Cohort profile

Profile of a population-based diabetic
macular oedema study: the Liverpool
Eye and Diabetes Study (Sydney)
Gerald Liew,1,2 Vincent W Wong,3 Mercy Saw,3 Tania E Tsang,1 Tim Nolan,1
Stephen Ong,1 I-Van Ho1,4,5

To cite: Liew G, Wong VW,
Saw M, et al. Profile of a
population-based diabetic
macular oedema study: the
Liverpool Eye and Diabetes
Study (Sydney). BMJ Open
2019;9:e021884. doi:10.1136/
bmjopen-2018-021884
►► Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
021884).

GL and VWW contributed
equally.
Received 23 January 2018
Revised 12 October 2018
Accepted 17 October 2018

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.
For numbered affiliations see
end of article.
Correspondence to
Professor Gerald Liew;
gerald_liew@y ahoo.com.a u

Abstract
Purpose The population prevalence of diabetic macular
oedema (DME) is unclear. Previous estimates have
depended on photographic grading of clinically significant
macular oedema, which is subjective and has resulted
in widely varying estimates. With the advent of optical
coherence tomography (OCT), the presence and severity of
DME can now be assessed objectively and accurately.
Methods The Liverpool Eye and Diabetes Study (LEADS)
is a cross-sectional population-based study of patients
with type 1 and type 2 diabetes in a multi-ethnic region of
Sydney, Australia, to determine the population prevalence
of OCT-defined DME, how this varies by ethnicity and
association with systemic factors. This report describes
the rationale, methodology and study aims.
Results To date 646 patients out of an expected sample
size of 2000 have been recruited. Baseline data are
presented for patients with type 1 (n=75, 11.8%) and
type 2 (n=562, 88.2%) diabetes recruited to date. Patients
with type 1 diabetes were younger (39.5vs60.7 years),
with longer duration of diabetes (18.1vs11.7 years),
slightly worse glycaemic control (HbA1c 9.0vs8.3),
and less likely to have hypertension (30.7vs71.4%),
hypercholesterolaemia (33.3vs74.6%) and obesity
(31.1vs51.5%, respectively, all p<0.05).
Conclusions The LEADS will provide objective estimates
of the population prevalence of DME, how this varies with
ethnicity and associations with systemic disease.

Introduction
Diabetic eye disease is one of the leading
causes of blindness among working age adults
in Australia and other developed countries.1
Much of the blindness from diabetic eye
disease is preventable with early detection
and treatment. Diabetic macular oedema
(DME) or thickening of the central retina, is
the main cause of visual loss in diabetic eye
disease.2 DME has traditionally been treated
with focal laser therapy but more recently
intravitreal anti-vascular endothelial growth
factor (anti-VEGF) agents have been introduced which have dramatically improved
treatment outcomes.
Despite being a major cause of visual loss,
the prevalence of DME in patients with

Strengths and limitations of this study
►► This study used optical coherence tomography—

defined diabetic macular oedema as an objective
measure to determine the prevalence of the condition in a multi-ethnic population.
►► Data on ethnicity, some socioeconomic indicators, medical comorbidities and other factors were
collected.
►► Patients with gestational diabetes were excluded.

