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ABSTRACT 

Diabetic Retinopathy is one of the earliest micro vascular complications of 
diabetes mellitus. Hyperglycemia and duration of diabetes are recognized risk 
factors for the development of retinopathy. This study was undertaken to 
know if elevated levels of Lipoprotein (a) [Lp (a)] were present in diabetic 
subjects who have developed diabetic retinopathy. This Cross-sectional study 
involved 40 patients with type 2 diabetes mellitus. A detailed examination of 
the fundus along with laboratory measurements of fasting glucose, lipid 
profile and Lp(a) was carried out. The average Lp (a) levels in the study group 
(44.76 mg/dl) was significantly higher than in the control group (17.64 mg/dl; 
p<0.01). Lp(a) and Low Density Lipoprotein-Cholesterol (LDL-C) were 
positively correlated(r=0.354) whereas Lp(a) and High Density Lipoprotein-
Cholesterol(HDL-C) showed a negative correlation(r= - 0.147) in the diabetic 
retinopathy group. This finding suggests that increased Lp(a) levels may 
contribute to the pathogenesis of diabetic retinopathy. 

 
INTRODUCTION 

Diabetic retinopathy (DR) is a vascular 
disorder affecting the microvasculature of the 
retina (1). Patients with diabetes mellitus are at an 
increased risk to develop microangiopathy which is 
clinically manifested as diabetic retinopathy, 

nephropathy and neuropathy (2). Arteriosclerotic 
retinopathy involves vessel walls by medial layer 
hypertrophy, hyalinization in the intima and 
hyperplasia in the endothelial layer (3). 

The retinal arteriole shares similar 
anatomic and physiological characteristics with 
cerebral and coronary microcirculation. Therefore 
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retinal microvascular disease may also reflect 
presence of systemic microvascular disease (4 & 5). 
The pathogenesis of diabetic retinopathy is not 
completely understood but established risk factors 
include poor glycemic control, hypertension, 
increasing age and duration of diabetes (6). 

Oxidative stress on the blood vessel wall 
and the expression of inflammatory cytokines and 
cell adhesion molecules are all involved in the 
progression of diabetic retinopathy (7). Further 
identification of risk factors and determinants for 
retinopathy is important to improve the 
understanding of the disease mechanism and to 
facilitate new treatments and preventive strategies 
(8).  Several clinical studies have suggested that 
dyslipidemia is associated with the initiation and 
progression of diabetic retinopathy (9). Capillary 
occlusion is a frequent finding in diabetic 
retinopathy. High serum Lp(a) levels may play a 
role in occlusion of retinal capillaries leading to 
proliferative diabetic retinopathy. (10).  

Lipoprotein (a) [Lp (a)] is present only in 
humans, old world non-human primates and the 
European hedgehog (11). The composition of the 
lipid moiety of Lp(a) is similar to that of Low 
Density Lipoprotein-Cholesterol (LDL-C). (12). Like 
LDL each particle of Lp(a) has one molecule of 
apolipoprotein-B 100 (13).  Lp(a) contains a unique 
carbohydrate rich protein, apolipoprotein a (apo-a) 
covalently bound to apo-B 100 through a disulfide 
bond connecting their C-terminal regions (14-17). 
Serum Lp(a) concentrations are highly heritable. 
(18-19). There is analogy between apo-a and 
plasminogen genes (20). The size of apo- a gene is 
highly variable resulting in the protein molecular 
weight ranging from 300 to 800 Kda. (21-22).  

Lp(a) due to its structural similarity with 
plasminogen, impairs the binding of plasminogen to 
fibrin leading to inhibition of fibrinolysis, resulting 

in atherogenesis and thrombogenesis. (23). 
Relationship of Lp(a) and macrovascular 
complications has been evaluated by most 
studies(24,25). The aim of this study is to analyse 
the levels of Lp(a) in diabetic patients who have 
developed diabetic retinopathy, which is a 
microvascular complication. 

