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 Abstract
CVD prevention does not only mean effective fight against the existing cardiovascular risk factors, but
also against their complications, including micro- and macrovascular ones. In relation to obesity,
prediabetes and diabetes, we recognize a number of potential dangerous non-cardiovascular
complications, such as neuropathy, nephropathy and retinopathy. The latter’s prevalence is even
30-40% and may appear in as many as 15% of patients with prediabetes. Not treated well might result
in necessity of eye surgery or even vision loss. Fenofibrate has had a long history of evidence
suggesting preventive role in primary and especially secondary prevention of retinopathy, what has
been being investigated since the FIELD trial 19 years ago. In this Position Paper we have reviewed
the current stage of knowledge on possible mechanisms, by which fenofibrate may contribute to
retinopathy prevention, available data on safety and efficacy, to finally recommend administrating
fenofibrate in prevention of this dangerous diabetic complication.

Prep
rin

t



1 

The Prevention Opportunities of Retinopathy in Diabetic Patients 

- The Position Paper endorsed by the Polish Lipid Association  

 

Maciej Banach1-4*# , Stanisław Surma2,5 *, Grzegorz Dzida6 , Jacek Józwiak7 ,                            

Bogusław Okopień5, Jacek Rysz8 , Konrad Szosland9 , Andrzej Grzybowski10,11 

 

*Equally contributed first authors. 

  

1Center for the Atherosclerosis and Cardiovascular Diseases Prevention, Faculty of Medicine, the 

John Paul II Catholic University of Lublin (KUL), Lublin, Poland; 2Department of Preventive 

Cardiology and Lipidology, Medical University of Lodz (MUL), Lodz, Poland; 3Ciccarone Center 

for the Prevention of Cardiovascular Disease, Johns Hopkins University School of Medicine, 

Baltimore, MD, USA; 4Liverpool Centre for Cardiovascular Science (LCCS), Liverpool, UK; 

5Department of Internal Medicine and Clinical Pharmacology, Medical University of Silesia, 

Katowice, Poland; 6Department of Internal Medicine, Medical University of Lublin, Lublin, 

Poland; 7Department of Family Medicine and Public Health, Faculty of Medicine, University of 

Opole, Opole, Poland; 8Department of Nephrology, Hypertension and Family Medicine, Medical 

University of Lodz (MUL), Lodz, Poland; 9Department of Endocrinology and Metabolic Diseases, 

Polish Mother's Memorial Hospital Research Institute (PMMHRI), Lodz, Poland; 10Department of 

Ophthalmology, University of Warmia and Mazury, Olsztyn, Poland; 11Institute for Research in 

Ophthalmology, Foundation for Ophthalmology Development, Poznan, Poland. 

 

 
 
 
*Corresponding author: Prof. Maciej Banach, MD, PhD, FNLA, FAHA, FESC, Center for the 

Atherosclerosis and Cardiovascular Diseases Prevention, Faculty of Medicine, the John Paul II 

Catholic University of Lublin (KUL), Lublin, Poland. E-mail: maciej.banach@kul.pl  

 
 
 
 
 
 

Prep
rin

t



 

2 

ABSTRACT:  

Cardiovascular diseases (CVD) prevention does not only mean effective fight against the 

existing and well-recognized cardiovascular risk factors, but also against their complications, 

including micro- and macrovascular complications. Only then we might comprehensively  

reduce CVD burden and cardiovascular and cause-specific morbidity and mortality. In relation 

to obesity, prediabetes and especially diabetes, we recognize a number of potential dangerous 

non-cardiovascular complications, such as: neuropathy, nephropathy and retinopathy. The 

latter’s prevalence is even 30-40% and may appear in as many as 15% of patients with 

prediabetes. Not treated well might result in necessity of eye surgery or even vision loss. 

Fenofibrate has had a long history of evidence suggesting preventive role in primary and 

especially secondary prevention of retinopathy, what has been being investigated since the 

FIELD trial 19 years ago. Thus, in the time of obesity (the prevalence of 30% in Poland) and 

diabetes (prevalence - 10% with the prediction to double this number in next 25 years) 

epidemic, we should look for the effective methods not only to optimize fasting blood glucose 

and haemoglobin A1C, but also atherogenic dyslipidemia and their complications, including 

retinopathy. In this Position Paper by the Polish Lipid Association (PoLA) we have reviewed 

the current stage of knowledge on possible mechanisms, by which fenofibrate may contribute 

to retinopathy prevention, available data on safety and efficacy, to finally recommend 

administrating fenofibrate in prevention of this dangerous diabetic complication, which 

significantly affects quality of life and disability-adjusted life-years (DALY). This intervention 

– well-recognized and already in common use in diabetic patients - may significantly improve 

population health in Poland and worldwide.  

 

Key words: complications, diabetes, fenofibrate, prevention, retinopathy, therapy.  
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A Sinister Duo: Diabetes and Obesity: 

    The prevalence of type 2 diabetes is gradually increasing, mainly in relation to the growing 

number of people with obesity. In Poland, over the period 1975-2016, the percentage of obese 

people increased significantly, from about 11% to more than 25% [1]. In the LIPIDOGRAM2015 

study of primary care patients, the prevalence of diabetes was estimated at 18% in the male 

population and 12% in the female population [2]. An estimated 2 billion people are overweight 

worldwide, and a third of those are obese [3,4]. In 2019 alone, the number of obesity-related deaths 

reached 5 million [5]. It is predicted that by 2030, one in two adults in the United States will be 

obese, and about a quarter will be morbidly obese [6]. Similarly alarming figures apply to Poland: 

the percentage of overweight people is 32.2% of adult women, 46.8% of adult men, 18.3% of boys 

and 19.2% of girls. In the LIPIDOGRAM2015 study, the prevalence of overweight was estimated 

at 45% in the male population and 37% in the female population [2]. Moreover, 18.1% of adult 

women, 20.1% of adult men, 17.6% of boys and 9.4% of girls in Poland suffer from obesity [7]. In 

the LIPIDOGRAM2015 study in primary care settings, the prevalence of obesity was estimated at 

38.5% in the male population and 32% in the female population [2]. The World Obesity Federation's 

2022 obesity prevalence projections indicate that by 2030, 1 in 5 women and 1 in 7 men will be 

obese [8]. It should be noted that more than 200 different complications are associated with obesity, 

and cardiovascular disease (CVD) is among the most common causes of morbidity and mortality 

[9,10].  