diabetes is not known with certainty. This is
because most published estimates of the prevalence of macular oedema were determined
from photographs of the retina, a form of
macular oedema known as ‘clinically significant macular oedema’ (CSME). Epidemiological studies based on this method have
reported a range of DME prevalence in the
general diabetic population of between 3%
and 14%.2–4 Interestingly there appears to be
an ethnic variation, with higher prevalence
in American Blacks and Hispanics, followed
by American Chinese and lowest rates in
American Whites reported in studies such
as the Multi-Ethnic Study of Atherosclerosis
(MESA).4–6 This may be related to differences in response to conventional risk factors
such as hyperglycaemia and hypertension,
different body habitus and lifestyle factors
such as diet, smoking, exercise, and genetic
and epigenetic factors.4 7 There is no comparable multi-ethnic data in Australia showing
the prevalence rates among different ethnic
groups. Indigenous Australians are known to
have far higher rates of diabetic retinopathy
and this has led to focused efforts to reduce
the burden of blindness from the disease
in this vulnerable group. Similar data are
required for other ethnic groups to identify
which groups are most at risk and to plan
interventions accordingly.
Previous estimates of CSME prevalence
were useful when focal laser therapy was the
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only available treatment for macular oedema but are now
outdated and of limited clinical utility in the era of antiVEGF agents. Further, highly sensitive new imaging technology such as optical coherence tomography (OCT) is
now available which can image the centre of the retina
at an almost histological level and both detect and quantify the amount of DME. Few studies have reported the
prevalence of OCT detected DME and those that have
were all clinic based surveys of limited use in estimating
the true population prevalence.8–11 These surveys suggest
a markedly higher prevalence than photographic detection, with rates of between 30% and 40% in patients with
type 2 diabetes.8 9 12 The more sensitive OCT detection of
DME may also help resolve the highly clinically relevant
question of which systemic conditions increase the risk
of developing DME, as photographic studies using the
less accurate CSME definition have reported inconsistent
associations with conditions other than the well-known
risk factors of hyperglycaemia and hypertension.13–16
There is thus a need for accurate data on the population prevalence of OCT-defined DME and associations
with systemic diseases. We are conducting a population-based cohort study to obtain this data and report on
the methodology here.

Materials and methods
Study design
The Liverpool Eye and Diabetes Study (LEADS) is a
non-interventional, population-based observational
cross-sectional study based in the Liverpool local government area of Sydney, New South Wales, Australia. The
study is being conducted according to the tenets of the
Declaration of Helsinki.
Study population
The catchment area is the South Western Sydney Local
Area Health District with an estimated 8000 subjects with
diabetes. Residents who live in this area are from diverse
ethnic backgrounds and between 2000 and 2011, the
prevalence of diabetes increased substantially by 158%.17
The prevalence of DME in this population is unknown.
The population living in the region of interest is comparable to, and representative of those living in the broader
Liverpool (Sydney) area in terms of gender ratio, mean
age and median income.17 Patients are recruited from the
Liverpool Hospital Diabetes and Endocrinology Service,
general practitioners (GPs), private endocrinologists
and private optometrists. A standardised referral form is
used to facilitate uniform collection of data from referrers such as demographics, medications, medical history.
Recruitment commenced in April 2015 and is ongoing.
Patient and public involvement
Patients’ experiences and observations as relayed to
the study team members formed the basis of the study
rationale. Patients will be informed of the study findings
2

