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Introduction: Diabetes mellitus (DM) is associated with serious complications
including macro- and microvascular problems such as diabetic retinopathy. Coronary
involvement in diabetic patients is believed to be a consequence of microvascular
complications. However, the available data are inconclusive and scarce. This study
aimed to evaluate the probable association between diabetic retinopathy and left
ventricular dysfunction in diabetic patients with unstable angina (UA). Methods:
In this cross-sectional study, 200 diabetic patients with UA (100 cases with diabetic
retinopathy and 100 cases without diabetic retinopathy) were enrolled in a teaching
hospital. Left ventricular ejection fraction (LVEF) as well as the frequency of cases with
left ventricular dysfunction (LVEF<50%) were compared between the two groups and
different degrees of diabetic retinopathy (proliferative and non-proliferative). Results:
Patients’ demographic variables were comparable between the two groups. Mean
diagnosis time of DM was significantly higher in the patients with diabetic retinopathy
(8.40+6.60 vs. 3.8143.58 years; P<0.001). Mean LVEF was significantly lower in the
retinopathy group (50.50+6.91% vs. 53.07+4.87%; P=0.003). Frequency of cases with left
ventricular dysfunction was significantly higher in the group with diabetic retinopathy
(31% vs. 12%; P=0.001, OR=3.33, 95%CI: 1.58-7.14). The frequency of cases with left
ventricular dysfunction was significantly yet independently higher in patients with
proliferative vs. non-proliferative diabetic retinopathy. Conclusion: Left ventricular
dysfunction is more common in diabetic patients with unstable angina and diabetic
retinopathy compared with their counterparts without diabetic retinopathy.

Introduction

by subsequent studies. In these studies, retinopathy signs

Diabetic retinopathy is one of the four leading causes of
blindness in 20 to 74 year-old adults and a major cause
of blindness all over the world. Prevalence of diabetesis
up to 7% of the general population. It is estimated that
25% of the diabetic population has one form of diabetic
retinopathy while 5% of the population suffers severe
degrees of the disease. The prevalence of all types of
diabetic retinopathy increases in the population parallel to
the disease duration and onset age.'* On the other hand,
heart disease in diabetic retinopathy has shown to occur
due to microvascular dysfunction. However, no simple
and noninvasive evaluation of coronary microcirculation
has been introduced and the existing studies suffer from
technical flaws.**

Two decades ago, Framingham suggested that retinopathy
symptoms may reflect a process of microangiopathy
affecting the myocardium.’ This hypothesis was confirmed

with T-wave changes in ECG, coronary artery stenosis in
the angiographic and histologic evidence of myocardial
microvascular disease were associated.

Recent studies using photographic retinopathy grading
have introduced stronger evidence on the relationship
between this situation and cardiac dysfunction.'®™!" It has
been recognized that diabetic retinopathy increases the risk
of myocardial infarction, coronary artery disease and heart
failure.'”'” Due to the limitations and the importance of
the previously performed studies, we decided to study the
relationship between diabetic retinopathy and its severity
in patients with unstable angina with left ventricular
dysfunction.

Materials and methods
In this cross-sectional study after approval of the ethics
committee of Tabriz University of Medical Sciences
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and obtaining informed consent from all patients, 200
consecutive patients with unstable angina referred to
Madani Heart Hospital were enrolled to investigate the
presence of diabetic retinopathy and its relation with left
ventricular dysfunction. Inclusion criteria were: 1) Type
2 diabetes mellitus patients with unstable angina; 2) Age
of 40 years and older and 3) Willingness to participate in
the study.

Exclusion criteria were: 1) Patients with a history
of valvular heart disease; 2) A history of myocardial
infarction; 3) Patients with cardiomyopathy and congenital
heart disease; 4) Patients with chronic heart arrhythmias
and 5) Patients with bundle branch block in ECG.
Patients were divided into two groups: 100 patients
with retinopathy (case group) and 100 patients without
retinopathy (control group). Case group, based on the
grading & severity of retinopathy, was divided into four
subgroups: Non-proliferative with mild, moderate and
severe retinopathy and proliferative groups.

Retinopathy detection was made by an ophthalmologist
and retina specialist who were unaware of the status
of left ventricular function. Left ventricular function
was assessed by a cardiology resident under attending
supervision. It should be noted that these two individuals
were also unaware of the patient's retinopathy status. In
this study, left ventricular dysfunction was defined as
LVEF<50%.

Age, sex, weight, height, body mass index (BMI), duration
of diabetes mellitus, history of hypertension, history
of alcohol consumption, dyslipidemia, left ventricular
ejection fraction, ventricular dysfunction and smoking,
family history of heart disease and type and severity of
diabetic retinopathy were studied.

The obtained information is presented as the mean =+
SD, frequency and percentage. SPSS statistical program
version 15 was used. Quantitative variables were
compared using Student T-test (Independent Samples).
Qualitative variables (Categorical) were compared by
Contingency tables using Chi-Squared test or Fisher's
exact test. P<0.05 was considered statistically significant.

