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A guide for cataract and refractive surgeons.

According to the American 
Diabetes Association, nearly 
10% of Americans are diabetic, 
and approximately 1.4 mil-
lion are newly diagnosed with 
the disease each year. Among 
diabetic individuals aged 
40 years or older, 28.5% have 

some degree of diabetic retinopathy, the leading cause of visual 
impairment in adults of working age.1

Diabetes alone results in more than $176 billion in direct 
medical costs annually.1 The detection and appropriate treat-
ment of diabetic retinopathy reduce blindness by 52%, result-
ing in systemic gains of productivity that far outweigh the cost 
of care.2 These societal implications represent an enormous 
responsibility for ophthalmologists. 

The essence of quality care is a strong partnership between 
patient and physician. In many cases, a diabetic patient may 
see his or her ophthalmologist more frequently than any other 
health care professional. Each office visit offers a tremendous 
educational opportunity. 

A conversation with a physician is often one of the strongest 
motivators of patients’ adherence to therapy. This is especially 

true for eye care providers, because vision loss is one of the most 
feared complications of diabetes. Nonmydriatic photoscreening 
and telemedicine are gaining traction, but as helpful as these 
modalities may be, removing direct contact with the ophthal-
mologist eliminates a beneficial relationship. 

A FEW SIMPLE QUESTIONS
By asking a few simple questions, the ophthalmologist can 

have a huge impact on patients’ quality of life.

Are You Type 1 or Type 2?
People with type 1 diabetes should have annual screenings 

beginning 5 years after the onset of the disease. The develop-
ment of vision-threatening diabetic retinopathy may begin as 
soon as 6 years after the onset of the disease, but it is rare prior 
to puberty.3

Individuals with type 2 diabetes should be screened yearly 
upon diagnosis. They often have the disease for many years 
before being diagnosed, and the actual onset may be difficult 
to assess. As many as 30% of patients have retinopathy at initial 
diagnosis, and up to 3% may have macular edema or high-risk 
features.4

The type of diabetes is also important for coding and billing. 
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Appropriate documentation will help support the 10th revi-
sion of the International Statistical Classification of Diseases 
and Related Health Problems (commonly known as ICD-10), 
because type 1 and type 2 diabetic retinopathy codes are cat-
egorized separately. For example, type 1 diabetes mellitus mild 
nonproliferative retinopathy without macular edema is E10.329, 
whereas type 2 diabetes mellitus mild nonproliferative retinopa-
thy without macular edema is E11.329. 

When Were You Diagnosed?
The duration of diabetes is a major risk factor for the devel-

opment of vision-threatening diabetic retinopathy. Knowing the 
length of time since a patient’s diagnosis will aid in predicting 
the probability and severity of retinopathy. Approximately one 
in four patients with type 1 diabetes will have retinopathy after 
6 years. The risk increases to 60% and 80% at 10 and 15 years, 
respectively.3 Signs of neovascularization will be present in up to 
50% of patients who have had the disease for at least 20 years. 

Retinopathy will be present in at least 24% of patients who 
have had type 2 diabetes for 5 years, increasing to 84% at 
19 years’ duration. After 25 years, 25% of type 2 patients may 
have proliferative diabetic retinopathy.3

What Is Your Glycosylated Hemoglobin Level?
The most essential modifiable risk factor for the develop-

ment and progression of vision-threatening diabetic retinopa-
thy is glycemic control. Severity of hyperglycemia seems to be 
more important than duration once retinopathy is present. 
Historically, recommendations have included maintaining a 
glycosylated hemoglobin (commonly known as A1C) level of 
less than 7%, but some studies have recommended a target of 
6.5% or lower.5 Routinely asking patients about their A1C level 
will reinforce its importance, and documenting it in the chart 
at each visit will help track a patient’s progress. It may also be 
helpful to consider shortening a patient’s follow-up period if his 
or her disease is poorly controlled, as this puts patients at higher 
risk of vision loss.

Chronic hyperglycemia can play a role in the development of 
cataract. Diabetic patients may require additional preoperative 
counseling because of elevated risk during and after cataract 
surgery. Studies have shown that hyperglycemia may contribute 

to delayed wound healing, an increased risk of postoperative 
infection or inflammation, and postoperative progression of ret-
inopathy and macular edema.6 This has prompted some, such 
as medical governing bodies in Japan, to recommend against 
cataract surgery in patients with an A1C level greater than 10%. 

Informing surgery patients that their visual outcomes can 
be improved with blood sugar optimization can help motivate 
them to improve their lifestyle and compliance. Caution should 
be urged, however, regarding rapid preoperative glycemic cor-
rection, as this may accelerate retinopathy.7

Less is known about the connection between diabetes and 
outcomes of refractive surgery. Although early FDA approvals 
included relative contraindications for LASIK in diabetics, there 
is growing evidence and acceptance that LASIK can be safely 
performed in those with good glycemic control and no systemic 
or ocular complications. 

Significant fluctuations in blood sugar are known to cause 
morphologic changes in the crystalline lens. In addition, diabetic 
patients have altered corneal biomechanical properties, which 
can alter the response to laser treatment. These facts may 
account for higher surgical enhancement rates that have been 
reported in patients with diabetes.

