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Abstract

Aims To review the role of cardiovascular

disease and therapy in the onset and

recurrence of preretinal/vitreous haemorrhage

in diabetic patients.
Methods Retrospective case note analysis of

diabetic patients with vitreous haemorrhage

from the Diabetic Eye Clinic at Birmingham

Heartlands Hospital.
Results In total, 54 patients (mean age 57.1, 37

males, 20 type I vs 34 type II diabetic patients)

were included. The mean (SD) duration of

diagnosed diabetes at first vitreous haemorrhage

was significantly longer, 21.9 (7.6) years for type

I and 14.8 (9.3) years for type II diabetic patients

(Po0.01, unpaired t-test, two-tailed).
Aspirin administration was not associated

with a significantly later onset of vitreous

haemorrhage. Four episodes were associated

with ACE-inhibitor cough. There was a trend

towards HMGCoA reductase inhibitor (statin)

use being associated with a delayed onset of

vitreous haemorrhage: 21.4 years until vitreous

haemorrhage (treatment group) vs 16.2

years (nontreatment group) (P¼ 0.09,

two-tailed, unpaired t-test, not statistically

significant).
During follow-up 56 recurrences occurred,

making a total of 110 episodes of vitreous

haemorrhage in 79 eyes of 54 patients. The

mean (range) follow-up post haemorrhage was

1067 (77–3842) days, with an average of 1.02

recurrences. Age, gender, diabetes type (I or II)

or control, presence of hypertension or

hypercholesterolaemia, and macrovascular

complications were not associated with a

significant effect on the 1-year recurrence rate.

Aspirin (and other antiplatelet or

anticoagulant agents) and ACE- inhibitors

appeared to neither increase nor decrease the

1-year recurrence rate. However, statin use was

significantly associated with a reduction in

recurrence (Fisher exact Po0.05; two-tailed)

with an odds ratio (95% CI) of 0.25 (0.1–0.95).

Conclusion In this retrospective analysis, the

onset of preretinal/vitreous haemorrhage was

not found to be accelerated by gender,

hypertension, hypercholesterolaemia,

evidence of macrovascular disease, or HbA1c.

Neither aspirin nor ACE-inhibitor

administration accelerated the onset or

recurrence of first vitreous haemorrhage.

Statins may have a protective role, both

delaying and reducing the recurrence of

haemorrhage.
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Introduction

Diabetes mellitus is a major cause of visual

morbidity worldwide. Although the incidence

and burden of the disease is increasing, the

recognition of modifiable risk factors is giving

opportunities for improving visual outcome in

these patients. The major modifiable risk factors

comprise glycaemic control (demonstrated by

DCCT for type I patients and by UKPDS for

type II disease)1–4 and hypertension.5 Several

subsidiary factors have been identified more
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recently: hyperlipidaemia appears to have a role in the

progression of maculopathy for type II patients;6,7

similarly, nephropathy (probably through its effects on

lipid profiles and blood pressure) is implicated in the

progression of maculopathy.6

It might thus seem that control of well-established risk

factors for macrovascular disease (glycaemia,

hypertension, hyperlipidaemia, smoking) would result in

benefits in retinopathy also. Certainly, hypertension has

been effectively combated with a range of well-tolerated

agents that are associated with reduction in the

development and progression of retinopathy (in type II

disease);4,5 there remain concerns however that the use of

ACE inhibitors with their frequent attendant cough may

precipitate vitreous haemorrhage. Also, while HMGCoA

reductase inhibitors (‘statins’) have impressive benefits in

reducing cholesterol with associated reduction in

myocardial infarct, stroke, and cardiovascular mortality,

their effect on retinopathy is not known. Another agent

that is acclaimed for its role against macrovascular

disease but has no proven benefit in retinopathy is

aspirin.8–10 Indeed, considerable debate has raged over

whether it may increase the risk and severity of vitreous

haemorrhage.11–13 The importance of this issue has been

highlighted by the advice from Diabetes UK and the

American Diabetic Association that all patients with

diabetic retinopathy who are over 30 years of age should

be taking aspirin. Lastly, while smoking is prohibited on

account of its profound effects on macrovascular disease,

it is actually associated with reduced development and

progression of retinopathy in type II diabetic patients.5

The purpose of this retrospective study was to assess a

series of patients in terms of cardiovascular risk and their

risk modification (antihypertensives, cholesterol-

lowering therapies, aspirin) with specific emphasis on

aspirin therapy. Outcomes considered were time to first

preretinal/vitreous haemorrhage and recurrence of

preretinal/vitreous haemorrhage; this end point was

chosen both on account of the specific concerns regarding

aspirin (and other antiplatelet/anticoagulant agents) and

as a clearly defined marker of advanced diabetic eye

disease.

Materials and methods

Study design

Retrospective analysis of case notes of all patients with

recent and active preretinal/vitreous haemorrhage

attending the Diabetic Retinopathy Clinic at Birmingham

Heartlands and Solihull Hospital. This has an urban

catchment area. Patients attending the clinic between

January 2001 and December 2001 were included in

this study.

