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Welcome
This is the "rst issue of our series of news- 
letters intended to appear at timely 
intervals to take advantage of important 
developments. 

Update in Ophthalmology/DME presents 
the seasoned observations, opinions and 
management of Ophthalmology/DME. 
The aim of this Newsletter is to bring to 
the ophthalmologists’ doorstep Update in 
Ophthalmology/DME in a concise and friendly 
manner. We have made every e#ort to search 
the international literature to present the 
most current, interesting and cutting-edge 
material in order to make this newsletter 
a respected as well as a useful tool for the 
everyday practice of ophthalmologists 
with one aim: to provide good service 
to their patients. The information stated 
and presented is the result of search in 
international reliable medical databases.
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Introduction
Diabetic retinopathy (DR) is characterized by gradually progressive 
alterations in the retinal microvasculature, leading to areas of retinal 
nonperfusion, increased vascular permeability, and pathologic intra-
ocular proliferation of retinal vessels. The complications associated 
with the increased vascular permeability, termed macular edema, 
and uncontrolled neovascularization, termed proliferative diabetic 
retinopathy (PDR), can result in severe and permanent vision loss if 
not treated in a timely and appropriate manner.1 

• Diabetic retinal disease remains a leading cause of new onset 
blindness in developed countries. 

• In its earliest stages, diabetic retinopathy is asymptomatic, visual 
acuity may be excellent, and patients may be unaware of the 
presence or signi"cance of retinopathy. 

• Early institution of routine lifelong follow-up; intensive systemic 
control of blood glucose, hypertension, and dyslipidemia; and 
timely therapeutic intervention when required are the hallmarks 
of appropriate diabetic eye care and can prevent visual loss from 
diabetic retinal complications.

Despite decades of research, there is currently no known means of 
preventing diabetic retinopathy, and despite e#ective therapies, dia-
betic retinopathy remains the leading cause of new-onset blindness 
in working-age persons in most developed countries of the world.1 
With appropriate medical and ophthalmologic care, however, more 
than 90% of vision loss resulting from PDR can be prevented.1,2 Thus, 
until a cure for diabetes is discovered, the primary clinical care em-
phasis for the prevention of vision loss is appropriately directed at 
early identi"cation, accurate classi"cation, and timely treatment of 
retinopathy.1 

Clinical Classi!cation of Diabetic 
Retinopathy Severity 
DR can be broadly classi"ed as nonproliferative diabetic retinopathy 
(NPDR) and proliferative diabetic retinopathy (PDR). Lesions of NPDR 
include hemorrhages and/or microaneurysms (H/Ma), dot and blot 
hemorrhages, cotton-wool spots (CWS), hard exudates (HE), venous 
caliber abnormalities (VCAB), and intraretinal microvascular abnor-
malities (IRMA). Based on the presence and degree of retinal lesions, 
NPDR is clinically classi"ed as mild, moderate, severe, or very severe 
NPDR. PDR is marked by ocular neovascularization as manifested by 
neovascularization of the disc (NVD), neovascularization elsewhere 
(NVE), or new vessels on the iris and anterior segment of the eye, 
pre-retinal hemorrhage (PRH), vitreous hemorrhage (VH), or "brous 
tissue proliferation (FP). Diabetic macular edema (DME) can be pres-
ent with any level of DR. DME that involves or threatens the center of 
the macula is classi"ed as clinically signi"cant macular edema. The 
involvement of the center of the macula has been associated with 
a signi"cantly increased risk for visual loss. Accurate diagnosis of 
the severity of DR is essential since the risk for progression to PDR 
and high-risk PDR is closely correlated with each speci"c NPDR level. 
Proper diagnosis of DR severity establishes the risk for progression to 
sight-threatening retinopathy and appropriate clinical management 
both in terms of follow-up schedule and therapeutic options. For ex-
ample, it is important to consider PRP as DR reaches severe NPDR, 
early PDR, or high-risk PDR.3

In an attempt to simplify the classi"cation of DR, a number of 
experts met and created the International Clinical Disease Severity 
Scale for DR.4,5 This disease severity scale is based upon the "ndings 
of the Wisconsin Epidemiologic Study of Diabetic Retinopathy (WES-
DR) and the ETDRS. This new classi"cation is simple to use, easy to re-
member and based on scienti"c evidence. There are "ve stages that 
are recognized. The "rst is “no apparent retinopathy”. As the name im-
plies there are no diabetic fundus changes. The second stage is “mild 
non-proliferative retinopathy” (NPDR). This stage is characterized by 
the presence of a few microaneurysms. The third stage is “moderate 
NPDR” which is characterized by the presence of microaneurysms, 
intraretinal hemorrhages or venous beading that do not reach the 
severity of the standard photographs 2A, 6A and 8A. “Severe NPDR”, 
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the fourth stage, is the key level to identify. Data from the ETDRS has 
shown that eyes in patients with DM type 2 that reach the grade of 
severe NPDR have a 50% chance of developing high risk characteris-
tics if laser treatment is not instituted.4,6 The diagnosis of severe NPDR 
is based on the 4:2:1 rule of the ETDRS.4 Using standard photographs 
2A, 6A and 8A to compare with the fundus "ndings, one can easily 
diagnose severe NPDR. If hemorrhages of at least the magnitude of 
standard photograph 2A are present in all 4 quadrants, then by de"ni-
tion severe NPDR is present. If 2 quadrants or more have venous bead-
ing (VB) of the same magnitude or greater than standard photograph 
6A, then by de"nition severe NPDR is present. If one or more quad-
rant has intraretinal microvascular abnormalities (IRMA) of the same 
magnitude or greater than standard photograph 8A, then by de"ni-
tion severe NPDR is present. The "nal stage is “proliferative diabetic 
retinopathy” (PDR). PDR is characterized by neovascularization of the 
disc, neovascularization of the retina, neovascularization of the iris, 
neovascularization of the angle, vitreous hemorrhage or tractional 
retinal detachment. With regards to macular edema, it should be not-
ed if macular edema is present or absent. If it is present then it can be 
further classi"ed as mild, moderate and severe depending on the dis-
tance of the exudates and thickening from the center of the fovea.4,5 

International Clinical DR and DME Disease Severity Scales

Diabetic Retinopathy 
Severity Findings Present on Ophthalmoscopy 

No apparent DR No abnormalities 

Mild NPDR Microaneurysm only 

Moderate NPDR More than microaneurysms only, but less 
than severe NPDR 

Severe NPDR 

Any of the following with no PDR:  
>20 intraretinal hemorrhages in each four 
quadrants  
de"nite VB in 2 or more quadrants  
prominent IRMA in 1 or more quadrant 

PDR One or more of: NV, VH, PRH 

DR, Diabetic retinopathy; NPDR, nonproliferative diabetic retinopathy; 
PDR, proliferative diabetic retinopathy; VB, venous beading; IRMA, 
intraretinal microvascular abnormalities; NV, neovascularization; VH, 
vitreous hemorrhage; PRH, preretinal hemorrhage. 

From Adamis AP, Miller JW, Bernal MT, et al. Increased vascular 
endothelial growth factor levels in the vitreous of eyes with proliferative 
diabetic retinopathy. Am J Ophthalmol 1994;118(4):445-450. 

The International Classi"cation DME severity scale separates eyes 
with apparent DME from those with no apparent thickening or lipid 
in the macula. For eyes with apparent DME, three categories classify 
DME as not threatening the center of the macula (mild), threatening 
the center of the macula (moderate), or involving the center of the 
macula (severe). The clinical disease severity scale is intended to be a 
practical and valid method of grading severity of DR and DME.3

International Clinical DR and DME Disease Severity Scales

DME Disease Severity Findings on Ophthalmoscopy 

DME apparently 
absent 

No apparent retinal thickening or HE in the 
posterior pole 

DME apparently 
present 

Some apparent retinal thickening or HE in the 
posterior pole 

Mild DME Some retinal thickening or HE in the posterior 
pole but distant from the center of the macula 

Moderate DME 
Retinal thickening or HE approaching the 
center of the macula but not involving the 
center 

Severe DME Retinal thickening or HE involving the center 
of the macula 

DR, diabetic retinopathy; DME, diabetic macular edema; HE, hard 
exudates.

From Adamis AP, Miller JW, Bernal MT, et al. Increased vascular 
endothelial growth factor levels in the vitreous of eyes with proliferative 
diabetic retinopathy. Am J Ophthalmol 1994;118(4):445-450. 

Pathophysiology 
The earliest histologic e#ects of diabetes mellitus in the eye include 
loss of retinal vascular pericytes (supporting cells for retinal endothe-
lial cells), thickening of vascular endothelium basement membrane, 
and alterations in retinal blood !ow. With increasing loss of retinal 
pericytes, the retinal vessel wall develops microaneurysms and be-
comes fragile.1 

One of the most serious consequences of diabetic retinopathy is 
progressive loss of functional retinal capillaries. Trypsin-digest prepa-
rations of the retina show areas of acellular capillaries, or “ghost” ves-
sels, which have lost the endothelial cells and pericytes that once 
lined them). When patches of such acellular capillaries, "rst seen early 
in the course of NPDR, increase and become con!uent, the terminal 
arterioles that supply these capillaries often become occluded. Re-
gions of acellular capillaries in histologic sections have been shown to 
correspond to areas of capillary nonperfusion visualized by !uoresce-
in angiography. Adjacent to these areas of retinal ischemia, clusters of 
microaneurysms and hypercellular vessels often develop. It has been 
di$cult to determine whether such vessels represent altered preexist-
ing capillaries or neovascularization within the retina. Such vessels are 
described clinically as intraretinal microvascular abnormalities (IRMA), 
a term intended to accommodate both possibilities. 7

Clinically, microaneurysms and small retinal hemorrhages might 
not always be readily distinguishable and are usually evaluated to-
gether as “hemorrhages and microaneurysms”. Rheologic changes 
occur in diabetic retinopathy and result from increased platelet ag-
gregation, integrin-mediated leukocyte adhesion, and endothelial 
damage. Disruption of the blood-retina barrier can ensue, character-
ized by increased vascular permeability. Subsequent leakage of blood 
and serum from the retinal vessels results in retinal hemorrhages, 
retinal edema, and hard exudates. Vision loss can follow if the fovea is 
a#ected by the leakage.1
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With time, increasing sclerosis and endothelial cell loss lead to nar-
rowing of the retinal vessels, which decreases vascular perfusion and 
can ultimately lead to obliteration of the capillaries and small ves-
sels. The resulting retinal ischemia is a potent inducer of angiogenic 
growth factors, as insulin-like growth factors, basic "broblast growth 
factor (bFGF), hepatocyte growth factor (HGF), and VEGF. These fac-
tors promote the development of new vessel growth and retinal vas-
cular permeability. Endogenous inhibitors of angiogenesis and vas-
cular permeability such as pigment epithelial-derived factor (PEDF), 
and other VEGF independent pathways such as plasma kallikrein and 
erythropoietin have also been found in the eye, and these have physi-
ologic and therapeutic potential.1,8,9,10

When the retina is severely ischemic, the concentration of angio-
genic growth factors can reach su$cient concentration in the anterior 
chamber to cause abnormal new vessel proliferation on the iris and 
the anterior chamber angle. Uncontrolled anterior segment neovas-
cularization can result in neovascular glaucoma because the "brovas-
cular proliferation in the angle of the eye causes blockage of aqueous 
out!ow through the trabecular meshwork.1 

Progressive capillary closure and resulting retinal ischemia are com-
monly associated with increasing IRMA, intraretinal hemorrhages, and 
venous abnormalities such as segmental dilation (venous beading). 
Occasionally, in cases of extensive capillary nonperfusion, the retina 
acquires a featureless appearance with a relative dearth of visible ves-
sels, hemorrhages, or microvascular abnormalities. Retinal ischemia 
represents another cause for vision loss in NPDR, and also plays a 
central role in the pathogenesis of PDR by stimulating elaboration of 
vascular endothelial growth factor A (VEGF-A) and other angiogenic 
factors.8

Risk Factors 
Duration of diabetes is closely associated with the onset and severity 
of diabetic retinopathy. Diabetic retinopathy is rare in prepubescent 
patients with T1DM, but nearly all patients with T1DM and more than 
60% of patients with T2DM develop some degree of retinopathy af-
ter 20 years. In U.S. reports of patients with T2DM, approximately 20% 
had retinopathy at the time of diabetes diagnosis and most had some 
degree of retinopathy over subsequent decades. In the UKPDS study 
of T2DM, 35% of female subjects and 39% of male subjects had some 
level of diabetic retinopathy at the time of diabetes diagnosis.1,11,12 

Lack of appropriate glycemic control is another signi"cant risk fac-
tor for the onset and progression of diabetic retinopathy. The DCCT 
demonstrated a clear relationship between hyperglycemia and dia-
betic microvascular complications, including retinopathy, in 1441 pa-
tients with T1DM.

