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Abstract: Diabetic Retinopathy (DR) is the leading cause of vision loss in adults aged 20–74 years. DR classified as the fifth 

most common cause of preventable blindness and fifth furthermost common cause of moderate to severe visual impairment. A 

retrospective cohort study was performed to evaluate the prevalence of DR, and the effect of statins on the DR, among 

outpatients with Type 2 diabetes mellitus. The study was done at the endocrine clinic in Hospital Pulau Pinang, Malaysia. Two 

cohorts of 717 diabetic outpatients (559 statins user and 158 statins non-users) were investigated for demographic data and 

diagnosis of DR. Findings were presented as descriptive statistics. The age of 717 subjects was (55.2±14.9) years and females 

367 (51.2%). About 166 (23.2%) patients had DR with age (58.2±14.9) years. From 559 (78%) outpatients were statins-user, 

143 (25.6%) had DR with age (58.5±14.9) years. While the control group 158 (22%) participants, only 23 (14.6%) had DR 

with age (56.3±14.9) years. The relative risk (RR) for DR in the statin-user group for DR is 1.75 and excessive relative risk 

(ERR) 75%. The absolute risk (AR) is 11% and number need to harm (NNH) is 9. Nearly one-quarter of the subjects had 

diabetic retinopathy. The risk of diabetic retinopathy incidence is higher in the statins user group than statins non-user cohort. 
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1. Background 

Diabetic Retinopathy (DR) is a microvascular 

complication of diabetes subsequent for hyperglycemia and 

glucose-related hyperosmolarity, and diabetic macular edema 

is a prominent cause of severe vision loss in patients with DR 

[1 - 4]. While the fundamental elements of progression of 

diabetic retinopathy and diabetic macular edema are known 

to be concomitant with the duration of diabetes and 

hypertension, dyslipidemia is considered a risk factor for DR 

and diabetic macular edema too [5, 6, 7]. 

Diabetic Retinopathy (DR) is the primary reason of vision 

damage in individuals aged 20–74 years [8]. From 1990–

2010, DR graded as the fifth greatest corporate root of 

preventable loss of sight and fifth supreme communal cause 

of moderate to severe visual impairment [9]. In 2010, of an 

assessed, 285 million persons global with diabetes, over one-

third had signs of DR, and a one-third of these are suffering 

from vision-threatening diabetic retinopathy (VTDR), 

defined as severe nonproliferative DR or proliferative DR 

(PDR) or the presence of diabetic macular edema (DME) 

[10]. These estimates are expected to rise further due to the 

increasing prevalence of diabetes, aging of the population 

and growing of life expectancy of those with diabetes [11 - 

15]. 

Lipid-lowering therapy with statins prevents major 

cardiovascular events and reduces mortality in patients with 

diabetes mellitus [16, 17]. However, new studies found that 

statin use is associated with a small but significant increased 

risk for development of diabetes [18 - 21]. In disparity to 

these outcomes, the effect of statins on the progress of 

diabetic microvascular complications is unknown. A 



107 Mohamed Anwar Hammad et al.:  Statins Effects on Diabetic Retinopathy Among Patients with Type 2 Diabetes Mellitus  

 

countrywide revision in Denmark reported that statin users 

had a lesser cumulative occurrence of diabetic neuropathy 

and DR before the diagnosis of diabetes [22]. On the other 

hand, Mansi et al. [23] described that statin use was 

accompanied with an augmented risk of diabetic 

complications in their investigation of propensity score-

matched statin users and non-users. Although these 

individual revisions presented different outcomes, the 

American College of Cardiology (ACC) and the American 

Heart Association (AHA) lately suggested statins for all 

persons with diabetes who have low-density lipoprotein 

(LDL) cholesterol ≥ 70 mg/dL and amongst the ages of 40 

and 75 years-old [24]. However, the consequence of statin 

use on the increase of diabetic macular edema and 

progression of DR in individuals with pre-existing Type 2 

diabetes is unknown. 

The role of statins in the development of microvascular 

disease in patients with diabetes is uncertain. In this project, 

the hypothesis that statins use effect on the risk of diabetic 

retinopathy was verified in individuals with Type 2 diabetes 

mellitus. 

