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Brief summary–please see the LUCENTIS® package 
insert for full prescribing information.

1 INDICATIONS AND USAGE
LUCENTIS is indicated for the treatment of patients with:

1.1 Neovascular (wet) age-related macular degeneration (AMD)

1.2 Macular edema following retinal vein occlusion (RVO) 

1.3 Diabetic macular edema (DME)

2 DOSAGE AND ADMINISTRATION
FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY. 

2.2 Neovascular (wet) age-related macular degeneration (AMD)

LUCENTIS 0.5 mg (0.05 mL of 10 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days). 

Although less effective, treatment may be reduced to one injection every 3 months 
after the first four injections if monthly injections are not feasible. Compared to 
continued monthly dosing, dosing every 3 months will lead to an approximate 
5-letter (1-line) loss of visual acuity benefit, on average, over the following 
9 months. Patients should be treated regularly [see Clinical Studies (14.1) ].

2.3 Macular edema following retinal vein occlusion (RVO)

LUCENTIS 0.5 mg (0.05 mL of 10 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days). 

In Studies RVO-1 and RVO-2, patients received monthly injections of LUCENTIS 
for 6 months. In spite of being guided by optical coherence tomography and 
visual acuity re-treatment criteria, patients who were then not treated at Month 
6 experienced, on average, a loss of visual acuity at Month 7, whereas patients 
who were treated at Month 6 did not. Patients should be treated monthly [see 
Clinical Studies (14.2) ].

2.4 Diabetic macular edema (DME) 

LUCENTIS 0.3 mg (0.05 mL of 6 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days).

2.5 Preparation for administration

Using aseptic technique, all of the LUCENTIS vial contents are withdrawn through 
a 5-micron, 19-gauge filter needle attached to a 1-cc tuberculin syringe. The 
filter needle should be discarded after withdrawal of the vial contents and should not 
be used for intravitreal injection. The filter needle should be replaced with a sterile 
30-gauge × ½-inch needle for the intravitreal injection. The contents should 
be expelled until the plunger tip is aligned with the line that marks 0.05 mL 
on the syringe.

2.6 Administration

The intravitreal injection procedure should be carried out under controlled aseptic 
conditions, which include the use of sterile gloves, a sterile drape, and a sterile 
eyelid speculum (or equivalent). Adequate anesthesia and a broad-spectrum 
microbicide should be given prior to the injection.

Prior to and 30 minutes following the intravitreal injection, patients should be 
monitored for elevation in intraocular pressure using tonometry. Monitoring 
may also consist of a check for perfusion of the optic nerve head immediately 
after the injection [see Warnings and Precautions (5.2) ]. Patients should also 
be monitored for and instructed to report any symptoms suggestive of 
endophthalmitis without delay following the injection [see Warnings and 
Precautions (5.1) ].

Each vial should only be used for the treatment of a single eye. If the contralateral 
eye requires treatment, a new vial should be used and the sterile field, syringe, 
gloves, drapes, eyelid speculum, filter, and injection needles should be changed 
before LUCENTIS is administered to the other eye.

No special dosage modification is required for any of the populations that have 
been studied (e.g., gender, elderly).

4 CONTRAINDICATIONS
4.1 Ocular or periocular infections 

LUCENTIS is contraindicated in patients with ocular or periocular infections.

4.2 Hypersensitivity

LUCENTIS is contraindicated in patients with known hypersensitivity to ranibizumab 
or any of the excipients in LUCENTIS. Hypersensitivity reactions may manifest as 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and retinal detachments 

Intravitreal injections, including those with LUCENTIS, have been associated with 
endophthalmitis and retinal detachments. Proper aseptic injection technique 
should always be used when administering LUCENTIS. In addition, patients should 
be monitored following the injection to permit early treatment should an 
infection occur [see Dosage and Administration (2.5, 2.6) and Patient 
Counseling Information (17) ].

5.2 Increases in intraocular pressure 

Increases in intraocular pressure have been noted both pre-injection and post-
injection (at 60 minutes) while being treated with LUCENTIS. Monitor intraocular 
pressure prior to and following intravitreal injection with LUCENTIS and manage 
appropriately [see Dosage and Administration (2.6)].

5.3 Thromboembolic events

Although there was a low rate of arterial thromboembolic events (ATEs) observed 
in the LUCENTIS clinical trials, there is a potential risk of ATEs following 
intravitreal use of VEGF inhibitors. ATEs are defined as nonfatal stroke, nonfatal 
myocardial infarction, or vascular death (including deaths of unknown cause).

Neovascular (wet) age-related macular degeneration 
The ATE rate in the three controlled neovascular AMD studies during the first 
year was 1.9% (17 of 874) in the combined group of patients treated with 
0.3 mg or 0.5 mg LUCENTIS compared with 1.1% (5 of 441) in patients from 
the control arms [see Clinical Studies (14.1) ]. In the second year of Studies 
AMD-1 and AMD-2, the ATE rate was 2.6% (19 of 721) in the combined group 
of LUCENTIS-treated patients compared with 2.9% (10 of 344) in patients from 
the control arms. 

In a pooled analysis of 2-year controlled studies (AMD-1, AMD-2, and a study 
of LUCENTIS used adjunctively with verteporfin photodynamic therapy), the stroke 
rate (including both ischemic and hemorrhagic stroke) was 2.7% (13 of 484) in 
patients treated with 0.5 mg LUCENTIS compared to 1.1% (5 of 435) in patients 
in the control arms (odds ratio 2.2 (95% confidence interval (0.8-7.1))).

Macular edema following retinal vein occlusion
The ATE rate in the two controlled RVO studies during the first 6 months was 
0.8% in both the LUCENTIS and control arms of the studies (4 of 525 in the 
combined group of patients treated with 0.3 mg or 0.5 mg LUCENTIS and 2 
of 260 in the control arms) [see Clinical Studies (14.1) ]. The stroke rate was 
0.2% (1 of 525) in the combined group of LUCENTIS-treated patients compared 
to 0.4% (1 of 260) in the control arms.

Diabetic macular edema
In a pooled analysis of Studies DME-1 and DME-2 [see Clinical Studies (14.3)], 
the ATE rate at 2 years was 7.2% (18 of 250) with 0.5 mg LUCENTIS, 5.6% (14 
of 250) with 0.3 mg LUCENTIS, and 5.2% (13 of 250) with control. The stroke 
rate at 2 years was 3.2% (8 of 250) with 0.5 mg LUCENTIS, 1.2% (3 of 250) 
with 0.3 mg LUCENTIS, and 1.6% (4 of 250) with control. At 3 years, the ATE 
rate was 10.4% (26 of 249) with 0.5 mg LUCENTIS and 10.8% (27 of 250) with 
0.3 mg LUCENTIS; the stroke rate was 4.8% (12 of 249) with 0.5 mg 
LUCENTIS and 2.0% (5 of 250) with 0.3 mg LUCENTIS.

5.4 Fatal events in DME patients

A pooled analysis of Studies DME-1 and DME-2 [see Clinical Studies (14.3)] 
showed that fatalities in the first 2 years occurred in 4.4% (11 of 250) of patients 
treated with 0.5 mg LUCENTIS, in 2.8% (7 of 250) of patients treated with 0.3 mg 
LUCENTIS, and in 1.2% (3 of 250) of control patients. Over 3 years, fatalities 
occurred in 6.4% (16 of 249) of patients treated with 0.5 mg LUCENTIS and in 
4.4% (11 of 250) of patients treated with 0.3 mg LUCENTIS. Although the rate 
of fatal events was low and included causes of death typical of patients with 
advanced diabetic complications, a potential relationship between these events 
and intravitreal use of VEGF inhibitors cannot be excluded.

6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in the Warnings 
and Precautions (5) section of the label:
• Endophthalmitis and retinal detachments
• Increases in intraocular pressure
• Thromboembolic events
• Fatal events in DME patients

6.1 Injection procedure 

Serious adverse reactions related to the injection procedure have occurred in 
< 0.1% of intravitreal injections, including endophthalmitis [see Warnings and 
Precautions (5.1) ], rhegmatogenous retinal detachment, and iatrogenic 
traumatic cataract.

6.2 Clinical studies experience 

Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in one clinical trial of a drug cannot be directly compared 
with rates in the clinical trials of the same or another drug and may not reflect 
the rates observed in practice.

Ocular reactions
Table 1 shows frequently reported ocular adverse reactions in LUCENTIS-treated 
patients compared with the control group.

Nonocular reactions
Nonocular adverse reactions with an incidence of ≥ 5% in patients receiving 
LUCENTIS for DME, AMD, and/or RVO and which occurred at a ≥ 1% higher 
frequency in patients treated with LUCENTIS compared to control are shown 
in Table 2. Though less common, wound healing complications were also 
observed in some studies.

