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Abstract 

Background: Retinopathy in Type 2 Diabetes Mellitus (T2DM) is characterized by damage to the blood 

vessels in the retina, as a result of diabetes-related effects diabetic retinopathy (DR) is a noteworthy 

complication of diabetes. Objective: Studying the effect of the duration of type 2 diabetes on some 

biochemical parameters in the blood and their relationship to the extent of chronic complications such as 

retinopathy. Methods: 131 Individuals of both sexes, aged between 41 and 78 years, diagnosed with type 2 

diabetes mellitus. The number of T2DM with retinopathy was (68) including (36) females and (32) males, 

while T2DM without retinopathy was (63) including (28) females and (35) males. Certain biomarkers were 

evaluated such as HbA1C, Creatinine, fasting serum glucose (FSG), Cholesterol, triglyceride (TG), high-

density lipoprotein (HDL), low-density lipoprotein (LDL), and very-low-density lipoprotein (VLDL). 

Statistical analysis was conducted using a t-test to compare two parameters in the same group or between the 

studied groups.  Results: The findings indicate significant correlations among different biomarkers in the 

studied groups DR and DM, also (P value) and Pearson correlation (r) values show a relationship between 

biomarkers and retinopathy complications. Conclusions: There are notable correlations between creatinine 

levels and the duration of the disease in both the studied groups DR and DM, also there are highly significant 

correlations observed between HbA1C levels, creatinine, and the duration of diabetes mellitus (DM) without 

retinopathy, and this may be considered as a risk factor for the occurrence of retinopathy complication in a 

long duration of diabetes mellitus disease. 

Keywords: T2DM duration, creatinine, retinopathy. 

----------------------------------------------------------------------------------------------------------------------------------- 

1. INTRODUCTION 

Type 2 Diabetes, or (T2DM), is a disorder in a 

metabolic condition that is usually marked by insulin 

resistance and diminished insulin secretion by which 

the body's cells exhibit reduced responsiveness to 

insulin, resulting in higher levels of glucose in the 

bloodstream (1,2). Below are the essential aspects of 

T2DM (3-7). 

 Insulin Resistance: In type 2 diabetes, cells 

develop insulin resistance, (the essential and main 

hormone for blood sugar regulation), this resistance 

imposes a challenge for cells to effectively absorb 

glucose from the bloodstream. 
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 Impaired Insulin Secretion: As time 

progresses, the pancreas (the gland that is 

responsible for insulin production), might need great 

effort to release a sufficient quantity of insulin to 

counteract the resistance, this exacerbates the 

increases in blood glucose levels. 

 Beta-Cell Dysfunction: In the early stages, 

there's a compensatory boost in insulin production to 

uphold regular glucose levels. Nevertheless, with the 

advancement of the disease, beta cells undergo 

changes, causing a shortfall in insulin secretion and 

resulting in hyperglycemia. 

 Obesity and Lifestyle Factors: The majority of 

individuals with type 2 diabetes are overweight or 

exhibit a higher body fat percentage, especially 

around the abdominal area. The worldwide surge in 

obesity, sedentary habits, and the consumption of 

high-calorie diets has played a significant role in the 

escalating occurrence and prevalence of type 2 

diabetes. 

 Risk Factors: The development of type 2 

diabetes is influenced by various factors, 

encompassing obesity, genetics, one's ethnic 

background, and advancing in age. 

T2DM is a chronic condition disease that typically 

lasts for a lifetime, however, the progression of 

T2DM can vary from person to person.  

A study was carried out by Greenhill 2017 to find 

the correlation between T2DM and sleep in children, 

he did his study on 4525 children, and he suggested 

that increasing the duration of sleep could lead to 

lowering body fat levels and diminishing the risk of 

Type 2 diabetes from an early age (7). 

Schlienger 2013 mentioned that individuals 

diagnosed with type 2 diabetes face an elevated risk 

of numerous complications, primarily stemming 

from intricate and interlinked mechanisms like 

hyperglycemia, insulin resistance, low-grade 

inflammation, and accelerated atherogenesis. 

Conditions such as cardiocerebrovascular disease 

are commonly linked to type 2 diabetes and can pose 

life-threatening risks, especially coronary artery 

disease, heart failure, and stroke (9, 10). 

In 2015, another study was carried out by Nentwich 

and Ulbig, they mentioned that in developed 

countries, diabetic retinopathy stands as the 

prevailing microvascular complication of diabetes 

mellitus and represents the primary cause of 

blindness among individuals of working age. They 

found that the primary causes of vision loss in 

individuals with diabetes mellitus are diabetic 

macular edema and proliferative diabetic 

retinopathy. Adequate control of blood glucose and 

blood pressure levels can significantly reduce the 

incidence or progression of these potentially 

blinding complications. Regular ophthalmic exams 

are essential for early detection of ocular issues, 

allowing for timely initiation of treatments such as 

laser photocoagulation in cases of clinically 

significant diabetic macular edema or early 

proliferative diabetic retinopathy. This approach 

substantially reduces the risk of blindness. In 

advanced stages of diabetic retinopathy, pars-plana 

vitrectomy is performed to address vitreous 

hemorrhage and tractional retinal detachment (11). 