2. Objectives 

To explore the prevalence of diabetic retinopathy and 

determine the association between systemic statins use and 

diabetic retinopathy among Malaysian outpatients with Type 

2 diabetes mellitus. 

3. Methods and Study Design 

A retrospective cohort study was performed at the 

endocrine clinic in Hospital Pulau Pinang, Malaysia. Two 

groups of 717 diabetic outpatients (559 statins user and 158 

statins non-users) were reviewed. Patients with Type 2 

diabetes were checked retrospectively to determine the effect 

of statins usage on diabetic retinopathy. Demographic data, 

ophthalmologist diagnosis of DR and the clinical data were 

collected from the patients’ medical records and the 

corresponding medical team. 

3.1. Inclusion Criteria 

Outpatients with Type 2 diabetes mellitus, age 18 years 

and above were included in the study. Patients who had eye 

investigation to diagnose the diabetic retinopathy. Patients 

started statin therapy from ≥6 months. 

3.2. Exclusion Criteria 

Patients with cancer, HIV, pregnancy, blindness, below 18 

years old, patients with Type 1 diabetes were excluded from 

the study, and Patients started statin therapy from <6 months. 

3.3. Ethical Consideration 

From the ethical standpoint, the project tracked the 

Clinical Research Centre (CRC) processes of the registering 

in Hospital Pulau Pinang. Also, the project had registry 

number in the National Medical Research Register (NMRR 

ID: NMRR-15-1068-25700) [25]. Also, all subjects have 

signed an informed consent form, and all of the study steps 

were done under the supervision of experts. All aspects of the 

study proposal, containing access to and the use of clinical 

and demographic statistics of the subjects, was authorized by 

the institutional medical ethics committee and the local 

health authorities before the beginning of this study. 

Information on patients was strictly protected and used for 

clinical research only. The dignity and confidentiality of the 

subjects are protected in the future study and publication. 

 

Figure 1. The flowchart of the study, AIDS: acquired immune deficiency 

syndrome. 

3.4. Data Collection 

The primary researcher collected data. An established, 

validated data collection scheme was used for collecting 

clinical, patients’ demographics and laboratory data. 

Demographic features include age, gender, height, weight, 

and ethnicity. The associated clinical variables include DR, 

co-morbidities, statins medications, drugs dosage, and their 

period. Data were collected from patients, patients’ medical 

records, and medical team. “Figure 1” provides the flowchart 

of the project presented in this paper. 

3.5. Statistical Analysis 

The data were investigated using the Statistical Package for 

Social Sciences (SPSS) version 23.0. Parametric data were 

described as average ± Standard Deviation (SD). Categorical 

variables were presented as an absolute (number) and relative 

frequencies (percentage). Comparison of continuous factors 

was conducted by independent t-test, while Pearson’s χ2 test, 

Kendall's tau_b, Spearman's and Kruskal Wallis Test were 

used for comparison of nominal and categorical variables. All 

variables that contributed to the incidence of diabetic 

retinopathy or were significantly associated with DR in the 

bivariate exploration were entered into a logistic regression 

model; Multivariable Cox proportional hazard regression 
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modeling and multinomial logistic regression test were used to 

monitor the influence of confounders. A CI: 95% and p-value 

at the level of 0.05 were considered statistically significant. 

4. Results 

The age of 717 subjects was (55.2±14.9) years and females 

367 (51.2%). The ethnicity distribution was 268 (37.4%) 

Malay, 255 (35.6%) Chinese and 194 (27%) Indian. About 

166 (23.2%) cases had diabetic retinopathy with mean of age 

(58.2±14.9) years. From 559 (78%) subjects were statins-

user, 143 (25.6%) had DR with age (58.5±14.9) years. The 

control group 158 (22%) cases, only 23 (14.6%) had DR with 

age (56.3±14.9) years. Correlations tests showed a significant 

correlation between statins use and DR (p-value: 0.004) as in 

Table 1 and Table 2. The relative risk (RR) for DR in the 

statin-user cohort for DR is 1.75 and excess relative risk 

(ERR) 75%. The absolute risk (AR) is 11% and number need 

to harm (NNH) is nine as shown in Table 3. While Kruskal 

Wallis Test indicated a statistical significance of the relation 

of age, history of diabetes (diabetic period), hypertension and 

statin on DR as described in Table 4. 