6.3 Immunogenicity

As with all therapeutic proteins, there is the potential for an immune response in 
patients treated with LUCENTIS. The immunogenicity data reflect the percentage 
of patients whose test results were considered positive for antibodies to 
LUCENTIS in immunoassays and are highly dependent on the sensitivity and 
specificity of the assays.

The pre-treatment incidence of immunoreactivity to LUCENTIS was 0%-5% across 
treatment groups. After monthly dosing with LUCENTIS for 6 to 24 months, 
antibodies to LUCENTIS were detected in approximately 1%-8% of patients.

The clinical significance of immunoreactivity to LUCENTIS is unclear at this time. 
Among neovascular AMD patients with the highest levels of immunoreactivity, 
some were noted to have iritis or vitritis. Intraocular inflammation was not 
observed in DME or RVO patients with the highest levels of immunoreactivity.

7 DRUG INTERACTIONS
Drug interaction studies have not been conducted with LUCENTIS.

LUCENTIS intravitreal injection has been used adjunctively with verteporfin 
photodynamic therapy (PDT). Twelve of 105 (11%) patients with neovascular 
AMD developed serious intraocular inflammation; in 10 of the 12 patients, this 
occurred when LUCENTIS was administered 7 days (± 2 days) after verteporfin PDT.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category C. There are no studies of LUCENTIS in pregnant women. 
In a study of placental and embryo-fetal development in pregnant cynomolgus 
monkeys, skeletal abnormalities were seen in fetuses at the highest dose tested 
of 1 mg/eye which resulted in trough exposures up to 13 times higher than 
predicted Cmax levels with single eye treatment in humans [see Nonclinical 
Toxicology (13.2) ]. Skeletal abnormalities were not seen in monkeys at 
0.125 mg/eye, a dose which resulted in trough exposures equivalent to 
single eye treatment in humans. Animal reproduction studies are not always 
predictive of human response. It is also not known whether ranibizumab can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. Based on the anti-VEGF mechanism of action for 
ranibizumab [see Clinical Pharmacology (12.1) ], treatment with LUCENTIS 
may pose a risk to embryo-fetal development (including teratogenicity) and 
reproductive capacity. LUCENTIS should be given to a pregnant woman only if 
clearly needed.

8.3 Nursing mothers

It is not known whether ranibizumab is excreted in human milk. Because many 
drugs are excreted in human milk, and because the potential for absorption and 
harm to infant growth and development exists, caution should be exercised when 
LUCENTIS is administered to a nursing woman.

8.4 Pediatric use

The safety and effectiveness of LUCENTIS in pediatric patients have not been 
established.

8.5 Geriatric use

In the clinical studies, approximately 72% (1366 of 1908) of patients randomized 
to treatment with LUCENTIS were ≥ 65 years of age and approximately 43% (822 
of 1908) were ≥ 75 years of age [see Clinical Studies (14)]. No notable differences 
in efficacy or safety were seen with increasing age in these studies. Age did not 
have a significant effect on systemic exposure.

10 OVERDOSAGE 
Planned initial single doses of ranibizumab injection 1 mg were associated with 
clinically significant intraocular inflammation in 2 of 2 neovascular AMD patients 
injected. With an escalating regimen of doses beginning with initial doses of 
ranibizumab injection 0.3 mg, doses as high as 2 mg were tolerated in 15 of 20 
neovascular AMD patients.

17 PATIENT COUNSELING INFORMATION
In the days following LUCENTIS administration, patients are at risk of developing 
endophthalmitis. If the eye becomes red, sensitive to light, painful, or develops a 
change in vision, the patient should seek immediate care from an ophthalmologist 
[see Warnings and Precautions (5.1)].
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Table 1. Ocular reactions in the DME, AMD, and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260

Conjunctival 
hemorrhage 47% 32% 74% 60% 64% 50% 48% 37%

Eye pain 17% 13% 35% 30% 26% 20% 17% 12%

Vitreous floaters 10% 4% 27% 8% 19% 5% 7% 2%
Intraocular 
pressure increased 18% 7% 24% 7% 17% 5% 7% 2%

Vitreous 
detachment 11% 15% 21% 19% 15% 15% 4% 2%

Intraocular 
inflammation 4% 3% 18% 8% 13% 7% 1% 3%

Cataract 28% 32% 17% 14% 11% 9% 2% 2%
Foreign body 
sensation in eyes 10% 5% 16% 14% 13% 10% 7% 5%

Eye irritation 8% 5% 15% 15% 13% 12% 7% 6%
Lacrimation 
increased 5% 4% 14% 12% 8% 8% 2% 3%

Blepharitis 3% 2% 12% 8% 8% 5% 0% 1%

Dry eye 5% 3% 12% 7% 7% 7% 3% 3%
Visual disturbance 
or vision blurred 8% 4% 18% 15% 13% 10% 5% 3%

Eye pruritus 4% 4% 12% 11% 9% 7% 1% 2%

Ocular hyperemia 9% 9% 11% 8% 7% 4% 5% 3%

Retinal disorder 2% 2% 10% 7% 8% 4% 2% 1%

Maculopathy 5% 7% 9% 9% 6% 6% 11% 7%

Retinal degeneration 1% 0% 8% 6% 5% 3% 1% 0%

Ocular discomfort 2% 1% 7% 4% 5% 2% 2% 2%
Conjunctival 
hyperemia 1% 2% 7% 6% 5% 4% 0% 0%

Posterior capsule 
opacification 4% 3% 7% 4% 2% 2% 0% 1%

Injection site 
hemorrhage 1% 0% 5% 2% 3% 1% 0% 0%

Table 2. Nonocular reactions in the DME, AMD and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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Nasopharyngitis 12% 6% 16% 13% 8% 9% 5% 4%

Anemia 11% 10% 8% 7% 4% 3% 1% 1%

Nausea 10% 9% 9% 6% 5% 5% 1% 2%

Cough 9% 4% 9% 8% 5% 4% 1% 2%

Constipation 8% 4% 5% 7% 3% 4% 0% 1%

Seasonal allergy 8% 4% 4% 4% 2% 2% 0% 2%

Hypercholesterol-
emia 7% 5% 5% 5% 3% 2% 1% 1%

Influenza 7% 3% 7% 5% 3% 2% 3% 2%

Renal failure 7% 6% 1% 1% 0% 0% 0% 0%

Upper respiratory 
tract infection 7% 7% 9% 8% 5% 5% 2% 2%

Gastroesophageal 
reflux disease 6% 4% 4% 6% 3% 4% 1% 0%

Headache 6% 8% 12% 9% 6% 5% 3% 3%

Edema peripheral 6% 4% 3% 5% 2% 3% 0% 1%

Table 2. Nonocular reactions in the DME, AMD and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260

Renal failure 
chronic 6% 2% 0% 1% 0% 0% 0% 0%

Neuropathy 
peripheral 5% 3% 1% 1% 1% 0% 0% 0%

Sinusitis 5% 8% 8% 7% 5% 5% 3% 2%

Bronchitis 4% 4% 11% 9% 6% 5% 0% 2%

Atrial fibrillation 3% 3% 5% 4% 2% 2% 1% 0%

Arthralgia 3% 3% 11% 9% 5% 5% 2% 1%

Chronic 
obstructive 
pulmonary 
disease

1% 1% 6% 3% 3% 1% 0% 0%

Wound healing 
complications 1% 0% 1% 1% 1% 0% 0% 0%

(continued)
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Yehuda Handelsman, MD, is medical director at the Metabolic Institute of

America. He’s an endocrinologist in solo private practice in Tarzana, Calif.

Anne L. Peters, MD, is a professor of medicine at the Keck

School of Medicine of USC and director of the USC Clinical
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American Diabetes Association.
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and chief of the retina service at Jules Stein Eye Institute at the 

University of California in Los Angeles.

David S. Boyer, MD, moderator, is a clinical professor of ophthalmology 

at the University of Southern California (USC). He practices at Retina-

Vitreous Associates Medical Group in Los Angeles.
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David Boyer, MD: Our panel 

includes endocrinologists and retina

specialists, who have come together to

discuss best practices for collaborative

management of patients who have 

diabetes and are at risk for diabetic

retinopathy. Our hope is that by sharing

insights from our unique perspectives,

we can work together more effectively

for the benefit of our patients.

Diabetes has reached an epidemic status worldwide. Some 

experts predict that between 2010 and 2030, there will be a 69% 

increase in the number of adults with diabetes in developing 

countries and a 20% increase in developed countries. In the United

States alone, approximately 26.8 million people have diabetes,1 not

only affecting each individual’s quality of life, but also creating a 

significant public health burden.