    One of the most serious consequences of obesity is insulin resistance, atherogenic dyslipidemia, 

prediabetes and subsequently diabetes and its complications [11]. In 2021, 529 million people 

worldwide had diabetes (average global prevalence: 6.1%). Type 2 diabetes accounts for 96% of all 

cases of the disease. It is predicted that by 2050 the number of patients with diabetes worldwide 

will exceed 1.31 billion [12]. Over the period 2021-2045, the percentage of diabetics worldwide 

will increase by as much as 46%. In Europe, the number of diabetics in 2021 was 61 million, by 

2030 it will be 67 million and in 2045 69 million [13]. One should also add to this an epidemic of 

pre-diabetic conditions, including impaired glucose tolerance (IGT) and impaired fasting glucose 

(IFG). It is indicated that in 2021 the number of people with IGT and IFG worldwide was 464 

million (9.1%) and 298 million (5.8%), while in 2045 it will reach 638 million (10.0%) and 414 

million (6.5%), respectively [14]. Excess body weight significantly increases the risk of pre-

diabetes (odds ratio [OR] 1.99; 95%CI: 1.65-2.41) [15]. A meta-analysis involving nearly 2.8 

million people found that being overweight increases the risk of type 2 diabetes twofold, obesity by 

four and a half times, and morbid obesity by as much as 23 times [16]. Excess body weight accounts 

for more than 50% of new cases of diabetes each year [16]. The prediabetes alone significantly 

increases the risk of death from any cause (risk ratio [RR] 1.13; 95% CI: 1.10-1.17) and 
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cardiovascular disease (RR 1.15; 95% CI: 1.11-1.18) [15]. People with type 2 diabetes have a one 

and a half to two times increased CVD risk compared to those without diabetes [17].  

Cardiovascular disease is the leading cause of morbidity and mortality among people with type 

2 diabetes [13]. It should be emphasized that at the time of diagnosis of diabetes, complications 

of the disease such as subclinical organ damage (SOD), macroangiopathies, microangiopathies 

and neuropathies are already at a certain stage of progression (Figure 1), hence identifying people 

at risk of diabetes at the earliest possible stage is a key element of cardiovascular prevention [19-

21]. It should also be emphasized, in reference to the above, that in daily clinical practice, we do 

not meet patients with low- or moderate-risk type 2 diabetes, as allowed in the guidelines from 

2019, and quite unfortunately in the SCORE-Diabetes, which is often the cause of underestimation 

of risk and insufficiently intense treatment [22]. One serious microangiopathic complication the 

risk of which is increased already at the pre-diabetic stage (by as much as 76%), is diabetic 

retinopathy [23]. This is another argument for patients with diabetes to be classified in at least a 

high cardiovascular risk category [24,25]. 

 
Classification and epidemiology of diabetic retinopathy 

    Diabetic retinopathy and associated diabetic macular oedema (maculopathy) is a highly specific 

neurovascular (microangiopathic/microvascular) complication of diabetes, both type 1 and type 2, 

and is the most common and also the most severe complication of the disease (because it threatens 

vision loss) [26]. Extraretinal complications of diabetes include cataracts and secondary glaucoma 

[26]. The current classification of diabetic retinopathy and diabetic macular oedema is shown in 

Table 1. 

    Diabetic retinopathy is one of the major complications of diabetes and is found in up to 30-40% 

of patients [27]. Taking into account epidemiological projections showing that in 2030 the number 

of diabetic patients worldwide will exceed 600 million, this indicates that the number of patients 

with moderate diabetic retinopathy might be about 130 million, with severe retinopathy (threatening 

vision loss/diabetic macular oedema) about 24 million, and with visual impairment resulting from 

retinopathy about 4 million [28]. By 2045, the number of patients with diabetic retinopathy will 

reach 160.5 million, vision-impairing retinopathy 44.82 million and significant diabetic macular 

oedema 28.61 million [29]. A study by Kozioł et al. based on data from 2013-2017 showed that 

among Polish patients with type 1 diabetes, the average percentage of those with diabetic 

retinopathy was 20.01%, while among those with type 2 diabetes it was 9.70%. It is noteworthy 

that the prevalence of retinopathy among patients with both type 1 and type 2 diabetes increased 

between 2013 and 2017 (15.67% vs. 23.51% and 7.80% vs. 11.00%, respectively) [30]. A study by 

Matuszewski et al. involving 315 patients with type 1 diabetes and 894 patients with type 2 diabetes 
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found that diabetic retinopathy was present in 32.6% and 23.04% of the patients, respectively. In 

patients with type 1 diabetes and diabetic retinopathy, 24.44% had non-proliferative forms, 1.6% 

proliferative forms and 5.4% had diabetic macular oedema. In patients with type 2 diabetes, the 

percentages were 17.11%, 1.01% and 4.8%, respectively. The results of this study indicate that, on 

average, 1 in 4 patients with diabetes have some form of diabetic retinopathy [31]. A meta-analysis 

of 22,896 patients with diabetes by Yau et al. showed that diabetic retinopathy occurred in 34.6% 

of all patients, the proliferative form in 6.96%, diabetic macular oedema in 6.81%, and vision-

threatening diabetic retinopathy (VTDR) in 10.2% [32]. A retrospective study by Voigt et al. 

involving 17,461 patients with type 2 diabetes showed that retinopathy was present in 25.8% of 

them (20.2% non-proliferative DR, 4.7% proliferative DR, 0.1% blindness) [33]. It is noteworthy 

that in 2020, the number of patients who lost their sight due to diabetic retinopathy was 1.07 million, 

while those who suffered moderate-to-severe visual impairment in the course of this disease was 

another 3.28 million [34]. In conclusion, diabetic retinopathy affects 1 in 3 people with diabetes 

and remains the leading cause of blindness in working-age adults [35,36].  

 
Risk factors for the development and progression of diabetic retinopathy 

    The most important risk factor for the onset and progression of diabetic retinopathy is the duration 

and degree of diabetes control [26]. Nevertheless, a number of other factors have been identified 

that have a major bearing on the risk of onset and progression of retinopathy in diabetic patients. 

These factors include hypertension, lipid disorders, excess body weight, diabetic kidney disease, 

gestation period in diabetic women, puberty period, cataract surgery, and conditions after kidney 

and pancreas or kidney-only transplantation [26]. A study by Zhang et al. with 7,274 diabetic 

patients also found that risk factors for diabetic retinopathy included younger age, proteinuria, blood 

urea nitrogen (BUN) levels, reduced haemoglobin levels, need for insulin therapy, diabetic foot 

syndrome, peripheral neuropathy, hyperkalaemia and hypernatremia [37]. In yet another study, 

factors that increased the risk of retinopathy in diabetic patients included elevated intraocular 

pressure, elevated total cholesterol and triglycerides, and an increased cup-to-disc optic ratio [38]. 

