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Purpose of the study :to study the possibilities of early prevention of CKD in patients with type 2 diabetes
based on clinical and anamnestic data.

Materials and methods.Total durationThe study duration was 3 months. A retrospective analysis of 290
medical records of patients with type 2 diabetes hospitalized at the City Clinical Hospital named after. V.P.
Demikhov for the period 2021-2022. Among the patients, 2 groups were divided: patients with type 2
diabetes with CKD and without concomitant severe comorbid pathology and patients with type 2 diabetes
without CKD. All patients underwent standard clinical, laboratory and instrumental examination according
to algorithms for the management of patients with type 2 diabetes.

Research results. According to the results of our study, the most significant non-modulated risk factors for
the development of CKD were: age (>60 years) and length of diabetes (>10 years). Of all 290 patients, 173
(59.65%) were over 60 years of age and of these, 120 (41.38%) had CKD of varying severity. Of the 165
patients, 91 patients (55.15%) had more than 10 years of experience.

Significant modulated factors in the development of CKD were: hypertension, obesity, high fasting
glycemia, taking PSM and BB insulin therapy. Especially patients with obesity and taking PSM and BB
insulin therapy had a large number of other factors.

Conclusions.Based on the results of the study, despite the absence of severe comorbid pathology, there was
a high prevalence of traditional risk factors (RFs) for the development of cardiovascular accidents,
regardless of the length of diabetes mellitus, gender and age of the patients. The leading risk factors for the
development of CKD were: age over 60 years, GN, hypertension, obesity. Treatment of PSM and BB with
insulin therapy was also associated with renal dysfunction. However, metformin and NGLT-2 intake, on
the contrary, were associated with a reduced risk of developing CKD. Factors such as gender, HbA1c level
and taking drugs from incretin groups had a neutral effect.
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Introduction.Diabetic nephropathy (DN) is one of the leading causes of chronic kidney disease (CKD) in
patients with type 2 diabetes mellitus (T2DM). In many countries

Most diabetic patients starting renal replacement therapy now have type 2 rather than type 1 diabetes. The
classic definition of diabetic nephropathy is a progressive increase in urinary albumin excretion combined
with an increase in blood pressure, resulting in decreased glomerular function.

filtration and ultimately to end-stage renal disease (Box 1). The development of pathology in the kidneys in
type 2 diabetes occurs in stages: from preclinical structural changes in kidney tissue in the first years of the
disease to diffuse or nodular glomerulosclerosis after 15-20 years of diabetes, however, according to the results
of recent global studies, there are some factors that enhance the development of DN . These two major medical
problems are closely interrelated, since type 2 diabetes increases the risk of developing CKD, and the presence
of CKD, in turn, aggravates the course of type 2 diabetes and affects the selection of therapy.
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Many studies over the past 10 years have emphasized the
strong association between diabetic nephropathy and
cardiovascular disease (Box 2). According to the latest
meta-analyses, in type 2 diabetes without CKD, the risk
of CVD increases 2-3 times [1], and in patients with type
2 diabetes with CKD, the risk of CVD increases 10 times
[2]. According to the United Kingdom Prospective
Diabetes Study (UKPDS), annual mortality rates of all
deaths from CVD are 0.7% in people with type 2
diabetes with normoalbuminuria, 2.0% in people with
type 2 diabetes with microalbuminuria, 3.5% in people
with type 2 diabetes and 12.1% in patients with type 2
diabetes with elevated serum creatinine levels or on RRT

13].

Bemaskae 1. Knunuueckoe onpeoenerue ouademuiecroi
Hegponamuu.

1)} [Ipozpeccupyroujee nogsiiliertie IKCKPeyLL ATbOVMUHA C
MOHOIIL.

2} IIpocpeccupyvioljee NOBLIULEHIE KDOBAHOZ0 OABIEHUA.

3} BosMOJCHOE CHUMCEHUe CKOPOCInt KIVO0YKo8oTl
gurempayuu 1 MePMUHATLHAA

CcMAaouA NOYeyHOoll HEOOCTIAMOYHOCHHL.

4} IIpu namqu ouademuyeckotl pemuHonamiliL.

5) Conposoxcoaemcea npozpeccupyiouiitM noeviilieniem
CepoeyHO-CcOCYOUCINO20 PUCKA.