Steven Schwartz, MD: A high percentage of patients with 

diabetes develop diabetic retinopathy, whether it is diabetic macular

edema or proliferative diabetic retinopathy. These conditions can be

devastating to vision.

Yehuda Handelsman, MD: Our patients know that one of the

dire complications of diabetes is retinopathy, which can lead to 

blindness. As endocrinologists and diabetologists, we do our best to

prevent that from happening through early intervention and 

management.

Anne Peters, MD: I work closely with my patients to control

their blood glucose levels to avoid diabetic retinopathy, but if a 

patient does develop diabetic retinopathy, I want to ensure that he

has access to the latest treatments.

Dr. Handelsman: We know that until recently, laser photocoag-

ulation was the mainstay therapy for retinopathy, but in the last year

or two, we have become aware of some new therapeutic modalities.

Dr. Boyer: Yes, we’ve had some good news in ophthalmology in

the last year. We now have treatments whose effects extend beyond

merely stabilizing vision or achieving minimal improvements to 

attaining fairly significant visual gains.

Victor Gonzalez, MD: The most important breakthrough to

date is the development of agents that inhibit vascular endothelial

growth factor (VEGF), one of which is approved to treat diabetic

macular edema (DME). In addition, various combination therapies

are currently under evaluation.

One of the challenges we face is ensuring that we see patients

early enough to realize significant benefits from treatment. That’s

why it’s so important for us to have discussions, such as the one we’re

having today, among all of the stakeholders — the primary care 

doctors, the endocrinologists and the ophthalmologists — to 

improve access and communication.

Dr. Handelsman: Interactions between diabetologists and 

ophthalmologists are important so that we understand what’s 

available, how and when it can be used and when we should refer 

patients.

Dr. Schwartz: Perhaps equally as important as our interactions

with our medical colleagues are our interactions with patients. By

keeping communication flowing among all of us, we can triangulate

the disease to improve glycemic control and decrease hypertension,

anemia, renal failure, sleep apnea and other issues that exacerbate 

diabetic retinopathy.

Collaborative Efforts Toward a
Common Goal

Panelists discuss the challenges of managing patients with diabetes.

References
1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of diabetes

for 2010 and 2030. Diabetes Res Clin Pract. 2010;87:4-14.

One of the challenges we face is ensuring that we see patients early

enough to realize significant benefits from treatment. That’s why it’s so

important for us to have discussions among all of the stakeholders — 

to improve access and communication. 

— Victor Gonzalez, MD
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Dr. Boyer: Dr. Peters, please give us a brief overview of your

goals when treating patients who have diabetes.

Dr. Peters: First, I’d like to take a step back. All of the early

clinical trials in diabetes looked at microvascular endpoints. The

Diabetes Control and Complications Trial (DCCT)1 and the

United Kingdom Prospective Diabetes Study (UKPDS)2-5

showed the benefits of tight glycemic control to prevent 

microvascular complications. More recent studies have looked at

macrovascular endpoints, which can be somewhat more compli-

cated.6-7 Basically, as a diabetologist, I try to reduce microvascular

complications by reducing blood sugar levels.

Dr. Boyer: One of the challenges we have is communicating

to endocrinologists the importance of seeing patients early, espe-

cially in light of the new treatments we have available. Dr. Peters,

you’ve written that vision loss is one of the complications that

patients fear most. How do you talk to them about this?

Dr. Peters: My patients are concerned about their quality of

life, as am I, and they particularly want to preserve their vision.

They want to avoid diabetic retinopathy at all costs, but if they

get it, they want to deal with it. So when I talk to patients about

glucose control, I talk to them about reducing the risk of

retinopathy, nephropathy and neuropathy. I also discuss the need

for screening. The problem for many is that they don’t under-

stand what a retina eye exam entails, that it’s not just a vision

screening. Even in an educated population, I see a lack of knowl-

edge as to why managing glucose levels is so important and why

patients should have eye examinations. I have to make an effort

to be sure patients follow through with screening and treatment.

WHEN TO REFER TO A RETINA SPECIALIST
Dr. Handelsman: When a patient is newly diagnosed with

diabetes, I tell him to see his eye doctor, because I assume he has

one. If he doesn’t have an eye doctor, I want to recommend one.

Are all eye doctors equal? To whom should I refer my patients?

Dr. Schwartz: We would like you to send them to a general

ophthalmologist, an eye MD, unless they have vision loss, in

which case they should go directly to a retina specialist.

Dr. Peters: What about patients who have floaters and the

like?

Dr. Schwartz: If a patient has flashes, floaters or distortion

or is having trouble driving, reading and functioning, then 

referral to a retina specialist is reasonable.

Dr. Boyer: All of those scenarios warrant a thorough 

examination. Patients who are managing their diabetes well and

who have no leakage can be followed by a general ophthalmolo-

gist. If there is leakage, then we need to treat it.

Dr. Handelsman: The leaking

is determined by the retina 

specialist, not the diabetologist,

correct?

Dr. Boyer: That is correct.

We will look for subtle changes

and identify clinically significant

macular edema, which we now

call center-involving or 

noncenter-involving macular

edema.

Understanding the 
Diabetes Patient

Endocrinologists and retina specialists find common ground 
for treating these complex patients.

A patient can be virtually asymptomatic with 20/20 vision and have significant

treatable maculopathy. So when someone says to the endocrinologist or the 

internist, “My vision is fine. I can read, and I can drive,” that doesn’t make him

fine. Patients with diabetes need to be evaluated in a careful, precise manner,

so that we can begin treatment, if necessary. 

— Steven Schwartz, MD
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Dr. Schwartz: Diagnosis of retinal pathology has become

much more efficient and precise. We have a variety of imaging

techniques, such as optical coherence tomography, ultra wide-

field angiography and autofluorescence, that help us diagnose,

prognosticate and make treatment decisions.

Dr. Boyer: Dr. Gonzalez, when do you want to see a patient

who has diabetes?

Dr. Gonzalez: Ideally, I should see a patient at the time of

diagnosis before irreversible structural changes have occurred. If a

patient has a large accumulation of lipids in the central fovea, it

doesn’t matter if I use laser or pharmacotherapy, chances are he

will not recover as much vision as he would have if I’d been able

to treat him earlier.

Dr. Schwartz: Dr. Gonzalez makes a key point. A patient

can be virtually asymptomatic with 20/20 vision and have signifi-

cant treatable maculopathy. So when someone says to the 

endocrinologist or the internist, “My vision is fine. I can read,

and I can drive,” that doesn’t make him fine. Patients with 

diabetes need to be evaluated in a careful, precise manner, so that

we can begin treatment, if necessary.

Dr. Handelsman: Of the newly diagnosed patients referred

to you, how many have severe retinopathy? I understand patients

with a new diagnosis — let’s say their hemoglobin A1c (HbA1c)

is 11 or 12 and glucose is 300 or 400 — may have changes in 

vision but not necessarily retinopathy. Is that correct?

Dr. Schwartz: Yes. That is correct. Typically, those changes

are lenticular. I believe we have statistics showing about 15% of

patients with newly diagnosed type 2 diabetes and HbA1c 

readings above 9 have discernible retinopathy.8

That’s a fairly high number that were missed by direct 

ophthalmoscopy in the internist’s office or during other types 

of screening.

Dr. Gonzalez: I believe the percentage of patients who pres-

ent with significant retinopathy varies by region and the makeup

of your population. In South Texas, where I practice, about 20%

to 25% of our population have diabetes. Unfortunately, many of

these people have not had access to proper medical care, so as

many as 20% to 25% of newly diagnosed patients may have 

significant retinopathy. I’ve seen patients whose first diagnosis of

retinopathy is a vitreous hemorrhage, and that’s when they

learned they have diabetes. So, the statistics vary depending on

where you practice. It’s important for us to know that we will be

seeing more people of color, who have a much higher incidence

of diabetes and retinopathy, as the minority populations in this

country continue to grow.9

Dr. Boyer: I think the take-home message is that anyone

who is newly diagnosed with type 2 diabetes should be evaluated

by a retina specialist at the time of diagnosis. We can wait several

years before seeing a patient newly diagnosed with type 1 

diabetes.

Dr. Peters: One exception would be patients newly diagnosed

with adult-onset type 1 diabetes. I tend to refer them earlier, 

because I’m not exactly sure how long they’ve had the disease.

Dr. Schwartz: I stratify the disease based on insulin-

dependence, because the demographics of diabetes are changing.

I’m seeing 30- and 40-year-old newly diagnosed type 2 patients

using insulin, which I never saw before, and I see young, obese

people taking oral hypoglycemics, which I never saw before.