In patients monitored for 4 to 9 years, the DCCT showed that in-
tensive insulin therapy reduced or prevented the development of 
retinopathy by 27% as compared with conventional therapy. Addi-
tionally, intensive insulin therapy reduced the progression of diabetic 
retinopathy by 34% to 76% and had a substantial bene"cial e#ect 
over the entire range of retinopathy severity. This improvement was 
achieved with an average 10% reduction in HbA1c from 8% to 7.2%. 
These results underscore that although intensive therapy might not 

prevent retinopathy completely, it reduces the risk of retinopathy on-
set and progression.1

Renal disease, as manifested by microalbuminuria and protein-
uria, is yet another signi"cant risk factor for onset and progression of 
diabetic retinopathy.  Hypertension is associated with PDR and is an 
established risk factor for the development of macular edema. 376 Ad-
ditionally, elevated serum lipid levels are associated with extravasated 
lipid in the retina (hard exudates) and vision loss.1 

Clinical Findings 
Clinical "ndings associated with early and progressing diabetic reti-
nopathy include hemorrhages or microaneurysms, cotton-wool spots, 
hard exudates, intraretinal microvascular abnormalities, and venous 
caliber abnormalities such as venous loops, venous tortuosity, and 
venous beading. Microaneurysms are saccular outpouchings of the 
capillary walls that can leak !uid and result in intraretinal edema and 
hemorrhages. The intraretinal hemorrhages can be !ame-shaped or 
dot-blot–like in appearance, re!ecting the architecture of the layer of 
the retina in which they occur. Flame-shaped hemorrhages occur in 
inner retina closer to the vitreous, and dot-blot hemorrhages occur 
deeper in the retina. Intraretinal microvascular abnormalities are ei-
ther new vessel growth within the retinal tissue itself or shunt vessels 
through areas of poor vascular perfusion. It is common for intraretinal 
microvascular abnormalities to be located adjacent to cotton-wool 
spots. Cotton-wool spots are caused by microinfarcts in the nerve "-
ber layer of the retina. Venous caliber abnormalities are generally a 
sign of severe retinal hypoxia. In some cases of extensive vascular loss, 
however, the retina might actually appear free of nonproliferative le-
sions. Such areas are termed featureless retina and are a sign of severe 
retinal hypoxia.1 

Vision loss from diabetic retinopathy generally results from persis-
tent nonclearing vitreous hemorrhage, traction retinal detachment, 
or DME. Neovascularization with "brous tissue contraction can distort 
the retina and lead to traction retinal detachment. The new vessels 
can bleed, causing preretinal or vitreous hemorrhage. The most com-
mon cause of vision loss from diabetes, however, is macular disease 
and macular edema. Macular edema is more likely to occur in patients 
with T2DM, which represents 90% to 95% of the diabetic population. 
In diabetic macular disease, macular edema involving the fovea or 
nonperfusion of the capillaries in the central macula is responsible for 
the loss of vision.1

Epidemiology and Impact 
By 2035, it is estimated that 592 million persons worldwide will have 
diabetes.1,13 There is a higher risk of more frequent and severe ocular 
complications in T1DM.1,14 Approximately 25% of patients with T1DM 
have retinopathy after 5 years, and this "gure increases to 60% and 
80% after 10 and 15 years, respectively. Because T2DM accounts for 
90% to 95% of the diabetic population, type 2 disease accounts for 
a higher fraction of patients with vision loss. The most threatening 
form of retinopathy (PDR) is present in approximately 67% of T1DM 
patients who have had diabetes for 35 years.1,15 
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The DCCT demonstrated that both the rate of development of 
any retinopathy and the rate of retinopathy progression once it was 
present were signi"cantly reduced after 3 years of intensive insu-
lin therapy.1,16 Interestingly, the e#ect of reducing the HbA 1c in this 
group from 9.1% for conventional treatment to the 7.3% for intensive 
treatment has resulted in a bene"t maintained through 7 years of fol-
low-up, even though the di#erence in mean HbA 1c levels of the two 
former randomized treatment groups was only 0.4% at 1 year ( p < 
0.001), continued to narrow, and became statistically nonsigni"cant 
by 5 years (8.1% vs. 8.2%, p = 0.09). The further rate of progression of 
complications from their levels at the end of the DCCT remains less in 
the former intensive treatment group. Thus, the bene"ts of 6.5 years 
of intensive treatment extend well beyond the period of its most in-
tensive implementation.1,17

Prevalence 
Diabetic macular edema is now the most prevalent vision-threat-
ening form of diabetic retinopathy in developed countries, particu-
larly among adults with type 2 diabetes.18,19 Prevalence estimates for 
diabetic macular edema have been reported in several population-
based studies in type 1 diabetes (4·2–7·9%), and type 2 diabetes 
(1·4–12·8%).18,20 

In a meta-analysis, investigators estimated the global prevalence 
of diabetic macular edema to be 6·8% in people with diabetes aged 
20–79 years.18,21 Therefore, about one in 15 people with diabetes have 
diabetic macular edema, and more than 20 million people worldwide 
are a#ected. In the USA, the national prevalence was 3·8% based on 
the 2005–08 National Health and Nutrition Examination Survey,18,22 
which is twice as common as proliferative diabetic retinopathy.18,23 In 
China, reported prevalence estimates are 3·5% in rural and 2·6% in ur-
ban populations.18,24 In Singapore, a newly urbanized Asian country, 
the prevalence is estimated to be 5·9% for Chinese, 5·7% for Malays, 
and 7·2% for Indians.18,25,26 

Incidence 
Population-based data for the incidence of diabetic macular edema 
are scarce. In the USA, data from the Wisconsin Epidemiologic Study 
of Diabetic Retinopathy (WESDR) showed that the overall 10-year in-
cidence was 20% for people with type 1 diabetes and up to 25% for 
people with type 2 diabetes.18,27 The 25-year follow-up of the WESDR 
type 1 diabetes cohort showed that 29% had developed diabetic 
macular edema.18,28 

WESDR showed that incidence of diabetic macular edema was 
mostly constant in the "rst 15 years of follow-up, but lower in the 
last 10 years, suggesting that rates might be falling.18,28 However, this 
observation might re!ect better diabetes management among its 
participants over time, or might be related to selection bias due to 
selective mortality.18

Screening
Screening plays an important role in early detection and intervention 
to prevent the progression of DR, as low vision/blindness is substan-
tially reduced among people with diabetes who receive recommend-

ed levels of care.29,30 75 Despite the high level of clinical e$cacy and 
cost e#ectiveness of DR screening and treatment, problems remain 
with screening and treatment compliance. Many people with diabe-
tes do not access regular eye examinations.29

Successful distribution of comprehensive guidelines to ophthal-
mologists and optometrists in many locations has not resulted in 
any signi"cant impact on management practices for DR, and rec-
ommendations for screening and examination have been poorly 
followed.29,31,32 A 52% rate of compliance with screening guidelines 
has been measured in the U.S. population29,33 and an Australian study 
found that 50% of individuals with diabetes had not seen an eye care 
professional in the previous 2 years.29 In Canada, only 32% of peo-
ple with type 2 diabetes met the Canadian Diabetes Association29,34 

guideline-recommended schedule of evaluation for DR.29 

Factors a#ecting nonadherence to recommended guidelines are 
numerous. They include lack of awareness that DR can lead to blind-
ness or that severe retinopathy can be asymptomatic. Limited access 
to eye care professionals, particularly in remote areas can play a sig-
ni"cant role. Fear of laser treatment, guilt about poor diabetes con-
trol causing retinopathy, the inconvenience of regular attendance, 
limited personal mobility due to poor overall health, and self-report-
ed apathy may also deter patients from attending screening.29 

Initiation of Screening in People with Type 1 Diabetes 
In type 1 diabetes, sight-threatening retinopathy is very rare in the 
"rst 5 years of diabetes or before puberty.29,35,36 However, almost all 
patients with type 1 diabetes develop retinopathy over the subse-
quent 2 decades29,37 and duration of diabetes is strongly associated 
with the development and severity of DR.29,38

Based on the available evidence, for individuals with type 1 diabe-
tes diagnosed after puberty, screening for DR should be initiated 5 
years after the diagnosis of diabetes. For individuals diagnosed with 
type 1 diabetes before puberty, screening for DR should be initiated 
at puberty, unless there are other considerations that would suggest 
the need for an earlier exam.29

Initiation of Screening in People with Type 2 Diabetes 
Duration of diabetes is the strongest risk factor linked to the develop-
ment of retinopathy.29,39 The risk is continuous with no evident gly-
cemic threshold. In addition, retinopathy is often found in individu-
als with other microvascular complications such as neuropathy and 
nephropathy. 29

At the time diabetes is diagnosed, up to 3% of persons who de-
velop diabetes over age 30 have CSME or high-risk DR "ndings. Af-
ter a 10-year duration of diabetes, 7% of persons with diabetes were 
shown to have retinopathy, rising to 90% after 25 years. Proliferative 
disease was found in 20% of people with diabetes who had the dis-
ease for more than 20 years. DR prevalence was shown to be lower 
in patients diagnosed with diabetes after age 70, and patients with 
DR had a signi"cantly higher median duration of diabetes (5.0 years) 
than those without DR (3.5 years).29 

Reports have suggested that the interval between the onset of 
type 2 diabetes and its diagnosis is 4–7 years. Given this and the fore-
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going information, screening for DR in people with type 2 diabetes 
should be initiated at the time of diagnosis.29

Screening Intervals for People with Diabetes 
Type 1 diabetes 
The EURODIAB Prospective Complications Study found that diabetes 
duration, onset before 12 years of age, and metabolic control were 
signi"cant predictors of progression, even when adjusted for pres-
ence of baseline retinopathy.29,40 

Without retinopathy 
Available evidence indicates that annual screening needs be carried 
out.29,41 

