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ABSTRACT 

Type 2 diabetes is a global problem with an increasing incidence. Globally, more than one in 10 adults 

are now living with diabetes. Late complications of diabetes mellitus represent a serious problem for 

patients. Diabetes mellitus is the most common cause of the development of chronic kidney disease 

(CKD). 

Early identification and management of CKD is of utmost importance to minimize the risk of severe 

cardiovascular events and premature loss of life. 

There are advances in available glucose-lowering agents for the treatment of type 2 diabetes that not only 

modify the disease itself, but also have important benefits in terms of associated cardiovascular risk 

factors. 

The aim of the present study was to investigate the degree of influence of renal function-glomerular 

filtration and microalbuminuria, as factors increasing the incidence of cardiovascular risk, by using GLP-

1 receptor agonists, in the treatment of type 2 diabetes mellitus. 

In a total of 66 patients (100%) treated with GLP-1 receptor agonist - 26 men (39.4%) and 40 women 

(60.6%) serum creatinine was examined, GFR was calculated using the CKD-EPI (Equations for 

Glomerular Filtration RATE) method and microalbuminuria in the first morning urine. The difference 

between the mean values of glomerular filtration at the beginning of the study and after 6 months, which 

amounted to 5,780 ml/min. (0.043<α=0.05) (*p<0.05) is statistically significant. The difference between 

the mean values of microalbumin MALB at the beginning of the study and after 6 months amounted to -

1.015 mg/l, with no statistical dependence (p≥0.05). 

Given the additional protection they provide, GLP-1 receptor agonists should be considered as the 

mainstay in the treatment of DM type 2. The therapy of patients with DM2 should be complex and with 

a view beyond the glycemic effect, giving the opportunity to stop the development of chronic kidney 

disease and thus reduce the cardiovascular risk. 
 

Keywords: diabetes mellitus, glomerular filtration, microalbuminuria, GLP-1 receptor agonists, 

cardiovascular risk 

 

 

INTRODUCTION 

The aim of the present study was to investigate 

the degree of influence of renal function-

glomerular filtration and microalbuminuria, as 

factors increasing the incidence of 

cardiovascular risk, by using GLP-1 receptor 

agonists, in the treatment of type 2 diabetes 

mellitus. 

 

Type 2 diabetes is a global pandemic and a 

known independent risk factor for 
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atherosclerosis and subsequent decline in renal 

function. (1) Worldwide, ~700 million people 

have CKD. (2) 

 

People with diabetes are also at increased risk 

of kidney failure, with approximately 40% 

developing chronic kidney disease (CKD). (3) 

Of note, CKD can be defined by either or both 

a reduced estimated glomerular filtration rate 

(eGFR) of <60 mL/min/1.73 m 2 for 3 months 

or more, regardless of the underlying cause, 

and/or by the presence of defined albuminuria 

as a urine albumin-to-creatinine ratio (UACR) 

≥30 mg/g in at least 2 spot urine samples. (4) 

Both a decrease in eGFR and the presence of 

albuminuria are independently associated with 

an increased risk of CVD and mortality. (5, 6) 
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The mortality rate from cardiovascular disease 

in patients with DBZ is more than twice as high 

as in patients with type 2 diabetes with 

preserved renal function. (7) An estimated 

glomerular filtration rate (eGFR) < 60 mL/min 

per 1.73 m 2 is associated with a higher risk of 

cardiovascular death. (8) 

 

The proinflammatory state of CKD can lead to 

deterioration of cardiovascular function through 

multiple mechanisms, such as the spread of 

atherosclerosis, vascular and valvular 

calcification, and myocardial fibrosis. (9) 

 

 Cardiovascular disease is the leading cause of 

death in both type 2 diabetes and chronic kidney 

disease patients. (10) In patients with diabetes 

and CKD, the adjusted risk difference for 

cardiovascular mortality was 16%, compared 

with the risks associated with diabetes alone 

(3%) or CKD alone (6%). (11) Although the 

first-line drug for type 2 diabetes is metformin, 

glucagon-like peptide-1 receptor agonists 

(GLP-1RAs) along with sodium-glucose 

cotransporter 2 (SGLT2i) inhibitors are 

recommended in patients with established 

atherosclerotic cardiovascular disease (CVD) or 

multiple risk factors for CVD. (12) GLP-1 

receptor agonists represent a promising avenue 

to address complex cardiovascular-renal-

metabolic health. (13,14) GLP-1 receptor 

agonists are known to stimulate insulin and 

inhibit glucagon, effectively regulating body 

weight and glucose levels, potentially exerting 

protective effects on renal function.(15,16)  

GLP-1 receptor agonists have several functions 

outside the pancreas, including reducing 

oxidative stress-induced autophagy and 

endothelial dysfunction. (17) 

 