 Bui et al., 2019 studied the effect of prolonged 

exposure to high blood sugar and how this can lead 

to damage in small blood vessels, individuals with 

an extended history of type 2 diabetes mellitus 

(T2DM) are at a higher risk of experiencing harmful 

microvascular complications. These complications 

include retinopathy, neuropathy, and nephropathy, 

posing significant threats to human health. The 

researcher did their study from November 2015 to 

January 2016, a cohort of 4,490 patients from both 

sexes (male and female) diagnosed with type 2 

diabetes mellitus (T2DM), those patients were 

chosen from 8 hospitals in Tianjin, China. The 

outcomes of the multivariate logistic regression 

revealed that the duration of diabetes, insulin 

utilization, and the existence of hypertension and 

dyslipidemia emerged as the primary risk factors 
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associated with the onset of microvascular 

complications in individuals with type 2 diabetes 

mellitus (T2DM) (12). 

High blood sugar levels in people with type 2 

diabetes can harm the tiny blood vessels in the retina, 

the light-responsive tissue at the rear of the eye. Such 

damage can give rise to diabetic retinopathy, a 

situation that might cause vision issues and, if not 

addressed, eventual blindness. Hafeez et al., 2022 by 

which 200 individuals diagnosed with type 2 

diabetes for over 5 years, 28% exhibited diabetic 

retinopathy, while 59% showed signs of peripheral 

neuropathy. Interestingly, peripheral neuropathy 

was twice as prevalent as retinopathy. Among those 

with uncontrolled diabetes, 33.1% had retinopathy, 

and 65.46% had peripheral neuropathy (13). 

The current study aimed to find the effect of the 

duration of T2DM on some biochemical parameters 

in the blood and their relationship to the extent of 

chronic complications, particularly retinopathy 

complications. 

1. Patients and Methods  

2.1. Study Population Patients  

This study includes 131 patients of diabetes mellitus 

type 2, who were divided into two groups according 

to the presence or absence of retinopathy 

complications associated with diabetes mellitus. The 

number of T2DM with retinopathy was (68) 

including (36) females and (32) males, while T2DM 

without retinopathy was (63) including (28) females 

and (35) males.  

Patients were selected from the Specialized Center 

for Endocrinology and Diabetes in Al Kindi Hospital 

in Baghdad, for the period from January to 

November 2023. All patients were diagnosed by 

history taking and clinical examination by specialist 

doctors. Retinopathy was diagnosed by an 

Ophthalmologist. 

2.2 Sample selection 

Patients with diabetes mellitus type 2, of age range 

(41-78) years old, of both sexes. 

Patients of diabetes mellitus who met the exclusion 

criteria of ages less than 40 years old, pregnant 

women, had other types of eye diseases or 

intraocular therapies and surgeries; patients with 

CVD, malignancies, kidney diseases, thyroid 

diseases, and chronic inflammation. 

2.3 Data collection and outcome measurements 

5 ml of venous blood samples were taken from all 

patients after an overnight fast; 3 ml was placed in a 

gel tube for analysis of FSG, creatinine, and lipids; 

left for 10 minutes to clot at room temperature then 

centrifuged at 3000 rpm for 10 minutes to obtain 

serum. The remaining 2 ml of blood was placed in 

an EDTA tube for HbA1C assay. The main supplier 

for analyzing kits was Roche/ Germany and Biolabo/ 

France origins; using Cobas C111 and Bio-Rad D-

10/ HPLC for HbA1C analysis, whereas Cobas C311 

system and autoanalyzer used for glucose, 

creatinine, and lipid profile determination. The 

principles of analysis were enzymatic-colorimetric 

in general.   

Ethical permission was granted by the Department 

of Scientific Affairs' Ethical Permission Committee.   

Statistical analysis 

Use IBM SPSS statistics version 20.0 to compute the 

measured parameters and estimate the effect of 

certain factors and their correlations to the study 

hypothesis, anticipating independent samples t-test, 

Pearson correlation, ROC-analysis, and the 

probability for evaluation of significance at p-value 

≤ 0.01 and ≤ 0.05.   

3. RESULTS AND DISCUSSION 

The demography of the study is represented in Table 

1 showing all the parameters measured in T2DM 

individuals with and without retinopathy according 

to gender. Table 1 represents the demography of the 

study, by comparing diabetes mellitus with 

retinopathy (DR) and diabetes mellitus without 

retinopathy (DM); the statistics outline a significant 

difference in the age between males and females in 
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the DR group with a p-value of 0.013; the mean 

values were 56.53±8.64 for males while it was 

62.056±9.13 in females indicating the age of males 

with DR is lower than DR females, and also there is 

a significant difference between DR and DM women 

in their ages showing values 62.056±9.13 and 

55.18±8.28 respectively which indicate that the age 

of DR women is higher than DM women. The table 

also shows that the number of females with DR is 

higher than males (36 and 32 with a duration of 

14.16 and 10.169 respectively), this finding was 

confirmed by Li et al., 2020 who mentioned that, in 

individuals with T2DM, the occurrence of DR was 

more common among females than males; 

particularly in those of mean ages over 60 with 

duration over 10 years, may include the role of 

estrogen in shielding RGC-5 cells from injury 

caused by excessive glucose through the 

mitochondrial route. Furthermore, estrogen was 

discovered to perform a safeguarding role by 

lowering vascular resistance in major ocular veins 

and to be an essential controller of circulation in the 

retina (14). 