Proforma

The following data were collected: demographic (age,

sex, race, eye); diabetic history (type I or II, duration,

treatment); cardiovascular risk (history and duration of

hypertension, history and duration of

hypercholesterolaemia); hypertension and

hypercholesterolaemia were defined by our

diabetologists as requiring drug treatment according to

primary or secondary prevention targets as

recommended by the Joint British Guidelines.14.In those

patients who had had a macrovascular disease event

(24% in this series), statin therapy was indicated if serum

cholesterol was 44.8 mmol/l. The remaining patients

had cardiovascular risk management according to

primary prevention targets consisting of

antihypertensive treatment if blood pressure was 4140/

85 and statin and aspirin therapy if their 10 year coronary

heart disease (CHD) risk was 415% calculated by the

Framingham equation:15 cardiovascular comorbidity

(history of myocardial infarct, stroke, or peripheral

vascular disease); cardiovascular therapy (use of

antihypertensives, lipid-lowering agents, antiplatelet

agents, or anticoagulants); ophthalmic history (timing of

vitreous/preretinal haemorrhage, associated events

including trauma or surgery, most recent assessment of

retinopathy, presence and extent of previous laser

treatment, previous operations).

Results

The details of 54 patients with the first onset of vitreous

haemorrhage were identified (Table 1). Of these, 20

patients had type I and 34 patients had type II disease.

The mean age was 57.1 years (higher for type II disease

than type I disease as expected). There was a

preponderance of men, with 37 male and 17 female

subjects. The mean (SD) duration of diagnosed diabetes

at first vitreous haemorrhage was 21.9 (7.6) years for type

I and 14.8 (9.3) years for type II diabetic patients. This

represents a significant difference (Po0.01, unpaired

t-test, two-tailed).

In 91% of first episodes of preretinal/vitreous

haemorrhage, proliferative retinopathy was present; in

7% of cases acute posterior vitreous detachment was

thought to be causative or contributory (Table 2).

Hypertension was present in 68%,

hypercholesterolaemia in 33%, and both factors in 25% of

patients; 24% had already suffered a cardiovascular

event such as myocardial infarction or stroke.

Statins were being prescribed to 14 patients (26%), with

a mean (SD) duration of treatment of 6.9 (4.0) years.

There was a trend towards statin use being associated

with a delayed onset of vitreous haemorrhage: 21.4 years
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until vitreous haemorrhage (treatment group) vs 16.2

years (nontreatment group) (P¼ 0.09, two-tailed,

unpaired t-test). However, this was not statistically

significant (see Table 3).

Aspirin was being taken by 23 (43%) patients, with a

mean (SD) duration of 3.8 (2.5) years. One patient was

also taking warfarin. Interestingly, no patients were

taking other antiplatelet agents such as clopidogrel or

persantin. Aspirin usage was not found to be associated

with a significantly later onset of vitreous haemorrhage.

ACE inhibitors were being administered to 31 (57%)

patients. Although four episodes were associated with

ACE-inhibitor cough, overall there was no significant

association between ACE inhibitors and earlier vitreous

haemorrhage.

In terms of 1-year recurrence, aspirin (and other

antiplatelet or anticoagulant agents) and ACE inhibitors

appeared to neither increase nor decrease that 1-year

recurrence rate. However, statin use was significantly

associated with a reduction in recurrence (Fisher exact

Po0.05; two-tailed) with an odds ratio (95% CI) of 0.25

(0.1–0.95).

Discussion

Vitreous haemorrhage is a significant complication of

diabetic eye disease, which usually results in a

deterioration in visual acuity, and with unpredictable

recovery. This retrospective study gives a useful profile

of this group of vulnerable patients. In addition to the

presence of diabetes (usually in excess of a 15 year

duration since diagnosis), other cardiovascular risk

factors are usually present. Indeed, 69% were

hypertensive, 33% hypercholesterolaemic, and 26% had

both risk factors. It is perhaps not surprising then that

24% of these patients have had a myocardial infarct or

stroke by the time of first preretinal/vitreous

haemorrhage.

Hypertensive control reduces development and

progression or retinopathy.3,4 Concern has been

Table 1 Demographic and cardiovascular history of first episodes of preretinal/vitreous haemorrhage

All Type I Type II Significant
difference

Demographics
Number 54 20 34
Mean age 57.1 years 44.2 years 65.1 years
Male : female 2.2 1.2 3.3

Cardiovascular history
Hypertensive 69% 70% 67% NS
Mean (SD) duration of hypertension 6.1 (5.1) years 4.3 (2.8) years 7.3 (6.0) years NS
Hypercholesterolaemia 33% 25% 38% NS
Mean (SD) duration of hypercholesterolaemia 5.0 (3.0) years 5.3 (4.0) years 4.9 (2.9) years NS
Hypertensive and hypercholesterolaemic (included above) 26% 20% 29% NS

Level of HbA1c
Mean (SD) HbA1c at first episode 7.9 (2.0) 8.4 (1.7) 7.6 (2.2) NS

NS¼no significant difference. Linear regression analysis also shows no correlation between HbA1c and onset of haemorrhage.