Table 1. Comparison of baseline characteristics of DR with statin user and statin non-user patients. 

Variable No. of participants  

 Statin user (n = 559) Statin non-user (n = 158) P value 

Age, (mean ± SD), year 58.5±14.9 45.2±14.9 0.315 

Gender    

Male 271 (48.5%) 79 (50%) 0.627 

Female 288 (51.5%) 79 (50%) 0.764 

Ethnicity    

Malay 216 (38.6%) 52 (32.9%) 0.482 

Chinese 189 (33.8%) 66 (41.8%) 0.416 

Indian 154 (27.6%) 40 (25.3%) 0.448 

BMI (mean ± SD) kg/m2 28.6±5.7 28.7±5.7 0.355 

DR 143(25.6%) 23(14.6%) 0.001 

Comorbidity 4.7±1.76 4.5±1.76 0.131 

Correlation is significant at the p-value < 0.05 level (2-tailed). BMI: Body Mass Index, DR: Diabetic Retinopathy, SD: Standard Deviation. 

Table 2. Correlations among DR incidence and statins. 

Correlations test DR Statins 

Kendall's tau_b 

DR 

Correlation Coefficient 1.000 0.108 

Sig. (2-tailed) . 0.004 

N 717 717 

Statins 

Correlation Coefficient 0.108** 1.000 

Sig. (2-tailed) 0.004 . 

N 717 717 

Spearman's rho 

DR 

Correlation Coefficient 1.000 0.108** 

Sig. (2-tailed) . 0.004 

N 717 717 

Statins 

Correlation Coefficient 0.108 1.000 

Sig. (2-tailed) 0.004 . 

N 717 717 

Correlation is significant at the p-value < 0.05 level (2-tailed). DR: Diabetic Retinopathy. 

Table 3. Contingency table of the effect of statin on diabetic retinopathy. 

 DR Without DR Total Risk % 

Statin user 143 416 559 0.256 

Statin non-user 23 135 158 0.146 

DR: Diabetic Retinopathy 

Table 4. Kruskal Wallis Test. 

Variables my effect on DR Chi-Square df P-value. 

Age 7.569 1 0.006 

Diabetic Period 52.455 1 0.000 

Ethnicity 0.208 1 0.648 

Gender 0.288 1 0591 

HbA1c 1.73 1 0.188 

Hypertension 5.715 1 0.017 

Medicine adherence 0.024 1 0.878 

Statin 8.403 1 0.004 

P-value is statistically significant at the level of 0.05 level (2-tailed). DR: Diabetic Retinopathy, HbA1c: glycated hemoglobin A1c 
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Multivariable Cox proportional hazard regression 

modeling documented a statistically significant risk of 

statins, HbA1c control, hypertension, diabetic period and 

medications adherence for diabetic retinopathy incidence (p-

value < 0.001) as illustrated in Table 5. On the other hand, 

glycated hemoglobin HbA1c value, gender, and ethnicity 

showed non-significant association with the incidence of 

diabetic retinopathy (p-value > 0.05). 

Table 5. Multivariable Cox proportional hazard regression modeling. 

Variables my 

effect on DR 
B SE Wald df p-value 

Statins -0.661 0.102 41.994 1 0.000 

HbA1c 0.039 0.027 1.995 1 0.158 

Gender 0.121 0.075 2.598 1 0.107 

Ethnicity -0.072 0.050 2.035 1 0.154 

HbA1c_Control 0.676 0.116 34.165 1 0.000 

HTN -0.409 0.095 18.414 1 0.000 

Diabetic_Period -0.051 0.005 97.148 1 0.000 

Adherence 0.273 0.082 11.077 1 0.001 

HAZ_1 0.181 0.081 5.002 1 0.025 

P-value is statistically significant at the level of 0.05 level (2-tailed). DR: 

Diabetic Retinopathy, HbA1c: Glycated hemoglobin A1c, HAZ: Hazard, 

HTN: Hypertension 

Multinomial logistic regression confirmed the statistical 

significance impact of statins on diabetic retinopathy 

incidence (p-value < 0.001) as described in Table 6. 

Table 6. Multinomial logistic regression. 