Table 1 also declares that the values of FSG and 

HbA1C in DR females are 215.4 and 9.68 

respectively, while in DR males the values are 

200.88 and 9.57 respectively with highly significant 

(P-value 0.001) differences in the level of HbA1C 

between the two sexes in DM group, these findings 

are similar with the results obtained by Stimson et 

al., 2020 who find that males exhibited a notably 

lower HbA1c level compared to females (15). 

 The level of Creatinine in DR males and females 

shows the mean values 0.965±0.34 and 0.802±0.22 

indicating a reduced level in women than men with 

a significant value 0.021. T2DM group is associated 

clinically with a lower-than-normal level of 

creatinine in both males and females, however, the 

significance in DR is much higher in males than 

females, this result matches with the findings of 

Song and his colleague that low blood creatinine 

levels brought on by weakened skeletal muscle may 

be linked to an increased risk of T2DM (16).  

Cholesterol in DR males and females is higher in DR 

patients (178.4 and 175.56 respectively) than in DM 

patients (150.97 and 151.08 respectively) this 

indicates that controlling the level of cholesterol 

must keep it at a low level to prevent the risk of 

retinopathy, this result match with a study conducted 

by Popescu and Moţa, 2009 who mentioned that 

there is a significant correlation between retinopathy 

and dyslipidemia, indicating that the implementation 

of systemic lipid-lowering therapy in individuals 

with T2DM is advantageous for those with retinal 

changes, aiming to prevent visual impairment (17). 

This study also found a significant difference in TG 

between DR and DM patients with values 186.26 vs. 

106.79 in males, and 167.05 vs. 102.45 in females 

respectively, while the HDL shows a significant 

difference (P value ≤ 0.01) in males and doesn’t 

show it in women. As for VLDL and LDL, the 

current study indicates significant differences 

between DR and DM in both males and females (P-

value ≤ 0.01) for VLDL and (P-value ≤ 0.05) in 

LDL, these findings are similar to other studies (18-

21). 

Table 2 presents the data comparison between the 

studied groups and within each group depending on 

the duration of diabetes mellitus disease (cutoff 

value ten years). Table 2 display comparison of 

measured parameters between the studied groups 

depending on the illness durations (≤ 10 or ˃10 

years); indicating no significance (P-value ˃ 0.05) in 

the ages of patients, except highly significant (P-

value ≤ 0.01) difference within the DR group; while 

the duration has a significant effect particularly 

when it is over 10 years (mean values were 

16.22±4.25 for DR and 13.50±2.37 for DM) with (P-

value = 0.012), this result is match with the finding 

of Voigt et al. 2018 who mentioned in their results 

that the duration of the diseases increase the 

possibility of the occurrence of retinopathy which is 
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usually based on the duration of diabetes, stood at 

1.1% during diagnosis, 6.6% within less than 5 

years, this percent increased to 12% for T2DM 

between 5 to 10 years, and reached to 24% spanning 

10 to 15 years, and came up to 39.9% after 15 to 20 

years, 52.7% following for patients after 20 to 25 

years, and reached to 58.7% after 25 to 30 years, and 

peaked at 63% after 30 years or more (22). In 

addition, it appears that the duration of the disease 

has an obvious effect as the results reflect significant 

differences in the mean of the duration of illness 

between the sub-groups of the studied groups. 

The fasting serum glucose (FSG) shows significant 

differences (P-value < 0.01) between the studied 

groups of illness’s duration ≤ 10 years, with a mean 

value of 208.59 for DR patients and 140.94 for DM, 

this finding matches with a study carried out by 

Ranganathan et al., 2022 who found that elevated 

fasting blood sugar levels were linked to the 

presence of diabetic retinopathy (23). 

In the current study, the HbAIC shows a significant 

difference for duration less and more than 10 years 

with p-values (0.001 & 0.037 respectively), due to 

its importance as the main factor that causes 

retinopathy which was also approved by other 

researchers (24,25). 

Whereas, creatinine does not show significant 

differences between the studied groups depending 

on the duration of the illness, unless in the DM (P 

value = 0.009), and it's near to significance (P value 

= 0.059) in DR, however a study conducted by 

Mujeeb et al. 2021, that was aimed to examine the 

ratio of urine protein (UP) and urine creatinine (UC) 

in diabetes mellitus and its impact as a risk factor for 

both the occurrence and severity of diabetic 

retinopathy (DR) find that the urine protein-to-

creatinine ratio (PCR) can serve as an indicator for 

the risk and advancement of diabetic retinopathy 

(26).  