through local newsletters. The public was not involved in
the planning of this study.
Eligibility criteria
1. Patients with diabetes mellitus: type 1, type 2 diabetes
or diabetes due to other causes (monogenic diabetes
syndrome, pancreatic disease or drug induced diabetes). Type 1 and type 2 were defined according to the
referring endocrinologist or GP; if these diagnoses
were not available, type 1 was defined as onset before
age 40 and current use of insulin.
2. Aged over 18 years.
3. Able to provide informed consent.
4. Residing in the South Western Sydney Local Health
District (SWSLHD).
Exclusion criteria
1. Age <18 years.
2. Pregnant women or women with gestational diabetes
mellitus.
3. Unable to provide informed consent.
4. Residing outside of SWSLHD.
Main aims and hypotheses
Aim 1. The primary aim of this study is to determine
the prevalence of OCT-defined DME in a multi-ethnic
population with diabetes in South Western Sydney, NSW,
Australia. Results will be presented for different ethnic
groups including persons of European, East Asian (Vietnamese, Chinese), South Asian (including Indian, Pakistani, Sri Lankan) and Arabic (including Lebanese,
Iranian) backgrounds.
Hypothesis. The prevalence of DME is higher in an
ethnically diverse population compared with Anglo-European populations.
Aim 2. A secondary aim of the study is to examine
systemic associations of DME.
Hypothesis. With more sensitive OCT detection of
DME, this study will be able to detect associations with
systemic risk factors such as glycaemic control, blood
pressure, dyslipidaemia, nephropathy and neuropathy.
Aim 3. Another secondary aim is to examine differences
in ethnic presentations of diabetic retinopathy lesions
(microaneurysms, haemorrhages, neovascularisation).
Hypothesis. The prevalence of diabetic retinopathy
lesions is higher in persons of South Asian, East Asian
and Middle-Eastern origin compared with persons of
Anglo-European origin.
Examination procedures
1. Visual acuity. Patients attended for a 90 min consultation and had their best corrected visual acuity measured, including pinhole vision using Early Treatment
Diabetic Retinopathy Study (ETDRS) charts. Both pupils were dilated with 1% tropicamide and 10% phenylephrine as recommended by National Health and
Medical Research Council (NHMRC) guidelines.18
2. Medical history. The research officer conducted a medical interview and filled in a standard questionnaire
Liew G, et al. BMJ Open 2019;9:e021884. doi:10.1136/bmjopen-2018-021884
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obtaining information on demographics such as age,
gender, self-reported ethnicity, ocular and medical
history, other complications of diabetes (both micro
and macrovascular disease), and cardiovascular risk
factors. All medication conditions were self-reported
and hypertension and hyperlipidaemia were inferred
from the medications list provided by the participants.
Medications were confirmed with the referral medication list. Obesity was defined as body mass index (BMI)
≥30 kg/m2. Neuropathy was defined from history provided by the treating endocrinologist or GP. Blood
pressure, height and weight were measured during the
consultation.
3. Retinal imaging. All patients recruited had digital retinal photography using a standardised protocol. After
pupil dilation, fundus photography was performed
with a digital non-mydriatic retinal camera (Canon
CR-DGi with a 20Diopter SLR backing, Canon, Japan).
Photographs included ETDRS standard fields 1 (centred on the optic disc) and 2 (centred on the fovea).
This photographic method has been shown to have
high sensitivity and specificity for detecting diabetic retinopathy19 and is used in the UK NHS National
Diabetic Eye Screening programme.20 Fundus autofluorescence and red free images were also taken. A
Heidelberg spectral domain OCT took macula centred
high density raster scans through the fovea. OCT images were obtained on the same day, after pupil dilation. The Spectralis HRA+OCT with viewing module
V.5.1.2.0 (Heidelberg Engineering, Heidelberg, Germany) was used to acquire Spectral Domain Optical
Coherence Tomography (SD-OCT) images. The SDOCT protocol included a dense horizontal linear scan
centred on the fovea and the HEYEX software interface (V.1.6.2.0; Heidelberg Engineering) was used for
registration and evaluation. DME was defined as cystic
spaces in at least two consecutive raster scans; CSME
was defined from fundus photographs according to
ETDRS criteria.21 The reproducibility of the Heidelberg SD-OCT measurements is reported to be higher
than most other OCT machines.22 OCT procedure followed the APOSTEL guidelines and further details are
available on request.23 Intraocular pressure was measured with a Tono-pen.
4. Medical review. Images were reviewed and slit lamp
examination performed by a consultant ophthalmologist. Any patients with abnormalities requiring urgent
treatment (eg, DME and reduced vision, CSME, proliferative diabetic retinopathy etc) were referred for
treatment according to NHMRC guidelines. Presence
and severity of cataract, corneal abnormalities, vitreous
posterior vitreous detachment and peripheral retinal
lesions were documented. B-scan ultrasound was performed if dense cataract precludes adequate retinal
examination.
5. Diabetic retinopathy grading. At completion of the
study, the modified Wisconsin protocol will be used for
diabetic retinopathy grading.24 Diabetic retinopathy
Liew G, et al. BMJ Open 2019;9:e021884. doi:10.1136/bmjopen-2018-021884