With retinopathy 
In the presence of any NPDR, patients should be examined at 3- to 
6-month intervals according to the DR severity.29,42 

After treatment 
After laser or surgical treatment for DR, examination intervals for fol-
low-up should be tailored to the residual DR severity level. 
Type 2 diabetes 
Without  retinopathy 
In the absence of any DR, screening intervals of 19–24 months, com-
pared with screening intervals of 12–18 months, are not associated 
with an increased risk of referable retinopathy.29,43 

With retinopathy 
Once NPDR is detected, examination should be conducted at least 
annually for mild NPDR, or more frequently (at 3- to 6-month inter-
vals), for moderate NPDR according to DR severity level.29,44 7

After treatment 
After laser or surgical treatment for DR, screening intervals should be 
tailored to the residual DR severity level. 
Evaluation tools 
A screening evaluation for DR should include measurement of visual 
acuity, intraocular pressure and an evaluation to look for the presence 
of neovascularization of the iris and angle. Pupils should be dilated for 
the fundus examination, except where non-mydriatic photography 
is used. Adequate sensitivity and speci"city are required for the tech-
nique chosen. A comprehensive examination by a trained examiner 
should yield a sensitivity of 87% and a speci"city of 94% in detecting 
DR. Using a photographic approach, the minimum sensitivity (com-
pared with 7-"eld stereoscopic photographs read by trained graders) 
required for screening for DR has been suggested to be 80% or, in the 
case of repeated examinations that would detect DR missed at earlier 
examinations, 60%. Speci"city levels of 90%–95% and technical failure 
rates of 5%–10% are considered appropriate. It must be kept in mind 
that the lower the sensitivity and speci"city of any given screening 
technique the higher the potential cost to the system and the patient, 
through missed treatment opportunities and the potential need for 
additional visits.29 
Biomicroscopy 
Slit lamp biomicroscopy with a 90D or 78D lens after pupil dilation is 
the current accepted routine practice for DR detection (sensitivity of 
87.4% and speci"city of 94.4%), and is preferred to direct ophthal-
moscopy, which has lower and more variable sensitivity even when 

done by an experienced examiner (sensitivity 56%–98%, speci"city 
62%–100%). Use of contact lens biomicroscopy or OCT should be con-
sidered if the "ndings are equivocal, particularly if there is unexplained 
vision reduction. Training should ensure examiners have su$cient di-
agnostic accuracy, and adequate sensitivity and speci"city.29,45 

Retinal photography 
Stereoscopic 7-"eld fundus 35-mm photography evaluated by a 
trained grader is the gold standard method of detecting DR and has 
been used in most of the large clinical trials in this area. However, it 
is costly and time consuming, and is rarely used in routine practice. 
Digital retinal photography is increasingly used in DR screening. On 
its own, it is not a substitute for a comprehensive eye examination, as 
other pathology may be missed, but there is high-level evidence that it 
can serve as a screening tool to identify patients with DR who require 
further evaluation and management.29,46,47,48 Fundus imaging has the 
additional advantage of being perceived by patients as a valuable edu-
cational resource. It can be carried out with dilated pupils or with undi-
lated pupils using non-mydriatic cameras.29,49 The chosen technology, 
along with the number of "elds examined will in!uence the sensitivity 
of screening.29,50 In 1 representative study, the sensitivity for detecting 
sight-threatening retinopathy using a single camera "eld with mydria-
sis was measured at 82%, compared with 67% without mydriasis. By 
using 2 45° camera "elds, an increase in sensitivity was measured to 
95% with mydriasis and 54%–80% without mydriasis. Speci"city was 
high (99%) and similar in all groups.29,50 

The detection of retinopathy by photographs and digital images 
read by various healthcare professionals generally reaches sensitivities 
of at least 80%, comparable to levels reached by experienced clinicians 
using ophthalmoscopy.29

Fluorescein angiography 
Fluorescein angiography has no role in screening for DR. It is an inva-
sive examination with an inherent small risk of signi"cant side e#ects, 
from mild and transient to severe such as anaphylaxis or cardiac arrest.29 
Optical coherence tomography 
OCT is a noncontact, noninvasive technique that produces cross-sec-
tional images of the retina and optic disc similar to histological sec-
tions. It has an axial resolution of 10 μm (or better with newer instru-
ments) and provides qualitative and quantitative data that correlate 
well with fundus stereophotography or biomicroscopy to diagnose 
DME. OCT may, in fact, be superior to biomicroscopy in detecting small 
amounts of retinal thickening. It has good reproducibility and provides 
accurate measurements of retinal thickness. OCT seems useful to de-
tect macular thickening in the early stages of DR in patients with reti-
nopathy with vision less than 20/25 and no clinical evidence of macular 
edema, enabling closer follow-up for eyes with early centre-involving 
DME. However, OCT does not help in predicting which eyes with sub-
clinical DME (macular edema less than the ETDRS de"nition or centre-
involving macular edema detected by OCT, yet clinically undetectable) 
will progress to clinically signi"cant DME as de"ned by the ETDRS. OCT 
has been incorporated as a routine measure in numerous ongoing 
studies of new treatments for DR.29 

Current data suggest that there is little reason to obtain OCT routine-
ly in eyes with diabetes and no retinopathy, or mild to moderate DR 
with vision better than 20/30 when clinical examination fails to show 
evidence of macular edema.29
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Hemorrhage and/or Microaneurysm 
Severity and Count in Ultrawide Field 
Images and Early Treatment Diabetic 
Retinopathy Study Photography
Paolo S. Silva et al conducted a single-site comparative study aiming 
to evaluate the detection of hemorrhage and/or microaneurysm (H/
Ma) by ultrawide "eld (UWF) retinal imaging and standard Early Treat-
ment Diabetic Retinopathy Study (ETDRS) 7-"eld photographs (ET-
DRS photos), in 126 eyes of 69 patients with no diabetic retinopathy 
(DR) or mild or moderate nonproliferative DR (NPDR) as these eyes 
had the greatest suggested change in DR severity using UWF images.

Retinal H/Ma is among the earliest clinically evident signs of early 
DR, while its presence and severity have been reliably used to assess 
the presence, severity, and risk for progression of DR.

The retinal images reviewed in this study, were taken from a previ-
ously completed single-site, prospective, clinic-based, comparative-
instrument validation trial that had been conducted speci"cally for 
the evaluation of the agreement in assessing severity of DR at the reti-
nal lesion level between stereoscopic mydriatic 200° UWF images and 
mydriatic ETDRS 7-"eld 35mm slide "lm photography (ETDRS photos). 

A standardized protocol after pupillary dilation at the same visit, 
provided both UWF imaging (stereoscopic 200° pairs of each eye, ac-
quired using an Optos P200Tx, Optos plc, Dunfermline, Scotland, UK) 
and ETDRS photos (stereoscopic 35mm color 7-"eld 30° photography 
acquired using Zeiss FF4, Carl Zeiss Meditec Inc, Dublin, CA). 

There is good to excellent agreement between UWF images and ETDRS 
photos in determining H/Ma severity, with excellent correlation of H/
Ma counts within ETDRS photo "elds. UWF peripheral "elds identi"ed 
49.8% more H/Ma, suggesting a more severe H/Ma in 12.7% of eyes. 
Given the additional lesions detected in peripheral "elds and the known 
risks associated with H/Ma and peripheral lesions, quanti"cation of H/
Ma using UWF images may provide a more accurate representation 
of DR disease activity and potential greater accuracy in predicting DR 
progression.

Images were graded for severity and distribution of H/Ma. H/Mas 
were counted in ETDRS "elds 2 to 7 in both ETDRS photos and UWF 
images. H/Mas were counted in ETDRS "elds 2 to 7 in both ETDRS 
photos and UWF images. H/Mas in the UWF peripheral "elds were 
also counted. 

The min outcome measures included kappa (κ) and weighted κ 
statistics for agreement. Number of H/Ma within and outside ETDRS 
"elds identi"ed in UWF images and ETDRS photos

The results showed that the distribution of DR severity by ETDRS 
photos was 24 (19.0%) no DR, 48 (38.1%) mild NPDR, and 54 (42.9%) 
moderate NPDR. A total of 748 of 756 "elds (98.9%) were gradable 
for H/Mas on ETDRS photos and UWF images. Simple κ/weighted κ 

statistics for severity of H/Ma: all "elds 0.61/0.69, "eld 2 0.70/0.77, "eld 
3 0.62/0.73, "eld 4 0.50/0.62, "eld 5 0.54/0.65, "eld 6 0.64/0.70, and 
"eld 7 0.58/0.63 with overall exact agreement in 81.3% and within 
1 step in 97.9% of "elds. A greater proportion of "elds was graded 
a more severe H/Ma level in UWF images than in the corresponding 
ETDRS photos (UWF: 12.7% vs. ETDRS: 6.5%). Evaluating comparable 
areas in UWF images and ETDRS photos ("elds 2–7), a mean of 42.8 H/
Mas were identi"ed using ETDRS photos and 48.8 in UWF images ( p = 
0.10). An additional mean of 21.3 H/Mas (49.8% increase, p < 0.0001) 
were identi"ed in the peripheral "elds of the UWF images. 

Based on the above, the authors concluded that there is good to 
excellent agreement between UWF images and ETDRS photos in de-
termining H/Ma severity, with excellent correlation of H/Ma counts 
within ETDRS photo "elds. UWF peripheral "elds identi"ed 49.8% 
more H/Ma, suggesting a more severe H/Ma in 12.7% of eyes. Given 
the additional lesions detected in peripheral "elds and the known 
risks associated with H/Ma and peripheral lesions, quanti"cation of 
H/Ma using UWF images may provide a more accurate representation 
of DR disease activity and potential greater accuracy in predicting DR 
progression. 

The authors "nally commented that “If these "ndings persist across 
a broad diabetic population, these noninvasive measures of the pos-
terior and peripheral retina may further improve our ability to identify 
eyes at risk for retinopathy progression, aiding in monitoring and ad-
ministration of timely treatment”.
Source: Silva PS, El-Rami H, Barham R, Gupta A, Fleming A, van Hemert J, Ca-
vallerano JD, Sun JK, Aiello LP. Hemorrhage and/or Microaneurysm Severity 
and Count in Ultrawide Field Images and Early Treatment Diabetic Retinopathy 
Study Photography. Ophthalmology. 2017 Jul;124(7):970-976. doi: 10.1016/j.
ophtha.2017.02.012. Epub 2017 Mar 20.

Incidence and Risk Factors for Developing 
Diabetic Retinopathy among Youths with 
Type 1 or Type 2 Diabetes throughout the 
United States
In this article, Wang SY et al, demonstrated diabetic retinopathy (DR) 
among young patients with T1DM and T2DM more common than 
what we thought till now. The authors propose screening young pa-
tients with T1DM and T2DM for DR early in the course of the disease 
since early detection of DR is crucial to the prevention of irreversible 
damage to the retina and preservation of sight. Thus, the limitation 
of delays in DR detection will bene"t patients by adding to their op-
portunities for better glycemic control and containment of DR pro-
gression. 

The authors aimed to identify risk factors for DR in youths with dia-
betes mellitus, to compare DR rates for youths with type 1 diabetes 
mellitus (T1DM) and those with T2DM, and to assess whether adher-
ence to DR screening guidelines promoted by the American Academy 

International News

BAY 22304 Update Opht_DME_7.indd   9 11/12/2017   12:22



December 201710

Update in 
Ophthalmology/DME©

of Ophthalmology, American Academy of Pediatrics, and American 
Diabetes Association adequately capture youths with DR.

