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Treatment of Patients Chronic Coronary 
Heart Disease and Type 2 Diabetes Mellitus
Резюме
Сочетание хронической ишемической болезни сердца и сах арного диабета 2 типа у пациента имеет высокую медицинскую значимость 

и привлекает к себе растущее внимание мирового врачебного сообщества. Серьезные изменения, произошедшие в лечебной тактике у па-

циентов, имеющих сочетание ишемической болезни сердца и сахарного диабета 2 типа, требуют пристального внимания. Современные 

подходы к терапии этой группы пациентов включают в себя направления, улучшающие сердечно-сосудистый прогноз (изменение образа 

жизни, прием антитромботических препаратов, антигипертензивной терапии, гиполипидемических средств — статинов и нестатиновых ги-

полипидемических препаратов (которые показаны пациентам, тяжело переносящим лечение статинами), сахароснижающих препаратов), 

а также внимательное ведение синдрома стабильной стенокардии (прием антиангинальных средств, оценка возможностей реваскуляриза-

ции). Новая линия сахароснижающих препаратов обладает высокими кардиопротекторными свойствами, снижает интенсивность пораже-

ния сосудистого русла (вазопротекция), оказывает ренопротекцию. Стратегия выбора сахароснижающих препаратов претерпела ряд изме-

нений и в данный момент обозначается, как «дифференцированная», что подразумевает необходимость выбора препарата с наибольшими 

органопротективными свойствами. Достижение целевых уровней гликированного гемоглобина (HbA
1C

) в границах 7,0-8,0 % ассоциировано 

с наименьшим уровнем смертности пациентов. Кроме того, пациентам с сахарным диабетом 2 типа, в особенности имеющим ишемическую 

болезнь сердца, рекомендовано свести к минимуму эпизоды развития гипогликемических состояний. Данное сообщение ставит перед собой 

задачу подробно обсудить основные подходы к ведению пациентов с ишемической болезнью сердца и сахарным диабетом 2 типа, а также 

подходы к улучшению сердечно-сосудистого прогноза.

Ключевые слова: ишемическая болезнь сердца, сахарный диабет 2 типа, сердечно-сосудистые заболевания, сердечно-сосудистый 

прогноз
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Abstract
The combination of chronic coronary heart disease and type 2 diabetes mellitus in a patient has high medical importance, because relevance of 

the problem increases every year. Modern requirements for the provision of high-quality medical care to patients with combined pathology require 

attentive assessment: we can’t deny the pathophysiological relationship of both diseases. Serious changes that occurred in the treatment tactics 

in relation to such patients require close attention of the medical community. Modern approaches of the therapy of this group of patients include 

treatment directions that improve the cardiovascular prognosis (lifestyle changes, anti-platelet therapy, antihypertensive therapy, statins and 

nonstatin lipid-lowering agents, which are indicated for patients who are difficult to tolerate statin treatment, glucose-lowering drugs), as well as 

careful management of stable angina syndrome (using of antianginal drugs, assessing the possibilities of revascularization). The therapeutic tactics of 

the new revision offers promising perspective regimens for taking antiplatelet therapy, lipid-lowering drugs. The new line of glucose-lowering drugs 

has high cardioprotective properties, reduces the intensity of vascular lesions (vasoprotection), and has renoprotective properties. The strategy of 

choosing glucose-lowering drugs has also undergone some changes: at the moment it is designated as «differentiated», which implies choosing a drug 

with the highest organoprotective properties. Achievement of target HbA1C levels in the range of 7.0-8.0 % is associated with the lowest patient 

mortality rate. In addition, to patients with type 2 diabetes mellitus, especially group with coronary heart disease, advised to minimize episodes of 

hypoglycemic conditions. Aim of this statement is to discuss in detail progressive approaches in the treatment of patients with chronic coronary heart 

disease and type 2 diabetes mellitus.
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AH — arterial hypertension, BP — blood pressure, CABG — coronary artery bypass graft , ACE — angiotensin converting enzyme, GLP-1-RA — glucagon-

