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Chapter 1

Impact of diabetic retinopathy

Rumneek Bedi, Karishma Habbu, Rishi P Singh

Introduction
In 2010, there was an estimated 26 million people who had diabetes,
as well as 79 million individuals older than 20 years of age with pre-
diabetes [1], and the prevalence of diabetes is projected to increase
significantly across the globe. In fact, the US Centers for Disease Control
and Prevention (CDC) estimates that 1 in 3 people could have diabetes
by the year 2050 [2]. Although many prevention strategies are available
for type 2 diabetes, not many strategies are available to patients with
type 1 diabetes to address the increasing prevalence and burden [3].
The encumbrance of the disease lies within the many progressive long-
term microvascular and macrovascular complications and the economic
implications on health care systems and the patient population-at-large.
The costs of managing diabetes and its complications are substantial.
The estimated total cost of diabetes in the United States alone was
estimated to be US$245 billion in 2012, almost double what it was
10 years ago ($132 billion in 2002) [4]; the cost of diabetes is expected
to rise to at least $490 billion by 2030 [5]. The increasing prevalence of
diabetes and its associated economic strain indicates that diabetes is an
affliction that needs to be addressed [6,7].

Macrovascular and microvascular complications
Diabetes macrovascular and microvascular complications affect up to 72%
of the total diabetic population. The Cost Of Diabetes in Europe — type 2
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(CODE-2) study, the first Europe-wide investigation in to the health care
costs associated with ype 2 diabetes, found that of patients with micro-
vascular diabetic complications, 28% had neuropathy, 20% had renal
damage, and 26% had both diabetic retinopathy (DR) and related eye
complications (Figure 1.1) [8]. Among the patients with macrovascular
complications, 18% had peripheral vascular disease, 17% had angina,
12% had heart failure, and 9% had myocardial infarction (Figure 1.2)
[8]. The CODE-2 study demonstrated that in patients with both micro-
vascular and macrovascular complications, the total cost of management
increased by up to 250% compared to those without complications. It
follows that proper prevention, screening, and management of diabe-
tes could not only directly benefit the overall health and well-being of
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Figure 1.1 Distribution of microvascular complications due to diabetes.
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Figure 1.2 Distribution of macrovascular complications due to diabetes.



IMPACT OF DIABETIC RETINOPATHY - 3

patients, but also potentially reduce the economic burden that diabetes
poses to both individuals and to society [8].

Diabetic retinopathy

DR is a leading cause of new cases of blindness in adults of working age
(20 to 74 years old) [5]. The results of the National Health and Nutrition
Examination Surveys III (NHANES) documented DR prevalence from 2005
to 2008 and reported that among persons with diabetes aged 40 years or
older, 28.5% of individuals had DR [5]. Among those individuals, 4.4%
developed vision-threatening DR. Retinopathy itself does not necessarily
visually impair individuals; rather, the visual impairment is due to the
complications that result, such as retinal detachment, preretinal or vitre-
ous hemorrhage, neovascular glaucoma, capillary nonperfusion or, most
commonly, diabetic macular edema (DME) (Figure 1.3) [5,9].

Of these secondary complications, DME is the most important cause
of visual impairment in patients with diabetes [10]. The NHANES survey
reported that approximately 13% of patients with DR have DME [5]. Within
the Sankara Nethralaya Diabetic Retinopathy Epidemiology and Molecular
Genetic Study (SN-DREAMS) report (n=1414), 31.76% of patients with
diabetes had DR and DME and 5.72% of the patients had DME alone [11].

Figure 1.3 Fluorescein angiography of a patient with proliferative diabetic retinopathy. An
advanced form of diabetic retinopathy in which new blood vessels grow within the retina causing
bleeding, cloudy vision and retinal damage (left). A normal fluorescein angiography is shown on
the right for comparison.
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As DR progresses, so does the risk of developing DME; for this reason, it is
important to assess the risk factors of DR in order to prevent progression

toward developing the vision-threatening complications from diabetes.

Diabetic retinopathy risk factors

Disease duration

Duration of diabetes is an important factor when assessing patients’ risk of
developing diabetes complications, as the incidence of DR increases with
greater duration of diabetes (Figure 1.4) [12]. The Australian Diabetes,
obesity, and lifestyle (AusDiab) study demonstrated a relationship between
disease duration, glycosylated hemoglobin (HbA1lc), and increasing DR
prevalence in patients with type 2 diabetes [13]. The study found that
the prevalence of DR in those with known type 2 diabetes versus those
with newly diagnosed type 2 diabetes was 21.9% and 6.2%, respectively.
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Figure 1.4 Prevalence of proliferative diabetic retinopathy (PDR) by diabetes duration and
period of diagnosis. The graph depicts improvements in reducing progression to proliferative
diabetic retinopathy over time. However, a significant number of patients do progress to this
vision-threatening state. Reproduced with permission from Klein et al [9] ©ADA.



