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The aim of this retrospective study was to analyze the pharmacotherapy regimens of the decompensated form of type 2 
diabetes mellitus (DM2) and to evaluate its effectiveness, its compliance with clinical recommendations. 
Materials and methods: A retrospective analysis of 54 medical cards of patients with decompensated DM2 was conducted. 
The 1st group (n=24; 44%) included the patients who had a decrease in glycated hemoglobin (HbA1c) by 50% or more in 3 
months after hypoglycemic therapy; and the 2nd group (n=30; 56%) – the patients whose HbA1c level decreased by less than 
50%. 
Results. A HbA1c level was 10.4% in the 1st group and 13.2% in the 2nd group (р<0.001). However, the target levels of venous 
blood plasma glucose and HbA1c were not achieved in any of the patient groups. The total number of the drugs prescribed to 
the patients ranged from 4 (in 25% (n=6) and 10% (n=3) cases in the 1st and the 2nd groups, respectively) to 8 (in 12.5% (n=3) 
and 20% (n=6) cases in the 1st and the 2nd, groups, respectively). However, in a number of cases some violations of clinical 
recommendations were recorded: the prescription to the obese patients of insulin drugs, the administration of sulfonylureas 
derivatives to patients with a history of cardiovascular diseases of the atherosclerotic origin, but modern hypoglycemic drugs 
with proven benefits in reducing cardiovascular risks were rarely prescribed. 
Conclusion. The tactics of pharmacotherapy in the patients with a decompensated form of DM2 does not fully comply with 
the approved clinical guidelines, which requires the effectiveness of treatment optimization of this medically and socially 
significant pathology.
Keywords: glycated hemoglobin; hypoglycemic drugs; insulin; polypragmasia; type 2 diabetes mellitus
Abbreviations: HbA1 – glycated hemoglobin; DM – diabetes mellitus; DM1 – type 1 diabetes mellitus; DM2 – type 2 diabetes 
mellitus; BMI – body mass index; iSGLT-2 – sodium glucose cotransporter inhibitor type 2; GLPra-1 – glucagon-like peptide-1 
receptor agonist; iDPP-4 – dipeptidyl peptidase-4 inhibitor; BABs – beta-adrenoblocker; ACEi – angiotensin converting en-
zyme inhibitor; MRA – mineralocorticoid receptor antagonist; CCB – calcium channel blocker; HDL – high density lipoprotein; 
LDL – low density lipoprotein; p-value – level of static significance; OR – odds ratio; CI – confidence interval; Q1–Q3 – inter-
quartile range; M – median; SD – standard deviation; QoL – quality of life.
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Цель. Анализ схем фармакотерапии декомпенсированной формы сахарного диабета 2 типа (СД2) и оценка их соот-
ветствия клиническим рекомендациям.
Материалы и методы. Был выполнен фармакологический ретроспективный анализ 54 историй болезни пациентов 
с декомпенсированной формой СД2. В 1 группу (n=24; 44%) вошли пациенты, у которых по окончании 3-х месяцев 
гипогликемической терапии наблюдалось снижение уровня гликированного гемоглобина (HbA1) на 50% и более, а во 
2 группу (n=30; 56%) – у которых уровень HbA1c снизился менее, чем на 50%.
Результаты. Уровень HbA1c в 1-й группе составил 10,4%, во 2-й группе 13,2% (р<0,001). Однако целевой уровень глюкозы 
плазмы венозной крови и HbA1c не были достигнуты ни в одной из групп пациентов. Общее количество назначаемых 
лекарственных средств составляло от 4 (в 25% (n=6) и 10% (n=3) случаев в 1 и 2 группах, соответственно) до 8 (в 12,5% 
(n=3) и 20% (n=6) случаев в 1 и 2 группах, соответственно), то есть полипрагмазия наблюдалась в абсолютном большин-
стве случаев. В ряде случаев были зафиксированы нарушения клинических рекомендаций: пациентам при наличии 
ожирения назначались препараты инсулина; при наличии в анамнезе сердечно-сосудистых заболеваний атеросклеро-
тического генеза – производные сульфонилмочевины, но при этом редко назначались современные сахароснижающие 
лекарственные средства (ингибиторы натрий-глюкозного котранспортёра 2 типа, ингибиторы дипептидилпептидазы-4), 
обладающие доказанными преимуществами в отношении снижения сердечно-сосудистых рисков. 
Заключение. Тактика лечения данной медико-социально значимой патологии в реальной клинической практике не в 
полной мере соответствует актуальным клиническим рекомендациям и требует дальнейшей оптимизации контроля 
эффективности.
Ключевые слова: гликированный гемоглобин; инсулин; полипрагмазия; сахарный диабет 2 типа; сахароснижающие 
лекарственные средства
Список сокращений: HbA1 – гликированный гемоглобин; СД – сахарный диабет; СД1 – сахарный диабет 1 типа; СД2 – са-
харный диабет 2 типа; ЛС – лекарственное средство; ИМТ – индекс массы тела; иНГЛТ-2 – ингибитор натрий-глюкозного 
котранспортёра 2 типа; арГПП-1 – агонист рецепторов глюкагоноподобного пептида-1; иДПП-4 – ингибитор дипептидил-
пептидазы-4; БАБ – бета-адреноблокатор; иАПФ – ингибитор ангиотензинпревращающего фермента; АМР – антагонист 
минералокортикоидных рецепторов; БКК – блокатор кальциевых каналов; ЛПВП – липопротеины высокой плотности; 
ЛПНП – липопротеины низкой плотности; p – уровень статической значимости; ОШ – отношение шансов; ДИ – довери-
тельный интервал; Q1–Q3 – интерквартильный размах; M – медиана; SD – стандартное отклонение.