will be considered present if any characteristic lesion
as defined by the ETDRS severity scale is present: microaneurysms, haemorrhages, cotton wool spots, intraretinal microvascular abnormalities, hard exudates, venous beading and new vessels. For each eye, a retinopathy severity score will be assigned according to a scale
modified from the Airlie House classification system.
6. Blood specimen collection and laboratory investigations: 5–10 mL of venous blood were collected from
each subject for the purpose of (1) DNA extraction
and genotyping, (2) collection of plasma and serum
for assessment of novel blood biomarkers and metabolites and (3) for assessment of glycated haemoglobin
(HbA1c), serum creatinine (including estimated glomerular filtration rate), lipid studies (during fasting
state) and spot urine albumin-creatinine ratio.
Expected patient numbers and power calculations
The study is powered to detect a 4% difference in
DME prevalence between different ethnic groups. This
represents a clinically significant difference as previous
smaller studies suggest a range of between 3% and 14%
in white populations.2–4 Assuming a baseline DME prevalence of 10%, 25% of the sample being of European,
South Asian, East Asian and Middle Eastern ethnicity
respectively, power of 80% and false positive rate of 5%,
n=3000 participants in total will need to be recruited
to detect this difference. This sample size is larger than
that of the MESA that reported contemporary ethnic
differences prevalence of diabetic retinopathy and DME
(n=778).24 The sample represents 30% of the total population of patients with diabetes in the defined population
postcode.
Statistical analysis
DME will be described using qualitative (present, absent)
and quantitative (central subfield thickness (CST) in µm)
variables, and will be reported as % and mean (±SD)
respectively, in the whole population studied, and by
ethnic group. Differences between ethnic groups will be
assessed using statistical tests such as χ2 test for categorical
variables and t-test for continuous variables. Multivariable
logistic regression models will be constructed with age,
gender, HbA1c, duration of diabetes and other relevant
risk factors (including ethnicity, hypertension, hyperlipidaemia, obesity, smoking history and various anti-hyperglycaemic medications) as predictors of the outcome
variable (DME). STATA software, V.15 will be used in the
analyses.

Results
As of December 2016, 646 patients with diabetes had
been seen as part of LEADS. Of these, 562 had type 2
diabetes (88.2%). The baseline characteristics of the study
cohort are shown in table 1. Within the study cohort, the
mean age was 58.2 years with participants having a mean
duration of diabetes of 12.5 years and a prevalence of
3
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Table 1 Baseline characteristics of initial 646 patients recruited to Liverpool Eye and Diabetes Study (both type 1 and type 2
diabetes)
Total n=646

Male n=367

Female n=279

Age (mean±SD; in years)
BMI (mean±SD; kg/m2)

58.2 (±14.4)
30.9 (±7.4)

58.9 (±13.6)
30.1 (±6.7)

57.3 (±15.3)
31.9 (±8.1) p<0.01

 <25

22.4 (±2.0)

22.6 (±1.9)

22.2 (±2.2)

 25–30

27.4 (±1.5)

27.4 (±1.6)

27.3 (±1.4)

 >30

36.8 (±6.1)

36.4 (±5.2)

37.2 (±6.9)

Duration of diabetes (mean±SD; in years)

12.5 (±9.7)

12.3 (±9.4)

12.8 (±10.0)

Mean HbA1c n (%) (with ±SD)

8.4 (±2.2)

8.6 (±2.4)

8.1 (±2.0) p<0.01

 International Federation of Clinical Chemistry (mmol/mol) 68.3

70.5

65.0

  mmol/L

10.8

11.1

10.3

 <7%

6.4 (±0.5)

6.4 (±0.5)

6.4 (±0.5)

 7%–9%

7.8 (±0.6)

7.8 (±0.6)

7.8 (±0.6)

 >9%

11.1 (±1.9)

11.4 (±2.0)

10.8 (±1.7)

SBP (mm Hg)
DBP (mm Hg)

134.5 (±20.5)
76.3 (±11.8)

135.2 (±19.3)
77.3 (±11.9)

133.5 (±21.9)
74.9 (±11.6)

 Non-smoker

332 (51.4)

154 (42.1)

178 (63.7) p<0.001

 Ex-smoker

211 (32.6)

145 (39.3)

66 (23.7)