Poor dietary habits (ultimately leading to obesity and insulin resistance) are also a risk factor for 

diabetic retinopathy (OR 2.73; 95% CI: 1.81-4.10) [39]. Even poor glycaemic control is a 

significant risk factor for diabetic proliferative retinopathy [40]. Very often, type 2 diabetes coexists 

with other metabolic disorders to form the metabolic syndrome [41]. In Poland, the metabolic 

syndrome is found in 31.7% of adults (results of the WOBASZ II study) [42]. In the LIPIDOGRAM 

study, metabolic syndrome was diagnosed in 31% and 37.7% of individuals in primary care settings, 

depending on the definition (National Cholesterol Education Program, Adult Treatment Panel III 
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[NCEP/ATP III] and Joint Interim Statement [JIS]) [43]. Metabolic syndrome is a significant risk 

factor for diabetic retinopathy [44,45]. 

    As mentioned above, the incidence of retinopathy increases with diabetes duration: 1.1% at 

diagnosis, 6.6% after 0<5 years, 12% after 5<10 years, 24% after 10<15 years, 39.9% after 15<20 

years, 52.7% after 20<25 years, 58.7% after 25<30 years and 63% after ≥30 years of disease 

duration. During the first 10 years of diabetes, the incidence of retinopathy is relatively low, and 

progression is low. Most patients have a non-proliferative form, which can be reversible [33]. In a 

paediatric population with type 2 diabetes, it was found that the incidence of diabetic retinopathy 

increased over time and was 1.11% less than 2.5 years after the diagnosis of type 2 diabetes, 9.04% 

between 2.5 and 5.0 years after the diagnosis and 28.14% more than 5 years after the diagnosis of 

the disease [46]. It should be noted that people with prediabetes are already more than twice as 

likely to have retinopathy compared to normoglycemic patients (6.7% versus 3.0%) [23,47,48]. 

Identifying patients with risk factors for diabetes, prediabetes, and diabetes and other comorbidities 

allows us to reach persons with a particularly elevated risk for the development and progression of 

diabetic retinopathy [49]. A critically important risk factor for retinopathy is the duration of 

diabetes, hence awareness of the disease seems to be the cornerstone of prevention, and as it turns 

out, as many as 50% of patients are unaware that they have the disease (in 2021, there were 239.7 

million unaware type 2 diabetics, that is nearly 45% of all sufferers worldwide) [50].  

    The occurrence of diabetic retinopathy is an unfavourable prognostic factor. It has been shown 

that the occurrence of diabetic retinopathy in a diabetic patient is associated with an increased risk 

of CVD (RR 2.42; 95% CI: 1.77-3.31) [51], cardiovascular mortality (RR 1.83; 95% CI: 1.42-2.36) 

[52] and dementia (OR = 2.45; 95% CI: 1.76-3.41) [53]. Moreover, the occurrence of diabetic 

retinopathy is a predictor of subclinical atherosclerotic cardiovascular disease (ASCVD) [54].  

 
Lipid disorders in diabetes and the risk of diabetic retinopathy 

    A frequent comorbidity in patients with type 2 diabetes (up to 70%) [55] is atherogenic 

dyslipidemia defined as: 1) normal/elevated LDL levels (elevated small dense LDL), 2) reduced 

HDL levels (presence of small dense HDL), and 3) elevated triglyceride-rich lipoprotein levels 

(presence of large VLDL particles) [38]. The most recent definition introduced in the 2022 expert 

document, proposed by the Polish Lipid Society, is simply elevated non-HDL levels >130 mg/dL 

(3.4 mmol/L) [41]. A meta-analysis by Li et al. involving 7,459 patients with type 2 diabetes showed 

that those with increased total cholesterol, triglycerides and LDL were more likely to develop 

diabetic retinopathy [56]. In contrast, a study by Xu et al. involving 4,358 patients with type 2 

diabetes showed that those with a higher atherogenic index (AI= non-HDL-C/HDL-C) were more 

likely to have the proliferative form of diabetic retinopathy [57]. Another study involving 2,535 
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patients with type 2 diabetes found that the risk of microvascular disease (including diabetic 

retinopathy) was increased by 16% (hazard ratio [HR] 1.16; 95% CI: 1.11-1.22) for every 0.5 

mmol/L (44.3 mg/dL) of increase in plasma triglycerides and reduced by 8% (HR 0.92; 95% CI: 

0.88-0.96) for every 0.2 mmol/L of increase in HDL-C (8 mg/dL) [58]. Moreover, elevated remnant 

cholesterol (i.e. the difference between total cholesterol and HDL and LDL-C) also correlates with 

a higher risk of retinopathy in patients with type 2 diabetes (OR 5.6; 95% CI: 3.0-10.6) [59], 

similarly obviously to hypertriglyceridemia (OR 2.26; 95% CI: 1.40-3.65) [60]. It is worth 

mentioning that elevated LDL-C levels are a risk factor for diabetic retinopathy in patients with 

type 1 diabetes (OR 1.79; 95% CI: 1.16-2.87) [61]. The presence of dyslipidemia in patients with 

diabetes increases the risk of non-proliferative retinopathy and diabetic macular oedema (HR 1.77; 

95% CI: 1.63-1.92 and HR 2.34; 95% CI: 1.24-4.41, respectively) [62]. Liu et al. identified as a 

risk factor for diabetic retinopathy elevated levels of small dense LDL (OR = 14.71; 95% CI: 8.30-

26.08) which are a hallmark of atherogenic diabetic dyslipidemia (in the presence of elevated 

triglyceride-rich lipoproteins [TRLs]) [63]. Further important information was provided by studies 

by Moosaie et al. and You et al., which showed that elevated Lp(a) levels in patients with type 2 

diabetes were also a risk factor for diabetic retinopathy (up to a 5-fold increase in risk) [64,65]. In 

contrast, a study by Shu et al. using Mendelian randomization (facilitating the cause-and-effect 

inference) showed that reduced HDL-C levels were associated with a higher risk of diabetic 

retinopathy [66]. Interestingly, dyslipidemia has also been identified as a factor that increases the 

risk of retinal vein occlusion (RVO), the second most common retinal vascular disease after diabetic 

retinopathy [67].  

    In conclusion, lipid disorders, particularly in the form of atherogenic diabetic dyslipidemia, are 

a documented risk factor for the development and progression of retinopathy in diabetic patients. A 

number of pathophysiological mechanisms have been identified linking lipid disorders and diabetes 

to diabetic retinopathy, as summarized in Figure 2 [68-70].  

 
 
Diabetic dyslipidemia and cardiovascular risk - the role of residual risk 

    When discussing the impact of lipid disorders on the risk of diabetic retinopathy, one cannot 

ignore the effect of this risk factor on overall CVD risk and the aspect related to residual risk in 

patients with type 2 diabetes.  

