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A B S T R A C T

Aim: To study the relationship of diabetic retinopathy with systemic complications of diabetes.
Materials and Methods: Study was conducted on 310 diabetic patients attending to Narayana medical
college ophthalmology opd in Nellore between August 2017and June 2018. Patients are categorized into
five groups based on the duration and severity of DR into No DR, Mild NPDR, ModerateNPDR, Severe
NPDR, PDR according to the ETDRS classification. All the above patients evaluated clinically, and
required investigations were done for the presence of systemic complications like nephropathy, neuropathy,
cardiovascular, cerebrovascular, and diabetic foot. The relation between the duration of diabetes mellitus
and stage of diabetic retinopathy and also with systemic complications assessed.
Results : A total of 310 diabetic patients with a mean age of 56.5 + 11.8 years and males 211(31.7%) and
females99(31.7%). Prevalence of Diabetic retinopathy was 108(34.8%) of which mild NPDR44(41.9%),
moderate NPDR35(34.5%), severe NPDR 19(18.3%)and PDR10(11.4%). A significant association
(P<0.001) was observed between the duration of diabetes and the presence and severity of diabetic
retinopathy. The overall prevalence of nephropathy, neuropathy, diabetic foot, CVS, CAD was 52.6%and
they were significantly (p<0.05) more common in patients with DR (64.8%) as compared to those with no
DR (43.5%) and complications increased with severity of retinopathy.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Diabetic retinopathy is a microvascular complication
affecting the eyes of both type 1 and type 2 diabetes
mellitus.1 Diabetic retinopathy is 4.8% of the 37 million
cases of blindness throughout the world,2according to the
World Health Organisation. India harbors 31.7 million
diabetics, and the number is going to rise to an alarming
79.4 million by 2030.3

DM is a heterogeneous group of a syndrome in which
not only carbohydrate metabolism but metabolism of lipids
and proteins are also deranged. The associated metabolic
deregulation causes subsequent pathophysiological changes
in multiple organ systems, and the risk of complications
increases with disease duration.

* Corresponding author.
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After 20 years, some grade of retinopathy develops in
nearly 99 percent of patients of type 1 and about 60 percent
of type 2 diabetes mellitus. Approximately 25 to 40 percent
of patients with DM type I, and 20-30 percent of DM type
II ultimately develop diabetic nephropathy.4 About 60-70%
of people with diabetes have some form of neuropathy.5

Diabetes is also a significant risk factor for cardiovascu-
lar disease.6 Systemic complications of diabetes increases
morbidity, as well as the risk of mortality. The presence
of diabetic retinopathy indicates the development of these
complications, thus putting the ophthalmologist in the front
line in detecting these complications for the first time.

2. Materials and Methods

This study was carried out on 310 patients of diabetes
coming to the Department of Ophthalmology. A complete
history including the age of onset, duration, treatment for
DM, any ocular treatment, and any other systemic illness
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taken. A complete ophthalmic examination is done.
The severity of DR was determined by fundus

biomicroscopy and graded according to the ETDRS
classification into five groups. 1. No DR, 2. Mild NPDR,
3. Moderate NPDR, 4. Severe NPDR, and 5. PDR. For the
study purpose, the eye with a more severe form of diabetic
retinopathy taken into consideration. Nephropathy was
diagnosed by the abnormal serum creatinine and presence
of microalbuminuria. Diabetic neuropathy was diagnosed
clinically by testing for pain, touch, temperature, and
vibration sensation as well as eliciting superficial and deep
tendon reflexes. The presence of coronary artery disease
(CAD) determined by history and previous records, as well
as ECG and ECHO. Cerebrovascular disease diagnosed by
a history of stroke.

After data compilation, results had statistically analyzed

3. Results

A total of 310 patients of diabetes mellitus enrolled for the
study. The age of the patients ranges 45 to 75 years, with a
mean age of 56.5 + 11.8 years with males 211(68.3%) and
females 99 (31.70%).

Fig. 1: Gender distribution

Diabetic retinopathy was present in 108 (34.8%) patients,
of which 44 (41.9%) patients had mild NPDR, 35(34.5%)
had moderate NPDR, 19(18.3%) had severe NPDR, and
10(11.4%) patients were of PDR.

As the duration of diabetes increases, the presence of
retinopathy increases significantly.

As the duration of diabetes increases the severity of
retinopathy increases significantly

Fig. 2: Distribution in terms of diabetic retinopathy

Fig. 3:

The overall prevalence of systemic complications was
52.6%, and they were significantly (p<0.001) more
common in patients with DR (64.8%) as compared to those
with no DR (43.5%).

PN (27.7%) is the most common systemic complication
associated with diabetes followed by CKD (23.1%), CAD
(13.8%), DF(12.9%), CVA(9.25%).