INTRODUCTION
Diabetes mellitus (DM) is one of the most import-

ant medical and social problems of public health in the 
world, as it is a chronic, incurable disease, the therapeu-
tic aspects of which require the patient to significantly 
change their lifestyle [1].

The total number of patients with DM in the Rus-
sian Federation (RF) as of January 2019 was 4 584 575 
(3.12% of the population of the RF), including: type 1 
diabetes mellitus (DM1) – 5.6% (256.2 thousand), type 
2 diabetes mellitus (DM2) – 92.4% (4.24 million), oth-
er types of diabetes – 2% (89.9 thousand). Currently, 
the average prevalence of DM1 is 174.4 per 100 thou-
sand population, DM2 – 2885.7 per 100 thousand, oth-
er types of DM – 61.2 per 100 thousand population1. 
Since 2000, the number of patients with DM in the RF 
has increased by 2.2 times: from 2.043 million to 4.58 
million. As in many countries of the world, the RF con-
tinues to increase the prevalence of mainly DM2, with 
an annual increase of more than 250–300 thousand pa-
tients. During 2018, 10 805 new cases of DM1 and 298 
628 of DM2 were identified [2]. However, these figures 
do not fully reflect the true scale of the non-commu-
nicable epidemic. The fact is that the register2 records 
only officially registered the cases of the disease. At the 

1 The Federal Register of Diabetes Mellitus of the Russian Federation. 
Available from: http://sd.diaregistry.ru/content/epidemiologiya.html 
2 Ibid.

same time, according to the national epidemiological 
study NATION [3], which included more than 26 thou-
sand people in 63 subjects of the RF, the share of un-
diagnosed DM2 in the RF is 54% on average. Thus, the 
actual prevalence of DM2 with active screening for the 
level of glycated hemoglobin (HbA1c) is almost twice 
higher than officially registered, and can reach 8–9 mil-
lion people [2].

A high medical and social significance of DM is due, 
among other things, to the high risk of associated mi-
cro- (nephropathy, retinopathy) and macroangiopathies 
(an ischemic heart disease, cerebrovascular diseases, 
and diseases of the arteries of the lower extremities). 
For example, DM is one of the leading risk factors for 
the development of acute cerebral circulatory disorders, 
leading to the so-called “vascular catastrophes” 3–4 
times more often than in patients without carbohydrate 
metabolism disorders [4–6].

The level of glycated hemoglobin (HbA1c) is an 
integral indicator of glycemia, which serves as an in-
dispensable diagnostic criterion in monitoring carbo-
hydrate metabolism, evaluating the effectiveness of 
hypoglycemic therapy and predicting the course of di-
abetes, so its determination is currently mandatory [7, 
8]. Thus, a 1% reduction in HbA1c in patients with DM2 
reduces the risk of death by 21%, of an acute myocardi-
al infarction – by 14%, and microvascular complications 
– by 37% [9, 10]. According to the World Health Orga-



379Том 9, Выпуск 5, 2021

ОРИГИНАЛЬНАЯ СТАТЬЯ

nization criteria, there are compensated diabetes (6.0–
6.5% HbA1c), subcompensated diabetes (6.6–7.0% 
HbA1c) and decompensated diabetes (>7.0% HbA1c) 
[9].