Significant differences in cholesterol levels between 

DR and DM (P-values 0.001 and 0.029 accordingly 

for less and over 10 years duration of the disease), 

this result of the current study matches with the 

finding of Hammer et al. 2023, they found that the 

accumulation of cholesterol and the formation of 

cholesterol crystals (CC) constitute a unified 

pathogenic mechanism in the progression of diabetic 

retinopathy due to inflammation and microglia 

activation that lead to cell death (27). 

The triglyceride TG analysis shows a highly 

significant difference between DR and DM patients 

(P-values 0.001 and 0.008 respectively for less and 

over 10 years duration), this was also depicted by 

Srinivasan et al. 2020, who found that elevated 

TG/Glucose index levels are correlate with the 

existence of retinopathy and nephropathy in people 

with diabetes, suggesting its potential utility for 

monitoring metabolic status in clinical settings, 

thought that TG may be connected to endothelial 

dysfunction and lipid peroxidation, which are related 

to retinal difficulties in diabetes and microvascular 

issues (28). 

 While the HDL doesn’t show any significant 

differences between the study groups in correlation 

to the duration of the disease. In the current study no 

matter how long the duration (less or more than 10 

years), which is opposite to the finding of a study 

carried out by Kostapanos and Elisaf in 2014, they 

found that individuals with T2DM not only display 

reduced levels of HDL-C but also experience 

dysfunctional HDL. Moreover, a diminished 

concentration of HDL may elevate the susceptibility 

to developing T2DM by impairing β cell survival 

and secretory function (29). 

Regarding VLDL, the present study reveals highly 

significant differences between the study groups 

with P-values ≤ 0.01 for less and more than 10 years 

duration, while the LDL shows a significant 

difference only in patients with less than 10 years 

duration which matches with the finding of a study 

carried out by Bonilha et al. 2021 who find that in 

individuals with T2DM, atherosclerotic disease 
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progresses earlier, influenced by changes in LDL 

metabolism (30). 

Another study finds that substantially low LDL-C 

levels without statin intervention were notably 

linked to an elevated risk of T2DM, the connection 

between very low LDL-C levels unrelated to lipid-

lowering therapy and the likelihood of developing 

T2DM will be crucial [31]. 

Table 3 represents the correlation between the 

parameters in DR and DM groups. Table 3 shows the 

relationships between the observed variables within 

the examined groups, all the variables indicate a 

significant correlation between the biomarkers and 

the retinopathy; all p-values are below 0.05, as for 

Pearson Correlation (r), all the values are below the 

range  indicating the significant correlations 

between the biomarkers and the DR as well as with 

DM. There is a significant correlation between age 

and duration with a p-value (of 0.017), and (r) value 

(of 0.638), this finding is similar to the finding of 

Jenchitr et al., 2004 (32) who mentioned that the 

severity of retinopathy was not only associated with 

an extended duration of diabetes but also correlated 

with elevated glycosylated hemoglobin levels, 

increased systolic blood pressure, and the presence 

of proteinuria. These findings also match with the 

findings of the current study regarding HbAIC with 

p-value (0.001) and r-value (-0.429). This 

conclusion was also applied in DM patients with p-

values (of 0.04, and 0.001), while the r-value shows 

0.356, and 0.611 for the duration with age and 

HbAIC respectively. 

The correlation among Creatinine with Age, 

duration, and HDL was also detected in current 

research showing a significant correlation with p-

values (0.023, 0.032, and 0.042), r-values were 

(0.275, 0.261, and -0.248) respectively for DR; 

while for DM, the p-values for Creatinine with 

duration, and HbA1C were (0.002 and 0.005), and r-

values (0.381 and 0.348) respectively, which is the 

same findings of Zhang et al., 2018 (33) who 

concludes in their study that variability in serum 

creatinine and estimated glomerular filtration rate is 

linked to the presence and severity of diabetic 

retinopathy, irrespective of intra-individual means. 

Table 4 shows the ROC analysis by which positive 

actual is stated in the DR group. Our study 

demonstrates in Table 4 the top three markers as 

discriminators between DR and T2DM, those are the 

duration of the disease, HbA1C, and creatinine. At 

AUC (0.767), the duration of the disease highlights 

two cutoff points (9.50 and 10.50) at which any 

value higher than either of the two points is 

encouraging for retinopathy, 73-84% of patients 

without retinopathy, conversely 60-70% are 

accurately DR. In turn at (0.865) AUC, HbA1C was 

confidently distinguished between DR as positive 

instances and T2DM patients without retinopathy as 

negative events were 93% of patients truly 

diagnosed with retinopathy, and 63 % of patients 

were precisely categorized as DM without 

retinopathy. On the other hand, at AUC (0.66), the 

third biomarker creatinine plays an important 

differentiator factor between the studied groups at 

which 62% of patients DM without retinopathy and 

71% are DR with lower cutoff value than normal 

(0.71). 
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Table (1): Biochemical parameters assessed in Males and Females of the study groups 

Measured 

Parameters 

DR group DM Group  

Sex N Mean ± Std. D Sex N Mean ± Std. D Significance b 

C
r
e
a
tin

in
e 

Male 

Female 

Significancea 

32 

36 

0.965±0.34 

0.802±0.22 

0.021* 

Male 

Female 

Significancea 

35 

28 

0.797±0.26 

0.73±0.23 

0.25 

0.025* 

0.179 

H
b

A
1
C

 

