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SUMMARY

The incidence of retinal vein occlusion (RVO) is known to
berelated to several cardiovascular risk factors including
diabetes mellitus, hypertension and hyperlipidaemia. We
have assessed the prevalence of these risk factors in Cau-
casian (N = 536, mean age = 65.21 years), West Indians
(N = 24, mean age = 57.3 years) and Asian (N = 28,
mean age = 51.4 years) patients presenting with RVO.

We found no significant differences between the three
groups in the distribution of hyperlipidaemia, but
diabetes mellitus was more common amongst both the
Asians and W. Indians (10% v 29% and 38 %, p<0.01 and
p<0.001). Hypertension was also more common in both
the Asians and the West Indians (59% v 64% and 83 %m
p<0.001 and p<0.0001).

The Asians and West Indians presenting with RVO
were significantly younger and had significantly higher
body mass index than their Causcasian counterparts
(Ethnic origin, BMI, mean age: Asian, 28.1 + 4.3, 51.5 +
12.3 years; West indian: 30.2 + 7.7, 57.3 + 10 years;
White: 24.8 + 4.2,65.2 + 11.4 years).

In this study RVO occurred at a younger age in Asians
and West Indians, and was associated with a greater
prevalence of diabetes mellitus and hypertension. The
prevalence of hyperlipidaemia was no different in the
three groups.

Occlusion of the retinal veins is an important cause of
visual loss, particularly in middle age.' The major medical
conditions underlying retinal vein occlusion (RVO)
include hypertension, hyperlipidaemia and diabetes melli-
tus.>? Rarer causes include myeloma, vasculitis and oes-
trogen-containing contraceptive preparations.*

Previous research into RVO has predominantly
focussed on middle aged and young patients of white
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European origin. Conditions underlying RVO are predom-
inantly hyperlipidaemia in young patients (<50 years of
age) and hypertension in middle aged and elderly subjects
(>50 years).” During these studies, the rarity of Asian and
West Indian subjects in a group of 214 patients presenting
with RVO over a four year period in two major ophthalmo-
logical centres was noted. In particular, no West Indian
subject was identified with the central form of retinal
venous occlusion.’ So few patients of Asian or West
Indian origin were identified that scientific comparison to
white Europeans was not possible. However, in view of
the differing patterns of cardiovascular disease in these
ethnic minority groups, further investigation was sug-
gested to attempt to elucidate this finding further.

We have therefore identified Asian and West Indian
patients compared to white European patients presenting
with RVO over a seven-year period (i.e. a large study
population) to allow comparative study of prevalence and
underlying medical factors.

PATIENTS AND METHODS

All patients presenting to the medical ophthalmology
clinic between 1982-1989 with retinal vein occlusion
were sequentially recorded and examined. Diagnosis was
confirmed by ophthalmoscopy, retinal photography and/or
fluorescein angiography by senior ophthalmological staff
(E.E.K.). Patients had a detailed medical history and
physical examination performed (PM.D. and C.G.C.)
with particular emphasis on cardiovascular status, and
drug, smoking, and alcohol history. Clinical parameters
including body mass index, blood pressure, presence of
absent pulses (or bruits) were recorded. Blood pressure
was taken with either an Accouson Mercury Sphygmoma-
nometer or Random Zero Sphygmomanometer after five
minutes rest and was repeated on two further occasions if
there was an initial hypertensive recording. Appropriate
cuff correction was made for obese patients.®

Routine clinical chemistry was performed including
renal and liver function, fibrinogen, gamma glutaryl trans-
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TableI. Clinical details of patients presenting with RVO according to
ethnic group

White West
Europeans Asians Indians
Number of patients 536 28 24
Sex 286 11 11
250 17 23
Mean Age 65.2 514t 57.3%
(years) (£114) (£123) (£10.1)
Type of RVO:
BRVO 270 16 19*
CRVO 221 10 4
Recurrent 45 2 1
Mean Body Mass Index 248 287 30.2
(Weight (kg)~/Ht*(m)) (£4.2) (£43) (£7.6)t

*p<0.05 Tp<0.001 by chi-squared or unpaired t-test. Figures are
mean * standard deviation.

ferase, full blood count and ESR. Following an overnight
fast, a blood sample was taken for blood glucose, serum
cholesterol and triglyceride estimation.