    Patients with diabetes have a higher residual risk of cardiovascular disease despite statin therapy 

and lifestyle changes. Peculiar to people with diabetes is a pattern of elevated triglycerides, elevated 

sdLDL levels and reduced HDL-C levels, which is referred to as (atherogenic) diabetic dyslipidemia 

[71].     
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    Hypertriglyceridemia is a documented risk factor for ASCVD. A meta-analysis involving more 

than 262,000 people found that triglyceride levels >181 mg/dL were associated with a 71% higher 

risk of ASCVD (RR 1.71; 95% CI: 1.56-1.90) [72]. Another meta-analysis showed that the risk of 

death from any cause as well as from cardiovascular causes begins to increase significantly in 

patients with triglyceride levels >150 mg/dl (RR = 1.15; 95% CI: 1.03-1.29 and RR = 1.09; 95% 

CI: 1.02-1.17, respectively). Each 1 mmol/L (88.6 mg/dl) of increase in triglycerides was found to 

be associated with an elevated risk of death from any cause, as well as from cardiovascular causes 

by 13% and 12%, respectively [73]. Elevated triglyceride levels similarly increase the risk of 

ASCVD in patients with type 2 diabetes [74]. The Progression of Early Subclinical Atherosclerosis 

(PESA) study also showed that triglyceride levels above 100 mg/dl (1.13 mmol/l) are associated 

with a significant increase in cardiovascular risk, which was the basis for changing the 

recommendations of the Polish Lipid Society (PTL) and the Polish Society of Laboratory 

Diagnostics (PTDL) in this regard, with the current optimal triglyceride concentration being not 

<150 (1.7 mmol/l) but <100 mg/dl (1.1 mmol/l) [75,76].  

    In patients with diabetes and comorbid lipid disorders, statins are the first choice medicines (the 

gold standard after the Heart Protection Study [HPS]) [25]. It should be noted, however, that in 

some patients with diabetes, statin therapy may not be sufficient, which is associated with residual 

risk. Patients with diabetes have a higher cardiovascular risk, even when taking statins, compared 

to those without diabetes treated with these drugs [77]. Factors determining residual risk include 

hsCRP 2 mg/dL, the presence of prothrombotic factors, triglyceride levels 150 mg/dL, Lp(a) 

levels 50 mg/dL and inadequate glycaemic control [78]. Long-term follow-up of the dal-

OUTCOMES trial with cholesteryl ester transfer protein (CETP) inhibitor dalcetrapib showed that 

the risk of cardiovascular events in the >175 mg/dl quintile relative to the ≤80 mg/dl quintile of 

triglyceride levels was 61% higher (HR 1.61; 95% CI: 1.34- 1.94), despite effective treatment with 

statins [79]. The Treating to New Targets (TNT) randomized clinical trial, with either atorvastatin 

10 or 80 mg, involving 9770 patients showed that high triglyceride levels and reduced HDL-C 

levels correlate with ASCVD risk, even when LDL-C levels are well controlled ( 70 mg/dl) [80]. 

A meta-analysis including 62,154 statin-treated patients showed that those with LDL-C <100 mg/dl 

(2.5 mmol/L) and non-HDL-C 130 mg/dl had a 32% higher cardiovascular risk compared to those 

with LDL-C < 100 mg/dL and non-HDL-C < 130 mg/dL (3.4 mmol/L), respectively [81]. In a study 

by Sirimarco et al, it was shown that the risk of major CVD events, despite the use of statins, was 

higher in patients with atherogenic dyslipidemia compared to those without (HR 1.36-1.40) [82].  

    In conclusion, in patients with diabetes, adequate LDL-C control may not be sufficient to 

optimize cardiovascular risk, due to the important role of residual risk in these patients, associated 

primarily with elevated triglyceride-rich lipoprotein levels.  
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Methods of diabetic retinopathy prevention 

    The residual CVD risk discussed above fits clearly into the issues of diabetic retinopathy 

prevention. Strategies to reduce the risk of cardiovascular disease in people with type 2 diabetes 

include lifestyle changes as a foundation (proper diet, regular exercise, no stimulants, healthy 

sleep), followed by pharmacotherapy to optimize plasma lipid levels, blood pressure and glycaemic 

control. On top of this, it is critically important to educate the patient at every step of the healthcare 

system to improve disease awareness and, consequently, adherence [83]. Data from epidemiological 

and clinical studies show that control of many risk factors is associated with ≥50% reduction in 

cardiovascular events, but only ≤20% of patients with type 2 diabetes achieve target risk factor 

levels [13].  

    A meta-analysis by Kunutsor et al. evaluated the effect of more intensive glycaemic control in 

patients with type 2 diabetes on cardiovascular risk. They found that patients with more intensive 

glycaemic control had a significantly lower risk of microangiopathic complications, including 

nephropathy (HR 0.70; 95% CI: 0.55-0.90) and retinopathy (HR 0.85; 95% CI: 0.78-0.93). More 

intensive glycaemic control was associated with a higher risk of hypoglycaemia but was generally 

well tolerated by patients (risk of any adverse effects: HR 1.00; 95% CI: 0.98-1.03) [84]. It follows 

that intensive glycaemic control reduces the risk of diabetic retinopathy by 15%, with the remaining 

85% associated with residual risk [85].  

    Results of previous studies strongly support the use of lipid-lowering agents in combination with 

antidiabetic and antihypertensive therapy to prevent and treat diabetic retinopathy [86]. A real-world 

analysis of data from 69,070 patients with type 2 diabetes showed that the use of lipid-lowering 

drugs was associated with a reduced risk of developing diabetic retinopathy (OR 0.77; 95% CI: 

0.72-0.83). Moreover, the use of these medicines was also associated with a reduced risk of diabetic 

macular oedema, the need for any kind of ophthalmologic treatment for retinopathy or the need for 

laser photocoagulation and vitrectomy in patients with diabetic retinopathy at baseline [87]. A meta-

analysis including 13,454 patients with diabetes showed that hypolipemic treatment significantly 

slowed the progression of diabetic retinopathy by 23% (OR 0.77; 95% CI: 0.62-0.96) [88]. A meta-

analysis by Pranata et al. involving 55,8177 patients with diabetes also showed that lipid-lowering 

treatment had a significant preventive effect against the development and progression of diabetic 

retinopathy (Table 2) [89]. It is also worth citing here the results of a study by Kang et al, involving 

nearly 38,000 patients with type 2 diabetes. The authors showed that lipid-lowering treatment 

reduced the risk of total diabetic retinopathy (HR 0.86; 95% CI: 0.81-0.91), non-proliferative 

diabetic retinopathy (HR 0.92; 95% CI: 0.86-0.99), proliferative diabetic retinopathy (HR 0.64; 

95% CI: 0.58-0.70), vitreous haemorrhage (HR 0.62; 95% CI: 0.54-0.71), retinal detachment (HR 

0.61; 95% CI: 0.47-0.79) and diabetic macular oedema (HR 0.60; 95% CI: 0.46-0.79) and also 
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reduced the need for laser therapy (HR 0.71; 95% CI: 0.65-0.77), vitreous injections (HR 0.74; 95% 

CI: 0.61-0.89) and vitrectomy (HR 0.58; 95% CI: 0.48-0.69). Lipid-lowering therapy (LLT) in these 

patients was also associated with a lower risk of major adverse cardiovascular events (MACE) (HR 

0.81; 95% CI: 0.77-0.85), development of diabetic neuropathy (HR 0.85; 95% CI: 0.82-0.89) and 

of diabetic foot syndrome (HR 0.73; 95% CI: 0.68-0.78) [90].  