Male 
Female 

Significancea 

32 

36 

9.57±2.16 
9.68±2.10 

0.84 

Male 
Female 

Significancea 

35 

28 

6.42±1.24 
7.26±1.63 

0.03* 

0.001** 

0.001** 

A
g
e 

Male 

Female 

Significancea 

32 

36 

56.53±8.64 

62.056±9.13 

0.013* 

Male 

Female 

Significancea 

35 

28 

53.08±6.79 

55.18±8.28 

0.275 

0.07 

0.003** 

D
u

r
a
tio

n
 

Male 
Female 

Significancea 

32 

36 

10.169±6.15 
14.16±5.96 

0.009** 

Male 
Female 

Significancea 

35 

28 

6.00±3.79 
7.25±4.76 

0.25 

0.001** 

0.001** 

F
S

G
 

Male 

Female 

Significancea 

32 

36 

200.88±83.67 

215.4±80.04 

0.47 

Male 

Female 

Significancea 

35 

28 
138.23±53.24 

160.47±56.13 

0.22 

0.001** 

0.002** 

H
D

L
 

Male 

Female 

Significancea 

32 

36 

38.92±8.14 

44.49±12.06 

0.028* 

Male 

Female 

Significancea 

35 

28 
47.79±8.57 

46.28±8.88 

0.50 

0.001** 

0.513 

T
G

 

Male 

Female 

Significancea 

32 

36 

186.26±92.70 

167.05±93.79 

0.40 

Male 

Female 

Significancea 

35 

28 

106.79±56.72 

102.45±31.69 

0.72 

0.001** 

0.001** 

C
h

o
le

ster
o

l 

Male 

Female 

Significancea 

32 

36 

178.4±44.28 

175.56±49.13 

0.80 

Male 

Female 

Significancea 

35 

28 

150.97±30.29 

151.08±25.84 

0.988 

0.004** 

0.013* 

V
L

D
L

 
Male 

Female 

Significancea 

32 

36 

37.25±18.54 

33.41±18.76 

0.40 

Male 

Female 

Significancea 

35 

28 

22.24±11.74 

21.85±8.10 

0.881 

0.001** 

0.002** 

L
D

L
 

Male 
Female 

Significancea 

32 

36 

104.31±41.21 
99.39±36.93 

0.605 

Male 
Female 

Significancea 

35 

28 

82.05±29.93 
84.12±22.18 

0.76 

0.013* 
0.045* 

a: Significance between sexes in each of the studied groups b: Significance in sexes between the studied groups.  *: 

significant differences at p-value ≤ 0.05; **: highly significant differences at p-value ≤ 0.01. 
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Table (2): Comparison of illness duration between the study groups 

 DR group DM Group  

 Duration N Mean ± Std. D Duration N Mean ± Std. D Significance a 

C
r
e
a
tin

in
e 

≤ 10 

˃10 

Significance 

27 

41 

0.81±0.16 

0.93±0.35 

0.059 

≤ 10 

˃10 

Significance 

53 

10 

0.73±0.18 

0.95±0.42 

0.009** 

0.062 

0.873 

H
b

A
1
C

 

≤ 10 

˃10 

Significance 

27 

41 

9.71±2.11 

9.58±2.14 

0.811 

≤ 10 

˃10 

Significance 

10 

53 

6.56±1.36 

8.04±1.48 

0.013* 

0.001** 

0.037* 

A
g
e 

≤ 10 

˃10 

Significance 

27 

41 

53.18±6.64 

63.58±8.43 

0.001** 

≤ 10 

˃10 

Significance 

53 

10 

53.07±6.63 

59.00±10.02 

0.101 

0.945 

0.206 

D
u

r
a
tio

n
 

≤ 10 

˃10 

Significance 

27 

41 

6.29±3.71 

16.22±4.25 

0.001** 

≤ 10 

˃10 

Significance 

53 

10 

5.25±3.10 

13.50±2.37 

0.001** 

0.213 

0.012* 

F
S

G
 

≤ 10 

˃10 

Significance 

27 

41 

208.59±89.95 

208.57±76.56 

0.999 

≤ 10 

˃10 

Significance 

53 

10 

140.94±52.24 

186.13±57.78 

0.04* 

0.001** 

0.328 

H
D

L
 

≤ 10 

˃10 

Significance 

27 

41 

43.66±12.54 

40.69±9.28 

0.267 

≤ 10 

˃10 

Significance 

53 

10 

47.24±7.89 

46.49±12.56 

0.806 

0.184 

0.105 

T
G

 