When Should Retina Doctors Refer Patients to Endocrinologists?

Dr. Schwartz: Is there any guidance for a retina 
specialist who is treating a patient who is being managed
by a family practitioner or an internist? Is there ever a 
reason for us to refer those patients to an endocrinologist?
We deal with that situation frequently, and it’s a struggle for
us, because we have good relationships with those 
medical professionals. What should we do?

Dr. Peters: The American Diabetes Association is
working on its first-ever position statement on type 1 
diabetes. We’re going to say that, when possible, patients
with type 1 diabetes should be managed by an endocri-

nologist and, preferably, a team that includes a dietician.
In my opinion, most patients with type 1 diabetes need to
see an endocrinologist, while most patients with type 2 
diabetes do not. Type 1 diabetes is a resource-intensive
disease, and we have the resources and the skill to 
manage it. For example, many general practitioners are
not well versed in the use of continuous glucose monitors,
and they may not be comfortable taking urgent calls from 
patients who have pump failures. Whether or not you refer
will be a judgment call, but some of your patients may be
better served by an endocrinologist.
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Although certain racial groups have been identified as having

a higher risk for diabetes, I believe the risk is more genetic than

racial. It’s just that the genetic factors tend to cluster within a

race. I believe as more research is done, we’ll learn that certain

genotypes and phenotypes will develop retinopathy, while others

will not. There’s no question that heavier, underserved people

have worse diabetes. I agree that any adult who has a new 

diagnosis should be seen immediately by a retina specialist, while

prepubescent patients do not need to be seen immediately.

Dr. Peters: I agree.

Dr. Handelsman: I look at insulin resistance. If patients are

overweight or obese and they have signs of insulin resistance, I

refer them to a retina specialist immediately. For the typical 

type 1 diagnosis, I agree with Dr. Boyer that we can wait several

years before referring that patient to a retina specialist.

DELAYED TREATMENT EFFECT
Dr. Boyer: Dr. Handelsman, in my experience, if a patient’s

blood sugar is poorly controlled and we treat him for diabetic

retinopathy, it can take 2 years or more before we see a treatment

effect; and sometimes the retinopathy will worsen before we see

an improvement. Is there an explanation for that?

Dr. Handelsman: Part of the issue is that we don’t know

when retinopathy starts. When do those changes start? Do they

start when we diagnose diabetes? Do they start when glucose

levels increase, or do they start years before that? We believe the

moment a patient is diagnosed with type 2 diabetes, he is already

at risk for retinopathy.

REDUCING HBA1C: IS SLOWER BETTER?
Dr. Boyer: Often, when we see patients, their diabetes is not

well controlled. Dr. Schwartz, is there any recommendation to

reduce HbA1c slowly?

Dr. Schwartz: Early studies demonstrated a worsening of

retinopathy with rapid normalization of HbA1c. Eva Kohner,

MD, was an advocate of slowly normalizing glucose. That was

probably a smart thing to do in that era, when our ability to 

diagnose retinopathy was imprecise, and many diabetes patients

also had hypertension and renal failure. At that time, we saw

rapid normalization, drying of the retina, decreased edema and

precipitation of exudates in the macula. We don’t see that any

more. With the vascular endothelial growth factor (VEGF) 

inhibitor we are using now, the rapid drying effect is so precise

physiologically and pathologically, that we can target that hyper-

leakage state, so to speak. We can dry the leakage pharmacologi-

cally and then send the patient back to the endocrinologist. The

truth is, if a patient’s HbA1c is 11 or 12, that reading won’t be

less than 7 for a while, even under the best conditions.

Dr. Handelsman: What do you consider rapid reduction? Is

it a day, a week, a month?

Dr. Schwartz: If a patient’s HbA1c drops more than 3 points

over one quarter, I consider that rapid normalization. I reinforce

the need for patients to hit the three or four targets (sugar, blood

pressure, lipids and anemia) given to them by their endocrinolo-

gist or internist. I tell them if they can get those three or four

targets under control in the next couple of quarters, that’s great.

I also explain to patients that what’s happening in their eyes

wasn’t caused by yesterday’s or today’s sugar. That’s another 

misconception patients have. I tell them, “What happens in your

eyes reflects what happened 5 years ago or 3 years ago. Even if

your sugar is normal today, if it was uncontrolled a couple of

years ago, you may have a rocky road going forward.”

The most important advice I can give patients is to hit their

targets. When they do that, we can manage the retina. Nine

times out of 10, we can honestly tell a patient he will not go

blind. We couldn’t say that with certainty just a few years ago.

COMMUNICATION IS KEY
Dr. Boyer: What information

should ophthalmologists be conveying

to diabetologists to help manage 

patients?

Dr. Peters: Ideally, our communi-

cation would begin with a note from

me to you saying, “Mrs. Smith is doing

better, but her HbA1c is still 9, and she

really could use more encouragement,”

because what you say to my patients

really influences them and vice versa.

It’s important that ophthalmologists and diabetologists 

communicate directly because sometimes what patients tell us

isn’t accurate. For example, I may receive a form from your office

that says the patient told you his/her HbA1c is 7, and I know it’s 

actually 10. I know it’s more work, but somehow if there were an

easier way to have a referral from me to you, or some communi-

cation about how the patient is doing, especially those who are

difficult, then you would be aware of the challenges I'm facing,

and you could talk to patients in the context of their eyes. You’re

In my experience, if a patient’s blood sugar is poorly controlled and we

treat him for diabetic retinopathy, it can take 2 years or more before we

see a treatment effect; and sometimes the retinopathy will worsen before

we see an improvement.

— David Boyer, MD



the experts on that. We need a system so that I can help you so

we can better serve patients. 

Dr. Gonzalez: That’s important because the real problem

right now — and I have been working with the ADA and the

American Academy of Ophthalmology on this — is that only

about 50% of the people who should be screened by a retina 

specialist are screened. There’s obviously a problem, and I don’t

think it’s a problem with knowledge on either side. We all agree

that patients with diabetes need to be screened. The problem is

with our mechanisms, so we’re looking at some programs to 

address that issue. When I go to Europe, I see their screening

statistics, and in some places, they’re screening more than 90% of

patients. One of the reasons is that patients are being screened in

their primary care offices, which is probably something we need

to consider.

To address your issue, Dr. Peters, there are programs now

where you take a photograph in your office and send it electroni-

cally to the retina doctor for evaluation. Although it’s not a 

perfect system, it’s a way to get more access to patients. 

Unfortunately, what often happens now is the doctor refers 

patients to a retina specialist, and half of them don’t go.

Dr. Handelsman: In addition to one-on-one 

communication among consultants, we also need to 

communicate more in terms of professions, as we’re doing today.

When you offer treatment options to a patient whom we share,

she’ll likely come to me and ask my opinion. I need to be edu-

cated about those options, so I can help her make an informed

decision. I know you’ll send me a report, but we need more gen-

eral knowledge and interaction. In Los Angeles, for example, a

small group of diabetologists meets every few months. I think

that would be a great forum to share interdisciplinary news.

The issue of day-to-day communication may be more 

difficult to resolve because of the sheer numbers of patients that

we see. We need to develop systems for efficient communication.

Dr. Schwartz: One currently available patient-empowered

mobile health application called Sight Book, is a free download-

able application into which pictures and office notes can be

dropped, allowing patients to reliably measure their visual func-

tion and facilitate communication between patient and all of

their doctors. The patient’s doctors can see the results and 

manage visits remotely or instruct pa-

tients to come in for an evaluation.

Importantly, both the retina doctor

and the endocrinologist can see the

data. It’s the beginning of a new era,

because you’re exactly right, doctors

can’t do it all. Patients have to take

some responsibility.

Dr. Boyer: An application such as

the one Dr. Schwartz described would provide open access for

any of the consultants. We could see a patient’s true blood sugar,

as reported by the diabetologist, as well as his lipid and blood

pressure readings. We could enter our data, and patients could

check their own vision.

Dr. Schwartz: It’s also important for retina specialists to stay

current with diabetes research, so we can advise patients 

appropriately. Recently, for example, a major study was published

suggesting that high fructose corn syrup may be one of the 

culprits in terms of the risk for diabetes.10 According to the 

researchers, countries that have high fructose corn syrup in their

food chain have approximately a 20% higher rate of type 2 

diabetes than those developing countries that do not have it in

their food chain. Passing along that type of information is a 

simple step we can take to intervene when making dietary 

suggestions to our patients with diabetes.
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It’s important for us to know that we will be seeing more people of color,

who have a much higher incidence of diabetes and retinopathy, as the

minority populations in this country continue to grow.