 Current smoker

103 (16.0)

68 (18.6)

35 (12.6)

 Hypertension n (%)

430 (66.5)

255 (69.5)

174 (62.2) p<0.05

 Hypercholesterolaemia n (%)
 Obesity n (%)

450 (69.7)
312 (48.3)

255 (69.5)
162 (44.2)

195 (69.9)
154 (55.1) p<0.05

Smoking status n (%)

Obesity is defined as BMI ≥30. Statistically significant differences are marked. Other comparisons were not statistically significant at p<0.05.
BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.

hypertension and hypercholesterolaemia, 66.5% and
69.7%, respectively. On average, the subjects were obese
and had a BMI above 30 kg/m2 and suboptimal glycaemic
control, with mean HbA1c of 8.4% (68 mmol/mol).
Differences in baseline characteristics between those
with type 1 and type 2 diabetes are summarised in
table 2. Those with type 2 diabetes were significantly
older, had shorter duration of diabetes, higher BMI and
higher systolic blood pressure compared with their type
1 diabetes counterparts. They similarly had significantly
higher rates of hypertension, hypercholesterolaemia and
obesity than those with type 1 diabetes. They did however
have better glycaemic control with lower HbA1c, and
fewer were current smokers compared with those with
type 1 diabetes.
Discussion
DME is one of the leading causes of treatable blindness
in working age adults with diabetes, but the prevalence
remains uncertain. This may be due to variations in
how DME is defined and measured. The mean age of
our cohort was 58.2 years and 56.8% of our cohort was
male, mean HbA1c was 8.4% and 50% of the cohort were
ex-smokers or current smokers. These results are similar
to those from other Australian cohorts of patients with
4

diabetes,25 suggesting our population is representative
and recruitment is not biased.
Until recently, studies on the prevalence of diabetic retinopathy have used photographic assessment (‘CSME’)
which may underestimate the prevalence by threefold or
more.8 9 12 A 2014 cross-sectional analysis of 1038 participants aged 40 or older with diabetes in the US National
Health and Nutrition Examination Survey (NHANES)
found weighted prevalence of CSME was 3.8% based
on NHANES digital grading protocol of fundus photography.6 This contrasts with a UK study of electronic
medical records from 76 127 diabetic patients managed
by the UK hospital eye service which found CSME
present in 15.8%–18.1% of eyes, involving the central
macula in 8.7%–10.0% of eyes.26 This finding is more
in line with those found in the Veteran Affairs Diabetes
Trial that observed CSME prevalence of 10.0% based on
7-field stereo fundus photographs in 1268 type 2 diabetic
patients.7 Furthermore, a 2012 meta-analysis of 35 population-based studies in the USA, Australia, Europe and Asia
from 1980 to 2008 found prevalence of CSME of 7.48%
among individuals with both type 1 and type 2 diabetes.27
In contrast, a 2013 Australian study of patients from
hospital clinics found CSME prevalence of 24.7% (413).8
Of those with type 1 diabetes, prevalence of CSME was
Liew G, et al. BMJ Open 2019;9:e021884. doi:10.1136/bmjopen-2018-021884
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Table 2 Comparison of baseline factors between patients with type 1 and type 2 diabetes
Type 1 diabetes
(n=75, 11.8%)

Type 2 diabetes
(n=562, 88.2%)

P value

Age (mean±SD; in years)
BMI (mean±SD; kg/m2)

39.5 (±16.4)
28.1 (±8.3)

60.7 (±12.1)
31.3 (±7.1)

p<0.001
p=0.001

<25

21.3 (±2.2)

22.6 (±1.9)

p=0.018

25–30

26.9 (±1.3)

27.5 (±1.6)

p=0.033

>30

36.2 (±10.5)

36.8 (±5.6)

p>0.05

Duration of diabetes (mean±SD; in years)

18.1 (±13.7)

11.7 (±8.7)

p<0.001

HbA1c (%±SD)

74.9

8.3 (±2.2)

p<0.023

International Federation of Clinical Chemistry (mmol/mol)