Table 2 Cause of first episode of vitreous haemorrhage
according to stage of retinopathy

Proliferative
diabetic retinopathy
(n¼ 49)

Non proliferative
diabetic retinopathy
(n¼ 5)

Neovascularisation 49 0
Posterior vitreous
detachment

3 1

Cough/sneeze 4 0
Uncertain cause 0 4

NB, Some cases were multifactorial.

Table 3 Effect of aspirin and statins

Time to first
haemorrhage

All patients

On aspirin 17.9 (10.3) years
Not on aspirin 17.1 (8.7) years
Significant difference NS

On statin 21.4 (8.5) years
Not on statin 16.2 (9.3) years
Significant difference NS, P¼ 0.09

1-year recurrence rate All patients
On aspirin 23%
Not on aspirin 15%
Significant difference NS
On statin 10%
Not on statin 31%
Significant difference Po0.05
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expressed that the ACE inhibitor cough might

result in vitreous haemorrhage in vulnerable eyes.

This study found that four episodes of first vitreous

haemorrhage were associated with such a cough.

However, the timing of the first vitreous haemorrhage

was not significantly earlier in the ACE inhibitor

treatment group when compared to the rest of the

cohort. Larger studies may demonstrate whether

there is a group of patients (for example, with active

proliferative diabetic retinopathy) in whom ACE

inhibitors should be replaced by another agent such as

angiotensin II receptor antagonists. A further issue is the

rate of undiagnosed or undertreated hypertension in

this group. One recent study suggested that in up to

72% of diabetic patients, their blood pressure is

poorly controlled and that 23% had undiagnosed

hypertension.16

The decreasing threshold for treatment of

hypercholesterolaemia means that many diabetic

patients should now be taking statins. However, our data

suggest that there was underprescribing of statins in our

patient cohort as, according to the Joint British

Guidelines,14 in excess of 80% of our patients would have

been eligible based on CHD risk 415% or previous

macrovascular disease event. An unexpected result of

this study was that these agents appeared to have a

protective role in delaying the onset of first vitreous

haemorrhage. The mechanism of this is uncertain. Statins

have been shown to stabilise atherosclerotic plaques

within vessels, and might indirectly contribute to the

strength of the vessel wall. This would then solely

influence the risk of haemorrhage in at-risk eyes. Perhaps

more likely (and of more interest) is the possibility that

delayed vitreous haemorrhage is reflecting a deceleration

in the progression of retinopathy. Lastly, treatment with

statins may actually be a surrogate marker for some more

important factor, such as better general medical care.

Thus, any potential benefit of statins in this context

should be confirmed prospectively in a randomised

controlled trial.

Given the high cardiovascular risk and of

demonstrable macrovascular disease, it is perhaps

surprising that only 43% of patients were taking aspirin.

The Early Treatment of Diabetic Retinopathy Study

(ETDRS) Report No. 20 found that the use of aspirin at a

dose of 650 mg/day did not increase the occurrence of

vitreous/preretinal haemorrhage. Other authors have

suggested that the use of aspirin, antiplatelet, and

anticoagulant therapy in the presence of proliferative

diabetic retinopathy is contraindicated due to the

increased risk of vitreous and preretinal haemorrhage.

Our limited data are in line with the ETDRS in

suggesting that the widespread use of aspirin in diabetic

patients with retinopathy is safe.

For patients with diabetic retinopathy and vitreous

haemorrhage, there is a significant risk of recurrence with

a 1-year repeat haemorrhage rate of 24%. However, such

recurrences were only seen in patients with proliferative

diabetic retinopathy; haemorrhage in the context of BDR

or PPDR was a rare event, generally associated with PVD

or trauma and therefore intrinsically less likely to recur.

Interestingly, statin use appeared to be beneficial in

reducing haemorrhage recurrence (Fisher exact Po0.05;

two-tailed) with an odds ratio (95% CI) of 0.25 (0.1–0.95).

In contrast, aspirin (and other antiplatelet agents) and

ACE inhibitors were not associated with a change in

haemorrhage recurrence rate.

Our study suggests that the prescription of aspirin,

ACE inhibitors and statins to diabetic patients does not

increase the risk of preretinal and vitreous haemorrhage,

and that statins may indeed have a beneficial effect. The

study was not sufficiently powered to demonstrate a

possible association between statins and time to first

haemorrhage, as the aim of the study was to assess

aspirin and vitreous haemorrhage. The major limitations

of this study are its retrospective nature and the lack of

control group. However, further investigation is

underway with two large prospective randomised

controlled trials, ASPEN and the CARDS study, due to

report later in 2004.7,17,18 The CARDS study will support

more widespread statin prescription in type II diabetic

patients, and if the conclusions from this study are

correct we may in turn see a delay or reduction in the

episodes of preretinal or vitreous haemorrhage in

diabetic patients.
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