Treatment of DM is one of the most expensive items 
of the health budget in many countries of the world. 
Thus, in 2017, the market volume of sugar-lowering 
drugs in the RF amounted to approximately 11612.5 
million rubles. In the United States in 2012, 245 billion 
dollars were spent on the treatment of diabetes, in Italy 
in 2014 – about 20.3 billion euros [6, 11]. With effective 
therapy at an early stage of the disease, complications 
of the disease, disability and mortality are reduced. At 
the same time, there is an increase in costs at the initial 
stage, and then their reduction due to the prevention of 
hospitalizations associated with complications [12].

Patients with DM2, especially older age groups, of-
ten have concomitant chronic diseases, such as hyper-
tension, dyslipidemia, a coronary heart disease, depres-
sive disorders, a chronic kidney disease. They requires 
a simultaneous administration of several, usually more 
than 5–7 drugs; that exposes patients of this profile to a 
high risk of polypragmasia [13, 14].

From the standpoint of fundamental and clinical 
pharmacology, polypragmasia is the main cause of the 
undesirable side effects development in elderly and se-
nile people [15, 16]. Polypragmasia bates the problems 
of drug interactions, reduces patients’ adherence to an-
tidiabetic therapy, and often causes suboptimal glycemic 
control. The presence of polypragmasia is also associat-
ed with a cascade of drug administrations, in which their 
side effects are misinterpreted as new pathological con-
ditions, which can lead to the prescroption of new drugs. 
Polypharmacy has other negative health consequences, 
such as an increased risk of hospitalization, deterioration 
of a clinical status, poor quality of life (QoL) at patients, 
and significant economic consequences [13, 14].

THE AIM of this retrospective study was to analyze 
the pharmacotherapy regimens of the decompensated 
form of type 2 diabetes mellitus in settings of an endo-
crinological hospital, and to evaluate its effectiveness, as 
well as its compliance with clinical recommendations.

MATERIALS AND METHODS
The retrospective study was based on the analysis 

of medical cards of 54 patients with DM2 who were 
routinely hospitalized in a patient endocrinological 
facility in 2019. In the present study, only official doc-
uments (hospital history sheets) were studied, their 
analysis did not include direct identification of the pa-
tient’s identity, therefore, the confidentiality of person-
al data was in no way violated. Thus, the planning and 
conduct of the study fully complied with the provisions 

on the ethical correctness of performing biomedical 
works3 [17, 18].

The criteria for including patients in the study are: 
DM2 in the decompensation stage, the duration of the 
disease more than 10 years, a long-term and regular 
intake of hypoglycemic drugs. The criteria for excluding 
patients from the study are: DM1 and other disorders 
of carbohydrate metabolism, taking hypoglycemic drugs 
for less than 3 months, an inorganic and/or functional 
brain damage, a senile asthenia syndrome (according to 
the Fried criteria), a positive family history, thyroid dis-
eases, liver diseases, abdominal cavity organs diseases, 
the age of patients up to 45 years.

A life history, modifiable, non-modifiable risk fac-
tors, biochemical parameters, therapeutic regimens and 
their modifications for the treatment of hyperglycemia 
and concomitant pathology were subjected to the phar-
macological evaluation, including compliance with ex-
isting clinical recommendations, in order to choose the 
most optimal from the position of the attending physi-
cian and the patient. HbA1c was selected as a criterion 
for the therapy effectiveness.

Based on the assessment of the HbA1c level (the 
target levels ranged from 6.5% to 8%, the baseline – 
from 13% to 17.2%) in dynamics 3 months after hospi-
talization, two groups of patients were identified: the 1st 
group (n=24) included the patients who had a decrease 
in the HbA1c level by 50% or more, the 2nd group (n=30) 
– the patients whose HbA1c level decreased by less than 
50%.

The patient groups were comparable in terms of 
gender, age, and the baseline clinical status (p>0.05). 
The general clinical characteristics of patients in the 1st 
and 2nd groups are presented in Tables 1 and 2.

The accumulation, correction, systematization of 
the initial information and visualization of the results 
were carried out in Microsoft Office Excel 2019 spread-
sheets. The statistical analysis was performed using the 
IBM SPSS Statistics v. 26 program (IBM Corporation). 
The study materials were subjected to the statistical 
analysis using parametric and nonparametric analyses: 
Shapiro-Wilk test, Student t-test, Wilcoxon’s rank sum 
test, F-test, Cramer’s V, Spearman’s rank correlation (the 
coefficient of the correlation was interpreted in accor-
dance with the Cheddock scale), F-ratio test, Scheffe’s 
test. The differences were considered statistically signif-
icant at p<0.05.