≤ 10 

˃10 

Significance 

27 

41 

168.31±76.62 

181.21±103.10 

0.557 

≤ 10 

˃10 

Significance 

53 

10 

107.63±50.38 

90.21±15.93 

0.048* 

0.001** 

0.008** 

C
h

o
le

ster
o

l 

≤ 10 

˃10 

Significance 

27 

41 

178.85±40.13 

175.64±50.84 

0.783 

≤ 10 

˃10 

Significance 

53 

10 

152.52±26.70 

143.07±35.62 

0.442 

0.001** 

0.029** 

V
L

D
L

 
≤ 10 

˃10 

Significance 

27 

41 

33.66±15.32 

36.24±20.62 

0.557 

≤ 10 

˃10 

Significance 

53 

10 

22.72±10.93 

18.62±3.47 

0.032* 

0.002** 

0.01** 
L

D
L

 

≤ 10 

˃10 

Significance 

27 

41 

101.45±38.03 

101.87±39.74 

0.965 

≤ 10 

˃10 

Significance 

53 

10 

81.99±27.28 

88.16±23.13 

0.466 

0.01** 

0.166 

a: Significance between subgroups of the main study groups; *(P<0.05): Significant 

**(P< 0.01): Highly significant 
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Table (3): Correlations among measured parameters within the studied groups 

Correlations within DR Correlations within DM 

Parameters 
Significance 

(P value) 

Pearson 

Correlation (r) 
Parameters 

Significance 

(P value) 

Pearson 

Correlation (r) 

Duration * Age 0. 017 0.638** Duration * Age 0.04 0.356** 

Creatinine * 

Duration 
0.032 0.261* 

Creatinine * 

Duration 
0.002 0.381** 

Creatinine * Age 0.023 0.275* HbA1C Duration 0.001 0.611** 

HbA1C * Age 0.001 -0.429-** 
Creatinine * 

HbA1C 
0.005 0.348** 

Creatinine * HDL  0.042 -0.248-* TG * HbA1C 0.011 0.320* 

   
VLDL * 

Duration 
0.028 0.278* 

** Correlation is significant at the 0.01 level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed) 

 

 

Table (4): The ROC analysis 

Parameters Cutoff point Sensitivity 
Asymptotic 

Significance b 
specificity AUC 

Duration 
9.50 0.706 

0.001 
0.730 

0.767 
10.50 0.603 0.841 

HbA1C 6.65 0.93 0.001 0.635 0.865 

Creatinine 0.71 0.71 0.002 0.62 0.660 

The positive actual state is DR. AUC: Area Under the Curve; b. Null hypothesis: true area = 0.5 

 

 

 

4. CONCLUSION 

There is a significant correlation between creatinine 

and the duration of the disease in DM with and 

without retinopathy. Highly significant correlations 

between HbA1C with creatinine and the duration of 

the DM disease without retinopathy may be 

considered as risk factors for the occurrence of 

retinopathy complications on long duration of DM 

disease. In addition to the presence of discrepancies 

in the creatinine levels in DM and DR groups. 

 RECOMMENDATION 

This study highlights the necessity of measuring the 

creatinine level as a routine analysis in diabetic 

patients, especially when its level is 0.71 mg/dl, with 

a duration of the disease exceeding 9.5-10.50 years 

and an HbA1C level of more than 6.65%. 

CONFLICT OF INTEREST: No conflict of 

interest.  

Funding source: The authors declare they did not 

receive any source of funds. 

5. REFERENCES 

1. Zhou X, Siegel KR, Ng BP, Jawanda S, Proia 

KK, Zhang X, Albright AL, Zhang P. Cost-

effectiveness of Diabetes Prevention Interventions 

Targeting High-risk Individuals and Whole 



Journal of Bioscience and Applied Research, 2024, Vol.10, No. 2, P.235-246             pISSN: 2356-9174, eISSN: 2356-9182         244 

T2DM Duration, chronic complication extent  
 

Populations: A Systematic Review. Diabetes Care. 

2020 Jul;43(7):1593-1616. doi: 10.2337/dci20-

0018. 

 

2. Siegel KR, Ali MK, Zhou X, Ng BP, Jawanda S, 

Proia K, Zhang X, Gregg EW, Albright AL, Zhang 

P. Cost-effectiveness of Interventions to Manage 

Diabetes: Has the Evidence Changed Since 2008? 

Diabetes Care. 2020 Jul;43(7):1557-1592. doi: 

10.2337/dci20-0017.  

 

3. Kahn SE, Cooper ME, Del Prato S. 

Pathophysiology and treatment of type 2 diabetes: 

perspectives on the past, present, and future. Lancet. 

2014 Mar 22;383(9922):1068-83. doi: 

10.1016/S0140-6736(13)62154-6.  

 

4. Blaslov K, Naranđa FS, Kruljac I, Renar IP. 

Treatment approach to type 2 diabetes: Past, present 

and future. World J Diabetes. 2018 Dec 

15;9(12):209-219. doi: 10.4239/wjd.v9.i12.209.  

 

5. Goyal R, Singhal M, Jialal I. Type 2 Diabetes. 

[Updated 2023 Jun 23]. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 2023 

Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK513253. 

6. Galicia-Garcia U, Benito-Vicente A, Jebari S, 

Larrea-Sebal A, Siddiqi H, Uribe KB, Ostolaza H, 

Martín C. Pathophysiology of Type 2 Diabetes 

Mellitus. Int J Mol Sci. 2020 Aug 30;21(17):6275. 

doi: 10.3390/ijms21176275.  