Results

The average age (range) of patients in case group was
59.46 +9.06 (38-85) years and 59.08 = 10.18 (42-79) years
in the control group. There was no significant difference
between two groups regarding patients’age (P= 0.79;
Figure 1).In two groups, demographic characteristics,
BMI, hypertension, dyslipidemia, smoking and family
history of heart disease were not significantly different
(Figure 2). The average duration of diabetes mellitus was
significantly higher in case group (P<0.001; Figure 3).
None of the patients had a history of alcohol consumption
(Figure 4).

Mean LVEF in case group (50.50+6.91%) was significantly
lower than the control group (53.07 +4.87%,P= 0.003;
Figure 5).In case and control groups,31 and 12 patients

had left ventricular dysfunction respectively. Percentage
Of impaired left ventricular function was significantly
higher in patients with retinopathy (P=0.001; Figure 6).
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Figure 1. Age distribution of the patients with (case) and without (control)
diabetic retinopathy

Case Control
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(control) diabetic retinopathy
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Figure 3. Duration of diabet in the patients with (case) and without (control)
diabetic retinopathy

Study variables by type of diabetic retinopathy

Comparison between proliferative and non proliferative
(Figure 7): Mean age, sex, and duration of diagnosed
diabetes mellitus, hypertension and smoking history, and
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family history of heart disease in the two groups were not
statistically significant. Percentage of non-proliferative
cases with a history of dyslipidemia group was signifi-
cantly greater. The mean LVEEF in proliferative group was
significantly low. Percentage Of impaired left ventricu-
lar function was significantly greater in the proliferative

group.
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Figure 4. Risk factors percentage in the patients with (case) and without
(control) diabetic retinopathy
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Figure 5. Left ventricular ejection fraction in the patients with (case) and
without (control) diabetic retinopathy
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Figure 6. Left ventricular dysfunction in the patients with (case) and
without (control) diabetic retinopathy

Comparison between Proliferative and non-Proliferative
with different degrees of severity (Table 1): The average
duration of diagnosed diabetes mellitus was significantly
more in the proliferative group than the mild non-
Proliferative groups. Percentage of cases with a history
of hypertension was significantly higher in severe non-
Proliferative group than other groups. Percentage of
cases with a history of dyslipidemia in the proliferative
group was significantly less than other groups. Comparing
the frequency of cases with smoking history was not
possible. The mean LVEF in the proliferative group was
significantly less than severe non-proliferative groups.
Percentage of impaired left ventricular function in 4
groups showed no significant difference. In other cases,
there was no statistically significant difference.

60 Mild

so |

40 4

30 25
20 Mod

Proliferative Non Proliferative

Figure 7. Type & severity of retinopathy in case group

Discussion

In this study, the relationship between diabetic retinopathy
and left ventricular dysfunction in diabetic patients with
unstable angina was evaluated. Accordingly, the mean
LVEF inpatients with diabetic retinopathy was significantly
lower than the group without diabetic retinopathy. The
percentage of impaired left ventricular function in patients
with diabetic retinopathy was significantly higher.

It has previously been shown that the heart disease in
people with diabetes mellitus as retinopathy is caused by
microvascular dysfunction. In other words, the underlying
pathophysiology in coronary artery disease and diabetic
retinopathy is the same.>®

Two decades ago, Framingham Heart Study suggested
that retinopathy symptoms may reflect a microangiopathic
process in which the myocardium is also involved.’ This
hypothesis was later approved by the future studies. In
these studies, retinopathy signs were associated with
T-wave changes in ECG, coronary artery stenosis in
the angiographic and histologic evidence of myocardial
microvascular disease.'*!

Recent studies using photographic retinopathy grading
have introduced stronger evidence on the relationship
between retinopathy and cardiac dysfunction. It has been
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Table 1. Variables were compared according to the type and severity of diabetic retinopathy

Non proliferative Proliferative p* p**
(n=20)

Total Mild Mod Sever

(n=80) (n=44) (n=20) (n=16)
Age (year) 60.4+9.29 59.9+ 9.69 59.06+ 8.97 61.71+ 8.96 57.26+7.94 0.23 0.55
Gender (male) (67.5)54 (70.5)31 (75)15 (50)8 (70)14 0.83 0.39
BMI 27.94+6.09 27.21+4.37 26.65% 2.33 31.16+ 10.49 26.04+ 4.43 0.27 0.08
Duration Of Diabet(year) 7.84+5.97 6.16+ 4.21 9.35+7.15 10.73+7.31 10.65+ 8.46 0.08 0.01
Hypertension (57.5)46 (45.5)20 (55)11 (93.8)15 (40)8 0.16 0.01
Hyperlipedemia (33.8)27 (38.6)17 (25)5 (31.3)5 (5)1 0.01 0.04
Smoke (16.3)13 (18.2)8 (15)3 (12.5)2 (35)7 0.11 5
Positive Family History CVD  (6.3)5 (4.5)2 (15)3 (0)o (5)1 0.65 -
LVEF(%) 51.31+5.99 50.23+£5.90 52.00+6.77 53.44+4.73 47.2519.24 0.01 0.03
LV. Dysfunction (26.3)21 (31.8)14 (25)5 (12.5)2 (50)10 0.04 0.09
Data are demonstrated as meanzSD or number (%), BMI: Body mass index, LVEF: Left ventricular ejection fraction, CVD: Cardio vascular diseases,
LV: Left ventricle, *Proliferative vs. Non proliferative, **Proliferative vs. severities of Non proliferative

recognized that the diabetic retinopathy increases the risk
of myocardial infarction, coronary artery disease and heart
failure.