RESULTS AND DISCUSSION
First of all, the status of patients with the primary 

disease – DM2 in the stage of decompensation – at the 

3 The Federal Law “On the Fundamentals of Health Protection of 
Citizens in the Russian Federation” dated 21.11.2011 N 323-FZ. Russian

DOI: 10.19163/2307-9266-2021-9-5-377-386
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end of 3 months of hypoglycemic treatment was evalu-
ated. It was discovered that the target level of venous 
blood plasma glucose and HbA1c had not been achieved 
in any of the patient groups. When comparing the aver-
age values of the HbA1c level using the Student t-test in 
the 1st and 2nd groups, statistically significant differenc-
es were found (p<0.001): the level of HbA1c (%) in the 
1st group was 10.4% and in the 2nd group – 13.2%. By 
comparison of glucose values in the groups, statistically 
insignificant data were obtained (p=0.264): the level of 
venous blood plasma glucose was 8.5 mmol/L in the 1st 
group and 9.2 mmol/L in the 2nd group, respectively.

Subsequently, the details of the pharmacothera-
peutic schemes of hypoglycemic therapy were analyzed. 

Table 3 shows the registered regimens and the frequen-
cy of their administration to the patients in 1st and 2nd 
groups. 

Thus, 18 hypoglycemic therapy’s regimens used 
were found. In both groups, the hypoglycemic drugs 
incompatible with each other were not prescribed. The 
recommendations regarding the prescription of a bigua-
nide group representative – metformin, as the initiation 
of therapy in patients with DM2 and its use as the basis 
for further therapy in most patients which corresponds 
to both Russian and international recommendations, 
were followed [21, 22]. However, a detailed evaluation 
of these regimens (Table 4) revealed violations of cur-
rent clinical guidelines in a number of cases [21].

Table 1 – General clinical characteristics (quantitative indicators) of patients in 1st and 2nd groups

Indicator
1st group (n=24) 2nd group (n=30)

рMen (n=10) Women (n=14) Men (n=14) Women (n=16)
Me Q1–Q3 Me Q1–Q3 Me Q1–Q3 Me Q1–Q3

Age 61.0 60.5–62.5 62 58.0–66.0 62.0 61.0–68.0 68.0 67.0–68.5 0.15
Glucose level  
in blood plasma 
before

12.8 10.9–14.0 12.5 12.0–13.6 16.0 14.0–16.0 15.0 14.0–16.6 0.10

Initial HbA1c  
level 17.0 16.2–17.1 13.7 13.6–15.3 16.6 13.2–16.7 14.4 13.9–14.8 0.40

Target HbA1c  
level (%) 7.0 6.8–7.3 7.0 6.8–7.5 7.0 7.0–7.5 7.0 6.8–7.5 0.80

BMI
M±SD 95% CI M±SD 95% CI M±SD 95% CI M±SD 95% CI p

32.0±2.4 30.4–30.7 34.3±0.8 31.9–36.7 38.7±4.4 35.3–42.1 34.9±0.7 33.9–39.9 0.61
Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by less 
than 50%; HbA1c – glycated hemoglobin; BMI – body mass index; Me – median; Q1–Q3 – interquartile range; SD – standard deviation; p – level 
of statistical significance (Shapiro-Wilk test).

Table 2 – General clinical characteristics (qualitative indicators) of patients in 1st and 2nd groups

Indicator
Patient groups

р* V** OR;
95% CI1st group(n=24) 2nd group (n=30)

n % n % n % n %

Gender
Male Female Male Female

0.417 0.125 0.60;
0.20–1.89 37.5 15 62.5 15 50 15 50

Social status
Employed Unemployed Employed Unemployed

0.692 0.178 –
0 0 24 100 2 6.7 28 93.3

Obesity
Present Absent Present Absent

0.097 0.309 2.4;
1.6–3.420 83.3 4 16.7 15 50 15 50

Arterial hypertension
Present Absent Present Absent

– – –
24 100 0 0 30 100 0 0

Coronary 
heart disease

Present Absent Present Present
1.00 <0.001 1.0;