Variables my 

effect on DR 

Likelihood of 

Reduced Model 

(-2 log) 

Likelihood ratio test 

Chi-Square df p-value 

Diabetic_Period 523.001 2.271 1 0.132 

Age 522.223 1.494 1 0.222 

HbA1c 520.798 0.068 1 0.794 

Gender 520.871 0.142 1 0.707 

Ethnicity 520.798 0.068 1 0.794 

HbA1c_Control 521.509 0.779 1 0.377 

HTN 521.934 1.204 1 0.272 

Adherence 520.831 0.101 1 0.751 

HAZ_1 724.772 204.043 1 0.000 

Statins 534.316 13.586 1 0.000 

P-value is statistically significant at the level of 0.05 level (2-tailed). DR: 

Diabetic Retinopathy, HbA1c: Glycated hemoglobin A1c, HAZ: Hazard, 

HTN: Hypertension 

5. Discussion 

Diabetic retinopathy (DR) is a common microvascular 

problem of diabetes mellitus (DM) and is measured as the 

principal source of visual damage in working-age adults 

universally. Dyslipidemia has been connected with DR, but 

not with development of the proliferative form of DR 

although the precise part in the pathogenesis of DR and 

diabetic macular edema (DME) rests uncertain. As a 

consequence, a rational query raising is whether adjustment 

of dyslipidemia may modify the progression of DR. Statins 

do not seem to affect DR development. On the other hand, 

fenofibrate has been established to significantly decrease the 

degree of advance of DR in persons with pre-found mild DR, 

although it has no effort on individual’s vision nor the 

avoidance of DR expansion in Type 2 diabetic individuals 

without DR. A fascinating point that requirements further 

assessment is why patients without DR or those with extreme 

DR look to have no advantage from fenofibrate treatment 

[26, 27]. 

Statins are a category of medications prescribed for 

dyslipidemia and atherosclerotic illnesses. Later of their 

appearance, many adverse events have been associated with 

their use. Ocular complaints are rare but thoughtful side-

effects of statins (blurred vision, hypermetropia, decreased 

visual acuity, visual disorders, myopia, visual field 

deficiency, astigmatism, and presbyopia) which might be 

concomitant with liver or muscle problems by investigating 

the frequency of ocular adverse events among the 

documented adverse drug reactions from the Food and Drug 

Administration (FDA) and Adverse Drug Reactions Advisory 

Committee (ADRAC) data. FDA between 1988 and 2013 

and ADRAC between 1988 and 2011, among 131,755 cases 

of patients taking statins in the Food and Drug 

Administration, there were 2325 cases reported ocular 

adverse events after using statins (1.8%). The most highly 

reported ocular adverse reactions associated with statins were 

blurred vision (48.4%) and visual impairment (25.7%). A 

bigger proportion of the adverse events for cases taking 

atorvastatin (2.1%). Of the 1.8%, visual side effects mostly 

happened alone (60.9%), tracked by 30.3% where muscle 

adverse events also were tangled. The Adverse Drug 

Reactions Advisory Committee data held 136 patients of 

statins related ocular adverse events (47 patients stated 

blurred vision and 64 documented vision impairment) [28, 

29]. 

Spontaneous documentations from the National Registry 

of Drug-Induced Ocular Side Effects, the Food and Drug 

Administration and the World Health Organization (WHO) 

were collected on statins and ptosis, diplopia, and 

ophthalmoplegia. Two hundred fifty-six case reports of 

ptosis, diplopia, and ophthalmoplegia concomitant with 

statins were reported, comprising 91 females, 143 males, and 

22 case reports where the sex was not identified. The average 

age was 64.5+/-10 years. Average time from the beginning of 

therapy to the appearance of the ADR was 8.3+/-1.5 months 

(range, 1 day-84 months). Seven patients were taking two 

statin drugs, and 5 also were taking gemfibrozil. Nine 

patients had diabetes mellitus. A total of 23 case reports 

described complete ophthalmoplegia. Ptosis was reported 

alone 8 times and in conjunction with diplopia 18 times. 

According to WHO criteria, the association between statin 

treatment and diplopia, ptosis, or ophthalmoplegia is 

possible. Plausible mechanism myositis of the extraocular 

muscles, the levator palpebrae superioris muscles, or both 

[30]. 

