.neurologylive.com/stroke
https://www.pharmacytimes.com/clinical-role/specialty-pharmacy
https://www.pharmacytimes.com/clinical-role/specialty-pharmacy
https://www.pharmacytimes.com/privacy
https://www.pharmacytimes.com/privacy


Related Content

FDA Approves Belzutifan Plus Pembrolizumab for Adjuvant Treatment of High-Risk Clear Cell RCC
By Ryu Kariyawasam-Chavez, Content Associate

June 12th 2026

6/12/26, 2:49 PM Conflicting Evidence Over Stroke Risk from AMD Drug | Pharmacy Times

https://www.pharmacytimes.com/view/conflicting-evidence-over-storke-risk-from-amd-drug 3/6

Regeneron Ex. 2102 
Alvotech v. Regeneron 

PGR2025-00085 
Page 3 of 6

https://www.pharmacytimes.com/view/fda-approves-belzutifan-plus-pembrolizumab-for-adjuvant-treatment-of-high-risk-clear-cell-rcc
https://www.pharmacytimes.com/view/fda-approves-belzutifan-plus-pembrolizumab-for-adjuvant-treatment-of-high-risk-clear-cell-rcc
https://www.pharmacytimes.com/authors/ryu-kariyawasam-chavez
https://www.pharmacytimes.com/authors/ryu-kariyawasam-chavez
https://www.pharmacytimes.com/view/fda-approves-belzutifan-plus-pembrolizumab-for-adjuvant-treatment-of-high-risk-clear-cell-rcc
https://www.pharmacytimes.com/view/fda-approves-belzutifan-plus-pembrolizumab-for-adjuvant-treatment-of-high-risk-clear-cell-rcc
https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education
https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education


Improve Skin Health Through Student Pharmacist Education

By Chenita W. Carter, PharmD, MS, Margareth Larose-Pierre, PharmD, Calvin Bass, PharmD Candidate 2026, Grant Foss, PharmD Candidate 2026,
Camille Reed, PharmD Candidate 2026, Phillip Murph Jr., PharmD Candidate 2026

June 12th 2026

"There's a Vacuum That a Pharmacist Is Uniquely Qualified to Fill": Medication Adherence and Pharmacoequity in Lipid Care
By Mary Katherine Cheeley, PharmD, BCPS, CLS, FNLA, Aislinn Antrim, Associate Editorial Director

June 12th 2026

6/12/26, 2:49 PM Conflicting Evidence Over Stroke Risk from AMD Drug | Pharmacy Times

https://www.pharmacytimes.com/view/conflicting-evidence-over-storke-risk-from-amd-drug 4/6

Regeneron Ex. 2102 
Alvotech v. Regeneron 

PGR2025-00085 
Page 4 of 6

https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education
https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education
https://www.pharmacytimes.com/authors/chenita-w-carter-pharmd-ms
https://www.pharmacytimes.com/authors/chenita-w-carter-pharmd-ms
https://www.pharmacytimes.com/authors/margareth-larose-pierre-pharmd
https://www.pharmacytimes.com/authors/margareth-larose-pierre-pharmd
https://www.pharmacytimes.com/authors/calvin-bass
https://www.pharmacytimes.com/authors/calvin-bass
https://www.pharmacytimes.com/authors/grant-foss
https://www.pharmacytimes.com/authors/grant-foss
https://www.pharmacytimes.com/authors/camille-reed
https://www.pharmacytimes.com/authors/camille-reed
https://www.pharmacytimes.com/authors/phillip-murph-jr-
https://www.pharmacytimes.com/authors/phillip-murph-jr-
https://www.pharmacytimes.com/view/-there-s-a-vacuum-that-a-pharmacist-is-uniquely-qualified-to-fill-medication-adherence-and-pharmacoequity-in-lipid-care
https://www.pharmacytimes.com/view/-there-s-a-vacuum-that-a-pharmacist-is-uniquely-qualified-to-fill-medication-adherence-and-pharmacoequity-in-lipid-care
https://www.pharmacytimes.com/authors/mary-katherine-cheeley-pharmd-bcps-cls-fnla
https://www.pharmacytimes.com/authors/mary-katherine-cheeley-pharmd-bcps-cls-fnla
https://www.pharmacytimes.com/authors/aislinn-antrim
https://www.pharmacytimes.com/authors/aislinn-antrim
https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education
https://www.pharmacytimes.com/view/improve-skin-health-through-student-pharmacist-education
https://www.pharmacytimes.com/view/-there-s-a-vacuum-that-a-pharmacist-is-uniquely-qualified-to-fill-medication-adherence-and-pharmacoequity-in-lipid-care
https://www.pharmacytimes.com/view/-there-s-a-vacuum-that-a-pharmacist-is-uniquely-qualified-to-fill-medication-adherence-and-pharmacoequity-in-lipid-care
https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals
https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals


