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ABSTRACT

Objectives: To determine the prevalence of retinopathy
in hypertensive patients referred to a teaching hospital in
Yazd, Iran.

Methods: This cross-sectional study included 213
hypertensive patients referring to a teaching hospital in
Yazd, Iran between November 2004 and June 2005. Data
were collected using a questionnaire after an interview and
ocular examination. Demographic variables, hypertensive
retinopathy, familial history of hypertension, duration
of diagnosis, and other hypertension side effects such
as cardiac, renal, cerebro-vascular complications were
analyzed. The Scheie’s staging system was used for
retinopathy grading.

Results: A total of 213 patients (95 men, 118 women) with
high blood pressure aged between 25 and 85 years (mean
age of 64.47 + 10.66 years) were enrolled in this study,

wherein 39.9% of patients suffered from retinopathy. This
rate was higher in women (45.6%) than in men (33%).
The positive familial history of hypertension was reported
in 47.8% of patients. The prevalence rate of retinopathy
in patients suffering from mild hypertension was 25.3%,
moderate hypertension was 34.5% and severe hypertension
84.6%. Of the patients with retinopathy, 42.36% had grade I,
20% had grade II and 2.35% had grade III retinopathy. The
most common ophthalmoscopic findings were arteriolar
narrowing (35.13%), arterio-venous nicking (17.12%) and
cotton wool patches (9%).

Conclusion: Positive family history of hypertension and
target organs involvement are important risk factors for
retinopathy. Early diagnosis and treatment of hypertension
to prevent complications is essential.
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Even with the many advances in the treatment
of high blood pressure (HBP), the cause
remains idiopathic in 90-95% of the cases. Familial
involvement in primary hypertension is common and
represents genetic causes.'? In addition, hypertension
is a nutritional health disease and many risk factors
are involved such as chronic excessive calories and
salt intake, obesity, alcohol consumption, sedentary
lifestyle and psycho-social stress.>?

High blood pressure, especially systolic type
is related with many clinical complications such as
stroke, cardiac failure, myocardial infarction, renal

failure, peripheral vascular diseases, retinopathy and
premature death.*® Some ophthalmoscopic findings
are helpful in evaluating the duration, severity,
predictions or hypertension vasculopathy effects.’
Even though routine ophthalmoscopy is advocated
in hypertensive patients, its use as a predictor of
retinopathy is unknown.!” Retinal microvascular
changes are signs of hypertensive retinopathy and
can be useful to classify risk factors and treatment
decisions for hypertension."

In 1939, Keith, Wagner and Barker presented a
classification system for hypertensive retinopathy.'
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Table 1 - Frequency of retinopathy in patients according to their age.

Group No. of patients (%)
25-59 60-64 65-69 270
years years years years

With retinopathy 22 (45.8) 15 (32.6) 17 (38.6) 31 (40.3)

Without retinopathy 26 (54.2) 31 (67.4) 27 (61.4) 46 (59.7)

Total 48(100)  46(100) 44(100)  77(100)

Table 2 - Frequency of retinopathy according to family history of
hypertension.

Group Number (%)
Positive family Negative family
history history
With retinopathy 54 (47.8) 31 (31
Without retinopathy 59 (522 69 (69)
Total 113 (100) 100 (100)

Scheie classification was introduced in 1953.1
The clinical importance of cardiovascular risk
factors staging in hypertensive patients is based on
retinopathy changes.!* Eyes are proven hypertensive
target organs."”” Based on high rate of HBP and the
importance of retinopathy in the management of
hypertension, we conducted this study.

Methods. This cross-sectional study included 213
hypertensive patients referred to teaching hospitals
of Yazd, Iran between November 2004 and June
2005. The sampling method was simple, example
consecutive enrollment of cases till the completion
number was achieved.

Data were collected using a questionnaire
after an interview and ocular examination. The
interview was carried out by medical interns,
whereas cardiovascular and ocular examination
by cardiologist and ophthalmologist, respectively.
Demographic variables, hypertensive retinopathy,
type of hypertension, and other hypertensive side
effects such as cardiac, renal, cerebral and vascular
complications were analyzed. Statistical analysis was
made using Chi-square, Fisher exact test and t-test.

Normal blood pressure was defined as systolic
blood pressure <130 mmHg and diastolic blood
pressure <85 mmHg. Systolic and diastolic blood
pressure of mild HBP was defined as 140-159/90-99
mmHg, moderate HBP as 160-179/100-109 mmHg
and severe HBP as =180/ 2110 mmHg. The Scheie’s
staging system was used for retinopathy grading.

Results. Of the 213 patients (95 men and 118
women) aged between 25 and 85 years with mean
age of 64.47 + 10.26 years, 85 cases (39.9%) had
retinopathy. Based on HBP severity, 22 of 85 patients
have mild HBP (25.3%), 30 of 87 have moderate
(36.5%) and 33 of 39 have severe HBP cases (84.6%)
had retinopathies (p=0.000).

The prevalence of mild HBP was 40.8% (87
cases), moderate HBP was 40.8% (87 cases) and
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severe HBP was 18.3% (39 cases). Retinopathy has a
direct relationship with the severity of hypertension,
so a small percentage of severe HBP cases did not
show retinopathy. The ratio of retinopathies in men
to women was 32.6%:45.8% (p=0.048). Thus, the
prevalence of retinopathy in women was 1.4 times
more than that in men. In general, 39.9% of cases had
retinopathy, 42.4% was grade I, 35.3% grade 11, 20%
grade III and 2.3% had grade IV of retinopathy.