A retrospective case series describes the association 

between ocular hemorrhage and statins. The clinical 

characteristics of 95 case reports submitted to the National 
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Registry of Drug-Induced Ocular Side Effects, the WHO, and 

the FDA, are summarized with the classification of this 

visual side effect according to WHO criteria. After 300 days 

with 11 positive dechallenge reports and two positive 

rechallenge cases. Some patients also received medicines 

known to rise hemorrhage times. Ocular hemorrhage is 

"possibly" related to statin treatment, according to the 

collected data, [31]. 

In 2014, Mohammad Asghar et al., determine the 

frequency of retinopathy and its different grades among Type 

2 diabetic patients with metabolic syndrome. This research 

was performed in the Department of Medicine, Lady Reading 

Hospital Peshawar from March 2011 to August 2011. 

Through a descriptive cross sectional study strategy, a total 

of 201 patients with diabetes mellitus having metabolic 

syndrome were selected consecutively from the outpatient 

department and fundoscopy was done to determine and grade 

DR and results were recorded. The average age of 

participants was 39 ± 12.2 years with 54.7% female gender. 

On fundoscopy, DR was established in 35 (17.4%) of patients 

with the utmost of them with retinopathy found in older age 

group, i.e., 34.6% in the age group ≥ 60 years old and 20% in 

the age group 50-59 years. On grading of diabetic 

retinopathy, 40% were in the mild to moderate 

nonproliferative diabetic retinopathy (NPDR) group, 37.1% 

in the severe nonproliferative diabetic retinopathy (NPDR) 

group and 22.9% were in the proliferative diabetic 

retinopathy (PDR) group which agrees with our findings. 

Diabetic retinopathy is a common sequela of diabetes in 

patients with metabolic syndrome with proliferative diabetic 

retinopathy less prevalent than nonproliferative diabetic 

retinopathy. It necessitates steady track up of these patients to 

prevent the increase of proliferative disease and its 

difficulties. More studies are recommended before making 

commendations for amendments in principles of its 

management [32, 33]. 

Jameel Nasser et al., 2014 recognize risk features for DR 

among outpatients with diabetes attending primary care 

health centers and to measure the level of control. Case 

control study was conducted in twenty-two health centers. 

The medical archives of outpatients with diabetes who were 

checked for retinopathy throughout the year 2011 have been 

investigated. The following were reported: age, diabetes 

duration, gender, glycated hemoglobin (A1C), blood pressure 

(BP), lipid profile, smoking status, absence or presence of 

chronic renal failure. Also, Guardian drugs [Angiotensin 

Converting Enzyme Inhibitors (ACEIs), Angiotensin 

Receptor Blockers (ARBs), Statins and Aspirin] were 

reported. Also, patients with diabetes who were reviewed as 

normal (no DR) from 4 health centers were randomly 

selected, and their medical records were examined to 

compare the risk mentioned above factors between those with 

and those without DR. A total of 1,508 retinal examining 

forms were revised, 112 patients have identified with DR. A 

total of 263 reviewed but had no DR were inspected in the 

designated four health centers. In DR, uncontrolled A1C was 

existed in 81 (72.3%) cases, high BP in 69 (61.6%) and Low-

Density Lipoprotein in 81 (72.3%). There was statistically 

significant relationship between HbA1c ≥53mmol/mol 

(P=0.000), augmented diabetes period (P=0.000), LDL 

≥2.6mmol/l (P=0.002), total cholesterol ≥5.2mmol/l 

(P=0.008), and the incidence of DR. There was no significant 

association between age, gender, triglycerides level 

≥1.7mmol/l, blood pressure and occurrence of DR. The use 

of, ARBs, aspirin, fibrates, and statins was significantly 

higher in patients with DR [34, 35, 36] which tallies with our 

results. 

Jie Zhang and Gerald McGwin examine whether statins 

prevent the development of diabetic retinopathy. They 

conducted a nested case-control study among patients at the 

Birmingham Veterans Affairs Medical Center, Birmingham, 

Alabama. Within a study population of male patients with 

diabetes mellitus (n = 6441), they recognized incident cases 

of diabetic retinopathy identified between January 1, 1997, 

and December 31, 2001 (n = 114). Control cases were 

designated using incidence density sampling and were 

matched for diabetes period. Information concerning filled 

statin prescriptions was obtained for controls and cases. 