7. Pawar, V., Sontakke, A., Pawar, S. 

Interconnection between oxidative stress and type 2 

diabetes mellitus. Journal of Bioscience and Applied 

Research, 2023; 9(4): 192-198. doi: 

10.21608/jbaar.2023.325677 

 

8. Greenhill C. Diabetes: Risk of T2DM in children 

- influence of sleep duration. Nat Rev Endocrinol. 

2017 Oct;13(10):561. doi: 

10.1038/nrendo.2017.117.  

 

9. Schlienger JL. Complications du diabète de type 

2 [Type 2 diabetes complications]. Presse Med. 2013 

May;42(5):839-48. French. doi: 

10.1016/j.lpm.2013.02.313.  

 

10. Yameny, A. Ferritin as a biomarker of 

infection in COVID-19 non-hospitalized 

patients. Journal of Bioscience and Applied 

Research, 2021; 7(1): 23-28. doi: 

10.21608/jbaar.2021.172371 

 

11. Nentwich MM, Ulbig MW. Diabetic 

retinopathy - ocular complications of diabetes 

mellitus. World J Diabetes. 2015 Apr 15;6(3):489-

99. doi: 10.4239/wjd.v6.i3.489.  

 

12. Bui HDT, Jing X, Lu R, Chen J, Ngo V, Cui Z, 

Liu Y, Li C, Ma J. Prevalence of and factors related 

to microvascular complications in patients with type 

2 diabetes mellitus in Tianjin, China: a cross-

sectional study. Ann Transl Med. 2019 

Jul;7(14):325. doi: 10.21037/atm.2019.06.08.  

 

13. Hafeez M, Achar P, Neeralagi M, Naik GT. 

Correlation between Diabetic Retinopathy and 

Diabetic Peripheral Neuropathy in Patients with 

Type II Diabetes Mellitus. J Pharm Bioallied Sci. 

2022 Jul;14(Suppl 1): S658-S661. doi: 

10.4103/jpbs.jpbs_138_22.  

 

14. Li M, Wang Y, Liu Z, Tang X, Mu P, Tan Y, 

Wang J, Lin B, Deng J, Peng R, Zhang R, He Z, Li 

D, Zhang Y, Yang C, Li Y, Chen Y, Liu X, Chen Y. 

Females with Type 2 Diabetes Mellitus Are Prone to 

Diabetic Retinopathy: A Twelve-Province Cross-

Sectional Study in China. J Diabetes Res. 2020 Apr 

21; 2020:5814296. doi: 10.1155/2020/5814296.  

 

15. Stimson RH, Dover AR, Forbes S, Strachan 

MWJ, McKnight JA, Gibb FW. HbA1c Is 

Disproportionately Higher in Women and Older 

file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx


Journal of Bioscience and Applied Research, 2024, Vol.10, No. 2, P.235-246             pISSN: 2356-9174, eISSN: 2356-9182         245 

T2DM Duration, chronic complication extent  
 

People with Type 1 Diabetes Compared With Flash 

Glucose Monitoring Metrics of Glycemic Control. J 

Diabetes Sci Technol. 2022 Mar;16(2):446-453. doi: 

10.1177/1932296820967335.  

 

16. Song DK, Hong YS, Sung YA, Lee H. 

Association of serum creatinine levels and risk of 

type 2 diabetes mellitus in Korea: a case control 

study. BMC Endocr Disord. 2022 Jan 4;22(1):4. doi: 

10.1186/s12902-021-00915-2.  

 

17. Popescu T, Moţa M. Dyslipidemia and 

hypertension in patients with type 2 diabetes and 

retinopathy. Rom J Intern Med. 2009;47(3):235-41. 

PMID: 20446438. 

 

18. Zoppini G, Negri C, Stoico V, Casati S, Pichiri 

I, Bonora E. Triglyceride-high-density lipoprotein 

cholesterol is associated with microvascular 

complications in type 2 diabetes mellitus. 

Metabolism. 2012 Jan;61(1):22-9. doi: 

10.1016/j.metabol.2011.05.004.  

 

19. Ozawa GY, Bearse MA Jr, Adams AJ. Male-

female differences in diabetic retinopathy? Curr Eye 

Res. 2015 Feb;40(2):234-46. doi: 

10.3109/02713683.2014.958500.  

 

20. Lee MY, Hsiao PJ, Huang JC, Hsu WH, Chen 

SC, Chang JM, Shin SJ. Associations between 

Triglyceride/High-density lipoprotein cholesterol 

ratio and micro-and macroangiopathies in type 2 

diabetes mellitus. Endocr Pract. 2018 Jul;24(7):615-

621. doi: 10.4158/EP-2017-0254.  

 

21. Ezhilvendhan K, Sathiyamoorthy A, Prakash 

BJ, Bhava BS, Shenoy A. Association of 

Dyslipidemia with Diabetic Retinopathy in Type 2 

Diabetes Mellitus Patients: A Hospital-Based Study. 

J Pharm Bioallied Sci. 2021 Nov;13(Suppl 2): 

S1062-S1067. doi: 10.4103/jpbs.jpbs_164_21.  