The period of HBP diagnosis in patients was
between 15 days and 30 years (mean of 7.82 +
6.29 years). The period of taking anti-hypertensive
medication was between one month and 18 years
(mean of 5.9 + 4 years) in patients without retinopathy
and between 15 days and 26 years (mean of 9.3 + 6.6
years) in patients with retinopathy, (p=0.000).

According to age, the cases were divided into 4
groups; I (25-59 years), II (60-64 years), III (65-69
years) and IV (>70 years). Retinopathy was seen
most frequently in the first group (25-59 years old
age group), but there was no statistically significant
relationship (p=0.521) between the age of groups and
retinopathy (Table 1).

The rate of retinopathy in patients with positive
family history was 47.8% (54 of 113) while in
negative family history cases was 31% (31 of 100).
The difference was statistically significant (p=0.013).
Thus, positive family history for HBP is a risk factor
for retinopathy (Table 2).

The rate of retinopathy in patients with HBP
side-effects of cardiac was 61.5% (40 of 65 cases),
renal was 55.1% (27 of 49 cases), cerebrovascular
was 82.4% (14 of 17 cases) While in patients
without these complications; cardiac was 30.4%
(45 of 148 cases), renal 35.4% (58 of 164 cases)
and cerebrovascular 36.2% (71 of 196 cases). These
differences were statistically significant (p=0.000 and
0.013). Generally, from 105 patients with target organ
involvement (cardiac, renal and cerebrovascular)
64 patients (60.95%) had retinopathy. While in 108
patients without target organ involvement, only 21
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patients (19.64%) had retinopathy. Therefore, target
organ involvement can be considered as risk factors
for developing retinopathy.

Discussion. Effects of systemic HBP on the
posterior segment of the eye result in choroidopathy,
retinopathy andedemaofthe optic nerve.'® Retinopathy
has been described along with systemic sclerosis
in patients, but it is not possible to differentiate the
secondary changes due to hypertension.'” Delay in
diagnosis of retinopathy can result in blindness.'®
Patients with HBP are twice at risk of developing
diabetes than normotensive patients.” Retinopathy
was present in 85% of the patients with persistent
microalbuminuria as compared to 31% in patients
with normal primary albuminuria.’” In this study,
23% of the cases had hypertensive nephropathy, 55%
of them had retinopathy, while 25.4% of the patients
without nephropathy had retinopathy.

In an Indian study,” grade II retinopathy was
seen in 29.4% of patients with controlled HBP. In
our study, 32.6% of men and 45.7% of women had
retinopathy. This difference may be due to delay of
HBP management in our cases. In a study on 350
hypertensive patients in Nigeria,! more than 70%
had retinopathy, which is similar to other studies in
Africa. This rate is more than the retinopathy rate in
our study, which was 39.9%. The rate of retinopathy
in patients with uncontrolled HBP was more than
this rate in controlled patients,** but there was no
relationship between the time period in the beginning
of HBP and retinopathy.

In our study, the rate of retinopathy was 39.9%,
the period of HBP diagnosis was between 15 days and
30 years (mean of 7.82 years) and the start period of
antihypertensive drugs was between 15 days and 26
years (mean of 7.32 years). In patients with mild HBP
25.3%, with moderate HBP 34.5% and with severe
HBP, 84.6% had retinopathy. There was a direct
relationship between HBP severity and incidence of
retinopathy.

In a population-based study in Singapore,* the
prevalence rate of retinopathy was more in African-
Americans than the Caucasian population (7.7%
versus 4.1%). Also, it was associated with HBP and
its severity. In our study, the period of HBP diagnosis
in patients with retinopathy was 10.7 £ 7.5 years,
while in patients without retinopathy was 6.3 + 4.8
years. The duration of antihypertensive drug therapy
in patients with retinopathy was 9.3 + 6.6 years, while
in patients without retinopathy was 5.9 + 4 years.
Thus, chances of retinopathy increase with duration
of hypertension beginning. Therefore, early diagnosis
and control of hypertension can reduce the rates of
retinopathy considerably.

In a study in Italy' on patients with grade I and
grade II retinopathy, it was concluded that the high
prevalence rate of retinal changes in untreated mild
hypertensive patients shows new evidences, which
cannot be seen in other target organs. In our study,
the most frequent types of hypertension were mild
and moderate (40.8% each one). The similarity of
these 2 groups points out to the fact that hypertension
has not been controlled properly in patients. The most
frequent stage of retinopathy was grade 1 (42.36%).
Also, the rate of retinopathy increased significantly
by the severity of hypertension, which was 25.3% in
mild, 34.5% in moderate and 84.6% in severe HBP
(p=0.000).

In a study in Taiwan® 4 of 6 patients were
diagnosed as malignant hypertensive patients by
ophthalmologists, which represent the importance
of funduscopy in management of malignant
hypertension. In our study, 60.9% with target organ
involvement had retinopathy, while only 19.4%
without target organ involvement had retinopathy.
Therefore, HBP target organ complications, especially
cerebro-vascular involvement are considered as
risk factor for retinopathy. In a study in Singapore®
they show that retinal micro vascular abnormalities
process is associated with HBP and is independent
of atherosclerosis. In this study, 3 patients developed
blindness in one eye due to ischemic optic neuropathy,
which shows the critical consequences of HBP
complications. In this study, positive family history
of HBP, severity of hypertension, duration of the
disease and target organs involvement (cerebro-
vascular, cardiac and renal) are known as hypertensive
retinopathy risk factors. Therefore, extra monitoring
and attention is recommended in patients with these
risk factors.
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