MATERIALS AND METHODS 

This was a cross sectional study involving 40 Type 
II diabetic patients of both gender. 15 diabetic 
patients without diabetic retinopathy served as the 
control group and 25 patients with diabetic 
retinopathy formed the study group. All patients 
were diagnosed to have type II diabetes mellitus 
according to the guidelines proposed by American 
Diabetes Association (26). The study was approved 
by the Institutional ethical committee and informed 
consent was obtained from all the participants.  
After 12 hrs of fasting, plasma glucose and serum 
lipid profile were measured by Beckman Coulter 
autoanalyser using enzymatic kits. Serum Lp(a) 
level was measured by immunoturbidometric 
method by Beckman Coulter autoanalyser. 
Fundoscopic examination was performed through 
dilated pupils by an experienced ophthalmologist. 
The fundus findings were graded as normal retina 
(NR), non proliferative diabetic retinopathy (NPDR) 
and proliferative retinopathy (PR). 

STATISTICAL ANALYSIS: 

 Variables were compared between control 
and study groups by using the students unpaired‘t’ 
test. All probability values presented are two tailed 
and probability values <0.05 were considered to be 
statistically significant. The association of Lp(a) 
with LDL-C and HDL-C was performed by Pearson’s 
correlation co efficient. 
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RESULTS  

Among the 25 patients belonging to the 
study group, 21 patients had NPDR and 4 patients 
had PDR. Patients with DR had significantly 
elevated levels of Lp(a). Patients with DR also had a 
longer duration of the disease along with 
statistically significant plasma glucose levels. 3 
patients of the control group and 10 patients of the 
study group were on lipid lowering medications. 

Clinical and laboratory characteristics of the control 
and study groups are presented in Table I. 

Figure I shows the level of Lp(a) in both the 
groups. Figures 2 and 3 show the correlation 
between Lp (a) with HDL-C and Lp(a) with LDL-C in 
the study group. Lp(a) and LDL-C were positively 
correlated(r=0.354) whereas Lp(a) and HDL-C 
showed a negative correlation(r= - 0.147) in the 
diabetic retinopathy group. 

Table I: Clinical and laboratory characteristics of the control and study groups 

Parameters   Control group Study group 
No of cases(n) 15 25 
Age (Years) 55±1.2 58±2.9(NS) 
Duration of diabetes (years) 6±2.4 10±1.8(S) 
Fasting plasma glucose( mg/dl) 133±5.4     172±3.6(S) 
Lipoprotein (a)(mg/dl) 17.64±3.4 44.76±6.3(S) 
Cholesterol (mg/dl) 212.4±8.3 167.6±7.9 (S) 
Triglycerides (mg/dl) 153.7±16.9 124.7±13 (NS) 
High Density Lipoprotein -C(mg/dl) 40.6±2.4 40.6±1.9 (NS) 

Low density Lipoprotein-C(mg/dl) 140.9±7.3 102.9±6.9 (S) 
All the values are expressed as Mean ± SEM. NS- Non significant.  
S – Significant; SEM = Standard error of mean. 

Figure: I   Lp(a) levels in control and study (DR) Groups 

  
Lp (a) - Lipoprotein (a); DR – Diabetic retinopathy 
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Figure II: Correlation between Lp (a) and HDL-C in study group (Diabetic retinopathy patients) 

 

HDL-C - High Density Lipoprotein- Cholesterol; Lp (a) - Lipoprotein (a)  

Figure III: Correlation between Lp (a) and LDL-C in study group (Diabetic retinopathy patients) 

 

LDL-C   - Low Density Lipoproteins- Cholesterol; Lp (a)    - Lipoprotein (a) 
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DISCUSSION  

 Poor glycemic control, longer duration of 
diabetes, smoking and elevated total cholesterol 
are important etiological factors in retinal 
arteriosclerosis. But there is limited information 
about the role of Lp(a) in diabetic retinopathy. As 
Lp(a) has antifibrinolytic effects, it may contribute 
to occlusion of small retinal vessels (27, 28). Konno 
et al in 1996 (29) showed that retinal blood flow 
progressively decreases from the very early stage 
of diabetic retinopathy, reflecting increasing 
resistance to flow through the retinal vascular 
network. 