74.9

67.2

In mmol/L

11.7

10.6

<7%

6.5 (±0.6)

6.4 (±0.5)

p>0.05

7%–9%

7.9 (±0.5)

7.8 (±0.6)

p>0.05

>9%

11.4 (±2.0)

11.1 (±1.9)

p>0.05

SBP (mm Hg)

124.5 (±17.5)

135.9 (±20.4)

p<0.001

DBP (mm Hg)

76.3 (±11.2)

76.3 (±11.9)

p>0.05

 Non-smoker

58.7 (44)

50.9 (286)

p=0.007

 Ex-smoker

17.3 (13)

34.2 (192)

 Current smoker

24.0 (18)

14.9 (84)

 Hypertension % within diabetes type (n)

30.7 (23)

71.4 (400)

p<0.001

 Hypercholesterolaemia % (n)
 Obesity % (n)

33.3 (25)
31.1 (19)

74.6 (415)
51.5 (236)

p<0.001
p=0.011

Smoking status % (n)

Obesity is defined as BMI ≥30.
BMI, body mass index.

14.5% (59 participants) and 28.1% prevalence (354
participants) in those with type 2 diabetes, determined
by slit lamp biomicroscopy. The population sample was
predominantly comprised of Caucasian participants.
In recent years, clinical assessment of DME has shifted
from fundus biomicroscopy to OCT imaging. A 2011
Cochrane meta-analysis investigating the accuracy of OCT
assessment for detecting DME or CSME examined nine
studies with 768 participants and 1325 eyes. Data pooled
from eight of these studies determined that prevalence
of DME determined from OCT ranged from 19% to 65%
(median 50%) based on median central retinal thickness
cut-off of 250 µm (range 230 µm–300 µm).9 A 2016 study
compared the prevalence of DME based on monocular
fundus photography with OCT.28 They examined 246 eyes
of 158 participants comparing fundus photograph prevalence of CSME based on MESA and NHANES definitions
with OCT prevalence based on central subfield thickness
(CST) measurements. Using OCT, DME was observed in
21.1% of participants and CSME in 21.3% of participants.
These values were significantly lower than rates estimated by both MESA and NHANES definitions, though
NHANES prevalence rates were more closely approximated. This suggests photography can overestimate
Liew G, et al. BMJ Open 2019;9:e021884. doi:10.1136/bmjopen-2018-021884