The Weekly Dose: New CKM Syndrome Guidelines, ASCO and ADA Conference Coverage, and FDA Approvals

By Kennedy Ferruggia, Associate Editor, Danielle Valletti, Assistant Editor

June 12th 2026

"We Are All HIV Possible": How Normalizing PrEP Conversations Can Transform Prevention for Black and Brown Women
By Jaimee Colvin, MSN, APRN, FNP-C, Kennedy Ferruggia, Associate Editor

June 12th 2026

Latest CME

6/12/26, 2:49 PM Conflicting Evidence Over Stroke Risk from AMD Drug | Pharmacy Times

https://www.pharmacytimes.com/view/conflicting-evidence-over-storke-risk-from-amd-drug 5/6

Regeneron Ex. 2102 
Alvotech v. Regeneron 

PGR2025-00085 
Page 5 of 6

https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals
https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals
https://www.pharmacytimes.com/authors/kennedy-ferruggia
https://www.pharmacytimes.com/authors/kennedy-ferruggia
https://www.pharmacytimes.com/authors/danielle-valletti
https://www.pharmacytimes.com/authors/danielle-valletti
https://www.pharmacytimes.com/view/-we-are-all-hiv-possible-how-normalizing-prep-conversations-can-transform-prevention-for-black-and-brown-women
https://www.pharmacytimes.com/view/-we-are-all-hiv-possible-how-normalizing-prep-conversations-can-transform-prevention-for-black-and-brown-women
https://www.pharmacytimes.com/authors/jaimee-colvin-msn-aprn-fnp-c
https://www.pharmacytimes.com/authors/jaimee-colvin-msn-aprn-fnp-c
https://www.pharmacytimes.com/authors/kennedy-ferruggia
https://www.pharmacytimes.com/authors/kennedy-ferruggia
https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals
https://www.pharmacytimes.com/view/the-weekly-dose-new-ckm-syndrome-guidelines-asco-and-ada-conference-coverage-and-fda-approvals
https://www.pharmacytimes.com/view/-we-are-all-hiv-possible-how-normalizing-prep-conversations-can-transform-prevention-for-black-and-brown-women
https://www.pharmacytimes.com/view/-we-are-all-hiv-possible-how-normalizing-prep-conversations-can-transform-prevention-for-black-and-brown-women


About Us
Clinical Forums

Advertise
Contact Us

Editorial Staff
Privacy Policy

Terms & Conditions
Do Not Sell My Information

Cookie settings

Contact Info

259 Prospect Plains Rd, Bldg H
Cranbury, NJ 08512

© 2026 MJH Life Sciences

All rights reserved.
Home About Us News Contact Us

Stimulant Stewardship: A Pharmacist’s Guide
to ADHD Prescribing During Drug Shortages

Monday, June 15, 2026 | 1:00 PM & 8:00 PM EDT

View more

Not All Bispecifics Are Equal: Mechanism-
Based Approaches to Selection and
Management in Oncology Practice