Identifying diabetic nephropathy as early as possible in the disease process currently offers the best chance of

delaying or possibly preventing progression to terminal
disease. Last yearsDue to advances in diabetes treatment
and therapy, the prevalence of kidney disease among
patients with diabetes has stabilized at about 35% [4],
and the incidence of acute cardiovascular disease among
patients with diabetes has decreased by more than 50%
[5]. However, the absolute number of patients with
diabetes is increasing, and the global prevalence is
expected to be 7.7% by 2030 [6]. The looming burden of
diabetes in the context of the obesity epidemic is likely
to affect younger people developing kidney disease and

Bemaska 2: CepOoetHo-cocyOucmsiii pUck 1 ouademuyeckan
Hehponamua

1) Cepoeuno-cocvoucmulil plck e03pacmaem no Mepe
npozpeccupoeanla Hegpponanii npi

caxaprom duademe 2 muna.

2} Veeauyusaenica @ 2-3 pazay nayuexnog ¢
MUKPOATLOVMUHYDUEN N0 CDAGHERNIO ¢ NAYUEHNAMH €
HOPMOATLOYMUHY DU,

3} Veeruwyueaemcsa e 10 pas npu npomeunypui Ho cCPpAeHeRo ¢
NAYUEHMAMIL € HOPMOATLOVMUHY DN,

4) Cpeonaa npoooaxcumeIsHOCIb HCUSHU HA OUaize
cocmaenaen 0eda 200d, a OCHOGHOT NPUYLHOL CMepINL
AGIAIOMCA CePOCYHO-COCYOUCINBIE 3A00TEBAHLIA.

its complications [7]. In this review, we describe the

early prevention and management of patients with type 2
diabetes in CKD, highlight important aspects of clinical
guidelines, and discuss the evidence supporting currentpractice [8,9].

The above provided the basis for this study.

Purpose of the study :to study the possibilities of early prevention of CKD in patients with type 2 diabetes
based on clinical and anamnestic data.

Materials and methods.A retrospective analysis of 290 medical records of patients with type 2 diabetes
hospitalized at the City Clinical Hospital named after. VV.P. Demikhov (Moscow) for the period 2021-2022.
The total duration of the study was 3 months. Among the patients, 2 groups were divided: patients with type
2 diabetes with CKD and without concomitant severe comorbid pathology and patients with type 2 diabetes
without CKD. All patients underwent standard clinical, laboratory and instrumental examination according to
algorithms for the management of patients with type 2 diabetes. Laboratory parameters were assessed based
on the level of glycated hemoglobin (HbAlc), fasting glycemia (FG), cholesterol (CH), high-density
lipoprotein (HDL), low-density lipoprotein (LDL), triglycerides (TG), TSH, GFR, BMI. The Jamovi program
(version 2.3.21) was used for statistical analyses. To systematize the initial information and visualize the
obtained data, we used Microsoft Office Excel 2013 tables.

Results and discussion.The average age of the studied patients was 62.6+11.5 [95% CI 61.3-64.0] years, the
median BMI was 30.2 [26.5; 35.0] kg/m2. The average HbA1c level was 8.9 [7.6; 10.5], of which 90.34% of
patients had HbAlc >7%. The median fasting blood glucose was 6.95 [5.7; 8.67] mmol/l. 68% of participants
had dyslipidemia, and 74.83% had arterial hypertension (AH). Of all patients with type 2 diabetes: 30%
received basal-bolus (BB) insulin therapy, 34.83% - long-acting insulin (LAI) and oral hypoglycemic drugs
(ALADs), 62.07% - metformin, 27.93% - dipeptidyl peptidase-4 inhibitors (DPP-4), 11.72% - glucagon-like
peptide-1 receptor agonists (arGLP-1), 12.07% - sulfonylureas (SMU) and 21.03% - sodium-glucose
cotransporter-2 inhibitors (iNGLT-2).
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According to the results of our study, the most significant non-modulated risk factors for the development of
CKD were: age (>60 years) and length of diabetes (>10 years). Of all 290 patients, 173 (59.65%) were over
60 years of age and of these, 120 (41.38%) had CKD of varying severity. Of the 165 patients, 91 patients
(55.15%) had more than 10 years of experience.

Significant modulated factors in the development of CKD were: hypertension, obesity, high fasting glycemia,
taking PSM and BB insulin therapy. Especially patients with obesity and taking PSM and BB insulin therapy
had a large number of other factors.
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Hypothyroidism, gender, HbAlc level, and use of DPP-4 inhibitors and GLP-1 antibodies were not associated
with increased odds of developing CKD.