    In summary, the main strategy for preventing and slowing the progression of retinopathy in 

patients with diabetes is lifestyle modification, proper control of glycemia, blood pressure and lipid 

profile. Nevertheless, as shown in available studies, treatment with statins of patients with 

atherogenic dyslipidemia does not fully protect against the risk of microvascular complications, 

especially those with elevated triglycerides and reduced HDL-C levels (with elevated non-HDL 

levels) [91]. Hence, the important role of the use of fibrates in this group of patients is highlighted, 

with particular importance of fenofibrate. 

 

Fenofibrate and cardiovascular risk in patients with type 2 diabetes 

    According to guidelines still in effect, the addition of fenofibrate to statin therapy should be 

considered in patients with diabetes and persistent triglyceride levels >200 mg/dL (2.3 mmol/L) 

[25]. The addition of fenofibrate to therapy in patients with type 2 diabetes has a documented cardio-

preventive effect. The FIELD (Fenofibrate Intervention and Event Lowering in Diabetes) trial 

involving 9,795 patients with type 2 diabetes analysed the effect of fenofibrate (in monotherapy) 

versus placebo on cardiovascular risk. Fenofibrate reduced total cholesterol, LDL-C and 

triglycerides by 7%, 6% and 22%, respectively. There was a non-significant effect of fenofibrate on 

the risk of the primary composite endpoint (cardiovascular death + non-fatal myocardial infarction) 

(HR 0.89; 95% CI: 0.75-1.05). However, it should be noted that the study had a limitation due to 

unequal use of statins in both groups (19% in the fenofibrate group and as much as 36% in the 

placebo group), which were recommended after the HPS results were announced during the FIELD 

trial. After adjusting the results for treatment with statins, a significant 19% reduction in the primary 

endpoint was achieved (p=0.01). Fenofibrate also significantly reduced the risk of non-fatal 

myocardial infarction (HR 0.76; 95% CI: 0.62-0.94) and the total number of cardiovascular events 

(HR 0.89; 95% CI: 0.80-0.99). Subgroup analysis showed that fenofibrate significantly reduced the 

total number of CVD events only in the primary prevention group of patients - without a history of 

ASCVD (HR 0.81; 95% CI: 0.70-0.94). In the FIELD trial, it was observed that patients using 

fenofibrate had a lower incidence of diabetic retinopathy requiring laser treatment (5.2% versus 

3.6%, p=0.0003) [92]. A significant benefit of fenofibrate in the FIELD trial was demonstrated in 

patients with elevated triglyceride levels and concomitant reductions in HDL-C levels. In this 

subgroup, fenofibrate was shown to reduce the overall risk of cardiovascular events by 27% (RR = 
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0.73; number needed to treat [NNT] = 23) [93]. The Action to Control Cardiovascular Risk in 

Diabetes (ACCORD) trial involving 5,518 patients with type 2 diabetes also showed no obvious 

cardiovascular benefit from adding fenofibrate to simvastatin therapy. However, it was observed 

that the use of statin + fenofibrate combination therapy reduced the risk of hospitalization for heart 

failure exacerbation (HR 0.64; 95% CI: 0.48-0.85) [93-97]. Subgroup analysis showed that 

fenofibrate combined with simvastatin reduced the relative risk of the primary endpoint (non-fatal 

myocardial infarction or stroke, death from cardiovascular causes) by 31% in the subgroup of 

patients with triglyceride levels 204 mg/dl and HDL-C 34 mg/dl. It should also be added that the 

patients participating in the ACCORD trial were very well treated at baseline, with mean baseline 

triglyceride levels in the placebo and fenofibrate groups of 160 and 164 mg/dl, respectively. The 

ACCORD trial also confirmed the significant role of fenofibrate in reducing the risk of 

microangiopathic complications, including progression of retinopathy (by 40%, p=0.006, NNT=27) 

and the risk of developing micro- and macroalbuminuria (absolute risk reduction aRR= 3.4%, 

NNT=29, p=0.01 and aRR=1.8%, NNT=56; p=0.03, respectively) [94]. The benefits in this group 

of patients were confirmed in the extended follow-up of the ACCORD trial (ACCORDION trial), 

involving 4,644 patients with type 2 diabetes. Again, fenofibrate was shown to reduce the risk of 

fatal and non-fatal myocardial infarction and stroke by 27% (HR 0.73; 95% CI: 0.56-0.95) in 

patients with triglycerides 204 mg/dl and HDL-C 34 mg/dl [95]. In a study by Hong et al, 

involving 110,723 patients with diabetes mellitus and triglyceride levels 150 mg/dL (1.7 mmol/L) 

and no history of ASCVD, followed for more than 4 years, it was demonstrated that the addition of 

fenofibrate to statin therapy was associated with a significantly greater reduction in the risk of 

myocardial infarction (HR 0.88; 95% CI: 0.83-0.93), stroke (HR 0.90; 95% CI: 0.85-0.96) and death 

from any cause (HR 0.72; 95% CI: 0.69-0.75), compared to statin monotherapy. A particularly 

marked reduction in (residual) risk was observed among those who achieved LDL-C levels <70 

mg/dL (1.8 mmol/L) [96]. An extended sub-analysis of the ACCORDION trial (5 + 4.9 years) 

showed that after the open-label phase of the trial - for the entire follow-up period - the incidence 

of overall mortality (p=0.0038), cardiovascular mortality (p=0.025) and major ischemic heart 

disease (0.0016) was significantly lower in the fenofibrate group. Moreover, patients who were 

initially assigned to simvastatin therapy with fenofibrate, even if they discontinued fenofibrate at 

later follow-up, had a significantly lower risk of death from any cause (HR 0.65; 95% CI: 0.45-

0.94) [98].  