0.33–3.012 50 12 50 15 50 15 50
Hereditary 
predisposition to DM

Present Absent Present Absent
0.558 0.098 0.67;

0.21–2.218 75 6 25 21 70 9 30
School of patients  
with DM

Attended Did not attend Attended Did not attend
0.637 0.158 0.45;

0.07–2.718 75 6 25 26 86.7 4 13.3
Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by less 
than 50%; n – absolute value; p-value – the level of static significance (statistically significant at p<0.05*; F-test); **V – Cramer’s V-test; OR – odds 
ratio; 95% CI – 95% confidence interval (important when going beyond the border 1)
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Table 3 – Hypoglycemic therapy’s regimens used in 1st and 2nd groups

Hypoglycemic therapy’s regimen

Number of patients receiving/not receiving treatment 
according to this regimen

p* V**
1st group (n=24) 2nd group (n=30)

Using Not using Using Not using

n % n % n % n %

1 Insulin aspart – biphasic 0 0 24 100 3 10 27 90

<0.001 0.884

2 Insulin detemir + Insulin lispro 3 12.5 21 87.5 0 0 30 100

3
Insulin-isophan [human 
biosynthetic] + Insulin soluble 
[human biosynthetic] 

3 12.5 21 87.5 0 0 30 100

4 Insulin detemir + Metformin 0 0 24 100 2 6.7 28 93.3
5 Metformin + Glibenclamide 2 8.4 22 91.6 1 3.4 29 96.6
6 Metformin + Gliclazide 0 0 24 100 7 23.4 23 76.6

7 (Dapagliflozin + Metformin) + 
Glibenclamide 3 12.5 21 87.5 0 0 30 100

8 (Dapagliflozin + Metformin) + 
Gosogliptine + Glibenclamide 1 4.2 23 95.8 0 0 30 100

9 Insulin detemir + Insulin aspart + 
Metformin 1 4.2 23 95.8 3 10 27 90

10 Insulin glargine + Insulin aspart + 
Metformin 1 4.2 23 95.8 0 0 30 100

11

Insulin detemir + Metformin + 
(Antibodies to the C-terminal 
fragment of the β-subunit of the 
insulin receptor + antibodies 
to endothelial NO-synthase) 
affinity purified

0 0 24 100 3 10 27 90

12 Insulin glargine + Metformin + 
Gosogliptine 3 12.5 21 87.5 1 3.4 29 96.6

13
Insulin-isophan [human 
biosynthetic]+ Metformin + 
Glibenclamide

0 0 24 100 2 6.7 28 93.3

14

Insulin-isophan [human 
biosynthetic] + Metformin + 
(Antibodies to the C-terminal 
fragment of the β-subunit of the 
insulin receptor + antibodies 
to endothelial NO-synthase) 
affinity purified

3 12.5 21 87.5 0 0 30 100

15 Metformin + Glibenclamide + 
Alogliptin 3 12.5 21 87.5 0 0 30 100

16 Insulin glargine + (Dapagliflozin + 
Metformin) + Metformin 1 4.2 23 95.8 3 10 27 90

17 Insulin detemir + Metformin + 
Glibenclamide 0 0 24 100 3 10 27 90

18 Metformin + Gosogliptine 0 0 24 100 2 6.7 28 93.3

Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by less 
than 50%; n – absolute value; p-value – the level of static significance (statistically significant at p<0.05*; Fischer’s criterion); **V – Cramer’s V-test

DOI: 10.19163/2307-9266-2021-9-5-377-386
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Table 4 – Groups of hypoglycemic drugs used in 1st and 2nd groups

Hypoglycemic 
drugs’s groups

Number of patients with/no drugs as a component of therapy

p* V** OR;
95% CI

1st group (n=24) 2nd group (n=30)
Presence Absence Presence Absence 

n % n % n % n %

Biguanides 14 58.4 10 66.7 26 86.7 4 13.3 0.028 0.321 0.215;
0.06–0.82

Insulin’s drugs 19 79.2 5 20.8 19 63.4 11 36.6 0.243 0.172 2.2; 
0.64–7.6

Sulfonylureas’s 
drugs 15 62.5 9 37.5 17 56.7 13 43.3 0.783 0.059 0.78;