Taking metformin and SGLT-2 inhibitors were associated with a reduced risk of developing CKD, and taking
drugs from these groups reduced plasma creatinine levels and accordingly increased GFR.
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Metformin is a first-line antidiabetic agent that can be safely administered to most patients with a baseline
eGFR >30 mL/min/1.73 m2. Metformin has multiple mechanisms of action, including sensitization to insulin
in peripheral tissues and reduction of hepatic gluconeogenesis. In the UKPDS study, patients treated with
metformin had a reduction in mortality from diabetes, CVD and other causes compared with insulin and
sulfonylureas [10]. Metformin is associated with a reduction in the incidence of end-stage renal disease and
adverse cardiovascular outcomes in patients with DN compared with other glucose-lowering drugs [11]. Kwon
et al reported lower all-cause mortality and progression of ESRD in patients with eGFR >30 mL/min/1.73 m2
who were prescribed metformin, without an increase in the incidence of all-cause lactic acidosis [12]. In
separate studies, metformin was associated with a reduced risk of cardiovascular events and readmissions for
heart failure in patients with DN [13,14].

In 2012, Swedish researchers conducted a study and demonstrated that metformin had a lower risk for the
composite endpoint of acidosis, serious infection, and all-cause mortality compared with insulin and other oral
antidiabetic agents in a subgroup of patients with an eGFR of 45-45%. 60 ml/min/1.73 m2. According to this,
scientists from Sweden and the USA recommend continuing metformin in patients with eGFR >45
ml/min/1.73 m2, carefully titrating the dose or halving the dose if eGFR 30-44 ml/min/1.73 m2 and
discontinuing use metformin with eGFR <30 ml/min/1.73 m2.
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Drugs from the SGLT-2 group have significant evidence supporting a reduction in the risk of developing end-
stage renal failure, death from cardiovascular diseases and hospitalizations for heart failure. The
cardiovascular and renal benefits of SGLT-2 are independent of the antihyperglycemic effect, which is
attenuated by lower eGFR. iINGLT-2 improves glomerular hemodynamics, reduces oxidative stress and
optimizes tissue energy.

Large cardiovascular safety studies of SGLT-2 have demonstrated favorable secondary renal outcomes in
patients with type 2 diabetes and variable baseline renal function. Empagliflozin, Cardiovascular Outcomes
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and Mortality in Type 2 Diabetes (EMPA-REG OUTCOME) included patients with eGFR >30 ml/min/1.73
m2 and demonstrated a 46% reduction in the risk of a combined secondary renal outcome when serum
creatinine doubled and reduced the number of patients with renal death [15]. In the retrospective EMPA-REG
OUTCOME analysis, empagliflozin demonstrated improvement in renal function regardless of baseline eGFR
or degree of albuminuria [16]. Canagliflozin and Cardiovascular and Renal Events in Type 2 Diabetes
(CANVAS) enrolled patients with eGFR >30 mL/min/1.73 m2 and reported a 40% reduction in the combined
secondary renal outcome. Dapagliflozin and Cardiovascular Outcomes in Type 2 Diabetes (DECLARE-TIMI
58) included patients with eGFR >60 ml/min/1.73 m2 and reported a 47% risk reduction for the combined
secondary renal outcome [17]. . However, in the Ertugliflozin in Type 2 Diabetes Cardiovascular Outcomes
Study (VERTIS CV), the reduction in the secondary composite renal outcome was not statistically significant.
Both EMPA-REG OUTCOME and CANVAS demonstrated significant reductions in the primary outcome of
cardiovascular safety, and DECLARE-TIMI 58 and VERTIS CV achieved noninferiority in cardiovascular
safety. These data support the use of NGLT-2 drugs in patients with DN.

The Canagliflozin and Renal Outcomes in Diabetes and Type 2 Nephropathy (CREDENCE) trial was a
seminal trial of SGLT2 in DN with a specific composite primary renal outcome [18]. The CREDENCE study
included patients with type 2 diabetes, eGFR 30-90 ml/min/1.73 m2 and urine albumin-to-creatinine ratio 300-
5000 mg/g. The prespecified strategy aimed to include at least 60% of patients with eGFR <60 mL/min/1.73
m2, a population at higher risk of developing end-stage CKD than previously studied. In this double-blind,
placebo-controlled study, canagliflozin reduced the primary composite renal endpoint by 31%, with a notable
benefit on secondary heart failure. The trial was terminated early after 2.6 years due to overwhelming efficacy.
CREDENCE demonstrated renal benefits regardless of baseline HbAlc, degree of HbAlc reduction, and CKD
stage, leading to the first indication for SGLT2 inhibitors in the US in 20109.
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