    The results of the above studies confirm the important role of fenofibrate in optimizing residual 

risk in patients with diabetes and atherogenic dyslipidemia.  
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Fenofibrate and diabetic retinopathy 

    Observations made in the FIELD and ACCORD studies indicating that patients with type 2 

diabetes using fenofibrate are less likely to experience diabetic retinopathy requiring laser therapy 

prompted in-depth analyses of this issue [91]. The ophthalmologic analysis of the FIELD trial 

showed that fenofibrate significantly reduced the need for laser therapy for diabetic retinopathy by 

31% (HR 0.69; 95% CI: 0.56-0.84; aRR=1.5%, NNT=66, p=0.0002). Fenofibrate decreased the 

need of laser therapy in patients with diabetic macular oedema and proliferative retinopathy (HR 

0.69; 95% CI: 0.54-0.87 and HR 0.70; 95% CI: 0.52-0.93, respectively), thus slowing the 

progression of retinopathy. Fenofibrate also reduced the cumulative number of laser therapy 

procedures for diabetic retinopathy by 37% (p=0.0003). A particularly marked reduction in the need 

for laser therapy was observed in patients with no prior history of retinopathy (49%, p=0.0002), 

indicating an important role for fenofibrate in the early stages of prevention of this dangerous 

complication [99]. Importantly, the authors of the study point out that the demonstrated beneficial 

effect of fenofibrate cannot be explained by changes in glycated haemoglobin percentage, 

concomitant treatment, or a small reduction in blood pressure in the group taking fenofibrate [99]. 

Twenty-two of the 63 centres in the FIELD trial were additionally enrolled in the ophthalmic sub-

analysis, which ultimately recruited 1,012 patients (500 from the placebo group and 512 from the 

fenofibrate group). Retinal photographs were taken at study entry, at year 2 of the study, at year 5 

of the study and at study completion. The photographs were evaluated according to the Early 

Treatment Diabetic Retinopathy Study (ETDRS) criteria, while the primary endpoint included 

progression of diabetic retinopathy. Fenofibrate was shown to reduce the risk of significant retinal 

pathologies (progression of retinopathy by 2 degrees, onset of macular oedema, need for laser 

therapy) by 34% (aRR=5%, NNT=20, p=0.022) [99]. In further analyses, the authors demonstrated 

a significant role for fenofibrate in reducing first laser therapy (by 79%, p=0.0004) and the risk of 

two-stage progression of retinopathy (by 79%, p=0.004), especially in patients in secondary 

prevention of retinopathy (NNT=17; in patients in primary prevention of retinopathy, the NNT was 

90). Another important study that directly assessed the effect of fenofibrate on diabetic retinopathy 

was the ACCORD-EYE study, which aimed to determine how the degree of glycaemic control, 

blood pressure control and lipid disorder control with fenofibrate is associated with inhibition of 

the development and progression of diabetic retinopathy [100]. The ACCORD-EYE analysis was 

open to all patients participating in the ACCORD trial, except those with proliferative retinopathy 

treated with photocoagulation or vitrectomy at inclusion. The composite endpoint included 

progression of diabetic retinopathy (≥3 grades according to the ETDRS scale), the need for 

photocoagulation and the need for vitrectomy. Analysis of data from 1,593 patients showed that the 
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use of fenofibrate in combination with a statin was associated with a significant 40% reduction in 

the risk of diabetic retinopathy progression (odds ratio [OR] 0.60; 95% CI: 0.42-0.87; aRR=3.7%, 

NNT=27, p=0.006) compared to statin monotherapy. Effects were seen only in patients already 

diagnosed with retinopathy. Intensive glycaemic control reduced the risk of progression of diabetic 

retinopathy by 33% (OR 0.67; 95% CI: 0.51-0.87), while intensive antihypertensive treatment had 

no additional benefit in this aspect (OR 1.23; 95% CI: 0.84-1.79) [100]. Slowing the progression of 

diabetic retinopathy was achieved independently of effective control of LDL (78 mg/dl), glycemia 

(HbA1c 6.4-7.5%) and blood pressure (129/68 mmHg) [93]. The results of this study indicate a 

strong preventive role for fenofibrate against the progression of diabetic retinopathy (greater than 

intensive glycaemic and blood pressure control). The study by Kim et al, also evaluated the effect 

of adding fenofibrate to treatment on the risk of diabetic retinopathy in patients with type 2 diabetes 

and metabolic syndrome. The study included 22,395 patients receiving statin therapy with 

fenofibrate and 43,191 patients receiving statin monotherapy. The primary endpoint included 

progression of diabetic retinopathy, including vitreous haemorrhage, vitrectomy, laser 

photocoagulation, vitreous injection therapy and retinal detachment. The risk of the primary 

endpoint was significantly lower (HR = 0.88; 95% CI: 0.81-0.96) in the group receiving statin + 

fenofibrate combination treatment. Only patients with pre-existing retinopathy (secondary 

prevention) benefited significantly from fenofibrate treatment (HR 0.83; 95% CI: 0.73-0.95). In 

addition, the risk of vitreous haemorrhage was significantly lower in the group treated with statin 

and fenofibrate (HR 0.86; 95% CI: 0.75;0.99), laser photocoagulation (HR 0.86; 95% CI: 0.77-

0.96) and vitreous injection therapy (HR 0.73; 95% CI: 0.59-0.90) compared with statin 

monotherapy [101]. Preiss et al. conducted a meta-analysis in 2022, including the FIELD, 

ACCORD and LDS (Lipids in Diabetes Study) randomized clinical trials, involving a total of 1,504 

patients observed for a mean of 4 years. It showed that fenofibrate reduced the risk of having to 

undergo laser treatment for diabetic retinopathy after one year of treatment by 30% (OR 0.70; 95% 

CI: 0.58-0.83) and at any time of treatment by 23% (OR 0.77; 95% CI: 0.67-0.88). The authors 

conclude that in a pooled analysis of large cardiovascular trials conducted to date, fenofibrate 

treatment reduced the need for retinal laser treatment in one in five patients with diabetes [102]. In 

a study by Meer et al, involving a group of 5,835 patients treated with fenofibrate and 144,417 

patients without fenofibrate the risk of progression of non-proliferative retinopathy to sight-

threatening diabetic retinopathy was assessed. They found that fenofibrate reduced the risk of 

progression of non-proliferative retinopathy to sight-threatening diabetic retinopathy by 8% (HR 

0.92; 95% CI: 0.87-0.98) and as much as 24% of proliferative diabetic retinopathy (HR 0.76; 95% 

CI: 0.64-0.90) [103]. 
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    Finally, in the LENS (Lowering Events in Non-proliferative retinopathy in Scotland) trial 

published in 2024, involving 1,151 patients with diabetes, Preiss et al. evaluated the effect of 

fenofibrate (145 mg) on the risk of occurrence of a primary endpoint involving the development of 

treatable diabetic retinopathy or maculopathy or treatment of retinopathy or maculopathy (vitreous 

injections, laser therapy, vitrectomy). After 4 years of follow-up, the risk of the primary endpoint 

was shown to be 27% lower in patients receiving fenofibrate (HR = 0.73; 95% CI: 0.58-0.91; 

aRR=6.5%, NNT=15). The incidence of any progression of retinopathy or maculopathy was 

significantly lower in the fenofibrate group compared to the placebo group (HR = 0.74; 95% CI: 