Inastudy, Frati et al. evaluated the diabetic patients without
cardiovascular symptoms. This study demonstrated that
left ventricular dysfunction has a significant relation with
duration of diabetes and microvascular disease including
diabetic retinopathy.'® In Fuller and colleagues study, 1126
patients with type 1 diabetes and 3179 patients with type 2
diabetes were studied. After 12 years, diabetic retinopathy
increased the risk of heart disease to 1.5 to 2 times in
patients with type 2 diabetes. The increased risk was also
observed in women with type 1 diabetes while in men
with type 1 diabetes, the risk of heart disease was more
than 2 times."

Annonu et al. studied 66 type 1 diabetes patients without
cardiovascular diseases. This study demonstrated that left
ventricular dysfunction is associated with the duration of
diabetes and diabetic retinopathy.' Klein and colleagues
studied 996 patients with type 1 diabetes. Twenty years
later, a significant relationship between severity of
retinopathy and heart disease was reported.'®

Wong and colleagues, in a similar study, studied 627
patients with type 2 diabetes. After 7 years, the risk of
heart failure in people with retinopathy was more than
2 times than those without retinopathy.'® Juutilainen and
colleagues studied 824 patients with type 2 diabetes.
After 18 years, proliferative retinopathy increased the risk
of heart disease more than 2 times in these individuals
compared to the controls. Only in women Non-
proliferative retinopathy was reported as a risk factor for
heart disease."’

Cheung and colleagues studied 1021 middle-aged patients
with type2 diabetes with normal renal function and no
symptoms of coronary artery disease and heart failure.
Retinopathy severity and the incidence of heart failure and
mortality associated with the severity of retinopathy were
evaluated. Some (12.8%) of these patients had diabetic

retinopathy. After 9 years, 10.1% of the patients developed
heart failure. The incidence of heart failure in people with
retinopathy was significantly higher (cumulative incidence
of 6.12% vs. 5.8%). After controlling other risk factors,
diabetic retinopathy increased the risk of heart failure by
2.5 times. "

Mishra and colleagues studied 73 diabetic patients without
symptoms of heart disease. Echocardiographic systolic
and diastolic function was assessed separately. Finally, it
was shown that there was significantly higher number of
diabetic retinopathy cases in patients with left ventricular
dysfunction. Additionally, this status was significantly
associated with duration of diabetes mellitus.?® Aguilar and
colleagues studied 531 patients with type 2 diabetes. In
this study it was demonstrated that increase in these verity
of retinopathy increased left ventricular mass and left
atrial dimension and LVEF, independent of confounding
variables, decreased.!”

As can be seen, our results are in line with existing reports.
In our study, significant association was present between
diabetic retinopathy and duration of diabetes mellitus; left
ventricular dysfunction independent of this parameter was
significantly higher in the group with diabetic retinopathy.
To the best of our knowledge, no similar study on patients
with unstable angina has been conducted so far. In this
study, the correlation between left ventricular dysfunction
and the type and severity of diabetic retinopathy was
studied. Accordingly, the percentage of impaired left
ventricular function in patients with proliferative diabetic
retinopathy was significantly higher than non-proliferative
cases. However, after controlling for confounding factors,
this significance disappeared.

Van Hecke et al. in their study on 2237 patients with
type 1 diabetes mellitus showed that mortality from
cardiovascular events in proliferative diabetic retinopathy
is about 4 times higher than patients suffering from
non-proliferative diabetic retinopathy. However, this
relationship became insignificant after controlling for
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other risk factors for cardiovascular disease.”!

Reaven and colleagues showed that coronary calcium
has a direct relationship with diabetic retinopathy.
This relationship in patients with proliferative diabetic
retinopathy was significantly higher than patients with
non-proliferative diabetic retinopathy.>

As can be seen, the results of our study are in line with
previous reports in this field. However, to evaluate more
carefully, further studies with larger sample size are
required.

Conclusion

In our study, 31% of diabetic patients with retinopathy and
unstable angina had left ventricular dysfunction. While,
in diabetic patients without retinopathy and with unstable
angina, left ventricular dysfunction was seen in only 12%
of cases. Percentage of impaired left ventricular function
in patients with unstable angina and a sign of retinopathy
are significantly higher than the group without retinopathy.
There was no association between left ventricular
dysfunction, type, and severity of diabetic retinopathy
in patients with unstable angina. Although the risk of
left ventricular dysfunction in patients with proliferative
diabetic retinopathy is more than non-proliferative, in
order to reach conclusive results, further studies with
larger sample size are recommended.
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