Cases and controls did not vary about overall statin use in the 

crude investigation (odds ratio, 1.01; 95% confidence 

interval, 0.64-1.59) and multivariate analyses adjusted for 

age, ethnicity, and comorbidities (odds ratio, 1.00; 95% 

confidence interval, 0.60-1.67). The outcomes of this study 

do not support an association between statins and diabetic 

retinopathy [37]. 

A criticism of the literature demonstrates that the influence 

of age on the dominance and severity of diabetic retinopathy 

is still vague, and differs with the people being examined. In 

the United Kingdom Prospective Diabetic Study [38], 

Stratton et al. stated that elder age (>58 years) was a risk 

feature for the increase of DR (RR 2.1, 95% CI 1.5 to 2.7) 

but not for its occurrence [39]. In 2010, Tan et al. reviewed 

persons with DR in Singapore and found that subjects aged 

65 years and older had a more risk of preexisting diabetic 

retinopathy at presentation (multivariate OR 2.2, p<0.001). 

Other studies have also identified younger age as a risk factor 

for diabetic retinopathy. The Wisconsin Epidemiological 

Study of Diabetic Retinopathy [40] described that harshness 

of DR was correlated with younger age at diagnosis. The 

same revision stated that the 10-year incidence of 

retinopathy, the progression of retinopathy, and progression 

of proliferative retinopathy were highest in the group 

diagnosed before 30 years of age [41, 42]. A clinic-based 

cross-sectional study in Singapore reported that younger age 

was a risk factor for vision-threatening DR (multivariate OR 

0.97, p=0.00) [43] which supported by Raman et al., study in 

2011 [44]. They believed that the differences in the impact of 

age on diabetic retinopathy in various studies might be 

explained by confounders such as variations in genetic, 

environmental or lifestyle factors, and the type of patients 

screened (population-based vs. clinic-based). 

In 2017, a retrospective observational longitudinal cohort 

study, youths aged ≤21 years with newly diagnosed Type 1 

diabetes mellitus (T1DM) or Type 2 diabetes mellitus 
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(T2DM) who were enrolled in a large US managed-care 

network. In this study of adolescents aged ≤21 years with 

newly diagnosed T1DM or T2DM who were under 

ophthalmic surveillance. They described the occurrence and 

timing of diabetic retinopathy beginning. Kaplan–Meier 

survival curves evaluated the onset of diabetic retinopathy 

diagnosis for patients. Multivariable Cox proportional hazard 

regression modeling recognized factors accompanied with 

the risk of emerging diabetic retinopathy. Model predictors 

were age, ethnicity and onset diabetes mellitus diagnosis, 

gender, net worth, and glycated hemoglobin (HbA1c) 

fraction (HbA1c). Hazard ratios (HRs) with confidence 

intervals (CIs) 95% for rising diabetic retinopathy. Among 

the 2240 youths with Type 1 diabetes mellitus (T1DM) and 

1768 youths with Type 2 diabetes mellitus (T2DM), 20.1%, 

and 7.2% developed diabetic retinopathy over a median 

follow-up time of 3.2 and 3.1 years, correspondingly. 

Survival curves demonstrated that youths with T1DM 

developed diabetic retinopathy earlier than adolescences with 

T2DM (P < 0.0001). For every single 1-point growth in 

HbA1c, the hazard for DR rose 20 % (HR: 1.20; 95% CI: 

1.06–1.35) and 30% (HR: 1.30; 95% CI: 1.08–1.56) amongst 

early stages of life with Type 2 or Type 1 diabetes mellitus, in 

that order. Current guidelines recommend that ophthalmic 

investigation begins 3 to 5 years after initial diabetes mellitus 

diagnosis, at which point in their study, >18% of youths with 

T1DM had already received ≥1 DR diagnosis. Adolescences 

with Type 1 or Type 2 diabetes mellitus display a significant 

risk for diabetic retinopathy and should undertake regular 

examination by eye-care professionals to safeguard timely 

diabetic retinopathy diagnosis and limit progression to 

vision-threatening disease [45]. 