0.61-0.90) and diabetic macular oedema (HR 0.50; 95%CI: 0.30-0.84). The detailed results of the 

LENS study are summarized in Table 3. It is noteworthy that the proven ophthalmic benefits of 

fenofibrate were greater in women (women HR 0.64, men HR 0.76), in patients with chronic kidney 

disease (eGFR < 60 HR = 0.51, eGFR 60 HR = 0.77), with better glycaemic control at study entry 

(HbA1c <70 mmol/mol HR = 0.68, HbA1c 70 mmol/mol nonsignificant effect), and after longer 

duration of fenofibrate use (less than 1 year - nonsignificant risk reduction of 30% , after 1 year HR 

0.74, 95%CI: 0,56-0,99) [104]. 

    It thus appears that the beneficial effect of fenofibrate against the risk and progression of diabetic 

retinopathy is due to the pleiotropic mechanisms of action of this medicine [105-110], which are 

summarized in Figure 3. The available results of clinical trials and meta-analyses clearly indicate 

that fenofibrate can be used as an oral therapy to prevent the progression of diabetic retinopathy, an 

indication that has already been approved for this drug in Australia since December 2014 [111,112].  

 

Safety of fenofibrate 

    In the FIELD trial, patients randomized to the group taking fenofibrate showed an early increase 

in plasma creatinine levels that persisted throughout the 5-year study period (plasma creatinine 

levels 10-12 μmol/l higher than in the placebo group, p<0.001). However, the overall long-term 

increase in plasma creatinine concentration was lower in the fenofibrate group than in the placebo 

group (7.9 μmol/l versus 9.2 μmol/l, p=0.01) (reducing the risk of diabetic nephropathy). After an 

8-week washout phase, plasma creatinine levels were significantly lower in the fenofibrate group 

compared to the placebo group (p<0.001). In parallel, a slower rate of eGFR decline was observed 

(p<0.001). Very few participants withdrew from the study due to elevated plasma creatinine levels 

[113]. A meta-analysis involving more than 1,600 patients showed that combination therapy with 

statin and fenofibrate was as well tolerated as statin monotherapy [114]. Fenofibrate is a well-

tolerated drug, what was also confirmed in the ACCORD trial and other available clinical trials 

[115,116]. Fenofibrate therapy has a nephroprotective effect, as it reduces proteinuria (RR = 0.86; 

95% CI: 0.76-0.98) in patients with and without diabetes treated for lipid disorders [117]. Moreover, 
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fenofibrate reduces the risk of end-stage renal failure (HR 0.76; 95% CI: 0.71-0.82) [118]. 

Fenofibrate also has a hepatoprotective effect, as it has shown beneficial effects in preventing and 

even reversing the progression of steatotic liver disease (SLD) [119]. The FIELD, ACCORD, 

ACCORDION or LENS trials have confirmed the safety of fenofibrate and the lack of significant 

risk of adverse effects related to increases in liver enzymes or creatine kinase or the risk of muscle 

side effects.  

 

Summary and recommendations 

 

    In patients with type 2 diabetes, not only should we reduce the risk of cardiovascular 

complications as much as possible, through accurate risk stratification, avoiding underestimation 

errors that may exist in the currently used scales, but above all through optimal treatment, which 

also allows effective prevention of the occurrence of micro- and macroangiopathic complications. 

These complications per se further increase cardiovascular risk (e.g., nephropathy), but can also 

significantly reduce quality of life (deterioration or loss of vision in those with retinopathy). In the 

context of the available data on fenofibrate, the authors of this Position Paper are in no doubt about 

its role, not only in terms of reducing the risk of cardiovascular complications, but perhaps most 

importantly, in the prevention of micro- and macroangiopathic complications, particularly 

retinopathy. The available data on the efficacy of this medicine in the primary prevention of 

retinopathy (recommendation IIb C) are still inconclusive, but the two eye analyses under the 

FIELD study, the ACCORD-EYE study, the LENS study and other available data, unequivocally 

point to an important role of this agent in patients with type 2 diabetes and diagnosed retinopathy 

to significantly reduce the risk of retinopathy progression, the need for ophthalmologic surgery or 

vision loss (recommendation I B). A summary of the updated recommendations for the management 

of patients with diabetes, including in the context of prevention of retinopathy, can be found in 

Table 4.  
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Figure 1: Natural history of type 2 diabetes, compiled from [19-21]. 
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Stage Brief characteristics 

Diabetic retinopathy 

No features of diabetic retinopathy - 

Mild non-proliferative retinopathy Currently, only microaneurysms 

Moderate non-proliferative retinopathy More lesions than in mild form and less than 

in severe form 

Severe non-proliferative retinopathy Haemorrhages (>20) in 4 quadrants of the 

retina and/or 

Venous streptococcosis in at least 2 quadrants 

and/or 

Intraretinal microvascular abnormalities in at 

least 1 quadrant 

Proliferative retinopathy Vascular neoplasia and connective tissue 

proliferation in the retina leading to vision loss 

through the following mechanisms: 

- recurrent haemorrhages into the vitreous 

body from newly formed vessels 

- retinal detachment as a result of proliferative 

membranes pulling on the retina 

- development of glaucoma 

Diabetic macular oedema (maculopathy) 

No diabetic macular oedema  

Mild diabetic macular oedema Lesions far away from the centre of the 

macula 

Moderate diabetic macular oedema Lesions near the centre of the macula 

Severe diabetic macular oedema Lesions involving the centre of the macula 

 

Table 1 Classification of diabetic retinopathy and diabetic macular oedema.  
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Figure 2: Lipid disorders, diabetes and diabetic retinopathy - pathophysiological mechanisms. Prepared based on information from [64-66]. 

MECHANISMS ASSOCIATED WITH 

DYSLIPIDEMIA 

• Amyloid accumulation and blood-brain barrier damage 

• Increased expression of VEGF-A, VEGF-D and PIGF 

• Increased inflammation and apoptosis by 7-

ketocholesterol 

• Increased iNOS activity secondary to dyslipidemia-

induced increased Ca2+ influx into cells 

• Vascular damage under the influence of cholesterol 

accumulation 

• Dysregulation of TRPV4 leading to glial cell damage 

 

MECHANISMS ASSOCIATED WITH DIABETES 

• Accumulation of advanced glycation and lipoxidation 

products 

• Oxidative stress and excessive production of ROS 

• Activation of the polyol pathway leading to increased 

retinal osmotic stress 

• Increased apoptosis of retinal capillary endothelial cells 

secondary to oxidative stress, increased glycation, 

glutamate toxicity and lipid peroxidation 

 

 

 

 

COMMON MECHANISMS 

• Increased mitochondrial damage accelerating apoptosis 

of retinal neurons 

• Exacerbation of pericyte damage 

• Increased damage to small vessels 

• Increased stimulation of the following pathways: 

AMPK,  PPAR family proteins, FGF, inflammation (t 

CRP, TNF-a, leukotrienes, prostaglandins) 
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Clinical aspect associated with diabetic 

retinopathy 

Effect of lipid-lowering 

treatment [HR; 95% CI]. 