What Medications Are You Taking?
Keeping track of a diabetic patient’s medications is an impor-

tant component of the Meaningful Use Stage 2 incentive pro-
gram for electronic health records. Additionally, there are ways 
to improve patients’ vision by monitoring their systemic medi-
cations. For example, pioglitazone and rosiglitazone have been 
associated with the development of macular edema, which 
resolves with cessation of the drugs.8

Aspirin therapy does not slow the progression of diabetic reti-
nopathy. It also is not related to more severe, frequent, or persis-
tent vitreous hemorrhage in patients with proliferative diabetic 
retinopathy. Therefore, no changes in medically administered 
aspirin therapy are indicated.

Intensive management of hypertension can slow retinopathy 
progression. Most diabetics are on an angiotensin II receptor 
blocker or angiotensin-converting enzyme inhibitor for kidney 
protection as well as blood pressure reduction. Although a prac-
tical target maximum blood pressure is 140 mm Hg/90 mm Hg, 

TABLE.  RECOMMENDED FOLLOW-UP SCHEDULE FOR DIABETIC PATIENTS
Severity of Retinopathy Examination Criteria Follow-up (month)

Normal No retinopathy 12

Mild NPDR Microaneurysms only 9

Moderate NPDR More than microaneurysms but less than severe 6

Severe NPDR Any of the following (4-2-1 rule)

• Intraretinal hemorrhages in all four quadrants 4

• Venous beading in two or more quadrants 4

• IRMA in one or more quadrants 4

Proliferative DR Neovascularization of disc or elsewhere Refer to retina specialist

Macular edema Macular thickening and/or cystic edema Refer to retina specialist

Abbreviations: NPDR, nonproliferative diabetic retinopathy; IRMA, intraretinal microvascular abnormalities; DR, diabetic retinopathy.
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a lower goal is often sought for patients with chronic kidney 
disease or proteinuria.9

Who Is Your Medical Doctor?
Diabetes is a multisystem disease, so a multidisciplinary 

approach is necessary. Each patient may have several providers, 
including an ophthalmologist, nephrologist, endocrinologist, 
podiatrist, nutritionist, neurologist, and others, not to mention 
a primary care provider. If patients have other microvascular 
complications of diabetes, especially renal failure or proteinuria, 
they have a greater probability of vision-threatening diabetic 
retinopathy. The primary care provider, usually a general practi-
tioner or internist, helps to coordinate care among members of 
this team. Communication with the primary care provider is an 
essential component of quality care. 

The Physician Quality Reporting System measures for diabetic 
eye care include communication of examination results to the 
physician managing the diabetes care for patients with retinop-
athy. With many electronic health record systems, this is easily 
accomplished through digital transmission. It may be useful to 
copy the other members of the patient’s medical team on each 
report. Doing so will help facilitate care decisions, such as refer-
ral to an endocrinologist if retinopathy is progressing rapidly or 
planning eye surgery around a patient’s dialysis schedule. 

What Do You Do for Exercise?
Many diabetic patients with neuropathy or cardiovascular 

disease think that they are unable to exercise. They may be 
surprised to hear that even small quantities of physical activity 
can be beneficial. Recording patients’ answers to this ques-
tion in their charts will give insight into their functional status. 
Suggesting low-impact activities such as walking 30 minutes per 
day or joining a water aerobics class may encourage patients 
toward lifestyle changes they really need.

Obesity is strongly related to metabolic syndrome and insulin 
resistance. Weight loss has been proven to lower A1C levels and 
reduce patients’ need for oral hypoglycemic medication and 
insulin.10 This can be true for as little as a 5% reduction in body 
weight. A high body mass index is correlated with suboptimal 
glycemic control and the progression of diabetic retinopathy.11 

Patients may be motivated by the fact that losing weight and 
lowering blood sugar levels will ultimately result in fewer proce-
dures such as intravitreal injections and retinal laser. The United 
Kingdom Prospective Diabetes Study showed a 29% reduction 
in the need for retinal photocoagulation in a group undergoing 
intensive glucose management.12

CONCLUSION
The role of the ophthalmologist in caring for diabetic patients 

is, at its core, one of education. Patients need to know the 
importance of maintaining near-normal glucose and blood 
pressure levels, and they must understand that this is supported 
by years’ worth of evidence. Patients must be informed that 

effective treatment for diabetic retinopathy depends on timely 
intervention, even for patients who are asymptomatic with 
“good” vision. 

The ophthalmologist should therefore emphasize and 
encourage annual dilated eye examinations in patients without 
retinopathy and follow-up visits according to best recommen-
dations for those with mild to severe nonproliferative disease 
(Table). Best practices require prompt referral to a retina spe-
cialist for treatment in the event of the development of macular 
edema or signs of neovascularization. 

There is growing evidence that macular edema can be elimi-
nated, and retinopathy can be reversed with appropriate anti-
vascular endothelial growth factor therapy.13 Good visual out-
comes can be achieved with a team approach to management 
that includes patients’ education and adherence. n
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