In 2017, Chung et al., investigated the association between 

statin use and hypertriglyceridemia with diabetic macular 

edema in patients with Type 2 diabetes and diabetic 

retinopathy. Chung et al., found that diabetic retinopathy 

developed in 23% of statin users and 18% of non-users (p = 

0.506), but diabetic macular edema was observed in 23% of 

statin users and 48% of non-users (p = 0.008). Statins 

decreased low-density lipoprotein cholesterol levels in 

patients with and without diabetic macular edema (p = 0.043 

and p = 0.031, respectively). Hypertriglyceridemia at 6 

months before the progress of macular edema was 

significantly accompanying with central retinal thickness 

(OR: 1.52; 95% CI: 1.14-2.02, p: 0.005) [46]. 

Statistical tests as Kendall's tau_b, Spearman's and Kruskal 

Wallis Test showed a significant correlation between statins 

use and DR. While Kruskal Wallis Test also indicated a 

statistical significance of the relation of age, period of 

diabetes, hypertension on DR. Multivariable Cox 

proportional hazard regression modelling reported a 

significant statistical risk of statins, HbA1c control, 

hypertension, diabetic time and medications adherence for 

diabetic retinopathy occurrence. Multinomial logistic 

regression test was done to rule out the covariates which 

confirmed the statistically significant effect of statins on the 

probability of diabetic retinopathy incidence with statins 

therapy. 

Prevalence of DR in this study (23.2%) agrees with the 

finding of systemic review by (Williams et al., 2004). This 

systemic review covered 359 studies from 50 countries which 

published in 100 various journals. Williams and his 

colleagues reported the prevalence of DR (6.7% – 30.2%) 

among the patients with Type 2 diabetes [47]. Another review 

by (Davis et al., 2017) documented the prevalence of DR 

which was 20% among 145 234 patients [48]. 

On the other hand, through 215,725 person-years of 

follow-up, 2866 patients established diabetic retinopathy, 

1406 developed DR, 1248 had diabetic nephropathy (DN), 

and 2392 suffer from gangrene of the foot. Statin users 

settled an inferior cumulative occurrence of DR (hazard ratio 

(HR): 0·60, 95% CI: 0·54-0·66; p <0·0001), and the foot 

gangrene (HR:0·88, CI: 0·80-0·97; p: 0·010), and DN (0·66, 

0·57-0·75; p<0·0001), but not DN (HR: 0·97, CI: 0·85-1·10, 

p=0·62), Compared with non-statin users. These 

consequences were similar after amending for the competing 

risk of death, after matching for a propensity score, after 

amending for visits to the doctor of family, and by covariates 

stratification. The corresponding multivariable adjusted 

hazard ratio for risk of diabetes mellitus in the total 

population was 1·17 (95% CI 1·14-1·21; p<0·0001) [49]. 

Systemically administered pravastatin efficiently treats 

diabetic retinopathy in the rats without central nervous 

system adverse effects. The pravastatin efflux transport 

mechanism from the blood brain barrier has already been 

illuminated [50]. Furthermore, randomized clinical trials are 

required to confirm these findings in the human being. 

6. Conclusion 

About one-quarter of the subjects had diabetic retinopathy. 

Statins user outpatients with Type 2 diabetes are more 

susceptible to the risk of diabetic retinopathy incidence than 

statins non-user cohort. Still, a further prospective study is 

required to make more clarification of statin impact on 

diabetic retinopathy. Patients were treated with statins exhibit 

a considerable risk for DR and should undergo regular 

screenings by eye-care professionals to confirm timely 

diabetic retinopathy diagnosis and bound progression to 

vision-threatening disease. Additional research will be 

needed to clarify the impact of age, hypertension, and 

HbA1ccontrol on diabetic retinopathy and its variation 

among different populations. Which will enable clinicians to 

recognize patients at risk of developing diabetic retinopathy 

early and target those with higher-risk profiles for closer 

follow-up? Nevertheless, more medical workforce and 

resources will be necessary to manage diabetic retinopathy in 

the years to come as the number of diabetic patients growth 

universally. The study findings may have implications for the 

management of DR in patients with diabetes. There is a need 

for a pharmacometabolomic study to explain The precise 

mechanism and determine the biomarkers of statins induced 

retinopathy in diabetics. 
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Study Limitation 

This study has been done in a single hospital, where the 

time was narrowed, and the research was constrained by data 

availability in Hospital Pulau Pinang. 
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