Based on the above, the authors performed a retrospective obser-
vational longitudinal cohort study.

Youths with T1DM or T2DM exhibit a considerable risk for DR and should 
undergo regular screenings by eye-care professionals to ensure timely 
DR diagnosis and limit progression to vision-threatening disease.

Youths aged ≤21 years with newly diagnosed T1DM or T2DM who 
were enrolled in a large US managed-care network were evaluated 
for DR incidence. The authors sought to (a) identify risk factors for DR 
development in youths with T1DM and T2DM; (b) investigate whether 
DM control, as measured by HbA 1c, is associated with DR develop-
ment; and (c) estimate the proportion of youths with each DM type 
requiring laser or surgical intervention for DR. 

Finally, the researchers applied the existing T1DM ophthalmic 
screening guidelines of the AAO, AAP, and ADA to the youths with 
T1DM in this data set to assess whether delays in initial DR diagnosis 
would result. 

In this study of youths aged ≤21 years with newly diagnosed T1DM 
or T2DM who were under ophthalmic surveillance, the incidence and 
timing of DR onset were identi"ed. Kaplan-Meier survival curves as-
sessed the timing of initial diagnosis of DR for participants. Multivari-
able Cox proportional hazard regression modeling identi"ed factors 
associated with the hazard of developing DR. Model predictors were 
age and calendar year at initial diabetes mellitus diagnosis, sex, race/
ethnicity, net worth, and glycated hemoglobin A1c fraction (HbA1c).

The main outcome measures were the hazard ratios (HRs) with 95% 
con"dence intervals (CIs) for developing DR.

The results showed that among the 2240 youths with T1DM and 
1768 youths with T2DM, 20.1% and 7.2% developed DR over a median 
follow-up time of 3.2 and 3.1 years, respectively. Survival curves dem-
onstrated that youths with T1DM developed DR faster than youths 
with T2DM (p < 0.0001). For every 1-point increase in HbA1c, the haz-

ard for DR increased by 20% (HR = 1.20; 95% CI 1.06-1.35) and 30% 
(HR  = 1.30; 95% CI 1.08-1.56) among youths with T1DM and T2DM, 
respectively. Current guidelines suggest that ophthalmic screening 
begin 3 to 5 years after initial diabetes mellitus diagnosis, at which 
point in our study, >18% of youths with T1DM had already received 
≥1 DR diagnosis.

The authors discussed that in this study of youths in a large US man-
aged-care network, >20% of youths with T1DM and 7% with T2DM, 
with a median of >3 years of follow-up, received a diagnosis of DR. 
Youth with T1DM had nearly a 3-fold-increased incidence and preva-
lence of DR compared with youths with T2DM. For each year older a 
child was at initial DM diagnosis, the risk for developing DR increased 
among those with T1DM. Among patients with T2DM, children of 
higher socioeconomical status and females seemed to be protected 
against DR. With every 1-point increase in HbA1c, the hazard of de-
veloping DR was also increased by 20% to 30% among patients with 
T1DM or T2DM. 

The authors concluded that these results highlight that DR may 
be more common than previously suspected in youths with DM, and 
youths with poor glycemic control may especially bene"t from un-
dergoing screening for DR sooner than the current clinical practice 
guidelines recommend.
Source: Wang SY, Andrews CA, Herman WH, Gardner TW, Stein JD. Incidence 
and Risk Factors for Developing Diabetic Retinopathy among Youths with 
Type 1 or Type 2 Diabetes throughout the United States. Ophthalmology. 2017 
Apr;124(4):424-430. doi: 10.1016/j.ophtha.2016.10.031. Epub 2016 Nov 30.

Editor’s Comments
The newly released ESO guidelines suggest !rst ophthalmic screening for 
T1DM at the time of DM diagnosis. This is in accordance with the !nd-
ings of this retrospective observational study from US, which showed that 
counter to current guidelines suggesting ophthalmic screening to begin 3 
to 5 years after initial diagnosis, at 3 years 20% of youths with T1DM had 
already received ≥ 1 DR diagnosis.

Prof. Constantinos Karabatsas

Lens Power, Axial Length-to-Corneal 
Radius Ratio, and Association with 
Diabetic Retinopathy in the Adult 
Population with Type 2 Diabetes
In their study aiming to calculate crystalline lens power and to deter-
mine the relationship between ocular biometry and diabetic retinop-
athy (DR) in an adult population with type 2 diabetes mellitus (T2DM), 
He J et al demonstrated that lens power, axial length-to-corneal radi-
us ratio (AL/CR ratio) ratio, and AL were associated with the presence 
of any DR and moderate DR. 

The authors argued that their "ndings suggested that globe elon-
gation plays a major role in protecting against DR, with lens power 
and other refractive components contributing.

Based on the World Health Organization’s estimations on the in-
crease of diabetics patients’ numbers and the seriousness of its micro-
vascular complications and in particular DR, the authors conducted 
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this cross-sectional, population-based investigation in patients from 
the Beixinjing community, Changning district, Shanghai, to assess the 
relationships of AL/CR ratio and other refractive parameters with DR 
by measuring ocular biometry and serum biometry in subjects with 
T2DM, and calculating crystalline lens power using the Bennette Rab-
betts formula. They also studied the relationships between crystalline 
lens power, refractive errors, AL/CR ratio, and AL and DR, adjusting 
for diabetes duration, serum parameters, and other ocular parameters

Random clustering sampling was used to identify adults with T2DM 
in the Beixinjing community. Spherical equivalent (SE) was deter-
mined by subjective refraction that achieved the best corrected vi-
sion. Axial length (AL), corneal power (CP), and anterior chamber 
depth (ACD) were measured using the IOLMaster. Diabetic retinopa-
thy and diabetic macular edema (DME) were assessed by 2 ophthal-
mologists according to the international DR classi"cation. 

The main outcome measures included crystalline lens power cal-
culation by use of the Bennett-Rabbetts formula. The AL-to-corneal 
radius ratio (AL/CR ratio) was de"ned as the axial length divided by 
the mean corneal radius of curvature.

A total of 4011 eyes of 2057 subjects with T2DM were included in 
the analysis. In multivariate logistic models adjusting for age, sex, du-
ration of diabetes, glycosylated hemoglobin A1c, serum creatinine, 
body mass index, systolic blood pressure, and cataract, after catego-
rizing values into quartiles, there were trend associations between 
lens power and any DR (p = 0.01), between AL/CR ratio and any DR 
(p = 0.02), and between AL and any DR (p = 0.03), between lens power 
and moderate DR (p = 0.02), and between AL and moderate DR (p = 
0.02); eyes with higher AL/CR ratio were less likely to have any DR 
(odds ratio [OR], 0.43; 95% con"dence interval [CI], 0.24-0.78; p = 0.01 
per 1 increase) and moderate DR (OR, 0.44; 95% CI, 0.21-0.93; p = 0.03 
per 1 increase), eyes with longer AL were less likely to have any DR 
(OR, 0.88; 95% CI, 0.81-0.95; p = 0.002 per millimeter increase) or mod-
erate DR (OR, 0.89; 95% CI, 0.80-0.98; p = 0.02 per millimeter increase), 
and eyes with higher SE were more likely to have any DR (OR, 1.08; 
95% CI, 1.03-1.13; p = 0.003 per diopter increase).

Therefore, the authors concluded that in persons with T2DM, lens 
power, AL/CR ratio, and AL were associated with the presence of any 
DR and moderate DR. 

The authors concluded the article noting that “These "ndings con-
tribute further insights into the pathogenetic pathways of DR. In addi-
tion, clinicians should pay greater attention to the state of lens power, 
AL/CR ratio, and refractive error in patients with T2DM”.
Source: He J, Xu X, Zhu J, Zhu B, Zhang B, Lu L, He X, Bai X, Xu X, Zou H. Lens 
Power, Axial Length-to-Corneal Radius Ratio, and Association with Diabetic 
Retinopathy in the Adult Population with Type 2 Diabetes Ophthalmology. 
2017 Mar;124(3):326-335. doi: 10.1016/j.ophtha.2016.10.041. Epub 2016 Dec 
16.

Editor’s Comments
This is a population based cohort study that addresses the relationship 
between DR and lens power in patients with T2DM.
The study suggests a protective e"ect.

Several studies and meta analysis reviews also suggested that individ-
uals with myopia appear to have a reduced risk of severe DR.

The practical implications for these studies will depend on how much 
we understand the exact mechanism of this e"ect and to what extent this 
knowledge can be used to prevent and treat DR more e"ectively

Dr. Omar Al Jabri 

Diabetic Retinopathy Screening Using 
Deep Neural Network
In their study Ramachandran N et al pointed out that with the global 
burden of diabetes mellitus and hence diabetic retinopathy (DR) pro-
jected to increase, there will be a growing demand for DR screening 
services in a world with limited resources. They noted the burgeoning 
interest in the use of deep neural network in diabetic retinal screen-
ing.

The aim of this study was to assess whether a deep neural network 
could satisfactorily select patients enrolled in the ODEMS, who need 
to be seen by an ophthalmologist in clinic due to the severity of their 
DR or diabetic macular edema (DME). For comparison to international 
data, the authors also assessed the deep neural network’s ability to 
satisfactorily grade referable DR and DME from the publicly available 
international Messidor database.

Diabetic retinal photos from Otago database photographed during 
October 2016 (485 photos), and 1200 photos from Messidor interna-
tional database were include in this retrospective audit.

This retrospective study which took place in April 2017 and looked 
at diabetic retinal screening photos from 1 October 2016 to 31 Oc-
tober 2016 from ODEMS as well as the 1200 diabetic retinal photos 
from Messidor comprised a receiver operating characteristic curve 
to illustrate the ability of a deep neural network to identify referable 
diabetic retinopathy (moderate or worse diabetic retinopathy or exu-
dates within one disc diameter of the fovea).

The investigator (NR) collected and selected best quality posterior 
pole photos that were graded during October 2016 from ODEMS and 
uploaded these onto Visiona, along with posterior pole Messidor pho-
tos for grading. Statistical analysis was carried out using ‘IBM SPSS sta-
tistics 24’. ROC curve was plotted to test DR score from Visiona against 
referable criteria for both ODEMS and Messidor.

The main outcome measures were area under the receiver operat-
ing characteristic curve, sensitivity and speci"city.

Results showed that for detecting referable diabetic retinopathy, 
the deep neural network had an area under receiver operating char-
acteristic curve of 0.901 (95% con"dence interval 0.807-0.995), with 
84.6% sensitivity and 79.7% speci"city for Otago and 0.980 (95% con-
"dence interval 0.973-0.986), with 96.0% sensitivity and 90.0% speci-
"city for Messidor.

The authors conclude that their study showed that a deep neural 
network can detect referable diabetic retinopathy with sensitivities and 
speci"cities close to or better than 80% from both an international and a 
domestic (New Zealand) database. They expressed the belief that deep 
neural networks can be integrated into community screening once they 
can successfully detect both diabetic retinopathy and diabetic macular 
edema.
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These results demonstrated that a deep neural network can suc-
cessfully detect referable DR with high areas under the ROC curves 
for both a domestic (ODEMS) and international database (Messidor). 
The area under the ROC curve with ODEMS images was 0.901 (95% 
con"dence interval [CI], 0.807–0.995), while the area under the ROC 
curve for the Messidor was 0.980 (95% CI 0.973–0.986). The wider CI 
for the ODEMS is explained by the smaller proportion of referable DR 
and the smaller sample size compared with Messidor. There was no 
statistically signi"cant di#erence at p < 0.05 between the areas under 
the two ROC curves.