— Victor Gonzalez, MD
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Dr. Boyer: Let’s bring the endocrinologists on our panel up

to date with advances in treating diabetic eye disease. When I

started practicing, laser was the treatment of choice, the gold

standard, for diabetic macular edema (DME). The Early 

Treatment of Diabetic Retinopathy Study (ETDRS) demon-

strated that focal or grid laser photocoagulation reduced the risk

of moderate vision loss in patients with clinically significant

macular edema by about 50%, but visual acuity improvement was

observed in less than 3% of cases.1 Today, we can achieve visual

acuity gains in 30% to 40% of cases with the use of the vascular

endothelial growth factor (VEGF) inhibitor ranibizumab 

(Lucentis; Genentech), as demonstrated in two pivotal, 

randomized Phase 3 clinical trials.2

Dr. Gonzalez, you were one of the first retina specialists to

use an anti-VEGF agent, pegaptanib (Macugen; Eyetech, Inc.),

which is not approved for the treatment of DME. Please provide

some background for Dr. Handelsman and Dr. Peters.

Dr. Gonzalez: One of the most important breakthroughs in

retina was the identification and cloning of VEGF-A by 

Dr. Ferrara and colleagues in 1989.3 They found that VEGF

protein plays a critical role in physiological and pathological an-

giogenesis and contributes to conditions that can stimulate neo-

vascularization. At the Joslin Diabetes Center in Boston, Aiello

and colleagues took vitrectomy samples from patients with dia-

betes and demonstrated that VEGF increases in diabetic

retinopathy; the more severe the retinopathy, the higher the lev-

els of VEGF.4

The first VEGF antagonist to be developed was pegaptanib,

an aptamer that binds specifically to VEGF165. It’s indicated for

the treatment of neovascular age-related macular degeneration

(AMD). Ranibizumab, a humanized monoclonal antibody frag-

ment designed for intraocular use, is indicated for treating neo-

vascular AMD, macular edema following branch retinal vein

occlusion, central retinal vein occlusion and, most recently,

DME.

Early on, we were able to demonstrate in clinical trials the

ability to control diabetic retinopathy and reduce the need for

laser treatment with pegaptanib specifically.5 Later, our group did

some work using pegaptanib to treat proliferative diabetic

retinopathy. The trial demonstrated an obvious benefit in terms

of disease regression6 and laid the groundwork for larger studies.

A more recent study was performed by the Diabetic

Retinopathy Clinical Research Network (DRCRnet), which is

funded by the National Eye Institute of the National Institutes

of Health. In that trial, we randomly assigned patients with 

center-involving DME to the drug ranibizumab and immediate

or delayed (6 months) laser.7 Patients in the two groups who 

received ranibizumab had significant improvements in visual 

stability, visual acuity (3-line gains) and quality of vision versus

those treated with laser only. Particularly noteworthy was the fact

that the outcomes were the same in both laser groups, indicating

the benefit was derived from the drug.

Dr. Schwartz: I want to emphasize that the evidence 

Dr. Gonzalez has been discussing includes the highest level, 

randomized, pivotal, phase 3 clinical trial results, which have

been replicated over and over again by the National Institutes of

Health, by industry, by academic centers and by busy academic-

type practitioners such as David Boyer. There’s no question that

VEGF is the culprit protein. Other mechanisms are in play, but

when you block the activity of this protein, the retinopathy 

resolves.

Dr. Boyer: With these new anti-VEGF therapies, we now

we have a nondestructive means of treatment, enabling us to

treat earlier and achieve better visual results.

Dr. Handelsman: What anti-VEGF agents are currently

available to treat DME?

Dr. Schwartz: On-label for the treatment of DME,

ranibizumab, the antibody fragment, is most commonly used. It

binds the target and is extraordinarily powerful. Another drug,

aflibercept (Eylea; Regeneron Pharmaceuticals Inc.) is in trials

Breakthroughs in Treating DME
Retina specialists update endocrinologists on the latest therapies.
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for DME. In addition, some retina specialists use off-label 

bevacizumab (Avastin; Genentech), a full-length anti-VEGF 

antibody approved for treating patients with some metastatic

cancers.

Dr. Handelsman: Why would you use an off-label drug?

Dr. Schwartz: That decision has to do with the cost of the

drug. A dose of bevacizumab costs about $50, while a dose of

ranibizumab costs $1,700 to $2,000. It is important to note,

however, that the manufacturer has various access programs to

help with the cost of ranibizumab. In my experience,

ranibizumab is not only safer, but also far more effective. (For

more of the panel’s discussion on the safety of anti-VEGF 

therapies, see “Common Side Effects of Anti-VEGF Agents.”)

REAL-WORLD OUTCOMES
Dr. Peters: Let’s talk about vision gains in terms my patients

can understand. When a person has macular edema, what does

he see on the eye chart?

Dr. Schwartz: Let’s say his visual acuity is 20/50. That

means at 20 feet, he sees what a person with normal vision can

see at 50 feet. In real-world terms, it means he has issues accu-

rately dosing insulin or identifying medications, he can’t read

comfortably and he can’t drive legally. After anti-VEGF therapy,

he should be able to recognize faces, read his insulin syringe and

drive. Visual quality of life can be dramatically improved, partic-

ularly with early detection and treatment.

Dr. Peters: You’re talking about the difference between 

functioning and not functioning in life.

Dr. Gonzalez: Yes, but that type of outcome depends on

when we first see those patients which is why it’s so important

for us to see patients early. If at their first visit, they can see only

the big E, a 3-line improvement won’t have the same impact it

would have if we’d seen them before their vision deteriorated.

TREATMENT DURATION
Dr. Peters: We know that anti-VEGF agents are adminis-

tered via intravitreal injection. How many treatments are 

required before a patient gets better?

Dr. Gonzalez: The RISE and RIDE trials demonstrated

that patients receiving monthly injections of ranibizumab 

Common Side Effects of Anti-VEGF Agents

Dr. Peters: Are there safety concerns for people with
diabetes who are treated with an anti-VEGF agent?

Dr. Schwartz: In clinical trials of ranibizumab in 
diabetic macular edema, the most common ocular side 
effects included conjunctival hemorrhage, cataract, 
increased intraocular pressure and vitreous detachment.
The most common nonocular side effects included 
nasopharyngitis, anemia and nausea. A small percentage
of people with diabetes have an increased incidence of
stroke or heart attack, which is associated with some of
the anti-VEGF agent migrating out of the eye into the 
systemic circulation. That appears to be more frequent
with bevacizumab as opposed to ranibizumab.1

Dr. Peters: Would a patient have a stroke or a heart 
attack during treatment?

Dr. Boyer: That is not likely. During the clinical trials,
the higher dose of 0.5 mg ranibizumab seemed to yield
better results in retinal vascular occlusive disease and wet

macular degeneration. For diabetic eye disease, however,
there was no real difference in outcomes between the 
0.5 mg and 0.3 mg dosages, so the lower dose of 0.3 mg
was approved. In many cases, patients need treatment in
both eyes, and using the lower dose reduces the total 
exposure to the drug.

I want to emphasize that ranibizumab (and aflibercept,
which is not approved for diabetic retinopathy) have been
modified to have a short duration of action for use in the
eye. Bevacizumab must be prepared at a compounding
pharmacy for use in the eye at 1/400th of the usual dose
for the treatment of certain cancers. (For more of the
panel’s discussion of compounding, see “The Complexi-
ties of Drug Compounding.”)
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continue to improve for up to 1 year.8 After the first year, 

patients who continue to receive treatment tend to mantain.

Dr. Handelsman: Do you continue treating after the first

year?

Dr. Schwartz: Yes. I go from monthly injections in year 1 to

PRN injections in year 2 and beyond. I have found that in many

cases, I can reduce the number of injections, from a mean of

seven per year to about two per year.

Dr. Gonzalez: The DRCRnet performed a study similar to

the RISE and RIDE trials. We treated monthly for the first year.

After the second year, we treated some patients as needed, and

we were able to significantly reduce the number of injections 

required.

Dr. Handelsman: Suppose a patient hits all of her targets.

Her glucose is perfect, her blood pressure is perfect, her lipids are

perfect. After 1 year, would she need to continue treatment?

Dr. Schwartz: Yes. She would need to continue PRN.

Dr. Handelsman: Why would she need to continue if there

is no more DME?

Dr. Boyer: It is a continuous process. The DME will get bet-

ter with tight control, but patients will still have DME for a long

time before they get better, even though they’re “not diabetic”

based on their A1c Hgb.

Dr. Schwartz: Remember, too, that what happens in the eye 

reflects glucose control from 3 to 5 years ago. The damage doesn’t

manifest as center-involving macular pathology until year 2 or 3.