 

22. Voigt M, Schmidt S, Lehmann T, Köhler B, 

Kloos C, Voigt UA, Meller D, Wolf G, Müller UA, 

Müller N. Prevalence and Progression Rate of 

Diabetic Retinopathy in Type 2 Diabetes Patients in 

Correlation with the Duration of Diabetes. Exp Clin 

Endocrinol Diabetes. 2018 Sep;126(9):570-576. doi: 

10.1055/s-0043-120570.  

 

23. Ranganathan RS, K EV, R S, Manimozhian N. 

High Fasting Blood Sugar and Increased Waist 

Circumference as Risk Factors for Diabetic 

Retinopathy in Type 2 Diabetes Patients Older than 

45 Years. Cureus. 2022 Aug 23;14(8):e28291. doi: 

10.7759/cureus.28291. 

 

24. Almutairi NM, Alahmadi S, Alharbi M, Gotah 

S, Alharbi M. The Association Between HbA1c and 

Other Biomarkers with the Prevalence and Severity 

of Diabetic Retinopathy. Cureus. 2021 Jan 

6;13(1):e12520. doi: 10.7759/cureus.12520.  

 

25. Rasoulinejad SA, Meftah N, Maniati MS, 

Maniati M. High levels of FBS and HbA1c and their 

association with diabetic retinopathy: a study in the 

north of Iran. J Diabetes Metab Disord. 2022 Mar 

10;21(1):399-406. doi: 10.1007/s40200-022-00986-

5.  

 

26. Mujeeb S, Rodrigues GR, Nayak RR, Kamath 

AR, Kamath SJ, Kamath G. Urine protein: Urine 

creatinine ratio correlation with diabetic retinopathy. 

Indian J Ophthalmol. 2021 Nov;69(11):3359-3363. 

doi: 10.4103/ijo.IJO_1269_21.  

27. Hammer SS, Dorweiler TF, McFarland D, Adu-

Agyeiwaah Y, Mast N, El-Darzi N, Fortmann SD, 

Nooti S, Agrawal DK, Pikuleva IA, Abela GS, Grant 

MB, Busik JV. Cholesterol crystal formation is a 

unifying pathogenic mechanism in the development 

of diabetic retinopathy. Diabetologia. 2023 

Sep;66(9):1705-1718. doi: 10.1007/s00125-023-

05949-w. 

 

file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx


Journal of Bioscience and Applied Research, 2024, Vol.10, No. 2, P.235-246             pISSN: 2356-9174, eISSN: 2356-9182         246 

T2DM Duration, chronic complication extent  
 

28. Srinivasan S, Singh P, Kulothungan V, Sharma 

T, Raman R. Relationship between triglyceride 

glucose index, retinopathy and nephropathy in Type 

2 diabetes. Endocrinol Diabetes Metab. 2020 Aug 

19;4(1): e00151. doi: 10.1002/edm2.151.  

 

29. Kostapanos MS, Elisaf MS. High density 

lipoproteins and type 2 diabetes: Emerging concepts 

in their relationship. World J Exp Med. 2014 Feb 

20;4(1):1-6. doi: 10.5493/wjem.v4.i1.1. 

 

30. Bonilha I, Hajduch E, Luchiari B, Nadruz W, 

Le Goff W, Sposito AC. The Reciprocal 

Relationship between LDL Metabolism and Type 2 

Diabetes Mellitus. Metabolites. 2021 Nov 

28;11(12):807. doi: 10.3390/metabo11120807.  

 

31. Feng Q, Wei WQ, Chung CP, Levinson RT, 

Sundermann AC, Mosley JD, Bastarache L, 

Ferguson JF, Cox NJ, Roden DM, Denny JC, Linton 

MF, Edwards DRV, Stein CM. Relationship 

between very low low-density lipoprotein 

cholesterol concentrations not due to statin therapy 

and risk of type 2 diabetes: A US-based cross-

sectional observational study using electronic health 

records. PLoS Med. 2018 Aug 28;15(8):e1002642. 

doi: 10.1371/journal.pmed.1002642.  

 

32. Jenchitr W, Samaiporn S, Lertmeemongkolchai 

P, Chongwiriyanurak T, Anujaree P, Chayaboon D, 

Pohikamjorn A. Prevalence of diabetic retinopathy 

in relation to duration of diabetes mellitus in 

community hospitals of Lampang. J Med Assoc 

Thai. 2004 Nov;87(11):1321-6. PMID: 15825707. 

 

33. Zhang X, Kumari N, Low S, Ang K, Yeo D, 

Yeoh LY, Liu A, Kwan PY, Tang WE, Tavintharan 

S, Sum CF, Lim SC. The association of serum 

creatinine and estimated glomerular filtration rate 

variability with diabetic retinopathy in Asians with 

type 2 diabetes: A nested case-control study. Diab 

Vasc Dis Res. 2018 Nov;15(6):548-558. doi: 

10.1177/1479164118786969.  

 

file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx
file:///C:/Users/ACER/Downloads/Article%20Text%20الكامل.docx