The best combination of sensitivities and speci"cities with ODEMS 
(84.6% sensitivity, 79.7% speci"city) and Messidor (96.0% sensitivity, 
90.0% speci"city) were at DR score cut-o# values 0.55 and 1.89, re-
spectively.
Source: Ramachandran N, Hong SC, Sime MJ, Wilson GA. Diabetic Retinopathy 
Screening Using Deep Neural Network. Clin Exp Ophthalmol. 2017 Sep 7. doi: 

10.1111/ceo.13056. [Epub ahead of print]

Editor’s Comments
It is worthwhile to consider use of arti!cial intelligence of deep neural 
network to detect referable diabetic retinopathy. The use of arti!cial in-
telligence in a nationally screening program would eliminate inter-rater 
and intra-rater variability, with a reliable con!dence interval and high 
sensitivity and speci!city of more than 80%.

Dr. Wadeia Mohammad Al Sharief

The United Kingdom Diabetic Retinopathy 
Electronic Medical Record Users Group: 
Report 3: Baseline Retinopathy and 
Clinical Features Predict Progression of 
Diabetic Retinopathy 
Lee CS et al demonstrated that baseline diabetic retinopathy severities 
and clinical features of initial diabetic retinopathy screening remain 
key prognostic factors. The EMR-facilitated feature-based evaluations 
of diabetic retinopathy provide not only a large cohort of patients for 
epidemiologic study but also the basis for large clinical studies in which 
important outcome predictors can be assessed.

The authors performed this multicenter, national cohort study to de-
termine the time and risk factors for developing proliferative diabetic 
retinopathy (PDR) and vitreous hemorrhage (VH).

To this end, anonymized data of 50 254 patient eyes with diabetes 
mellitus at 19 UK hospital eye services were extracted at the initial and 
follow-up visits between 2007 and 2014. Time to progression of PDR 
and VH were calculated with Cox regression after stratifying by baseline 
diabetic retinopathy (DR) severity and adjusting for age, sex, race, and 
starting visual acuity.

Results showed that progression to PDR in 5 years di#ered by base-
line DR: no DR (2.2%), mild (13.0%), moderate (27.2%), severe nonpro-
liferative diabetic retinopathy (NPDR) (45.5%). Similarly, 5-year progres-
sion to VH varied by baseline DR: no DR (1.1%), mild (2.9%), moderate 
(7.3%), severe NPDR (9.8%). Compared with no DR, the patient eyes that 

presented with mild, moderate, and severe NPDR were 6.71, 14.80, and 
28.19 times more likely to develop PDR, respectively. In comparison to 
no DR, the eyes with mild, moderate, and severe NPDR were 2.56, 5.60, 
and 7.29 times more likely to develop VH, respectively. In severe NPDR, 
the eyes with intraretinal microvascular abnormalities (IRMA) had a sig-
ni"cantly increased hazard ratio (HR) of developing PDR (HR 1.77, 95% 
con"dence interval [CI] 1.25-2.49, p = .0013) compared with those with 
venous beading, whereas those with 4-quadrant dot-blot hemorrhag-
es (4Q DBH) had 3.84 higher HR of developing VH (95% CI 1.39-10.62,  
p = .0095).

The authors concluded that baseline severities and features of initial 
DR are prognostic for PDR development. IRMA increases risk of PDR 
whereas 4Q DBH increases risk of VH. 

They emphasized “Proliferative diabetic retinopathy and vitreous 
hemorrhage are important endpoints of sight-threatening diabetic 
retinopathy. Our study demonstrates that baseline diabetic retinopathy 
severities and clinical features of initial diabetic retinopathy screening 
remain key prognostic factors. The EMR-facilitated feature-based evalu-
ations of diabetic retinopathy provide not only a large cohort of pa-
tients for epidemiologic study but also the basis for large clinical studies 
in which important outcome predictors can be assessed.”
Source: Lee CS, Lee AY, Baughman D, Sim D, Akelere T, Brand C, Crabb DP, 
Denniston AK, Downey L, Fitt A, Khan R, Mahmood S, Mandal K, Mckibbin M, 
Menon G, Lobo A, Kumar BV, Natha S, Varma A, Wilkinson E, Mitry D, Bailey C, 
Chakravarthy U, Tufail A, Egan C; UK DR EMR Users Group. The United Kingdom 
Diabetic Retinopathy Electronic Medical Record Users Group: Report 3: Base-
line Retinopathy and Clinical Features Predict Progression of Diabetic Retinop-
athy. Am J Ophthalmol. 2017 Aug;180:64-71. doi: 10.1016/j.ajo.2017.05.020. 

Epub 2017 May 29.

Editor’s Comments
Study design, methodology and statistical analysis looks strong, with big 
sample size.

Dr. Nahed Monsef

Screening Intervals for Diabetic 
Retinopathy and Implications for Care
Scanlon PH introduces his study by making the point that life expec-
tancy has doubled around the world. This increase is true even in 
countries with lower levels of life expectancy, where life expectancy 
has nearly doubled during the last two centuries. 

This increased life expectancy has led to a change in the nature of 
the diseases being treated. With the increase of the older population, 
there are higher numbers of patients with chronic diseases such as 
diabetes and cancer. Furthermore, the widely discussed epidemic of 
diabetes has consequently led to an epidemic of diabetic retinopathy 
(DR). This, has given rise to the need for DR screening programs, and 
such have been set up around the world with a tendency of greater 
success in countries with state-run nationalized health systems.

The purpose of this study was to review the evidence that lower risk 
groups who could safely be screened less frequently for sight-threat-
ening diabetic retinopathy (DR) than annually.

Dr Scanlon reminds us that data have demonstrated that people 
with no DR in either eye are at a low risk of progression to sight-threat-
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ening DR over a 2-year period (event rate 4.8 per 1000 person years), 
irrespective of whether the screening method is one-"eld non-myd-
riatic or two-"eld mydriatic digital photography. Low risk has been 
de"ned as no retinopathy on two consecutive screening episodes or 
no retinopathy on one screening episode combined with risk factor 
data. The risk of an extension to 2 years is less than 5 per 1000 per-
son years in a population with a national screening program, and the 
general standard of diabetes care is relatively good, whether low risk 
is de"ned as no retinopathy on two consecutive screening episodes 
or no retinopathy on one screening episode combined with other risk 
factor data. The de"nition used in di#erent populations is likely to de-
pend on the availability of data.

The author concluded that the data from real-world screening pro-
gram has demonstrated that people with diabetes who have no DR 
in either eye are at the low risk of progression to referable or sight-
threatening DR over a 2-year period (event rate 4.8 per 1000 person 
years). 

Low event rates appear to be irrespective of whether the diagnosis 
of no DR is based on one-"eld non-mydriatic photography as is used 
in the protocol in Scotland or northern Spain or whether it is based on 
2-"eld mydriatic digital photography as is used in other UK countries 
and Sweden.
Source: Scanlon PH. Screening Intervals for Diabetic Retinopathy and Implica-
tions for Care. Curr Diab Rep. 2017 Sep 5;17(10):96. doi: 10.1007/s11892-017-
0928-6.

Editor’s Comments
Diabetes mellitus is a global disease with a high prevelance in our area, 
UAE now ranke as number 15th worldwide with prevelance of dm, scre-
aning every one year will be more informative & help early dicovering of 
dr & hence interfering inprober time that save patient vision & decrease 
burden on government for treating complications

Dr. Mohamed Abdul Nabi

Diabetic Eye Screening: Knowledge and 
Perspectives from Providers and Patients
Despite 90% of blindness being preventable through screening and 
treatment, diabetic retinopathy remains the leading cause of blind-
ness among working-age US adults. Sadly though, fewer than 50% of 
people with diabetes in the USA follow diabetic eye screening guide-
line.  Liu et al summarized current knowledge and perspectives to 
better understand why diabetic eye screening rates remain low and 
future directions towards preventing blindness from diabetes. The 
authors introduce their study by stressing that diabetic retinopathy 
a#ects a staggering 126.6 million people worldwide and is expected 
to increase rapidly with the continued rise in the diabetes population. 

Signi"cant advancements in the past 10 years include primary care 
and patient-oriented interventions as well as the use of teleophthal-
mology. In England for example, the implementation of a national 
teleophthalmology program for diabetic retinopathy resulted in 
diabetic eye disease not being anymore the "rst cause of certi"able 
blindness. Teleophthalmology o#ers an evidence-based form of dia-
betic eye screening that increases patient access and adherence. This 

form of screening o#ers high-quality, cost-e#ective eye care and of-
ten can be performed without pupil dilation. Furthermore, it is possi-
ble to integrate patient education into teleophthalmology programs, 
for example, by providing patient educational materials or education 
at the time of retinal imaging.

Primary care providers have adequate knowledge and awareness of 
diabetic eye screening guidelines, but encounter barriers to ensuring 
patients obtain screening due to the high burden and complexity of 
tasks they are required to complete during an average 15–20 min pa-
tient clinic visit as well as lack of access to patients’ eye exam records. 

Eye care providers face rapidly growing demands for diabetic eye 
screening, with an increasing shortage of eye care providers worldwide. 

Multiple work!ow and systems-level barriers a#ect providers. Pa-
tient barriers include a limited understanding of screening and lack 
of access to care. Interventions have been developed, but new bar-
riers exist towards sustaining their impact. More research is needed 
to identify and implement the best practices to increase diabetic eye 
screening rates long-term. 

A support for less frequent screening of patients with no or mini-
mal  diabetic retinopathy has been expressed in publications, includ-
ing that of the Diabetes Complications and Control Trial/Epidemiol-
ogy of Diabetes Interventions and Complications (DCCT/EDIC). Still, 
there are those who support that highly tailored screening algorithms 
may be too complex for e#ective implementations. Furthermore, the 
expanding role of anti-vascular endothelial growth factor (anti-VEGF) 
agents in the treatment of early may be a countervailing force sup-
porting more frequent screening. 

To make things more complicated, Liu et al hold that “Changes to 
guidelines regarding the recommended frequency of retinopathy 
screening could cause confusion among patients and providers, po-
tentially worsening screening rates if e#ective decision-support sys-
tems are not well established. Thus, there is a growing need for proac-
tive care coordination and communication between primary care and 
eye care providers, which has been shown to facilitate diabetic eye 
screening.” 
Source: Liu Y, Swearingen R. Diabetic Eye Screening: Knowledge and Perspec-
tives from Providers and Patients. Curr Diab Rep. 2017 Aug 31;17(10):94. doi: 
10.1007/s11892-017-0911-2.

Editor’s Comments
“Identifying barriers to diabetic screening help us to optimise our imple-
mentation of the screening programs in order to reach our ultimate goal 
of bringing down the rate of diabetes-induced blindness to the lowest 
level possible”

Mohamed A. Awadalla

Crowdsourcing and Automated Retinal 
Image Analysis for Diabetic Retinopathy
Mudie LI et al familiarize the reader with crowdsourcing, the novel 
method for processing information and generating data that is gain-
ing popularity for its cost-e#ectiveness and fast results in speeding 
up the process of grading images as well as further reducing costs of 
screening for diabetic retinopathy (DR).