For purposes of this study, classification of patients
groups according to ethnic origin was into those of Euro-
pean extract (Whites), West Indian (Blacks) and of the
Asian subcontinent (Asians). Definitions included the
World Health Organisation for hypertension (systolic
>160 mmHg, diastolic >95 mmHg) on three occasions
or if the patient was already established on anti-hyperten-
sive drug therapy.” Hyperlipidaemia was defined accord-
ing to the criteria of the British Hyperlipidaemia
Association as fasting serum cholesterol >6.5 mmol/l
and/or serum triglyceride levels >2.1 mmol/1.2

Data from this large study population was computerised
using an IBM compatible data base and analysed by the
Oxstat Statistical Package. Unpaired p-test and chi-
squared test were the statistical tests used to assess the sig-
nificance of results.

RESULTS
During the seven-year-period, a total of 588 patients with

Table II. Prevalence (%) of underlying medical conditions in patients
with RVO according to ethnic group

White West
Europeans Asians Indians
Prevalence of (n=536) (n=28) (n=24)
Hypertension:
New Cases 274 7 12.5
Established 29.8 57.1 70.8
Total 572 64.1* 837
Hyperlipidaemia
Hypercholesterolaemia 263 11 13
Hypertriglyceridaemia 7.8 14 8
Combined 14.2 25 13
Total 483 50 33
Diabetes mellitus 82 29+ 387
Chronic renal failure 4.6 4 8
Smokers (current) 352 29 46
No identified underlying
condition 21.1 10.7 83
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RVO were seen and documented. Of these, twenty-eight
patients were of Asian and twenty-four of West Indian ori-
gin. The clinical details of the five hundred and thirty-six
white European patients in comparison are shown in Table
L

In this large study group, RVO appeared rare in Asian or
West Indian subjects. In these two ethnic groups, patients
had a male preponderance, were significantly younger,
and with increased body weight and obesity compared to
white Europeans with RVO. The branch form of RVO was
significantly more common in West Indians, with the cen-
tral form being rare. The prevalence of bilateral RVO was
similar at first presentation to the clinic at 8.4% (white
European), 7.1% (Asian), but less common at 4.2% in
West Indian subjects.

Comparing the prevalence of underlying medical con-
ditions in the three groups, several significant differences
are shown in Table II. Hypertension and diabetes mellitus
were more common in both Asian and West Indian sub-
jects. In particular, West Indians with RVO had strikingly
increased prevalence rates with 83% hypertensive and
38% diabetic. Established hypertension was more fre-
quently identified than in white European subjects. Only
8% of West Indian subjects presenting with RVO did not
have an identifiable underlying medical condition on
investigation. Mean levels of blood pressure, ESR, fibri-
nogen, gamma-GT and MCV were not significantly dif-
ferent. The percentage of the three ethnic groups with
RVO who were current smokers was similar (White
35.3%, Asian 28.6%, West Indian 37.5%), as was regular
alcohol intake assessed on history, (% with > 1 unit/day) at
37.5% in West Indians and 25.3% Whites, but lower in
Asian subjects (7.1%).

With regard to fasting serum lipid levels the Asian
group had the highest mean serum triglyceride but lowest
cholesterol values. Although there was no significant
difference between the total prevalence of hyperlipid-
aemia between the ethnic groups, there was a trend to an
increased prevalence of hypertriglyceridaemia in Asian
subjects with RVO, and less hypercholesterolaemia in
both Asian and West Indians compared to white
Europeans.

