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ABSTRACT 

Introduction: Diabetic retinopathy is one of diabetes mellitus complications where 1 in 3 

people with diabetes mellitus also develop diabetic retinopathy. Modifiable risk factors of 

diabetes mellitus duration, blood pressure levels, and blood lipid levels. 

Purpose: to describe the blood cholesterol, high-density lipoprotein, low-density lipoprotein, 

and triglyceride levels in patients diagnosed with diabetic retinopathy. 

Methods: This is an observational study of patients visiting vitreoretinal unit of National Eye 

Center, Cicendo Eye Hospital. Data was collected from medical records. 

Results: Seventy one eyes were included in this study. Patients were classified as no DR (n = 

1), mild NPDR (n = 0), moderate NPDR (n = 10), severe NPDR (n = 7), and PDR (n = 53). 

Most patients were female. The fasting blood glucose, 2-hours post prandial blood glucose, 

total cholesterol, HDL, and LDL were similar among those 5 groups. Patients with PDR had 

mean total cholesterol of 216.6 mg/dL, LDL of 129.91 mg/dL, and triglyceride levels of 207.14 

mg/dL. 

Conclusions: Patients with PDR had highest blood total cholesterol, LDL, and triglyceride 

levels among all patients with DR included in this study. 
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INTRODUCTION 

Diabetic retinopathy (DR) is one of 

diabetes mellitus (DM) complications 

which will disturb vision and lower quality 

of life. One-third of world population with 

DM will complicate to DR with 1 in every 

3 patients with DM will develop DR. 

According to the International Agency for 

Prevention of Blindness (IAPB), of 415 

millions people with DM in 2015, 35% 

have DR, and 11% have vision threatening 

DR. It is estimated that the number will 

increase to 1.5 times in 2040. Diabetic 

retinopathy also contribute as much as 4.8% 

to the cause of blindness with one in every 

eight diabetic retinopathy patients is 

unilaterally blind.1-7 

Non-modifiable risk factors for 

diabetic retinopathy are gender and DM 

duration. Modifiable risk factors 

contributing to the development of diabetic 

retinopathy are elevated blood sugar levels, 
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blood pressure, and dyslipidemia. The 

latter, particularly low-density lipoprotein 

(LDL) and triglyceride will increase the 

progression of hard exudates and 

eventually cause diabetic macular edema 

(DME). DME is the main reason of visual 

disturbances in patients with DR. 8-11 There 

are not many study describing blood lipid 

profiles in patients with DR. This study 

describes the blood lipid profiles and 

presence of macular edema in patients with 

diabetic retinopathy in National Eye Center 

Cicendo Eye Hospital as representative of 

Indonesia. 

 

METHODS 

 This is an observational study with 

cross-sectional methods on new patients 

diagnosed with DR visiting vitreoretinal 

outpatient clinic in National Eye Center, 

Cicendo Eye Hospital during September 1st 

2019 – November 30th 2019. Data were 

collected from medical records review. 

Eyes included in this study are those with 

the worse degree of DR severity compared 

to the fellow eyes. Eyes without other 

retinal diseases and in any severity of DR 

were included. Patients had undergone 

laboratory examinations on first visit, after 

being diagnosed with DR. The laboratory 

examinations performed were fasting blood 

glucose, 2 hours post-prandial blood 

glucose, glycosylated haemoglobin 

(HbA1c), total cholesterol, high-density 

lipoprotein (HDL), LDL, and triglyceride 

level. Patients without laboratory 

examinations were excluded from this 

study. 

Severity of DR was classified based 

on International Classification of DR 

Severity Scale. Disease duration was 

obtained from anamnesis. Blood pressure 

was measured using calibrated device 

provided in the clinic. Diabetic macular 

edema (DME) was determined using 

optical coherence tomography (OCT). 

Analysis of macular edema include both 

eyes in each of 71 patients enrolled in this 

study and were classified based on the 

disease severity. 

 Eyes with no macular edema, 

obscured media, and macular atrophy were 

excluded from OCT analysis. Central 

macular subfield thickness, volume cube, 

and average thickness were measured using 

Cirrus HD-OCT 5000 (Zeiss). All data were 

obtained and calculated using software 

(Microsoft Office Excel 2018). 

 

RESULTS 

 There were 87 new patients 

diagnosed with DR during September 1st 

2019 to November 30th 2019, but 16 

patients were excluded due to incomplete 

laboratory examination. All patients have 

type 2 DM and most patients were female 

(64%, n=46) with mean age of 53.04 years 

old. Mean systolic pressure was 155.41 
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mmHg and mean diastolic pressure was 

87.64 mmHg. Seventy one eyes were 

enrolled in this study and were classified as 

no DR (n=1), moderate NPDR (n=10), 

severe NPDR (n=7), and PDR (n=53). 