The authors note that as the number of people with diabetic reti-
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nopathy (DR) in the USA is expected to increase threefold by 2050, 
the need to reduce health care costs associated with screening for 
this treatable disease is ever present. Crowdsourcing and automated 
retinal image analysis (ARIA) are two areas where new technology has 
been applied to reduce costs in screening for DR. 

Crowdsourcing has high sensitivity for normal vs abnormal imag-
es; however, when multiple categories for severity of DR are added, 
speci"city is reduced. ARIAs have higher sensitivity and speci"city, 
and some commercial ARIA programs are already in use. Deep learn-
ing enhanced ARIAs appear to o#er even more improvement in ARIA 
grading accuracy. The utilization of crowdsourcing and ARIAs may be 
a key to reducing the time and cost burden of processing images from 
DR screening. 

Liu et al conclude their article by explaining that rapid and accurate 
grading of images is a key for successful DR screening andthus it is 
a logical progression for technology to be applied to further stream-
line and reduce costs of grading images. Crowdsourcing has been 
used grade fundus images for DR with high sensitivity for normal vs 
abnormal. As would be expected, the accuracy of grading seems to 
decrease when categories for level of severity of DR are added. There 
is some evidence to suggest that grading can be improved with the 
addition of brief training prior to completion of the task. The "eld of 
crowdsourcing for DR is still evolving with di#erent techniques being 
trialed to improve the information generated, such as localizing pa-
thology with annotation and using real-time feedback and interaction 
among workers.

ARIAs are capable of grading images for DR with high sensitivity 
and speci"city, the authors wrote. So much so that there are now 
ARIAs in use in screening programs around the globe. Of note, one 
study suggested that ARIAs perform similarly whether used as a "rst 
pass to reduce burden on human grading or as a replacement to hu-
man grading, with the latter being more cost-e#ective in saving over 
USD $100,000 to screen approximately 20,000 individuals. ARIAs have 
also evolved with the new literature reporting improved sensitivities 
and speci"cities of ARIAs with deep learning enhancement. Moving 
forward, there may be opportunities for convergence of crowdsourc-
ing and deep learning methods.
Source: Mudie LI, Wang X, Friedman DS, Brady CJ. Crowdsourcing and Auto-
mated Retinal Image Analysis for Diabetic Retinopathy. Curr Diab Rep. 2017 Sep 
23;17(11):106. doi: 10.1007/s11892-017-0940-x.

Determining Diabetic Retinopathy 
Screening Interval Based on Time from No 
Retinopathy to Laser Therapy
Hughes et al concluded their review by saying that “analysis of screen-
ing intervals should be based on time to laser therapy in the screened 
population. This indicates lower rates of laser treatment than inferred 
from analysis of sight-threatening retinopathy (STR) determined pho-
tographically, which overestimates the incidence of disease needing 
treatment. For all patients with no retinopathy, a change to follow-up 
screening at two to three years results in almost zero delay in treat-
ment. Patients with no or non-proliferative retinopathy undergoing 
regular screening and treatment when indicated now have a very low 
risk of blindness from diabetes when assessed in long-term follow-up.”

The authors performed this analysis aiming to determine the nec-
essary screening interval for retinopathy in diabetic patients with no 
retinopathy based on time to laser therapy. Further, they aspired to 
assess long-term visual outcome following screening.

This was a a cohort study of ophthalmologic outcomes in unselect-
ed diabetic patients attending a community screening program in 
2001/2002. The study was performed in a population-based commu-
nity screening program in North Wales, 2917 patients were followed 
until death or for approximately 12 years. At screening, 2493 had no ret-
inopathy; 424 had mostly minor degrees of non-proliferative retinopa-
thy. Data on timing of "rst laser therapy and visual outcome following 
screening were obtained from local hospitals and ophthalmology units.

Survival analysis showed that very few of the no retinopathy at 
screening group required laser therapy in the early years compared 
with the non-proliferative retinopathy group (p < 0.001). After two 
years, <0.1% of the no retinopathy at screening group required laser 
therapy, and at three years 0.2% (cumulative), lower rates of treat-
ment than have been suggested by analyses of sight-threatening reti-
nopathy determined photographically. At follow-up (mean 7.8 ± 4.6 
years), mild to moderate visual impairment in one or both eyes due 
to diabetic retinopathy was more common in those with retinopathy 
at screening (26% vs. 5%, p < 0.001), but blindness due to diabetes 
occurred in only 1 in 1000.

The authors concluded that the optimum screening intervals 
should be determined from time to active treatment. Based on re-
quirement for laser therapy, the screening interval for diabetic pa-
tients with no retinopathy can be extended to two to three years. 
Patients who attend for retinal screening and treatment who have no 
or non-proliferative retinopathy now have a very low risk of eventual 
blindness from diabetes.
Source: Hughes D, Nair S, Harvey JN. Determining Diabetic Retinopathy 
Screening Interval Based on Time from No Retinopathy to Laser Therapy. J Med 
Screen. 2017 Dec;24(4):170-175. doi: 10.1177/0969141316672687. Epub 2016 
Nov 3.

Editor’s Comments
This article shows con!rmation about most patients with no DR at initial 
screening doing !ne after 5 years for type 1 diabetes and after 2 years for 
type 2.

It is interesting that the levels of HbA1c and history of hypertension 
were a strong predictor for the need for treatment in the future.

I think that pairing HbA1c and history of hypertension with !ndings at 
initial screening can guarantee that a longer screening follow up will not 
be detrimental for our patients.

Although our screening program is a young one, which has been run-
ning for a little longer than 2 years by now, it would be interesting to re-
view our data to ascertain if our subset of population adjust with pub-
lished results.

We are also awaiting DRCRnet protocol V !ndings as it could be a 
game changer should it prove that patients with center-involving macu-
lar edema and VA 20/25 or better would bene!t from early treatment

Dr. Patricio M. Aduriz-Lorenzo
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Diabetic retinopathy (DR) and associated macular edema is a prevent-
able cause of VA dysfunction and blindness. 
Through a continuous DR screening program most of the complica-
tions can be prevented and/or reversed.
Our societies have teamed up to bring to you this updated screening 
guidelines in an e#ort to develop a uni"ed program for UAE.
Our objective is to reduce preventable blindness and improve vision 

quality for our diabetic population.
I would like to thank all the contributors for their work and support to 
reach a nationwide agreement and successful consensus.

Patricio M. Aduriz-Lorenzo
Chair of the Committee 
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Summary

A series of three meetings aiming for the development of a consensus 
on screening of Diabetic Retinopathy took place in Dubai, with the 
support of the Emirates Society of Ophthalmology, the Emirates Dia-
betes Society, the Emirates Family Medicine Society and the National 
Emirates Committee for right and sight. 

The consensus meetings were chaired by Drs Patricio M. Aduriz-Lo-
renzo (ESO, DHA) and Mohamed Awadalla (ESO, MOH) and the initial 
screening guidelines were approved by unanimous consent among 
all committee members. 

The objectives of the guidelines are to empower physicians to help 
reduce preventable blindness and improve vision and life quality for 
diabetic patients. Diabetic retinopathy represents 4.8% of the to-
tal cases of blindness globally. United Arab Emirates (UAE) is ranked 
16th worldwide, with the prevalence of diabetic retinopathy reaching 
about 19%.

The Guidelines are well written, concise and simpli"ed, so as to 
be adapted relatively easy by interested parts. They cover Screen-
ing, Diagnostic Approach, Management, Referral Guides for Diabetic 
Retinopathy and Diabetic Retinopathy Screening Guide in Primary 
Healthcare. The guidelines are mainly based on the AAO guidelines, 
but they also incorporate points from other countries guidelines, 
adapted to local conditions. They are already in use in Dubai and the 
system there seems to operate well, with a number of fundus cameras 
available in primary care services.

These guidelines answer the 3 main questions: Who should be 
screened, when and where.

In brief, the recommendations adopted as regards patients in need 
of screening, are as follows:

1. In type 1 diabetes patients, baseline screening (at diagnosis) and 
then re-screen at 5 years. Thereafter, yearly exam.

2. In type 2 diabetics, baseline screening (at diagnosis) and yearly 
exam thereafter. 

3. Pregnant women with pre-existing diabetes, preconception screen-
ing and at pregnancy con"rmation, ideally within the 1st month of 
pregnancy. Follow-up every 3 to 12 months thereafter for patients 
with none to moderate retinopathy, and every 1 to 3 months for 
patients with severe or worse retinopathy. 

4. All patients who are screened should also undergo Visual Acuity 
recording, with or without glasses and best corrected acuity with 
glasses or with pin hole.
Screening should be performed at PHCs by trained and certi"ed 

nurses mainly, but sometimes by doctors as well. Digital fundus pho-
tography is the preferred method for screening, and for this purpose, 
digital cameras are already in operation and the network is planned 
to be expanded. Telemedicine technology in Retina Camera screen-
ing for Diabetic Patients is the "rst project of its kind in the UAE and 
the region. As mentioned “This innovative idea will utilize the use of 
retinal cameras in all primary health care centers to have retinal 
photos of Diabetic patients and after initial screening send those 
images electronically to a reference center for secondary evalua-
tion if needed.”

The guidelines are completed by the Diabetic Retinopathy Referral 
Guide for family physicians and the Diabetic Retinopathy Screening 
Guide in Primary Healthcare. 

I would strongly encourage all physicians and healthcare workers 
involved in the diabetic patients care in the UAE region, to get familiar 
with these guidelines. For full information, please read forward.
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Glossary

Below are de!nitions that are used in diabetic retinopathy:

• Microaneurysms (MA): The earliest clinical sign of diabetic retinop-
athy; these occur secondary to capillary wall outpouching due to 
pericyte loss; they appear as small, red dots in the super"cial retinal 
layers.

• Dot and blot hemorrhages Appear similar to microaneurysms if 
they are small; they occur as microaneurysms rupture in the deeper 
layers of the retina, such as the inner nuclear and outer plexiform 
layers.

• Flame-shaped hemorrhages: Splinter hemorrhages that occur in 
the more super"cial nerve "ber layer.

• Cotton-wool spots (CWS) Nerve "ber layer infarctions from occlu-
sion of precapillary arterioles; they are frequently bordered by mi-
croaneurysms and vascular hyperpermeability.

• Venous loops and venous beading (VB): Frequently occur adja-
cent to areas of nonperfusion; they re!ect increasing retinal isch-
emia, and their occurrence is the most signi"cant predictor of pro-
gression to proliferative diabetic retinopathy (PDR).

• Intraretinal microvascular abnormalities (IRMA): Remodeled cap-
illary beds without proliferative changes; can usually be found on 
the borders of the nonperfused retina

• Anti-vascular endothelial growth factor (VEGF): Substances that in-
hibit the action of vascular endothelial growth factor protein.

• Clinically signi"cant macular edema (CSME): Retinal thickening at or 
within 500 µm of the center of the macula; and/or hard exudates 
at or within 500 µm of the center of the macula, if associated with 
thickening of the adjacent retina; and/or a zone or zones of retinal 
thickening one disc area in size, any part of which is within one disc 
diameter of the center of the macula.

• Early Treatment Diabetic Retinopathy Study (ETDRS): A study that 
investigated the value of photocoagulation surgery for patients 
with NPDR or PDR who did not have high-risk characteristics.