Systemic complications are significantly associated with
diabetic retinopathy patients than in patients with no DR.
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Table 1: Association between duration of DM and diabetic retinopathy

Duration of Diabetes No DR DR Present P-value
1-10YRS 110(91.6%) 10 (8.3%)

<0.00110-20YRS 86(61.4%) 54(38.5%)
>20YRS 6(12%) 44(88%)

Table 2: A ssociation between duration and stage of DR

Duration of Diabetes No DR (202) Mild NPDR (44) Moderate NPDR(35) Severe NPDR(19) PDR(10) P-value
1-10YRS(120) 110(91.6%) 5(4.16%) 3(2.5%) 1(0.8%) 1(0.8%)

<0.00110-20YRS(140) 86(61.4%) 32(22.8%) 12(8.5%) 6(4.2%) 4(2.8%)
>20YRS(50) 6(12%) 7(14%) 20(40%) 12(24%) 5(10%)

Table 3: Relationship of diabetic retinopathy with systemic complications of diabetes

Diabetic
retinopathy

Chronic Kidney
Disease (46)

Peripheral
Neuropathy (54)

Diabetic Foot (27) Cerebro Vascular
accident (17)

Coronary Artery
Disease (23)

Present (108) 25(23.1%) 30(27.7%) 14(12.9%) 10(9.25)% 15(13.8%)
Absent (202) 21(10.5%) 24(11.8%) 13(6.4%) 7(3.4%) 7(3.46%)
P Value 0.003 <0.001 <0.05 0.03 0.001

Table 4: Relationship between severity of diabetic retinopathy with systemic complications

Systemic
Complications

Mild NPDR 44 Moderate
NPDR 35

Severe NPDR 19 PDR 10 P-Value

CKD(46) 10(22.7%) 10(28.5%) 3(15.7%) 2(20%) 0.26(NS)
PERIPHERAL
NEUROPATHY(54)

9(20.4%) 10(28.5%) 7(36.8%) 4(40%) 0.68(NS)

DF(27) 5(11.3%) 2(5.7%) 3(15.7%) 2(20%) 0.72(NS)
CVA(17) 5(11.3%) 2(5.7%) 2(10.5%) 1(10%) 0.65(NS)
CAD(23) 6(13.6%) 7(20%) 1(5.2%) 1(10%) 0.39(NS)

Fig. 4:

The maximum percentage of patients with systemic
complications has seen amongst PDR patients (99.8%),
followed by Severe NPDR (95.0%) moderate NPDR
(88.40%) and mild NPDR (79.3%).

4. Discussion

The present study conducted on 310 diabetic patients of
diabetes, of whom 108 (34.8%) had diabetic retinopathy

Fig. 5: Association of systemic complications

of varying severity. According to the present study, DR
may appear as early as 1-10 years of having diabetes, and
more than 88% of patients develop DR after 20 years of
having the disease. With the increasing duration of diabetes,
the incidence of DR as well as the severity of retinopathy
increases. Association of DR with the duration of diabetes is
well known.7 In the CURES Eye study, 41.8 percent had DR
after 15 years of diabetes and severity of DR proportionally
increased with longer duration of diabetes.8
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Fig. 6: Diabetic retinopathy and individual systemic complications

Fig. 7: Relationship between severity with systemic complications

Evaluating the relationship of diabetic retinopathy with
systemic complications of diabetes, we found that out of
108 patients with DR, 64.8 % of patients were affected with
systemic complications, while only 43.5 % of patients with
no DR had systemic involvement. This was statistic ally
significant (p value=0.001).

Diabetic kidney disease is found in 23.1% of patients
with DR as compared to 10.30% in patients with no DR.
This difference is statistically significant (p-value 0.003).
Similar results were documented by Venkatesh P et al9

and Tajunisah I et al,10who showed DR to be positively
associated with overt nephropathy.

Peripheral neuropathy was more frequently associated
with the patient having DR (27.7%) as compared to patients
without DR (11.8%), and this difference was statistically
significant (p-value <0.001). Similar results were seen in
the study by Venkatesh P et al9 and Dyck et al11where
neuropathy was significantly associated with patients of
diabetic retinopathy.

The diabetic foot was found in 12.90% of diabetic
patients with retinopathy, while in those with no DR, it
was seen only in 6.40%, the difference between both being
statistically significant (p-value <0.05). A study by Ahmati
I et al12 also reported DR to be a significant risk factor for
the development of the diabetic foot. CVA was also found

to be significantly (p<0.05) more common in patients with
DR (9.25%) than those without DR (3.4 %). Presence of
retinopathy is associated with stroke, particularly in persons
with associated hypertension as reported by Nakayama et
al.13

CAD was also more commonly asso ciated with patients
of DR (13.8%) than in those with no DR (3.4 6%),
the difference being statistically significant as studied by
Gadkari SS14et al. According to Cheung et al.,152007e,
the presence of retinopathy was associated with a two-fold
higher risk of incidnt coronary heart disease and a three-fold
higher risk of fatal coronary heart disease.

Analyzing the relationship of these systemic compli-
cations with DR we found complications increases with
the severity of DR. Studies by Venkatesh P et al,9 Klein
et al.,161999b reported a significant association of overt
nephropathy and neuropathy with the severity of DR. A
significant association between CAD and severity of DR
was reported by Gerstein HC et al17 and Cheung et al.
Studies by Klein et al., reported PDR was associated with
stroke mortality, independent of diabetes duration, glycemic
control, and other risk factors in both type 1 and 2 diabetes.

5. Conclusion

Our observations support that diabetic retinopathy increases
the risk of both micro and macrovascular complications
of diabetes. Retinopathy may therefore represent vascular
damage and injury not only in the eyes but also in other vital
organs such as the brain, heart, and kidneys in people with
diabetes. However, a thorough search must be done to detect
concurrent systemic co-morbidities in all patients of diabetic
retinopathy irrespective of the severity, which will surely
help in reducing the morbidity and mortality associated with
late detection of diabetic end-organ damage.
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