Thursday, June 18, 2026 | 7:00 AM - 8:00 AM CT

View more

Oncology Pharmacists Connect 2026

June 18-19, 2026

View more V

Webinar Registration
Virtual Symposium

Registration In-Person Conference

®

6/12/26, 2:49 PM Conflicting Evidence Over Stroke Risk from AMD Drug | Pharmacy Times

https://www.pharmacytimes.com/view/conflicting-evidence-over-storke-risk-from-amd-drug 6/6

Regeneron Ex. 2102 
Alvotech v. Regeneron 

PGR2025-00085 
Page 6 of 6

https://www.pharmacytimes.com/about-us
https://www.pharmacytimes.com/about-us
https://www.pharmacytimesclinicalforum.com/
https://www.pharmacytimesclinicalforum.com/
https://www.pharmacytimes.com/advertise
https://www.pharmacytimes.com/advertise
https://www.pharmacytimes.com/contact-us
https://www.pharmacytimes.com/contact-us
https://www.pharmacytimes.com/editorial-staff
https://www.pharmacytimes.com/editorial-staff
https://www.pharmacytimes.com/privacy
https://www.pharmacytimes.com/privacy
https://www.pharmacytimes.com/terms
https://www.pharmacytimes.com/terms
https://www.mjhlifesciences.com/ccpa?domain=www.pharmacytimes.com
https://www.mjhlifesciences.com/ccpa?domain=www.pharmacytimes.com
https://www.facebook.com/PharmacyTimes
https://www.facebook.com/PharmacyTimes
https://twitter.com/pharmacy_times
https://twitter.com/pharmacy_times
https://www.linkedin.com/company/pharmacy-times
https://www.linkedin.com/company/pharmacy-times
https://www.instagram.com/pharmacytimes/
https://www.instagram.com/pharmacytimes/
https://www.pharmacytimes.com/rss
https://www.pharmacytimes.com/rss
https://www.pharmacytimes.com/
https://www.pharmacytimes.com/
https://www.pharmacytimes.com/about-us
https://www.pharmacytimes.com/about-us
https://www.pharmacytimes.com/news
https://www.pharmacytimes.com/news
https://www.pharmacytimes.com/contact-us
https://www.pharmacytimes.com/contact-us
https://www.pharmacytimes.org/courses/stimulant-stewardship-a-pharmacists-guide-to-adhd-prescribing-during-drug-shortages?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/stimulant-stewardship-a-pharmacists-guide-to-adhd-prescribing-during-drug-shortages?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/stimulant-stewardship-a-pharmacists-guide-to-adhd-prescribing-during-drug-shortages?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/stimulant-stewardship-a-pharmacists-guide-to-adhd-prescribing-during-drug-shortages?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/not-all-bispecifics-are-equal-mechanism-based-approaches-to-selection-and-management-in-oncology-practice?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/not-all-bispecifics-are-equal-mechanism-based-approaches-to-selection-and-management-in-oncology-practice?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/not-all-bispecifics-are-equal-mechanism-based-approaches-to-selection-and-management-in-oncology-practice?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/not-all-bispecifics-are-equal-mechanism-based-approaches-to-selection-and-management-in-oncology-practice?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/oncology-pharmacists-connect-2026?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/oncology-pharmacists-connect-2026?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/oncology-pharmacists-connect-2026?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/oncology-pharmacists-connect-2026?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/the-educated-pharmacist-using-patient-insights-to-personalize-insulin-therapy-and-prevent-clinical-inertia?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/the-educated-pharmacist-using-patient-insights-to-personalize-insulin-therapy-and-prevent-clinical-inertia?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/the-educated-pharmacist-using-patient-insights-to-personalize-insulin-therapy-and-prevent-clinical-inertia?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck
https://www.pharmacytimes.org/courses/the-educated-pharmacist-using-patient-insights-to-personalize-insulin-therapy-and-prevent-clinical-inertia?utm_source=pharmacytimes&utm_medium=article&utm_campaign=cmeDeck