Dr. Boyer: There’s something else we should emphasize. In

these studies, there was a marked improvement in the grade of 

diabetic retinopathy. We may find that we don’t have to treat 

forever, but we do have to follow patients forever.

Dr. Handelsman: What can you tell us about patients with

high levels of VEGF who don’t improve?

Dr. Schwartz: The percentage of nonresponders is low. I’d

like to make a couple of points. In these studies, we’re talking

about patients who have center-involving macular edema from

diabetes — not just a little bit of swelling. In other words, not all

of your patients will receive injections. That’s number one.

Number two, we’re assessing many factors in addition to 

retinal thickness. Retinal thickness is a good surrogate for vision,

but perfusion, vitreoretinal traction and other issues affect vision.

When patients don’t respond to anti-VEGF therapy, we can turn

to other drugs, such as steroids. We can also go to surgery. We

can look at the vitreomacular interface. There are many other 

avenues we can try to improve vision; however, those cases can

present some difficult management issues.

WHAT PATIENTS NEED TO KNOW
Dr. Gonzalez: When you talk to your patients, it’s important

to explain what they can expect from anti-VEGF treatment and

why this injection is better than laser. Simply put, as long as a 

patient is undergoing treatment, the chance that he will develop

proliferative diabetic retinopathy nearly goes away.

Dr. Schwartz: Another way to explain it is: “If you go to the

retina specialist and do what he says, you’re not going to go

blind.” That’s almost always the case now. You can basically say

that to every patient.

Dr. Gonzalez: One other important fact is that, in the past,

patients’ complaints weren’t always that they were going blind.

They often complained that they lost some vision after treatment

with the laser. The beauty of these drugs is that we avoid that. In

fact, we’re getting ready to publish some interesting work, show-

ing that the functional ability of these patients is significantly

improved and maintained without the loss of peripheral or 

central vision.

Dr. Handelsman: These facts should get more visibility in

our guidelines, because when we talk to our patients about

retinopathy, we primarily say go to the ophthalmologist because

he will have some laser magic for you and you will be fine. The

fact that you now have a disease-modifying treatment is 

important and will give a different dimension to our guidelines.

TRIALS CONTINUE
Dr. Boyer: At the present time, the DRCRnet is performing

a study to compare panretinal photocoagulation therapy versus

anti-VEGF therapy and deferred laser for the treatment of pro-

liferative diabetic retinopathy. In another study (protocol T),

which is currently recruiting participants, the DRCRnet will

evaluate the comparative effectiveness of intravitreal aflibercept,
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Figure 1. For many patients, a 3-line gain in visual acuity can mean

the difference between functioning and not functioning in life.

Vision Chart
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bevacizumab, and ranibizumab for DME (NCT01627249).

These studies will give us additional information to help

guide our treatment decisions. For example, we think that certain

anti-VEGF agents dry the retina better than others. Now, we

want to see if this translates to a difference in vision 1 year later.

Fortunately, patients don’t experience the tremendous vision loss

with DME as they do with wet AMD when fluid is present. In

patients with DME, visual acuity may be 20/20, even though a

small amount of fluid may be present. 

Dr. Schwartz: That’s right. These studies are also valuable

because of what they reveal about safety issues. For example, in a

head-to-head study of ranibizumab and bevacizumab for wet

AMD, at the end of 1 year, they were deemed to be noninferior,

but there was a safety difference. Many predicted that the safety

signals with bevacizumab were a fluke that would even out at

year 2, but it didn’t, and, in fact, the safety difference was still

there and difficult to explain.9

The study was not powered for safety, but the observation

was still there. I predict — and this is a prediction without much

data at this time, certainly no high-level data — that the beva-

cizumab safety data will extrapolate to diabetes and be magni-

fied. I also predict that in the absence of something else,

anti-VEGF treatments are better than laser alone.

AN EYE IN THE SKY APPROACH
Dr. Schwartz: The DRCRnet treatment paradigm has

tremendous value, but I’m a proponent of a slightly different

treatment approach when it comes to managing complex diabetic

retinopathy. Dr. Gonzalez and Dr. Boyer have also espoused our

treatment patterns. We use an all-inclusive multimodal imaging

approach centered on what you might call a “Google Earth” or

“eye in the sky” perspective. Specifically, ultra-wide field angiog-

raphy provides a very wide view of the retina, so we can assess

perfusion of the entire retinal vascular tree as well as assessing

vitreomacular traction and macular edema with SD-OCT. Then,

based on these results, patients can have their diabetic eye disease

approached in a manner that addresses not just macular edema,

but also retinal vascular perfusion (which is closely tied to VEGF

production). By combining gentle, precise and targeted laser

photocoagulation with anti-VEGF therapy, we feel we can 

reduce not only the acute VEGF burden but also diminish

VEGF upregulation over time, thus providing a more compre-

hensive treatment of eyes with DME.

Dr. Boyer: It takes a long time for laser alone to show an effect

on macular edema. Therefore, you must use anti-VEGF drugs to

get an improvement early and then the laser will hopefully be 

effective in reducing the injection frequency.

Dr. Schwartz: Correct, I employ a multimodal imaging work-

up and a combination anti-VEGF and laser treatment strategy. The

DRCRnet studies are good studies, but have not yet been able to

incorporate state-of-the-art peripheral retinal vascular imaging, and

that is where the culprit protein, VEGF, is most likely sourced.

The Complexities of Drug Compounding

Dr. Boyer: As we’ve mentioned, some retina special-
ists use bevacizumab as an off-label treatment for retinal
vascular disease. This drug is indicated for the treatment
of certain cancers. It must be repackaged by a com-
pounding pharmacy into small doses appropriate for 
ocular use.

Dr. Schwartz: Compounding is a complex process, but
it has been commoditized to the lowest common denomi-
nator and is now taken for granted. After a horrific outbreak
of fungal meningitis traced to a compounding pharmacy in
New England this year, the laws around compounding are
changing. Furthermore, clinical experience strongly sug-
gests that ranibizumab is far more effective than the generic
compounded bevacizumab for the treatment of DME.
There’s just very little question.

Dr. Handelsman: If my patient asks me about these
two drugs, should I advise him to request ranibizumab if he
can pay for it?

Dr. Schwartz: Definitely. Certainly, the government
programs cover it, and the corporate sponsor has various
access programs (http://www.genentech-access.com/
lucentis/patients) to assist with the cost. I will tell you that
my use of bevacizumab has plummeted, and I’m having it
compounded at UCLA, which I consider one of the 
premier compounding pharmacies in the country. We’re
filtering and culturing every batch, but I’m migrating away
from its use. One should always recommend the on-label
drug, in my opinion.



Dr. Boyer: We have some concerns in this vasculopathic

population of using anti-VEGF agents. Some studies have

shown bevacizumab lasts up to 21 days in the serum. It reduces

the systemic VEGF level significantly to the point where it may

cause an increase in serious systemic adverse events (SAEs). I

think the safety question needs to be answered in the future for

all anti-VEGF agents.

CLOSING THOUGHTS
Dr. Boyer: This has been a valuable forum. From a retina 

specialist’s point of view, I feel I have a better understanding of the

challenges faced by diabetologists. I know that we need to com-

municate with the doctors who manage diabetes patients and we

must provide them with more information about the patients that

we share. We can also help patients better understand why the 

targets you set for them are so important by showing them what

diabetic eye disease looks like, explaining how it can affect their 

vision and reinforcing what must be done to preserve their sight.

As you pointed out, if blindness is what they fear most, they’ll be

willing to change many things to avoid blindness.

We can also reassure you that with timely referrals and the new

drugs that are now available, we can reduce the incidence of vision

loss from diabetic eye disease and improve patients’ quality of life,

while at the same time reducing the economic burden on the entire

population.

Dr. Schwartz: I always learn something new when I talk to

endocrinologists, and today was no 

exception. As a retina specialist, I feel

privileged to have the opportunity to

positively impact vision. Often, the most

meaningful interaction is motivating 

patients to comply with your recommen-

dations. For the doctors who work with

diabetes patients, I hope we have begun

to convey the dramatic improvements

now available in the evaluation and

management of diabetic eye disease.

Dr. Gonzalez: I would echo that

sentiment and add that I think it’s important for us to provide you

with the latest information about the therapies we’re using. Then

you will understand why we’re so enthusiastic. Anti-VEGF 

therapy is a game changer. We can now go beyond just preserving

vision and help patients recover vision, which will keep them 

functional for a very long time.

Dr. Peters: This discussion has helped me tremendously. I now

have a better understanding of anti-VEGF therapy — the long-

term treatment plan and the expected outcomes — so that I can

convey that information to my patients and make sure they follow

through when I refer them to you. The more I know about what

you expect my patients to do, the better. By the same token, I 

appreciate your involvement as a consultant and a care partner who

will reinforce my instructions to our patients.

