Results

The prevalence of diabetic maculopathy was

determined to be 15% in patients with type 1

and 23% in patients with type 2 diabetes. In

type 1 diabetic patients 28% (500/1769) had

background retinopathy. In those patients with

background retinopathy 42% (208/500) had

diabetic maculopathy. Among type 1 diabetic

patients 10% (175/1796) were suffering from

proliferative retinopathy and, of those, 35%

(61/175) had diabetic maculopathy. In type 2

diabetic patients 38% (598/1563) had background

retinopathy and 53% (315/598) diabetic

maculopathy. In the group of type 2 diabetic

patients (5%; 84/1563) with proliferative

retinopathy 56% (47/315) had diabetic maculopathy.

Type 1 diabetic patients with maculopathy

were characterised by higher mean

serum creatinine (99.4 (4.5) versus 88.0 (2.6)

μmol/l; p<0.01), higher mean triglyceride (1.9

(0.1) versus 1.5 (0.1) mmol/l; p<0.05), and

higher mean serum cholesterol levels (6.2 (0.1)

versus 5.8 (0.1) mmol/l; p<0.01) than those

patients without maculopathy (Table 1). In

type 2 diabetic patients no such differences

were found and, as in the in the type 1 diabetic

cohort, there were neither differences in mean

albumin excretion rates nor in HbA1c levels

between patients with and without diabetic

maculopathy (Table 1). Visual acuity decreased

with increasing severity of diabetic

retinopathy (p<0.01) in type 1 and type 2 diabetic

patients (Table 2). In either type of

diabetes with maculopathy, the distribution

between retinopathy levels was similar for both

eyes. Prevalence rates of maculopathy in

cohorts with type 1 and type 2 diabetes were

found to increase consistently with diabetes

duration up to 30 years (Table 3), but tended

to be higher in type 2 than in type 1 diabetes.

No relation was found between the prevalence

of maculopathy and levels of glycosylated

haemoglobin. Compared with patients without

diabetic maculopathy, increased prevalences in

either type of diabetes were associated with

hypertension, nephropathy, and neuropathy

(Table 3). Multiple regression analysis, performed

to evaluate whether maculopathy was

independently associated with characteristic

variables or other diabetic complications

(Table 4), revealed significant associations with

the presence of peripheral and/or autonomic

neuropathy (p<0.01) in both type 1 and type 2

diabetic patients. Another independent association

included diabetes duration (p<0.01).

Differences in associations of maculopathy and

patient characteristics were found between

type 1 and type 2 diabetic patients. In the type

1 diabetic cohort, maculopathy was positively

associated with the age at disease onset

(p<0.05), increased triglyceride levels

(p<0.05), and increased cholesterol levels

(p<0.05). Non-significant associations included

increased creatinine levels and hypertension.

In contrast, the type 2 diabetic cohort

exhibited independent associations of macu-

lopathy with elevated serum creatinine levels

(p<0.05) and hypertension (p <0.05), while

non-significant associations included age at

disease onset, serum triglyceride, and cholesterol

levels.

Discussion

The present cross sectional study shows that

maculopathy occurs frequently in type 1 and

type 2 diabetic patients. Prevalence was higher

in type 2 than in type 1 diabetic patients. The

majority of these patients suffered from background

retinopathy. In type 2 diabetes with

proliferative retinopathy, the proportion of

patients with maculopathy is found to be

higher than in type 1 diabetes with proliferative

retinopathy. Since the data of the present cross

sectional study were obtained from a selected

patient population, they cannot directly be

compared with data from population based

epidemiological studies. Nevertheless, it is

noteworthy that the prevalence of proliferative

retinopathy in our study was found to be 10%

in type 1 diabetic patients and 5% in type 2

diabetic patients. These data match with

findings of the Wisconsin Epidemiologic Study

of Diabetic Retinopathy, where the overall

incidence of retinopathy was reported to be

10% and 7% among the younger and older

onset group.2 The prevalence of background

retinopathy in our study is rather high, 28% in

type 1 and 38% in type 2 diabetic patients.

Furthermore, the prevalence of maculopathy
in our type 1 diabetic cohort is 15% and in the

type 2 diabetic cohort 23%, whereas the prevalence

of macular oedema of the Wisconsin

Epidemiologic Study of Diabetic Retinopathy

was reported to be 11% in the younger onset

group and 8% in the older onset group.21 The

prevalence rates we found are higher than

those from population based studies because of

patient selection.21 However, other cross sectional

and clinical studies16 18 25 have reported

similar frequencies for diabetic maculopathy to

our study. In most previous studies, higher

rates of macular oedema were found in the

presence of non-proliferative retinopathy in

older compared with younger onset
patients.10 17 26 The majority of our patients

with retinopathy had background retinopathy.