Total risk of diabetic retinopathy 

 

0.68; 0.55-0.84 

Risk of non-proliferative diabetic retinopathy 0.80; 0.66-0.96 

Risk of progression to proliferative diabetic 

retinopathy 

0.69; 0.51-0.93 

Risk of diabetic macular oedema 

 

0.56; 0.39-0.80 

Laser therapy required 

 

0.70; 0.64-0.76 

Injection into the vitreous body required 

 

0.82; 0.79-0.85 

Vitrectomy required 

 

0.64; 0.48-0.85 

Need for ophthalmic interventions overall 0.72; 0.64-0.80 

 

 

 

Table 2 Effect of lipid-lowering treatment on the risk and progression of diabetic retinopathy. 

Results of a meta-analysis by Pranata B. et al. 2021 [89]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
         Fenofibrate 

Clinical aspect associated with 

diabetic retinopathy 

Effect of fenofibrate 

administration [HR; 95% CI]. 

Retinopathy or maculopathy requiring 

treatment 

0.72; 0.57-0.91 

Treatment of diabetic retinopathy or 

maculopathy 

0.58; 0.31-1.06 

Primary endpoint overall 

 

0.73; 0.58-0.91 

Any progression of diabetic 

retinopathy or maculopathy 

0.74; 0.61-0.90 

Presence of exudates or bleeding 

within the macula 

0.66; 0.52-0.85 

Diabetic macular oedema 

 

0.50; 0.30-0.84 

Table 3: Effect of fenofibrate on the progression of diabetic retinopathy - results of the LENS study 

by Preiss et al, 2024 [104]. 
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Figure 3. Mechanisms of action of fenofibrate explaining its preventive effect against diabetic retinopathy. Prepared based on information from [104-110].  

DIABETIC RETHINOPATHY NORMAL RETINA 

FENOFIBRATE 

MECHANISMS ASSOCIATED WITH THE 

NEURAL PART OF THE RETINA 

- Reduction of vascular leakage within the retina 

- Anti-inflammatory effect 

- Anti-angiogenic effect 

 

 

MECHANISMS ASSOCIATED WITH 

ENDOTHELIAL CELLS AND PERICYTES 

- Anti-apoptotic effect 

- Improved vasodilatory properties by 

stimulating nitric oxide synthesis 

 

 
MECHANISMS ASSOCIATED WITH RETINAL PIGMENT EPITHELIUM 
- Prevention of damage to tight junctions between cells 

- Reduced permeability of intercellular junctions 

- Anti-apoptotic effect 

- Anti-inflammatory effect 

- Anti-angiogenic activity 

 

 

 

MECHANISMS ASSOCIATED WITH THE BASEMENT MEMBRANE 

OF RETINAL CELLS 

- Prevention of overexpression of fibronectin and type IV collagen  

- Reduced permeability of intercellular junctions 

 

 

 

 

OTHER IMPORTANT MECHANISMS  

 - Lower residual risk of microvascular complications associated 

with atherogenic dyslipidemia 

- Increase in the number of circulating HSPC cells having a 

preventive effect against retinopathy 

 

 

 

 

 
LENS STUDY 
Fenofibrate reduced the risk of 

progression of diabetic 

retinopathy by 27% in patients 

with early retinal changes. 
Risk of onset and 

progression of 

diabetic retinopathy 
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Recommendation  Class Level 

In obese people with prediabetes and type 2 diabetes are recommended to 

reduce weight by changing their eating habits, giving up stimulants completely 

and increasing regular exercise. 

I A 

Patients with type 2 diabetes at high and very high cardiovascular risk should 

be treated to reduce LDL-C levels by ≥50% from baseline, with <55 mg/dl 

(<1.4 mmol/l) and 70 mg/dl (<1.8 mmol/l), respectively, and as an equally 

important secondary target to reduce non-HDL-C levels below 85 mg/dl (<2.2 

mmol/l) and below 100 md/dl (<2.6 mmol/l), respectively. 

I A 

In patients with metabolic disorders, including pre-diabetes and type 2 diabetes, 

apolipoprotein B (ApoB) measurement is recommended, if available, to better 

stratify the risk of (residual) cardiovascular disease.  

I B 

Patients with type 2 diabetes, to avoid the risk of the disease underestimation 

and the risk of inadequate intensive treatment, should be treated as having at 

least a high cardiovascular risk.  

IIa C 

In patients with diabetes, immediate combination therapy with statin and 

ezetimibe should be considered to achieve therapeutic goals early and to 

consider next steps of therapy with PCSK9inhibitors/inclisiran and/or 

treatment of atherogenic dyslipidemia with fenofibrate/omega-3 fatty acids.   

IIa B 

In patients in primary prevention who have achieved target LDL-C levels with 

persistent TG >2.3 mmol/l (>200 mg/dl), fenofibrate in combination with 

statins may be considered. 

IIb B 

In patients at high and very high risk (primary prevention) who have achieved 

target LDL-C levels with persistent TG levels >1.7 mmol/L (>150 mg/dL), 

fenofibrate should be considered in combination with statins. 

IIa B 

In patients with at least high risk, with TG 1.7 mmol/l ( 150 mg/dl) despite 

existing statin treatment, including patients in secondary prevention, omega-3 

fatty acids (PUFA at a dose of 2 to 4 g/day) may be considered in combination 

with a statin.  

IIb C 

In patients with type 2 diabetes, adding fenofibrate to statin therapy at 

sustained TG levels >150 mg/dl (1.7 mmol/L) should be considered to 

reduce the risk of micro- and macroangiopathic complications and 

cardiovascular risk  

IIa B 

In patients with type 2 diabetes, the addition of fenofibrate to statin 

therapy may be considered to reduce the risk of retinopathy.  
IIb B 

In patients with type 2 diabetes and a diagnosis of retinopathy, the adding 

of fenofibrate to statin therapy is recommended to reduce the risk of 

retinopathy progression, the need for eye surgery and the risk of vision 

loss.    

I B 

 

Table 4. Updated recommendations for the management of patients with diabetes, including in the 

context of prevention of diabetic retinopathy. 
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