• Focal photocoagulation: A laser technique directed to abnormal 
blood vessels with speci"c areas of focal leakage (i.e., microaneu-
rysms) to reduce chronic !uid leakage in patients with macular 
edema.

• Grid photocoagulation: A laser technique in which a grid pattern 
of scatter burns is applied in areas of di#use macular edema and 
nonperfusion. Typically, !uorescein angiograms of these areas show 
a di#use pattern rather than focal leakage

• Macular edema: Thickening of the retina within one or two disc di-
ameters of the center of the macula. (See Clinically signi"cant macu-
lar edema.) Any other thickening of the macula not within this area 
is non-CSME.

• Mild nonproliferative diabetic retinopathy (NPDR): At least one mi-
croaneurysm and less than moderate nonproliferative diabetic reti-
nopathy.

• Moderate nonproliferative diabetic retinopathy (NPDR): Hemor-
rhages and/or microaneurysms greater than standard photograph 
2A, and/or soft exudates, venous beading, or intraretinal microvas-
cular abnormalities present but less than severe nonproliferative 
retinopathy.

• Severe nonproliferative diabetic retinopathy (NPDR): Using the 
4-2-1 rule, the presence of at least one of the following features: (1) 
severe intraretinal hemorrhages and microaneurysms, equaling or 
exceeding standard photograph 2A, present in four quadrants;(2) 
venous beading in two or more quadrants (standard photograph 
6A); or (3) moderate intraretinal microvascular abnormalities equal-
ing or exceeding standard photograph 8A in one or more quadrants

• New vessels at the optic disc (NVD): New vessels at the optic disc; 
neovascularization on or within one disc diameter of the optic disc.

• New vessels elsewhere in the retina (NVE): New vessels elsewhere 
in the retina; neovascularization elsewhere in the retina and greater 
than one disc diameter from the optic disc margin.

• New vessels on the iris (NVI): New vessels on the iris; neovasculariza-
tion of the iris.

• Nonproliferative diabetic retinopathy (NPDR): The phases of diabet-
ic retinopathy with no evidence of retinal neovascularization.

• Optical coherence tomography (OCT): A diagnostic test using low 
energy lasers that takes a cross-section image of the retina, Used 
mostly to determine if there are membranes on the surface of the 
macula or !uid within or beneath it.

• Panretinal photocoagulation: A type of laser surgery used for pa-
tients with proliferative diabetic retinopathy. The surgery is deliv-
ered in a scatter pattern throughout the peripheral fundus and is 
intended to lead to a regression of neovascularization.

• Retinal hard exudate: Protein and lipid accumulation within the 
retina.

• VTDR: Vision-threatening diabetic retinopathy.
• Wisconsin Epidemiologic Study of Diabetic Retinopathy: A large 

epidemiologic study of complications associated with diabetes and 
of risk factors associated with those complications
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Introduction

Diabetic retinopathy is the retinal consequence of chronic 
progressive diabetic microvascular leakage and occlusion. It 
eventually occurs to some degree in all patients with diabetes 
mellitus.[1]

There are two types: 
•  Non-proliferative diabetic retinopathy (NPDR) is the early stage of 

the disease and is less severe. Blood vessels in the eye may leak !uid 
into the retina, which leads to blurred vision.[1] 

•  Proliferative diabetic retinopathy (PDR) is the more advanced 
form of the disease. New blood vessels start to grow in the eye 
(neovascularisation), which are fragile and can haemorrhage. This 
may cause vision loss and scarring of the retina.[1]

Epidemiology:
In patients with type 1 diabetes mellitus, retinopathy is rare before 
puberty and rare in patients who have had diabetes for <7 years.[2] 
Approximately 25% patients with type 2 diabetes have retinopathy at 
diagnosis, presumably as a consequence of unrecognised disease.[3] 

Prevalence in patients <30 years of age at the time of diagnosis 
has been reported to be 17% in those who had diabetes (type 
1 and 2) for <5 years and 98% in those who had diabetes for >15  
years.[2] Prevalence in patients >30 years of age at time of diagnosis 
was 29% and 78% for those who had diabetes <5 years and >15 years, 
respectively.[3] The 10-year incidence of retinopathy, progression of 
retinopathy, and progression to proliferative retinopathy was highest 
in the group diagnosed before 30 years of age, intermediate in the 
insulin-taking group diagnosed at ≥30 years of age, and lowest in the 
non-insulin-taking group diagnosed at ≥30 years of age.[4]

Although di#erences in incidence by ethnic group have been 
demonstrated, even when systemic risk factors are controlled it is 
di$cult to determine whether these di#erences arise from ethnic 

variation in the genome or from factors such as variations in the 
access and cost of care.[5] [6] Globally, there is expected to be an 
increase in the burden of retinopathy related to the increase in 
the incidence of diabetes. This was estimated at 3% in 2000 and is 
expected to increase to at least 4% by 2030 because of the projected 
increases in incidence of obesity and longevity.[7]

Diabetic retinopathy is represent 4.8% of the total cases of blindness 
globally and this amounted to 37 million people worldwide and 
according to statistics from the International Agency for Prevention 
of Blindness in 2013 it a#ects 77% of people with diabetes.[8]

United Arab Emirates (UAE) is ranked 16th worldwide, with 19.3% of 
the UAE population living with diabetes [9], in which the prevalence 
of diabetic retinopathy is reaching to 19% in UAE.[10]

Aetiology:
Many hypotheses consider hyperglycaemia to be the principal 
aetiological factor in diabetic retinopathy, because hyperglycaemia 
causes changes in:
•  Blood composition, including increased viscosity, reduced white cell 

deformability, and changes in procoagulant, anti-"brinolytic, and 
platelet aggregation activity.[11] [12] [13]

•  Blood vessel walls, including loss of the normally anti-thrombogenic 
nature of the endothelial lining.[14]

•  Blood !ow as a result of microthrombus formation, vascular 
occlusion, and impairment of retinal autoregulation.[15]

These changes result in retinal capillary leakage and non-perfusion, 
which causes tissue hypoxia and may precipitate alterations in non-
vascular retinal tissue.

Hypertension and genetic factors (suggested by the familial 
clustering of severe diabetic retinopathy) are also considered 
aetiological factors.[15] [16]
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Pathophysiology: [10]
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• Young-onset diabetes
• Longer duration of diabetes
• Poor glycaemic control
• Hypertension
• Renal disease

• Ethnic groups
• Pregnancy
• Cataract surgery
• Elevated lipid levels

Risk factors: [1]
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Diabetic Retinopathy Screening

Screening for retinopathy is reported to be cost-e#ective.[17] The 
condition can progress to a sight-threatening stage with few symp-
toms.[18] Although e#ective treatments exist, they are more e#ec-
tive at preventing than at reversing visual loss.[19] [20] Clinical out-
comes are improved if intervention is undertaken early.[21]

The American Academy of Ophthalmology recommends 
screening for retinopathy as follows:[22]
• In type 1 diabetes:  Baseline screening at the time of diagnosis, 
then re-screen at 5 years and yearly thereafter.
• In type 2 diabetes: at time of diagnosis of diabetes, with yearly 
follow-up.
• In pregnancy with pre-existing diabetes: prior to conception and 
as soon as pregnancy is con"rmed (ideally within the 1ST month of 
pregnancy) with follow-up every 3 to 12 months for none, mild, and 
moderate retinopathy, and 1 to 3 months for severe or worse reti-
nopathy.
• Patients with Gestational diabetes don’t require screening for 

diabetic retinopathy.[22]
• Visual Acuity Checkup: All patients attending screening should 

have VA recorded with or without glasses and BCVA or VA with pin 
hole. 
Digital fundus photography is the preferred method of screen-

ing because it provides a permanent record for quality assurance and 
audit.[23] 

Digital fundus photography using telemedicine technology 
in retinal Camera Screening for Diabetic Patients is considered the 
"rst project of its kind in the UAE and the region for early diagnosis 
of retinopathy in diabetic patients, and this project was adopted by 
DHA in line with Dubai Government strategy (regarding the quality 
and availability of health care services) and the smart government.

This innovative idea will utilize the use of retinal cameras in all pri-
mary health care centers to have retinal photos of Diabetic pa-
tients and send those images electronically to the retinal team in 
Dubai hospital for secondary evaluation if needed.

The challenge that exists today in many 
countries is to reach the whole popula-

tion with adequate health care ser-
vices and to ensure their utiliza-

tion. According to the World 
Health Report 2008, Primary 

Health Care, now more 
than ever, health systems 
in developing countries 
have not responded ad-
equately to people’s needs. 

[24] Telemedicine could be 
a way to bridge this gap but 

is not necessarily a panacea. 

Telemedicine may be a more e#ective way to screen for diabetic 
retinopathy than traditional methods, a recent study has suggested. 
Lead study investigator Steven Mansberger, MD, MPH, of Devers Eye 
Institute in Portland, Ore., believes telemedicine can also save oph-
thalmologists the time and aggravation of examining the large ma-
jority of diabetic patients who don’t require their treatment.[25]

The project will prevent missing some patients in the early stage of 
retinopathy to prevent loss of vision, it will also improve the services 
provided in the diabetic clinics whether in Primary Health Care Ser-
vices Sector or Hospital Services Sector as well as reduce the referral 
load on Dubai Hospital.

Retinal Camera is an instrument for photographing the ocular 
fundus. A fundus camera is a specialized low power microscope with 
an attached camera. It’s optical design is based on indirect ophthal-
moscope.

Retinal Camera Screening Procedure is to standardize practice of 
retinal screening using digital retinal camera by competent nursing 
sta#.

Required Items:
• Digital retinal camera
• PPE
• Hand rub
• Facial tissues

The patient is escorted by the DM link nurse and positioned appro-
priately and face the retinal camera. A brief explanation of the proce-
dure is given again as the patient’s cooperation during the process is 
key to securing quality digital images of the retina.

The patient is asked not to blink during the photography and to 
"xate on a green light when looking at the retinal camera. This maxi-
mizes the clarity of the retinal images. Photographs are taken of the 
optic disc and the macula in each eye. This takes 20–25 seconds. Two 
color photographs are taken of each eye.

The Nurse will operate the machine by using the Basic Operations 
of the Non-Mydriatic Retinal Camera TRC-NW8. [26] Flow of Opera-
tion as bellow graph:
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Diabetic Retinopathy Diagnostic Approach 
 

History: [1] 

A complete history including duration and type of diabetes, medical history (i.e., obesity, 

renal disease, hypertension, serum lipid levels, pregnancy, past glycaemic control), ocular 

history (i.e., trauma, surgery), and medication history is recommended. 

Most patients are asymptomatic or have symptoms unrelated to retinopathy, such as 
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Diabetic Retinopathy Diagnostic Approach

History: [1]
A complete history including duration and type of diabetes, medical 
history (i.e., obesity, renal disease, hypertension, serum lipid levels, 
pregnancy, past glycaemic control), ocular history (i.e., trauma, sur-
gery), and medication history is recommended.

Most patients are asymptomatic or have symptoms unrelated to 
retinopathy, such as !uctuation in vision with blood glucose levels 
or as a symptom of cataracts. Visual disturbances may occur later in 
disease (e.g., !oaters). Symptomatic patients may have either gradual 
vision loss (caused by macular oedema) or acute vision loss (caused by 
vitreous haemorrhage).