In this study diabetic patients with DR are 
found to have elevated values of Lp(a). Similar 
findings have been reported by Chul –Hee et al 
(1998) in a study involving 412 Korean type II 
diabetic patients (10). Rupali Chopra et al (2007) 
have shown the presence of high levels of Lp (a) in 
DR (30).  But conflicting results have been reported 
about the serum Lp(a) concentrations in patients 
with DR. Ergun et al (2004)could not find any 
association between serum Lp(a) levels and 
diabetic retinopathy in type II diabetic 
patients(31). 

The size of apo (a) gene is highly variable. 
There is a considerable variation in Lp(a) levels 
across individuals (11). Lp(a) levels are particularly 
affected by apo (a) synthetic rate which is subject 
to strong genetic regulation. Because of this strong 
genetic impact Lp(a) levels are affected only to a 
minor extent by age, sex and environmental factors 
(32). 

Foody et al in 2000 found that thiols such 
as homocysteine can dissociate apo-a from Lp(a) 
leading to exposure of an additional lysine binding 
site on apo-a that can increase the affinity of apo-a 
to plasmin-modified fibrin(33). Amir et al (2008) 

has suggested that Lp(a) as well as homocysteine 
could play a role in the development of retinal 
arteriosclerosis (34). Sotirios et al in 2005 has 
shown that pro-inflammatory oxidised 
phospholipids are present on Lp(a) which may 
mediate the atherogenicity of Lp(a) (35). 

There is controversy regarding the role of 
lipids in the pathogenesis of DR. (36-38). Lipid 
associations with DR have been investigated in 
multiple population – based studies and clinical 
trials but findings remain inconsistent with no 
single lipid measure consistently found to be 
associated with DR (36-42). Multi –Ethnic Study of 
Atherosclerosis (MESA) has shown no associations 
of serum lipids with DR (42). But Total cholesterol 
was an independent risk factor for DR in the 
Chennai Urban Rural Epidemiology Study (CURES) 
(41). 

HDL has antioxidant, antithrombotic, and 
anti inflammatory properties (43).High Lp(a )levels 
are associated with retinal arteriosclerosis(44).In 
the study we have observed a negative correlation 
between Lp(a) and HDL levels. Tedeschi-Reiner 
(45) has shown an inverse association, although a 
weak one, between the serum concentration of HDL 
cholesterol and the stage of the retinal artery 
atherosclerosis. Molitch et al. (46) have 
demonstrated that HDL cholesterol levels were 
significantly lower in patients with diabetic 
retinopathy than in those who did not have any 
changes at fundus of the eye.  Wierusz-Wysocka et 
al (47) have stated that higher levels of HDL 
cholesterol are associated with decreased risk of 
diabetic retinopathy. 

Modifications of lipoproteins by glycation 
and oxidation and variations in the size 
distributions of lipoprotein particles within the 
major lipoprotein classes are not reflected in 
conventional lipid profiles (48). Timothy J. Lyons et 
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al (37) in 2004 demonstrated that severe 
retinopathy was associated with a shift in LDL 
particle size. These associations cannot be detected 
from conventional lipid profiles which do not 
discern subclass distributions. This may explain the 
findings of lipid profile of this study group. 

Several studies have shown that the 
duration of diabetes is significantly associated with 
DR in both type I and type II diabetes (49-51). In 
the present study patients with DR had a longer 
duration of the disease. The Wisconsin 
Epidemiologic Study of Diabetic Retinopathy 
(WESDR) has reported that higher prevalence of 
DR was associated with longer duration of diabetes 
(52). In the CURES Eye study 41.8% of patients had 
DR after 15 years of diabetes and severity of DR 
increased with longer duration of diabetes. In 
addition it has been demonstrated that for every 
five year increase in duration of diabetes, the risk 
for DR increased by 1.89 times (53).                                                                                                                       

The major limitation of the study is the 
small size of the study groups. Only large scale 
prospective studies will help to improve our 
understanding of the role of lipids and Lp (a) in 
Diabetic Retinopathy. 

CONCLUSION 

The results of this study have shown 
increased levels of Lp(a) in diabetic retinopathy. 
These findings suggest that Lp (a) levels which are 
genetically determined may also be involved in the 
pathogenesis of diabetic retinopathy along with 
hyperglycemia and longer duration of diabetes. 
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