Dr. Handelsman: I believe in interdisciplinary discussions on

any level, especially in diabetes. Although we learned about 

diabetic eye diseases years ago, we need to renew our studies and

re-establish those discussions. Not only will it benefit us, it will

benefit our patients.

Dr. Boyer: I agree that these types of discussions should be

ongoing. My hope is that we can expand upon this topic and talk

about other new drugs in the near future.
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We can reassure you that with timely referrals and the new drugs that 

are available, we can reduce the incidence of vision loss from diabetic eye 

disease and improve patients’ quality of life, while at the same time 

reducing the economic burden on the entire population. 

— David Boyer, MD



Brief summary–please see the LUCENTIS® package 
insert for full prescribing information.

1 INDICATIONS AND USAGE
LUCENTIS is indicated for the treatment of patients with:

1.1 Neovascular (wet) age-related macular degeneration (AMD)

1.2 Macular edema following retinal vein occlusion (RVO) 

1.3 Diabetic macular edema (DME)

2 DOSAGE AND ADMINISTRATION
FOR OPHTHALMIC INTRAVITREAL INJECTION ONLY. 

2.2 Neovascular (wet) age-related macular degeneration (AMD)

LUCENTIS 0.5 mg (0.05 mL of 10 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days). 

Although less effective, treatment may be reduced to one injection every 3 months 
after the first four injections if monthly injections are not feasible. Compared to 
continued monthly dosing, dosing every 3 months will lead to an approximate 
5-letter (1-line) loss of visual acuity benefit, on average, over the following 
9 months. Patients should be treated regularly [see Clinical Studies (14.1) ].

2.3 Macular edema following retinal vein occlusion (RVO)

LUCENTIS 0.5 mg (0.05 mL of 10 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days). 

In Studies RVO-1 and RVO-2, patients received monthly injections of LUCENTIS 
for 6 months. In spite of being guided by optical coherence tomography and 
visual acuity re-treatment criteria, patients who were then not treated at Month 
6 experienced, on average, a loss of visual acuity at Month 7, whereas patients 
who were treated at Month 6 did not. Patients should be treated monthly [see 
Clinical Studies (14.2) ].

2.4 Diabetic macular edema (DME) 

LUCENTIS 0.3 mg (0.05 mL of 6 mg/mL LUCENTIS solution) is recommended to 
be administered by intravitreal injection once a month (approximately 28 days).

2.5 Preparation for administration

Using aseptic technique, all of the LUCENTIS vial contents are withdrawn through 
a 5-micron, 19-gauge filter needle attached to a 1-cc tuberculin syringe. The 
filter needle should be discarded after withdrawal of the vial contents and should not 
be used for intravitreal injection. The filter needle should be replaced with a sterile 
30-gauge × ½-inch needle for the intravitreal injection. The contents should 
be expelled until the plunger tip is aligned with the line that marks 0.05 mL 
on the syringe.

2.6 Administration

The intravitreal injection procedure should be carried out under controlled aseptic 
conditions, which include the use of sterile gloves, a sterile drape, and a sterile 
eyelid speculum (or equivalent). Adequate anesthesia and a broad-spectrum 
microbicide should be given prior to the injection.

Prior to and 30 minutes following the intravitreal injection, patients should be 
monitored for elevation in intraocular pressure using tonometry. Monitoring 
may also consist of a check for perfusion of the optic nerve head immediately 
after the injection [see Warnings and Precautions (5.2) ]. Patients should also 
be monitored for and instructed to report any symptoms suggestive of 
endophthalmitis without delay following the injection [see Warnings and 
Precautions (5.1) ].

Each vial should only be used for the treatment of a single eye. If the contralateral 
eye requires treatment, a new vial should be used and the sterile field, syringe, 
gloves, drapes, eyelid speculum, filter, and injection needles should be changed 
before LUCENTIS is administered to the other eye.

No special dosage modification is required for any of the populations that have 
been studied (e.g., gender, elderly).

4 CONTRAINDICATIONS
4.1 Ocular or periocular infections 

LUCENTIS is contraindicated in patients with ocular or periocular infections.

4.2 Hypersensitivity

LUCENTIS is contraindicated in patients with known hypersensitivity to ranibizumab 
or any of the excipients in LUCENTIS. Hypersensitivity reactions may manifest as 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and retinal detachments 

Intravitreal injections, including those with LUCENTIS, have been associated with 
endophthalmitis and retinal detachments. Proper aseptic injection technique 
should always be used when administering LUCENTIS. In addition, patients should 
be monitored following the injection to permit early treatment should an 
infection occur [see Dosage and Administration (2.5, 2.6) and Patient 
Counseling Information (17) ].

5.2 Increases in intraocular pressure 

Increases in intraocular pressure have been noted both pre-injection and post-
injection (at 60 minutes) while being treated with LUCENTIS. Monitor intraocular 
pressure prior to and following intravitreal injection with LUCENTIS and manage 
appropriately [see Dosage and Administration (2.6)].

5.3 Thromboembolic events

Although there was a low rate of arterial thromboembolic events (ATEs) observed 
in the LUCENTIS clinical trials, there is a potential risk of ATEs following 
intravitreal use of VEGF inhibitors. ATEs are defined as nonfatal stroke, nonfatal 
myocardial infarction, or vascular death (including deaths of unknown cause).

Neovascular (wet) age-related macular degeneration 
The ATE rate in the three controlled neovascular AMD studies during the first 
year was 1.9% (17 of 874) in the combined group of patients treated with 
0.3 mg or 0.5 mg LUCENTIS compared with 1.1% (5 of 441) in patients from 
the control arms [see Clinical Studies (14.1) ]. In the second year of Studies 
AMD-1 and AMD-2, the ATE rate was 2.6% (19 of 721) in the combined group 
of LUCENTIS-treated patients compared with 2.9% (10 of 344) in patients from 
the control arms. 

In a pooled analysis of 2-year controlled studies (AMD-1, AMD-2, and a study 
of LUCENTIS used adjunctively with verteporfin photodynamic therapy), the stroke 
rate (including both ischemic and hemorrhagic stroke) was 2.7% (13 of 484) in 
patients treated with 0.5 mg LUCENTIS compared to 1.1% (5 of 435) in patients 
in the control arms (odds ratio 2.2 (95% confidence interval (0.8-7.1))).

Macular edema following retinal vein occlusion
The ATE rate in the two controlled RVO studies during the first 6 months was 
0.8% in both the LUCENTIS and control arms of the studies (4 of 525 in the 
combined group of patients treated with 0.3 mg or 0.5 mg LUCENTIS and 2 
of 260 in the control arms) [see Clinical Studies (14.1) ]. The stroke rate was 
0.2% (1 of 525) in the combined group of LUCENTIS-treated patients compared 
to 0.4% (1 of 260) in the control arms.

Diabetic macular edema
In a pooled analysis of Studies DME-1 and DME-2 [see Clinical Studies (14.3)], 
the ATE rate at 2 years was 7.2% (18 of 250) with 0.5 mg LUCENTIS, 5.6% (14 
of 250) with 0.3 mg LUCENTIS, and 5.2% (13 of 250) with control. The stroke 
rate at 2 years was 3.2% (8 of 250) with 0.5 mg LUCENTIS, 1.2% (3 of 250) 
with 0.3 mg LUCENTIS, and 1.6% (4 of 250) with control. At 3 years, the ATE 
rate was 10.4% (26 of 249) with 0.5 mg LUCENTIS and 10.8% (27 of 250) with 
0.3 mg LUCENTIS; the stroke rate was 4.8% (12 of 249) with 0.5 mg 
LUCENTIS and 2.0% (5 of 250) with 0.3 mg LUCENTIS.

5.4 Fatal events in DME patients

A pooled analysis of Studies DME-1 and DME-2 [see Clinical Studies (14.3)] 
showed that fatalities in the first 2 years occurred in 4.4% (11 of 250) of patients 
treated with 0.5 mg LUCENTIS, in 2.8% (7 of 250) of patients treated with 0.3 mg 
LUCENTIS, and in 1.2% (3 of 250) of control patients. Over 3 years, fatalities 
occurred in 6.4% (16 of 249) of patients treated with 0.5 mg LUCENTIS and in 
4.4% (11 of 250) of patients treated with 0.3 mg LUCENTIS. Although the rate 
of fatal events was low and included causes of death typical of patients with 
advanced diabetic complications, a potential relationship between these events 
and intravitreal use of VEGF inhibitors cannot be excluded.