0.26–2.35

GLPra-1 3 12.5 21 87.5 1 3.3 29 96.7 0.312 0.174 4.14
0.4–42.66

iSGLT-2 0 0 24 100 3 10 27 90 0.245 0.217 0.59
0.41–0.69

iDPP-4 4 16.7 20 83.3 2  6.7 28 93.3 0.389 0.158 2.8;
0.47–16.8

Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by less 
than 50%; n – absolute value; p-value – level of static significance (statistically significant at p<0.05*; Fischer’s test); OR – odds ratio; 95% CI – 95% 
confidence interval (important when going beyond border 1); **V – Cramer’s V-test; GLPra-1 – glucagon-like peptide receptor agonists 1; iSGLT-2 
– sodium-glucose cotransporter inhibitor 2; iDPP-4 – inhibitors of dipeptidyl peptidase 4

Table 5 – Antihypertensive therapy’s regimens used in 1st and 2nd groups

Antihypertensive therapy’s regimen

Number of patients receiving/not receiving treatment according 
to this regimen

p* V**
1st group (n=24) 2nd group (n=30)

Using Not using Using Not using

n % n % n % n %

1 Bisoprolol + Indapamide
+ Perindopril 0 0 24 100 9 30 21 70

<0.001 0.942

2 Bisoprolol + Indapamide
+ Losartan 0 0 24 100 3 10 27 90

3 Bisoprolol + Amlodipin
+ Perindopril 0 0 24 100 3 10 27 90

4 Bisoprolol + Indapamide 0 0 24 100 3 10 27 90
5 Perindopril + Indapamide 3 12.5 21 87.5 3 10 27 90
6 Indapamide + Losartan 0 0 24 100 3 10 27 90
7 Bisoprolol 0 0 24 100 3 10 27 90

8 Bisoprolol + Indapamide
+ Amlodipine + Candesartan 0 0 24 100 3 10 27 90

9 Bisoprolol + Moxonidine
+ Nifedipin 3 12.5 21 87.5 0 0 30 100

10 Indapamide 3 12.5 21 87.5 0 0 30 100

11 Bisoprolol + Moxonidine
+ Losartan + Spironolactone 3 12.5 21 87.5 0 0 30 100

12 Metoprolol + Indapamide
+ Candesartan 3 12.5 21 87.5 0 0 30 100

13 Amlodipine + Losartan 3 12.5 21 87.5 0 0 30 100

14 Indapamide + Perindopril
+ Moxonidine + Bisoprolol 3 12.5 21 87.5 0 0 30 100

15 Indapamide + Lisinopril
+ Amlodipine + Bisoprolol 3 12.5 21 87.5 0 0 30 100

Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by 
less than 50%; n – absolute value; p-value – level of static significance (statistically significant at p<0.05*; Fischer’s criterion); **V – Cramer’s V-test
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In the 1st group, 62.5% (n=15) of patients with a 
history of cardiovascular diseases of the atherosclerotic 
origin were prescribed drugs from the group of sulfony-
lurea derivatives. At the same time, there is some evi-
dence that older representatives of sulfonylurea deriv-
atives – glibenclamide, gliclazide, tolbutamide – violate 
the ischemic preconditioning, i.e., the process of adap-
tation of the myocardium to ischemia after a number of 
repeated episodes of transient ischemia of moderate 
severity. This may cause an increased risk of myocardi-
al infarction and a worse prognosis after a myocardial 
infarction [19]. The administration of insulin’s drugs 
to obese patients, which aggravates the course of this 
disease because insulin increases the expression of the 
Glut4 transporter and the activity of acetyl-CoA-carbox-
ylase in adipocytes, as well as fatty acid synthase and 
lipoprotein lipase, which leads to rapid clearance from 
the circulation and deposition of glucose and lipids [19], 
also raises questions: out of 20 obese people, they were 
prescribed to 17 patients (85%). The fact that in a num-
ber of clinical trials in European countries (Germany, 
France, Spain) patients with an HbA1c level of more than 
7% could not reach the target level of venous blood plas-
ma glucose and HbA1c during a course of basal insulin 
therapy, was considered [21]. In addition, none of the 
1st group patients received a sodium-glucose cotrans-
porter inhibitor type 2 (iSGLT-2) and in a lower ratio com-
pared to other drugs from the groups of glucagon-like 
peptide-1 receptor agonists (GLPra-1) (12.5% (n=3)) and 
dipeptidyl peptidase-4 inhibitors (iDPP-4) (16.7% (n=4)). 
That has proven benefits in patients with DM2 with as-
sociated cardiovascular diseases in terms of reducing 

cardiovascular and renal risks [19, 22]. In the process of 
a meta-analysis, it was found that, compared with the 
control group, the incidence of adverse cardiovascular 
events in the iSGLT-2 group (OR=0.86, 95% CI 0.80-0.93, 
p <0.0001), such as myocardial infarction (OR=0.86, 95% 
CI 0.79–0.94, p=0.001), as well as mortality from this pa-
thology (OR=0.74, 95% CI 0.67-0.81, p<0.0001) was sta-
tistically lower [23]. As far as iDPP-4 group is concerned, 
in one of clinical stadies, the role of this group in the 
prevention of cardiovascular diseases was not so pro-
nounced in comparison to iSGLT-2 [24].