GLP1-receptor agonists also reduce 

inflammation by reducing cytokine production 

and immune cell infiltration. (18)  The KDIGO 

guideline for the management of diabetes in 

patients with CKD recommends GLP1-receptor 

agonists as subsequent therapy after initiation of 

SGLT2 inhibitors, for further lowering of 

glycated hemoglobin or high risk of 

atherosclerotic cardiovascular disease. This 

class of drugs (GLP1-RA) has been given a 

stronger preference over other glucose-

lowering agents given its cardiovascular 

benefits. (19, 20) 

 

Albuminuria refers to the loss of albumin in the 

urine. Although both proteinuria and 

albuminuria serve as markers of kidney 

damage, quantification of albuminuria rather 

than proteinuria is recommended in clinical 

practice, since albumin is the major component 

of urinary protein (~50%) in most kidney 

diseases and is often the earliest marker of 

glomerular damage, where it often occurs 

before eGFR declines below the 60 

mL/min/1.73 m 2 threshold. (21) Measurement 

of albumin in urine by assay is more sensitive at 

low concentrations. Therefore, urinary albumin 

serves as a more specific and sensitive early 

marker to indicate a change in glomerular 

permeability than total urinary protein. (22) 

Albuminuria is also associated with increased 

hepatic lipoprotein production, which 

accelerates atherosclerosis. (23)  Prolonged 

hyperglycemic effects affect all types of organs 

and cells, but several hilar cells such as retinal 

capillary endothelial cells, renal glomerular 

mesangial cells, neurons, and Schwann cells in 

the peripheral nervous system are more 

susceptible to the effects of hyperglycemia. (24) 

In patients with HF, eGFR and albuminuria 

were independent predictors of HF exacerbation 

and increased risk of mortality. (25)  

Importantly, both markers are indicated as 

predictors of HF independent of other 

cardiovascular risk factors, such as type 2 

diabetes mellitus. It should be noted that 

although renal dysfunction and the presence of 

concomitant type 2 diabetes mellitus in the 

setting of albuminuria is associated with the 

highest cardiorenal risk, many patients with HF 

who do not have predominant comorbidities 

such as type 2 diabetes mellitus may also have 

albuminuria. (26) 

 

The causal pathophysiological relationship 

between albuminuria and cardiovascular 

damage is well documented. Several studies 

have shown that even moderately elevated 

levels of albuminuria are associated with an 

increased risk of cardiovascular events. (27) 

 

The Framingham Heart Study, an FHS study 

found that abnormal albuminuria was 

associated with an increased risk of developing 

heart failure (HF). In particular, albuminuria 

was strongly associated with HF with reduced 

ejection fraction (HR 2.10, 95% CI 1.35–3.26), 

but no significant association with forms of HF 

with preserved ejection fraction (HR 1.26, 95% 

CI 0.78–2.03) In the Multi-Ethnic Study of 

Atherosclerosis (MESA) it was found that 

patients with diabetes and present albuminuria 

have a 90% higher risk of developing peripheral 

artery disease compared to those without 

albuminuria.(28) 
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The 2019 European Society of Cardiology 

(ESC) and European Association for the Study 

of Diabetes (EASD) guidelines. emphasize the 

key role of proteinuria in the assessment of 

cardiovascular disease risk in diabetic patients. 

(29) Proteinuria is an indicator of organ damage 

and alone is sufficient to classify a patient with 

diabetes into a category of very high 

cardiovascular risk, and this may influence the 

choice of antihyperglycemic drugs. 

 

MATERIAL AND METHODS 

The survey was conducted in the period of 

November 2022. – July 2023 in the Burgas 

region of the Republic of Bulgaria. Participants 

are randomly selected based on clearly defined 

criteria including: 

- age over 18 years; 

-diagnosis of DM type 2 with a prescription of 

at least 6 months 

- lack of treatment with GLP-1 receptor agonists 

before inclusion in the study 

- voluntary consent to participate 

The sources for collecting information are 

outpatient lists, epicrisis, laboratory tests. The 

study group included 66 patients with type 2 

diabetes who started treatment with a GLP-1 

receptor agonist. Metabolic control parameters 

that we monitored at the beginning and end of 

the six-month follow-up period were creatinine, 

calculated glomerular filtration using the CKD-

EPI method (Equations for Glomerular 

Filtration RATE), microalbuminuria in the first 

morning urine test. 

 

The statistical method used is the Independent 

Samples T-test. With this test, statistically 

significant differences between the mean values 

of the indicators with a high degree of statistical 

significance are established. The 

implementation was carried out with the 

statistical package SPSS 22. 

 

RESULTS  

From a total of 66 patients treated with a GLP-

1 receptor agonist, 26 were men (39.4%) and 40 

were women (60.6%) (Figure 1) 

 

 
 Figure 1. Distribution of patients treated with GLP-1 receptor agonists 

 

The mean age of patients treated with GLP-1 

receptor agonist was 54.74±10.22 years. The 

minimum age in this group is 33 years and the 

maximum age is 75 years. 