Patients without DR in this study was a 49 

year-old female but the duration of DM was 

unknown. The fasting blood glucose, 2 

hours post-prandial blood glucose, HbA1C 

were 204 mg/dL, 277 mg/dL, and 10%, 

respectively. The blood lipid profile was 

within normal limit. The duration of DM in 

each group is shown in diagram 1. 

 

 
Diagram 1.  Duration of DM in each group 

 

 The presence of macular edema 

were 80% (n=16) and 100% (n=14) in eyes 

with moderate and severe NPDR, 

respectively. Forty eyes of 82 eyes analyzed 

from PDR group had macular edema. The 

mean central subfield thickness (CST), 

volume cube, and thickness average were 

shown in table 1. 

 

 CST 
Volume 

Cube 

Thickness 

Average 

Moderate 249 11 305.5 

Severe 420.57 13.56 377 

PDR 357.1 13.36 370.53 

Table 1. Mean CST, Volume Cube, and 
Thickness Average 

 
All 71 patients had complete 

laboratory examinations required in this 

study. The analysis of laboratory 

examinations are presented in table 2. Mean 

blood glucose and blood lipid profiles were 

classified according to the disease 

classification. 

 
Mean Moderate Severe PDR 

Fasting 

Blood 

Glucose 

(mg/dL) 

183 175 169 

2 hours 

Post-

Prandial 

(mg/dL) 

251 257 228 

HbA1c 8.52 7.03 8.83 

Total 

Cholesterol 

(mg/dL) 

205.4 187.6 216.6 

HDL 

(mg/dL) 
49.54 46.56 45 

LDL 

(mg/dL) 
124.05 105.02 129.91 

Triglyceride 158.70 115.86 207.14 

Table 2. Mean Blood Glucose and Blood Lipid 
Examinations 
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DISCUSSION 

The mean age in this study is in the 

adult group age, suitable to the International 

Diabetic Federation data which ranges from 

20-79 years old. Most patients enrolled in 

this study is female. This result is partially 

due to the difference in body composition 

and fat distribution between male and 

female. Pregnancy, childbearing, and 

lactation may contribute to higher fat 

distribution in female, thus put female at 

higher risk for developing DR.2,9,14,15 

Most patients in the moderate DR 

group has had DM for 10-15 years, while 

patients in the PDR group has had DM for 

shorter duration. About 40% of type-2 DM 

patients treated with insulin will develop 

DR in 5 years, and 84% of all DM patients 

will develop DR after 15 years. The result 

in this study are probably caused by 

uncontrolled blood glucose. Uncontrolled 

blood glucose is due to misinformation 

about DM. Many people living with DM in 

Indonesia do not have DM-related 

informations from healthcare providers and 

eventually cause progressivity of DM and 

DR. Thus, most people with DR in seek 

help after experiencing visual symptoms 

and present with advanced stage of 

DR.5,8,16,17 

Both severe NPDR and PDR group 

have high CST. Similar mean volume cube 

and average thickness were found between 

severe NPDR and PDR group. Mean 

fasting blood glucose, 2 hours post-

prandial, and HbA1c were similar between 

all three groups. Patients in PDR group 

have the highest mean of total cholesterol, 

LDL, and   triglyceride level. According to 

Early Treatment of Diabetic Retinopathy 

Study (ETDRS), lipid lowering agents may 

lower the risk of hard exudate development 

which will lower diabetic macular edema 

and, eventually, vision loss. Lower level of 

HDL will increase the risk of hard exudates 

development  and risk of DR progression 

according to United Kingdom Prospective 

Diabetes Study. It is also said that  mean 

total cholesterol, LDL, and triglyceride 

levels is significantly higher in patients 

with DME. Hyperlipidemia in 

hyperglycemia will increase mitochondrial 

damage and trigger apoptosis which will 

eventually cause DR.10-13 

 This study is retrospective in nature 

and has bias caused by unstandardized 

diagnosis of DR grading severity. 

Standardized diagnosis made by fundus 

fotograph is suggested for future study. 

Sample size is not similar between groups 

in this study. Therefore, in the future, there 

needs to be study with more similar sample 

size. 

 

CONCLUSION 

 Most patients in this study is adult 

female. The highest CST and average 

thickness are in patients with severe NPDR. 
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Patients in PDR group has the highest blood 

total cholesterol, LDL, and triglyceride. 
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