In 2nd group, the number of patients receiving  
iSGLT-2, GLPra-1, and iDPP-4 was also insignificant: 10% 
(n=3), 3.3% (n=1), and 6.7% (n=2), respectively. The pre-
scribed therapeutic regimen for the patients with con-
comitant risk-associated pathology also raises questions: 
56.7% (n=17) of the patients with atherosclerotic cardio-
vascular pathology were prescribed sulfonylurea deriv-
atives; 66.7% (n=10) of obese patients were prescribed 
insulin preparations. Thus, according to the results of the 
meta-analysis conducted in 2016 [25], it was found that 
metformin monotherapy was accompanied by a lower 
(≥2 years) mortality from complications of cardiovascu-
lar diseases compared with sulfonylurea monotherapy. 
The frequency of deaths from myocardial infarction was 
lower in the group where metformin alone was used (2 
of 1454 participants (0.1%); the median follow-up was 4 
years) than in the glibutide group (3 of 1441 participants 
(0.2%); the median follow-up was 3.3 years).

When assessing the contribution of a particular 
drugs group of achieving the target HbA1c level using 
the exact Fisher test and the Cramer’s V, a statistically 

Table 6 – Groups of antihypertensive drugs used in 1st and 2nd groups

Antihypertensive  
drugs groups

Number of patients with drugs as a component of therapy

p* V** OR; 
95% CI

1st group (n=24) 2nd group (n=30)
Presence Absence Presence Absence 

n % n % n % n %

BABs 15 62.5 9 37.5 24 80 6 20 0.223 0.194 0.417;
0.12–1,4

ACEi 15 62.5 9 37.5 15 50 15 50 0.417 0.125 0.60;
0.2–1.8

Diuretics 18 75 6 35 24 80 6 20 0.748 0.06 0.75;
0.2–2.7

Sartans 9 37.5 15 62.5 9 30 21 70 0.577 0.079 1.4;
0.45–4.4

Statins 12 50 12 50 18 60 12 40 0.584 0.100 0.67;
0.23–1.9

MRAs 9 37.5 15 62.5 0 0 30 100 <0.001 0.50 0.34;
0.22–0.51

CCBs 9 37.5 15 62.5 6 20 24 80 0.223 0.194 2.4;
0.71–8.1

Note: 1st group (n=24) – patients with a decrease in HbA1c level by 50% or more; 2nd group (n=30) – patients with a decrease in HbA1c level by 
less than 50%; n – absolute value; p-value – level of static significance (statistically significant at p<0.05*; Fisher’s test); OR – odds ratio; 95% CI 
– 95% confidence interval (important when going beyond the limit of 1); **V – Cramer’s V-test; BABs – beta-adrenoblockers; ACEi – angiotensin 
converting enzyme inhibitors; MRAs – mineralocorticoid receptor antagonists; CCBs – calcium channel blockers
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significant level (p=0.028) with a relatively strong bind-
ing force was obtained for a representative of the bigua-
nide group – metformin. In order to determine the role 
of this drug, a single-factor analysis (ANOVA) was per-
formed, during which a statistically significant effect of 
metformin’s usage (p=0.018) on the outcome of treat-
ment in both groups was established. The contribution 
to the dispersion of metformin as a component of ther-
apy was 10.3%.

When comparing the levels of venous blood plas-
ma glucose and HbA1c with the number of prescribed 
hypoglycemic drugs, a statistically significant direct cor-
relation of weak crowding was established and no cor-
relation was found, respectively, on the Cheddock scale. 
Thus, the expediency of appointing more than 2 repre-
sentatives of hypoglycemic drugs was absent.

The comorbidity of the patients presented in this 
study, also required an assessment of polypragmasia, 
which causes significant harm to human healths, leads 
to economic losses, and negatively affects the reputa-
tion of the doctor. In addition, a large number of pre-
scribed drugs negatively affect the patient’s compliance. 
The problem of polypragmasia is largely due to the lack 
of awareness of doctors about the drugs taken by the 
patient, which are prescribed by other specialists.