Clinical examination: [1]
Eye examination should be performed using an assessment of visual 
acuity, intraocular pressure, and stereoscopic biomicroscopy or direct 
ophthalmoscopy. Disease is usually symmetrical between the eyes.

Clinical signs of mild to moderate non-proliferative diabetic reti-
nopathy (NPDR) include microaneurysms, intraretinal haemorrhage, 
cotton wool spots, and lipid exudates.

Severe non-proliferative retinopathy is characterised by venous 
beading, intraretinal microvascular abnormalities, and more wide-
spread intraretinal haemorrhage. Cotton wool spots may also be pres-
ent.

Non-proliferative retinopathy may progress to proliferative diabetic 
retinopathy (PDR), characterised by optic disc or retinal neovasculari-

sation, pre-retinal or vitreous haemorrhage, and intraretinal microvas-
cular abnormalities.Venous beading and cotton wool spots are also 
common. 

Eyes with untreated or inadequately treated proliferative retinopa-
thy may progress to severe proliferative diabetic retinopathy with fea-
tures such as traction retinal detachment and traction-rhegmatoge-
nous retinal detachment.

Intraretinal oedema may involve the central retina, causing macu-
lar oedema, which appears as elevation or thickening of the central 
macula on stereoscopic evaluation. 

Macular oedema may occur in NPDR or PDR. Macular oedema is de-
scribed as clinically signi"cant or non-clinically signi"cant, and centre-
involving or non-centre-involving.

None of these signs is diagnostic for diabetic retinopathy, and all 
may occur in other conditions. However, di#use bilateral posterior 
pole involvement with such signs in a patient with diabetes usually 
suggests diabetic retinopathy.

There are certain eye conditions that have protective e#ect against 
diabetic retinopathy such as high level of myopia. So don’t depend on 
presence of diabetic retinopathy in such conditions to screen for other 
diabetes complications.[27]

Diabetic Retinopathy Disease Severity Scale And International Diabetic  
retinopathy Severity Scale [22]

Disease Severity Level Findings Observable upon Dilated Ophtalmoscopy

No apparent retinopathy No abnormalities

Mild NPDR Microaneurysms only

Moderate NPDR More than just microaneurysms but less than severe NPDR

Severe NPDR: US De"nition Any of the following (4-2-1 rule) and no signs of proliferative retinopathy:
• Severe intraretinal hemorrhages and microaeurysms in each of four quadrants
• de"nite venous beading in two or more quadrants
• Moderate IRMA in one or more quadrants

Severe NPDR: International De"nition Any of the following and no signs of proliferative Retinopathy:
• Severe intraretinal hemorrhages and microaneurysms in each four quadrants
• De"nite venous beading in two or more quadrants
• Prominent IRMA in one or more quadrants

PDR One or both of the following:
• Neovascularization
• Vitreous/preretinal hemorrhage
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Ancillary tests: [1]
Other tests that may be used to con"rm diagnosis include:
•  Digital photographs of the fundus: these should be ordered at 

baseline evaluation and when signi"cant change is perceived in the 
fundus "ndings. 

•  Optical coherence tomography: should be ordered if there are 
signs of diabetic maculopathy, haemorrhage, microaneurysms, lipid 

exudates, or thickening in the macular area, or unexplained visual 
loss. 

•  Fluorescein angiography: this can identify macular leakage, 
capillary non-perfusion, and new vessels.[28] 

•  B scan ultrasonography: this can identify retinal detachment in 
eyes with vitreous haemorrhage or other media opacity.

 Di#erential Diagnosis: [1]

Condition Di#erentiating signs/symotoms Di#erentiating tests

1. Ocular ischemic 
syndrome:

• commonly presents with amaurosis fugax and gradual or 
sudden visual loss. 

• Vision may be poor, intraocular pressure may be abnormally 
high or low, and anterior segment neovascularisation is a 
common feature. 

• Commonly unilateral, predominantly haemorrhagic, and 
often involves equatorial and anterior retina rather than 
the posterior pole.

• Check for carotid pulse that will be weak  or absent and for 
carotid bruit.

• Fluorescein angiography shows delayed 
arterial "lling in a#ected eyes.

• Doppler imaging may show carotid stenosis 
and ophthalmic artery fn ow reversal.

2. Radiation 
retinopathy

• Typically occurs in people with a history of radiation 
exposure and without diabetes. 

• Signs of an irregular pattern of capillary leakage and non-
perfusion are present.

• No di#erentiating tests; exposure to radiation 
should be elicited from the history.

3. Retinal Venous 
Occlusion

• Typically produces acute visual loss in one eye, and retinal 
signs (i.e., haemorrhage, cotton wool spots, macular 
oedema, neovascularisation) are limited to the eye and to 
the territory of the occlusion.

• Central retinal vein occlusion typically involves the 
posterior pole, but if a branch vein is occluded, signs are 
limited to the segment of retina drained by the vein, and it 
is usually possible to identify the point of occlusion where 
an artery crosses anterior to a vein. 

• Fluorescein angiography is e#ective in 
characterising the distinctly localised nature 
of vascular abnormality in retinal venous 
occlusion.

4. Hypertensive 
retinopathy

• Systolic and diastolic pressures are markedly elevated. 
• Associated with acute visual disturbance, with optic disc 

swelling (which is uncommon in diabetic retinopathy) and 
macular oedema often in the form of a macular exudate 
star.

•  It may involve the posterior pole of both eyes, but signs of 
axoplasmic hold-up (i.e., cotton wool spots and optic disc 
oedema) tend to dominate the fundus appearance.

• Fluorescein angiography reveals arteriolar 
non-perfusion, rather than capillary non-
perfusion as in diabetic retinopathy

BAY 22304 Update Opht_DME_7.indd   23 11/12/2017   12:22



December 201724

Update in 
Ophthalmology/DME©

Diabetic Retinopathy Management 

 Treatment: [1]
The following table summarize frequency of repeating retinal phtotography and follow up according to stage of retinopathy and mo-
dality of treatment for each type: [22]

Severity of  
Retinopathy

Presence of 
Macular Edema 
(ME)

Follow-up (months) Panretinal  
Photocoagulation
(Scatter Laser)

Focal and or Grid 
Laser *

Intravitreal Anti 
VEGF Therapy

Normal or minimal 
NPDR

No 12 No No No

Mild NPDR No 12*** No No No 

ME 4-6 No No No

CSME ** 1 No Sometimes Sometimes

Moderate NPDR No 12 No No No

ME 3-6 No No No

CSME** 1 No Sometimes Sometimes

Severe NPDR No 4 Sometimes No No

ME 2-4 Sometimes No No

CSME** 1 Sometimes Sometimes Sometimes

Non high risk PDR No 4 Sometimes No No

ME 2-4 Sometimes No No

CSME** 1 Sometimes Sometimes Sometimes

High risk PDR No 4 Recommended No Alternative

ME 4 Recommended Sometimes Usually

CSME** 1 Recommended Sometimes Usually

Anti-VEGF= anti-vascular endothelial growth factor; CSME=Clinically signi!cant macular edema, ME= non-clinically signi!cant macular edema; NPDR= non-prolifera-

tive diabetic retinopathy, PDR=proliferative diabetic retinopathy.

*Adjunctive treatments that may be considered include intravitreal corticosteroid or anti-VEGF agents (o"-label use, except a%ibercept and ranibizumab). Data from the 

Diabetic Retinopathy Clinical Research Network in 2011 demonestrated that, at two years of follow up, intravitreal ranibizumab with prompt or deferred laser resulted 

in greater visual acuity gain and intravitreal triamcinolone acetonide plus laser also resulted in greater visual gain in pseudophakic eyes compared with laser alone. 

Individuals receiving the intravitreal injections of anti-VEGF agents may be re-examined  as early as one month following injection.

**exceptions include hypertension or %uid retention associated with heart failure, renal failure, pregnancy, or any other causes that may aggravate macular edema. 

Deferral of Photocoagulation for a brief period of medical treatment may be considered in these cases. Also deferral of CSME treatment is an option when the center of 

the macula is not involved., visual acuity is  excellent, close follow-up is possible, and the patient understands the risks. 

***Or at shorter intervals if signs approaching those of severe NPDR appear.
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Severe PDR:
Patients with PDR not amenable to pan-retinal photocoagulation with 
or without macular laser therapy due to non-clearing vitreous hem-
orrhage obstructs fundus visualization should be referred for vitrec-
tomy. Studies showed it’s e#ectiveness.[1]

Complications: [1]
Complications of treatment of diabetic retinopathy 
• Post-vitrectomy cataract    
Eyes undergoing vitrectomy surgery commonly develop cataracts, 
typically approximately 2 years later 
• Neovascular glaucoma
Post-vitrectomy haemorrhage
• Macular oedema post-pan-retinal photocoagulation
• Visual !eld loss post-pan-retinal photocoagulation
• Para-central visual loss post-macular laser therapy

Prognosis: [1]
Diabetic retinopathy is a chronic, progressive disease. Patients treated 
with macular laser therapy for diabetic macular oedema may show 
recurrence in the same or other eye. Treatment is usually limited to 
areas of retinal thickening, and untreated areas may develop oedema. 
Visual loss may develop despite treatment.

Patients treated with pan-retinal photocoagulation for proliferative 
diabetic retinopathy (PDR) are less likely to lose vision through vitre-
ous haemorrhage than those who are untreated. Although haemor-
rhage can occur despite treatment, many patients reach a steady state 
in which "bro vascular proliferation ceases. 

Eyes that have undergone vitrectomy commonly show little post-
operative progression of retinopathy.

COUNSELLING: [29]
Patient education and counselling plays an important role in manage-
ment of diabetic patients, in physicians’ clinics as well as in the eye 
clinics. Patients with sight threatening retinopathy need additional 
counselling on impact on vision as well as retinal treatment options.
◊ Counselling on diabetic retinopathy is required as soon as dia-

betes is diagnosed and retinal screening commenced (Level A). 
◊ Patient education plays an important role in management of reti-

nopathy as increased awareness is linked with motivation. Oph-
thalmic consultation provides an opportunity to explain what 
retinopathy is, why it develops, what can be done to prevent pro-
gression and reduce the risk of blindness. Such counselling may 
improve compliance with screening and clinic visits. (Level B) 

◊ Careful explanation of the risks and bene"ts of laser therapy is re-
quired as it is commonly assumed that such therapy will improve 
vision. (Level A) 

◊ Detailed discussion and explanation about potential intraocular 
pharmacologic interventions is necessary, emphasizing the need 
for repeated and frequent attendance for further interventions to 
maintain bene"t of the therapy. (Level A) 

◊ Ophthalmologists and practitioners need to be aware of psycho-
logical need of their diabetic patients. Psychological support for 
children and adults with diabetes is recommended. In children, 
this should include eating disorders, behavioral, emotional prob-
lems. In adults, this should include anxiety, depression and eat-
ing disorders. (Level B) 

Diabetic Retinopathy Referral Guide  

• Proliferative diabetic retinopathy (PDR): requires urgent referral.
• Severe non-proliferative diabetic retinopathy (NPDR): requires rou-

tine referral.
• Vitreous hemorrhage: requires urgent referral.

• Macular oedema: requires routine referral.
NB. Normal retinal image, mild and moderate NPDR images will be 
followed by family physician and repeated annually.

For Family Physicians Guidance referral to Specialist: [30]
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Below !gure is Guidance for family physicians for process of screening for diabetic retinopathy: [31]
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