Table III.  Mean levels of blood pressure and biochemical parameters
in the three ethnic groups of patients with RVO

White West
Europeans Asians Indians
Mean values (n=536) (n=28) (n=24)

Blood pressure

Systolic 165.8+28.6 153.4+26.1 165.4+314
Diastolic 91.0+12 93.3+13.3 92.8+12.3
Biochemical levels
Fasting serum cholesterol 64+1.4 6.1+1.2 6.3+1.2
Fasting serum triglyceride 1.6+0.8 24+23 1.5+0.8
ESR 149+144 157+164 15.5+12.9
Fibrinogen 41+14 39710 43+1.2
Gamma-glutaryl transferase 36.4+34  44.9+51.7 43.8+34.1
Mean corpuscular volume  87.9+8.7 88.2+6.8 94.2+2.1

Figures are all percentages. Statistical comparisons by chi-squared test.
*p<0.01 fp<0.001.

Figures: Mean=+SD.
ESR = erythrocyte sedimentation rate (mm fall in first hour).
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DISCUSSION

The important findings of the study are that retinal vein
occlusion occurred at a younger age in Asian and West
Indian subjects and was associated with a greater preva-
lence of diabetes mellitus and hypettension than in the
white European.

In support of earlier preliminary data, retinal vein
occlusion appears rare in the ethnic minority population
that we have studied in Birmingham.’ The exact reasons
for these differences are not clear. The rarity of RVO in the
ethnic minority groups is an unexpected finding in view of
the relatively large number of immigrants (14%) found in
population surveys of the West Midlands, in whom at least
14% are between 50 years and retirement age, an age when
most cases of retinal vein occlusion present.”'® Although it
would not be expected to see a similar number of patients
of the ethnic minorities represented compared to the white
Europeans, the differences still appear disproportionate.

With regard to underlying medical conditions in the
three ethnic groups, several aspects warrant discussion.
Hypertension is common in West Indian subjects, often
severe and difficult to control." These data may explain
the relative excess of the branch form of RVO seen in West
Indian subjects, as this type of RVO is well known to relate
to hypertension. Further support to this is the finding of
chronic renal impairment being twice as frequent in the
West Indian group relating to hypertension, suggesting the
more severe nature of the disease. Diabetes mellitus is sig-
nificantly more common in Asians than white Europeans,
and was identified in one-third of West Indian patients
with RVO. The former observation is less surprising in
view of the increased prevalence of diabetes mellitus in
the Asian population resident in the UK at 3 to 4 times
greater than in white Europeans.'>'? The marked increase
in West Indian subjects is statistically and clinically sig-
nificant as there does not appear to be a major difference in
population rates."

Recent reports have demonstrated that hyperlipidae-
mia, in particular hypertriglyceridaemia, is half as preva-
lent in West Indian populations compared to white
Europeans.'*'® A similar trend is shown in the West Indian
patients with RVO. This might explain the relatively small
numbers of patients presenting with the central form of
RVO, as this form is well documented to relate to hyper-
lipidaemia with a lesser link to hypertension.? Hyperlipid-
aemia was present in half the cases of Asian RVO, which
in combination with diabetes would give rise to a preva-
lence rate of the central form of RVO comparable to white
Europeans.

Previous studies have hinted at an aetiological relation-
ship between smoking, alcohol intake and RVO.>*"” Our
data have demonstrated that RVO occurs in a population
who denied significant alcohol intake and had a low preva-
lence of smoking (Asian group) but equally occurs in a
group with significant daily alcohol and cigarette con-

sumption (West Indian group). This therefore suggests a
less important role for these two factors in RVO.

We conclude that RVO occurs at a younger age in West
Indian and Asian subjects, and with a greater prevalence
of diabetes mellitus and hypertension. Despite a large
study population of patients with RVO, this condition
appears uncommon in the ethnic minority groups resident
in the United Kindgom, and in particular, the central form
of RVO in West Indian subjects.
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