Among these patients the proportion of

diabetic maculopathy is 42% in the type 1 diabetic

and 53% in the type 2 diabetic cohort.

The proportion of maculopathy is similarly

high in those patients with proliferative retinopathy,

being 35% and 56% for type 1 and type

2 diabetic patients. In either type of diabetes

the presence of maculopathy is associated with

diabetes duration and in type 1 diabetic

subjects with older age at disease manifestation.

These findings are consistent with the

Wisconsin Epidemiologic Study of Retinopathy

data, demonstrating an increased

prevalence of diabetic maculopathy of 28% in

patients whose age at the time of diagnosis was

30 years or older and whose diabetes duration

was 20 years or longer. In these cases the presence

of macular oedema was associated with

longer duration of diabetes, higher systolic

blood pressure, higher levels of glycosylated

haemoglobin and with the presence of

proteinuria.10

Our data collected from large cohorts of

hospital patients confirm the impact of diabetic

maculopathy on visual acuity. Regardless of the

type of diabetes, the visual acuity of patients

with maculopathy is significantly impaired

compared with patients without maculopathy,

although at identical stages of diabetic

retinopathy.9 27

After 14 years of observation the Wisconsin

Epidemiologic Study of Diabetic Retinopathy

showed an incidence of macular oedema of

26% in a cohort of insulin taking diabetic

patients diagnosed before the age of 30 years.

Furthermore, increased risk of proliferative

retinopathy or incidence of macular oedema

was found to be associated with more baseline

retinopathy, higher baseline HbA1, and increases

in HbA1 levels during the follow up

period. When hypertension was present at

baseline it was associated with a 91% increase

in the risk of proliferative retinopathy, while the

presence of gross proteinuria at baseline was

associated with a 95% increase in the risk of

developing macular oedema.19 These data

together with our present observation demonstrate

that factors such as high HbA1 levels,

high blood pressure, and proteinuria might

contribute to macular oedema formation.

Owing to the cross sectional nature of our

data, relations that have been established from

prospective studies—for example, between the

incidence of macular oedema and glycaemic

control,19 could not be identified in the our

study. However, we found diabetic maculopathy

in either type of diabetes to be independently

associated with disease duration and thus

with exposure to hyperglycaemia. Our study

also shows significant associations of maculopathy

with increased lipid levels in type 1

diabetic patients and with diabetic nephropathy

and hypertension in type 2 diabetic

patients. Even though we have not studied

haemodynamic changes of the retina circulation

in our patients, the present findings are

consistent with data in the literature, providing

evidence that increased arterial perfusion along

with tissue hypoxia could produce macular

oedema by exacerbating breakdown of the

blood-retinal barrier.17 28 29 In line with the

association between diabetic maculopathy and

nephropathy in type 2 diabetes is the higher

frequency of macular oedema found by others

in nephropathic diabetic patients with

proteinuria.15 It is of particular interest that our

study shows significant associations between

maculopathy and neuropathy, taking into

account peripheral as well as cardiovascular

autonomic neuropathy. As with other diabetic

complications, neuropathy in type 1

diabetes30 31 and maculopathy9 10 shows associations

with disease duration. On the other hand

in a previous cross sectional study we found

cardiovascular autonomic neuropathy to be

closely related to diabetic retinopathy.32 This

suggests that there may be a causal pathogenetic

relation between these two microvascular

complications. Although prospective epidemiological

studies are needed to clarify

whether or not neuropathy is predictive of diabetic

retinopathy,33 there are clinical and

experimental data, suggesting direct effects of

autonomic nervous system on retinal blood

flow12 34 35 and the occurrence of blood flow

changes in diabetic retinopathy.3 36 These

observations support the hypothesis of haemodynamic

alterations as important factors in the

pathogenesis of diabetic microangiopathy37 and

diabetic maculopathy. Diabetic neuropathy

could be implicated in the development of

these complications, but it needs prospective

clinical trials to confirm such a hypothesis.

However, the underlying causes of diabetic

maculopathy remain to a certain extent speculative

and, definitively, nothing can be said

without perfusion pressure measurements of

retinal circulation. In summary, our present

data are consistent with observations from a

number of other studies19 25 38 39 underlining the

need for better glycaemic and blood pressure

control in order to reduce the incidence of

macular oedema and/or the progression of diabetic

retinopathy. In addition, our data support

the necessity of treating all type 1 and type 2

diabetic patients aggressively to achieve near

normal glycaemic, lipid, and blood pressure

values.