prevalence of DME compared with definitions based on
CST on OCT.
A 2004 study examined the efficacy of contact lens
biomicroscopy compared with OCT in detecting diabetic
foveal oedema. In their sample of 172 eyes from 95 patients
with varying levels of retinopathy (including no retinopathy), central macular oedema as defined by foveal thickening (>200 µm) was detected by OCT in 72 eyes (42%).
However, this high prevalence may reflect a sample bias,
as study participants consisted of a ‘convenience’ cohort
of any patients seen at the Retinal Vascular Center with
diabetic retinopathy who met inclusion criteria and were
seen by the study investigators.
The question of whether the occurrence of DME differs
among ethnic groups has not been clearly determined.
There have been reported variations between ethnic
groups in prevalence studies. A US cross-sectional study
of patients participating in MESA has shown significantly higher prevalence of CSME in blacks (11.1%) and
Hispanics (10.7%) than in Chinese (8.9%) and whites
(2.7%).24 Data from the NHANES study had lower prevalences of 8.4% among non-Hispanic blacks, 5.1% among
Hispanics and 2.6% among whites, though the trend was
similar with prevalence of CSME being approximately
5
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three times higher among non-Hispanic blacks than
the non-Hispanic white population.6 However, Chinese
studies have shown much lower rates of CSME at 3.5%
and 2.6% in rural and urban areas respectively.3 Additionally, a UK study comparing retinopathy in 421 South
Asians with 614 white Europeans found significantly
different age-standardised and sex-standardised prevalences of maculopathy between the two ethnic groups
(14.4% and 8.8% respectively, 10% overall prevalence)
(based on photographs).29
The association between lipid levels and DME has been
equivocal. A 2011 Australian study of 500 participants
showed associations between serum lipids and CSME.
Those with higher total, Low Density Lipoprotein (LDL)and non-High Density Lipoprotein (HDL)-cholesterol were
more likely to have CSME.30 However, serum lipids were
not associated with diabetic retinopathy, mild or moderate
DME or macular thickness. This finding was also seen in a
2010 cross-sectional study of 1414 diabetic subjects in India
of which a third had CSME, which was associated with high
total cholesterol, HDL and LDL.15 Among a type 1 diabetes
prospective study cohort total cholesterol to HDL ratio was
significantly associated with CSME.13
In contrast, analysis of data taken from 730 participants
in the Wisconsin Epidemiologic Study of Diabetic Retinopathy found that neither the level of oxidised LDL
at the start of the 24-year follow-up period nor changes
over time were associated with incidence of proliferative
diabetic retinopathy, macular oedema (CSME) or worsening of retinopathy.31 A study in type 2 diabetic patients
with a smaller sample size similarly found no correlation
between serum lipids and CSME.14
Markers of nephropathy have similarly had inconsistent associations with CSME. A 2015 analysis of data
from the German/Austrian database of 64 784 patients
with type 2 diabetes found the presence of macroalbuminuria increased the risk of CSME by 177% and both
micro and macroalbuminuria were strong risk predictors of severe retinopathy.32 Similar associations were
seen between nephropathy and CSME in studies with
the markers of nephropathy being microalbuminuria
(OR of 14.23)15 and increased urinary-albumin excretion.16 However, an Australian study of 263 Caucasian
patients with type 2 diabetes in a clinic-based cross-sectional study found no association between DME (based
on retinal photographs graded with the modified
Airlie House classification and further confirmed with
OCT) and renal dysfunction as measured by Estimated
Glomerular Filtration Rate (eGFR), though lower eGFR
was associated with presence and severity of diabetic retinopathy.33 This lack of association was also seen in a study
where the measure of renal dysfunction was urinary-albumin excretion rates.14 The association between CSME
and nephropathy is equally uncertain in type 1 diabetic
patients, with one study of 656 type 1 diabetics finding
no association between CSME and urinary-albumin
excretion and another finding no correlation between
overt nephropathy and CSME.16
6

In the past 20 years, a number of new classes of diabetes
medications, including glucagon like peptide-1 agonists,
dipeptidyl peptidase four inhibitors as well as sodium
glucose co-transporter two inhibitors had become available. While the impact of these new agents on cardiovascular events has been scrutinised in large clinical
trials, their effects on the development and progression
of diabetic retinopathy/DME are often not evaluated.
Furthermore, in the management of type 1 diabetes,
the use of subcutaneous insulin pump and other new
tools such as continuous glucose monitoring system has
had a great impact on glycaemic control.34–36 LEADS
may be able to provide some insight as to the relationship between these new diabetes management strategies
and diabetic retinopathy/DME. Finally, the relationship
between obesity and diabetic retinopathy/DME is not
clear, and studies had shown conflicting results.37–39 With
the prevalence of obesity reaching an epidemic level in
south-western Sydney, the impact of obesity on DME can
also be assessed in LEADS.
Strengths of this LEADS study include the population-based sampling area with high diabetes prevalence and
a multi-ethnic mix. This provides an opportunity to determine ethnic differences in diabetic retinopathy and DME
and relate these to lifestyle factors. Objective assessment
of DME will also reduce measurement error and improve
precision of estimates. This will increase power to detect
associations with risk factors and clarify which systemic
conditions, in addition to glycaemic control and blood
pressure, are associated with DME. This may help clarify the
gaps in knowledge and uncertainties listed above.
In summary, the LEADS study will provide accurate and
contemporary population-based data on the prevalence of
DME in a multi-ethnic region. It will also test hypotheses
regarding differences in susceptibility to DME in different
ethnic groups, and associated risk factors. The data are
important for planning of service provision and in public
health efforts to reduce blindness from diabetic eye disease.
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