Arterial hypertension was considered as comorbid 
pathology present in 100% of patients in the 1st and 2nd 
groups. The particular pharmacotherapy regimens used 
and the groups of antihypertensive agents prescribed to 
patients, are shown in Tables 5 and 6, respectively.

When analyzing the pharmacotherapy of arterial 
hypertension, the following data were obtained. The 
patients from the 1st group received a selective beta-ad-
renoblocker (BAB) – bisoprolol in 62.5% (n=15) of cases. 
According to the literature data [26, 27] the usage of high-
ly selective beta-blockers does not significantly change 
the metabolism of lipids (total cholesterol, HDL, LDL, 
triglycerides) in comparison with non-selective (BABs), 
which violate carbohydrate tolerance, increase insulin 
resistance, and have a hyperlipidemic effect. In 37.5% 
(n=9) of cases, 4 drugs were prescribed as a treatment 
for a high blood pressure and its complications. In 50% 
of cases (n=15), the 2nd group patients were prescribed 
3 drugs for the treatment of a high blood pressure. In 
30% (n=9) of cases, a two-component scheme was pre-
scribed (BABs were not included in these schemes).

When comparing the levels of venous blood plas-
ma glucose and HbA1c with the number of prescribed 
antihypertensive drugs, a negative correlation of weak 
crowding was established and no correlation was found, 
respectively, on the Cheddock scale.

When comparing the levels of venous blood plas-
ma glucose and HbA1c with the number of prescribed 
hypoglycemic and hypotensive drugs, there was no cor-
relation revealed and a negative correlation of weak 
crowding was established, respectively, according to the 
Cheddock scale.

The total number of drugs prescribed to patients 
of the 1st group (hypoglycemic drugs + antihypertensive 
drugs + statins) was: 4 drugs in 25% (n=6) of cases; 5 
drugs 12.5% (n=3); 6 drugs 12.5% (n=3); 7 drugs 37.5% 
(n=9); 8 drugs 12.5% (n=3). The total number of the 
drugs prescribed to patients of the 2nd group (hypogly-
cemic drugs + antihypertensive drugs + statins) was: 4 
drugs 10% (n=3); 5 drugs 30% (n=9); 6 drugs 20% (n=6); 
7 drugs 20% (n=6); 8 drugs 20% (n=6). Thus, the phe-
nomenon of polypragmasia was observed in the abso-
lute majority of cases. At the same time, it should be 
noted once again that the target level of venous blood 
plasma glucose and HbA1c were are not achieved in any 
of the patient groups, so the existing polypragmasia was 
not justified from the point of view of the effectiveness 
of the pharmacotherapy.

However, it should be noted that this study, due to 
its retrospective nature, had some limitations, which 
must be taken into account when interpreting the re-
sults obtained.

CONCLUSION
According to the results obtained in the course of 

this retrospective analysis, we concluded that the tac-
tics of pharmacotherapy in the patients with a type 
DM2 decompensated form, often does not fully com-
ply with the approved clinical recommendations. In 
particular, patients are prescribed potentially non-rec-
ommended medications that significantly reduce the 
QoL and increase the risk of developing undesirable 
adverse reactions, and/or, conversely, the treatment 
regimen does not use potentially recommended medi-
cations necessary to improve the prognosis, reduce the 
risk of complications, and reduce the number of hospi-
talizations.

To solve the current situation, it can be necessary to 
consider the following theses.

1. For the treatment of DM2, the prescribed phar-
macotherapy should be based on the current clinical 
recommendations.

2. To improve the prognosis of the DM2 course, to 
improve patient QoL, is possible only with a comprehen-
sive approach, including, first, the prescription of ade-
quate pathogenetic and personalized therapy, especially 
in the case of comorbid risk-associated pathologies’s 
presence.

3. Each case of polypragmasia should be justified in 
the aspect of the “effectiveness-safety” ratio, and the 
choice of specific drugs for a joint use is based on con-
sidering the issues of their interaction from the point of 
view of fundamental pharmacology.

4. When following-up patients with DM2, it is ex-
tremely important to have a high professional level 
and a close cooperation of specialists of various pro-
files: endocrinologists, cardiologists, neurologists, 
nephrologists, ophthalmologists, and clinical pharma-
cologists.
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