 

The mean value of GF at the beginning was 

88.35 ± 16.80, and after 6 months of follow-up 

it was 94.13 ± 16.15. (Table 1) The difference 

between the average values of glomerular 

filtration at the beginning of the study and after 

6 months, which amounts to 5,780 ml/min. 

(0.043<α=0.05) (*p<0.05) is statistically 

significant because the significance level of 

features t = -2.045 has significance levels Sig. = 

0.043 < α = 0.05 
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Table 1.Change in paraclinical parameters of patients taking a GLP-1 receptor agonist 

 

period mean 
Standard 

deviation 

Statistical 

significance 

 

Glomerular filtration 

(ml/min) 

 

In the beginning  

After 6 months 

 

88.35 

94.13 

16.80 

16.15 

*p<0.05 

creatinine (mkmol/l) In the beginning 77.00 14.56 *p<0.05 

 After 6 months 71.08 14.14  

microalbuminuria 

MALB (mg/l) 

In the beginning 

After 6 months 

43.54 

44.55 

73.62 

87.54 

р> =0.05 

 

The mean value of creatinine at the beginning 

was 77.00±14.56 and after 6 months was 71.08 

±14.14 The difference between the mean values 

of creatinine at the beginning of the study and 

after 6 months which amounted to 5.916 

mcmol/l (0.018<α=0.05)(*p<0.05) was 

statistically significant because the level of 

significance of characteristics t = -2.402 has 

significance levels Sig. = 0.018 < α = 0.05. 

 

 The difference between the mean values of 

microalbumin MALB at the beginning of the 

study and after 6 months amounts to -1.015 

mg/l, not considering statistical dependence 

(p≥0.05) because the characteristic t =0.073 has 

a level of significance Sig. 0.942>α=0.05 

 

DISCUSSION 

The emergence of new medicinal products for 

the treatment of type 2 DM in recent years is 

increasingly displacing the traditional 

conventional treatment with metformin. 

 

According to the 2021 ADA/EASD consensus 

report on the treatment of type 2 diabetes 

mellitus, glucose-lowering therapy focuses on 

GLP-1 receptor agonists and SGLT-2 

inhibitors, taking into account some clinically 

relevant factors. 

 

Treatment with GLP-1 receptor agonists is 

recommended in patients with diabetes mellitus 

with established cardiovascular disease or at 

high risk for such disease. 

 

In patients with chronic kidney disease and 

heart failure, treatment with SGLT-2 inhibitors 

is recommended, given the beneficial effects in 

terms of reducing the progression of CKD, the 

nephroprotective effect and hospitalizations for 

HF. 

 

A careful therapeutic approach is required for 

patients with TDM2. There should be increased 

control of risk factors beyond blood glucose and 

HbA1c control. The modern concept is that the 

therapy of patients with T2DM is shifted 

beyond the glycemic effect and an opportunity 

for complex treatment is given. Given the 

additional protection they provide, GLP-1 

receptor agonists should be considered as a 

mainstay in the treatment of type 2 DM.These 

data highlight the importance of GLP-1 receptor 

agonists in the management of type 2 diabetes 

and lowering cardiovascular risk, emphasizing 

the need for individualized treatment and 

management of comorbidities. 

 

Increased attention is required, as it is important 

to ensure increased control of risk factors, both 

related to blood sugar and beyond. Therapy in 

patients with type 2 diabetes (T2DM) no longer 

focuses solely on glycemic effects. Instead, the 

modern concept emphasizes a complex 

approach to treatment that can stop the 

development of chronic kidney disease and 

reduce cardiovascular risk. This 

multidisciplinary approach is key to improving 

long-term outcomes and quality of life for 

patients with diabetes.  

 

Unfortunately, the present analysis did not find 

a statistically significant change in the level of 

microalbuminuria with treatment with GLP-1 

receptor agonists. 

 

CONCLUSION 

The clinical significance of albuminuria in 

patients with type 2 diabetes (T2D) and factors 

contributing to its reduction have been the focus 

of research in recent years. Increased urinary 

albumin excretion in diabetics is associated with 

the highest cardiorenal risk. 

 

Diabetes is a condition that carries a significant 

risk of developing micro- and macrovascular 

complications. Reduction of proteinuria in 

patients with diabetes, regardless of the 

treatment method, may delay the progression of 

renal and cardiovascular diseases. 
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Despite their well-described benefits in 

atherosclerotic cardiovascular disease and 

potential protective mechanisms for the kidney, 

GLP1-receptor agonists remain underutilized in 

clinical practice. 

 

Advances have been made with therapeutic 

agents that can improve both cardiovascular and 

renal outcomes in patients with CKD. 

 

The short follow-up period of the patients, the 

small number of included patients and the 

limited sample from only one region of Bulgaria 

can be mentioned as the main drawback of the 

study. 
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