6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in the Warnings 
and Precautions (5) section of the label:
• Endophthalmitis and retinal detachments
• Increases in intraocular pressure
• Thromboembolic events
• Fatal events in DME patients

6.1 Injection procedure 

Serious adverse reactions related to the injection procedure have occurred in 
< 0.1% of intravitreal injections, including endophthalmitis [see Warnings and 
Precautions (5.1) ], rhegmatogenous retinal detachment, and iatrogenic 
traumatic cataract.

6.2 Clinical studies experience 

Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in one clinical trial of a drug cannot be directly compared 
with rates in the clinical trials of the same or another drug and may not reflect 
the rates observed in practice.

Ocular reactions
Table 1 shows frequently reported ocular adverse reactions in LUCENTIS-treated 
patients compared with the control group.

Nonocular reactions
Nonocular adverse reactions with an incidence of ≥ 5% in patients receiving 
LUCENTIS for DME, AMD, and/or RVO and which occurred at a ≥ 1% higher 
frequency in patients treated with LUCENTIS compared to control are shown 
in Table 2. Though less common, wound healing complications were also 
observed in some studies.

6.3 Immunogenicity

As with all therapeutic proteins, there is the potential for an immune response in 
patients treated with LUCENTIS. The immunogenicity data reflect the percentage 
of patients whose test results were considered positive for antibodies to 
LUCENTIS in immunoassays and are highly dependent on the sensitivity and 
specificity of the assays.

The pre-treatment incidence of immunoreactivity to LUCENTIS was 0%-5% across 
treatment groups. After monthly dosing with LUCENTIS for 6 to 24 months, 
antibodies to LUCENTIS were detected in approximately 1%-8% of patients.

The clinical significance of immunoreactivity to LUCENTIS is unclear at this time. 
Among neovascular AMD patients with the highest levels of immunoreactivity, 
some were noted to have iritis or vitritis. Intraocular inflammation was not 
observed in DME or RVO patients with the highest levels of immunoreactivity.

7 DRUG INTERACTIONS
Drug interaction studies have not been conducted with LUCENTIS.

LUCENTIS intravitreal injection has been used adjunctively with verteporfin 
photodynamic therapy (PDT). Twelve of 105 (11%) patients with neovascular 
AMD developed serious intraocular inflammation; in 10 of the 12 patients, this 
occurred when LUCENTIS was administered 7 days (± 2 days) after verteporfin PDT.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category C. There are no studies of LUCENTIS in pregnant women. 
In a study of placental and embryo-fetal development in pregnant cynomolgus 
monkeys, skeletal abnormalities were seen in fetuses at the highest dose tested 
of 1 mg/eye which resulted in trough exposures up to 13 times higher than 
predicted Cmax levels with single eye treatment in humans [see Nonclinical 
Toxicology (13.2) ]. Skeletal abnormalities were not seen in monkeys at 
0.125 mg/eye, a dose which resulted in trough exposures equivalent to 
single eye treatment in humans. Animal reproduction studies are not always 
predictive of human response. It is also not known whether ranibizumab can 
cause fetal harm when administered to a pregnant woman or can affect 
reproduction capacity. Based on the anti-VEGF mechanism of action for 
ranibizumab [see Clinical Pharmacology (12.1) ], treatment with LUCENTIS 
may pose a risk to embryo-fetal development (including teratogenicity) and 
reproductive capacity. LUCENTIS should be given to a pregnant woman only if 
clearly needed.

8.3 Nursing mothers

It is not known whether ranibizumab is excreted in human milk. Because many 
drugs are excreted in human milk, and because the potential for absorption and 
harm to infant growth and development exists, caution should be exercised when 
LUCENTIS is administered to a nursing woman.

8.4 Pediatric use

The safety and effectiveness of LUCENTIS in pediatric patients have not been 
established.

8.5 Geriatric use

In the clinical studies, approximately 72% (1366 of 1908) of patients randomized 
to treatment with LUCENTIS were ≥ 65 years of age and approximately 43% (822 
of 1908) were ≥ 75 years of age [see Clinical Studies (14)]. No notable differences 
in efficacy or safety were seen with increasing age in these studies. Age did not 
have a significant effect on systemic exposure.

10 OVERDOSAGE 
Planned initial single doses of ranibizumab injection 1 mg were associated with 
clinically significant intraocular inflammation in 2 of 2 neovascular AMD patients 
injected. With an escalating regimen of doses beginning with initial doses of 
ranibizumab injection 0.3 mg, doses as high as 2 mg were tolerated in 15 of 20 
neovascular AMD patients.

17 PATIENT COUNSELING INFORMATION
In the days following LUCENTIS administration, patients are at risk of developing 
endophthalmitis. If the eye becomes red, sensitive to light, painful, or develops a 
change in vision, the patient should seek immediate care from an ophthalmologist 
[see Warnings and Precautions (5.1)].
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Table 1. Ocular reactions in the DME, AMD, and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260

Conjunctival 
hemorrhage 47% 32% 74% 60% 64% 50% 48% 37%

Eye pain 17% 13% 35% 30% 26% 20% 17% 12%

Vitreous floaters 10% 4% 27% 8% 19% 5% 7% 2%
Intraocular 
pressure increased 18% 7% 24% 7% 17% 5% 7% 2%

Vitreous 
detachment 11% 15% 21% 19% 15% 15% 4% 2%

Intraocular 
inflammation 4% 3% 18% 8% 13% 7% 1% 3%

Cataract 28% 32% 17% 14% 11% 9% 2% 2%
Foreign body 
sensation in eyes 10% 5% 16% 14% 13% 10% 7% 5%

Eye irritation 8% 5% 15% 15% 13% 12% 7% 6%
Lacrimation 
increased 5% 4% 14% 12% 8% 8% 2% 3%

Blepharitis 3% 2% 12% 8% 8% 5% 0% 1%

Dry eye 5% 3% 12% 7% 7% 7% 3% 3%
Visual disturbance 
or vision blurred 8% 4% 18% 15% 13% 10% 5% 3%

Eye pruritus 4% 4% 12% 11% 9% 7% 1% 2%

Ocular hyperemia 9% 9% 11% 8% 7% 4% 5% 3%

Retinal disorder 2% 2% 10% 7% 8% 4% 2% 1%

Maculopathy 5% 7% 9% 9% 6% 6% 11% 7%

Retinal degeneration 1% 0% 8% 6% 5% 3% 1% 0%

Ocular discomfort 2% 1% 7% 4% 5% 2% 2% 2%
Conjunctival 
hyperemia 1% 2% 7% 6% 5% 4% 0% 0%

Posterior capsule 
opacification 4% 3% 7% 4% 2% 2% 0% 1%

Injection site 
hemorrhage 1% 0% 5% 2% 3% 1% 0% 0%

Table 2. Nonocular reactions in the DME, AMD and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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Nasopharyngitis 12% 6% 16% 13% 8% 9% 5% 4%

Anemia 11% 10% 8% 7% 4% 3% 1% 1%

Nausea 10% 9% 9% 6% 5% 5% 1% 2%

Cough 9% 4% 9% 8% 5% 4% 1% 2%

Constipation 8% 4% 5% 7% 3% 4% 0% 1%

Seasonal allergy 8% 4% 4% 4% 2% 2% 0% 2%

Hypercholesterol-
emia 7% 5% 5% 5% 3% 2% 1% 1%

Influenza 7% 3% 7% 5% 3% 2% 3% 2%

Renal failure 7% 6% 1% 1% 0% 0% 0% 0%

Upper respiratory 
tract infection 7% 7% 9% 8% 5% 5% 2% 2%

Gastroesophageal 
reflux disease 6% 4% 4% 6% 3% 4% 1% 0%

Headache 6% 8% 12% 9% 6% 5% 3% 3%

Edema peripheral 6% 4% 3% 5% 2% 3% 0% 1%

Table 2. Nonocular reactions in the DME, AMD and RVO studies

Adverse reaction

DME 2-year AMD 2-year AMD 1-year RVO 6-month
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n=250 n=250 n=379 n=379 n=440 n=441 n=259 n=260

Renal failure 
chronic 6% 2% 0% 1% 0% 0% 0% 0%

Neuropathy 
peripheral 5% 3% 1% 1% 1% 0% 0% 0%

Sinusitis 5% 8% 8% 7% 5% 5% 3% 2%

Bronchitis 4% 4% 11% 9% 6% 5% 0% 2%

Atrial fibrillation 3% 3% 5% 4% 2% 2% 1% 0%

Arthralgia 3% 3% 11% 9% 5% 5% 2% 1%

Chronic 
obstructive 
pulmonary 
disease

1% 1% 6% 3% 3% 1% 0% 0%

Wound healing 
complications 1% 0% 1% 1% 1% 0% 0% 0%

(continued)
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