like peptide-1 receptor agonist, ASA — acetylsalicylic acid, CCB — calcium channel-blocking agent, DAPT — dual antiplatelet therapy, DNP — diabetic 

nephropathy, CHD — coronary heart disease, DPP-4i — dipeptidyl peptidase-4 inhibitor, MI — myocardial infarction, SGLT-2i — sodium-glucose linked 

transporter-2 inhibitor, CA — coronary artery, LV — left  ventricle, HDL — high density lipoproteins, LDL — low density lipoproteins, OMT — optimal 

medical therapy, T2DM  — type 2  diabetes mellitus, HF  — heart failure, TG  — triglycerides, EF  — ejection fraction, PCI  — percutaneous coronary 

intervention, HbA
1C

 — glycated hemoglobin, β-ABs — β-adrenoblockers, ω3-PUFA — ω3-polyunsaturated fatty acids

Introduction

Th e issue of concomitant coronary heart disease 

(CHD) and type 2 diabetes mellitus (T2DM) is of high 

social signifi cance, attracting increasing attention of the 

global medical community. In spite of existing separate 

Guidelines for each of these conditions, which are subject 

to regular update, in 2020, the experts of the American 

Heart Association (АНА) published a scientifi c stat e-

ment, defi ning the principles of treatment of patients 

with stable CHD and T2DM. Due to close pathophysio-

logical relationship between CHD and diabetes mellitus, 

some experts raise the question about the inevitability of 

coronary involvement in T2DM. In  recent years, there 

have been major changes in the views on the treatment 

strategy for this patient group; additional promising 

administration schedules have been proposed for anti-

thrombotic and lipid-lowering agents; glucose-lowering 

agents with persuasive cardio-, vasoprotective and reno-

protective eff ects have emerged. At  the same time, in 

many cases, the actual state of medical care for patients 

with CHD and diabetes mellitus does not meet modern 

requirements. For example, according to the data from 

the latest EUROASPIRE V registry, a large proportion 

of these patients do not receive necessary cardioprotec-

tive agents, and the frequency of reaching target blood 

pressure (BP), cholesterol (C), and glycated hemoglobin 

(HbA
1C

) is “far from the desired” [1].

Th is publication is aimed at discussing modern 

approaches to the treatment of patients with chronic 

CHD and T2DM. When considering these issues, the 

authors used both the AHA scientifi c statement men-

tioned above and other modern guidelines [1, 2].

Approaches to improve 
cardiovascular prognosis
Change in lifestyle
Lifestyle changes, including smoking cessation, ratio-

nal diet, slimming, control of psycho-emotional stress, 

and moderate physical activity, are cornerstones for the 

treatment of patients with both T2DM and CHD.

Smoking cessation is an urgent measure for all 

patients with T2DM, regardless of CHD presence. 

Diverse adverse cardiovascular eff ects of smoking have 

been clearly demonstrated. In patients aft er myocardial 

infarction (MI), smoking is associated with a signifi cant 

(51 %) increase in the risk of recurrent MI [3]. Smoking 

cessation signifi cantly reduces coronary risk, reaching 

the nonsmoker levels about three years aft er cessation. 
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Favorable eff ects of smoking cessation do not depend 

on the presence of T2DM. Smoking cessation can be 

accompanied by a moderate weight gain (about 5  kg), 

which can be considered a problem for some patients. 

It  has been shown that such increase in body weight, 

even in persons with T2DM and obesity, does not aff ect 

the extent of cardiovascular risk reduction achieved by 

smoking cessation [3].

A rational, balanced, and healthy diet is consid-

ered as “the cheapest and natural” approach to reduc-

ing the clinical manifestations and the rate of T2DM 

progression and its microvascular and macrovascular 

complications. When dietary advice is implemented in 

practice, the extent of HbA
1C 

reduction is similar to or 

even greater than that achieved on medical treatment; 

adherence to a healthy diet significantly reduces the 

need for expensive drug products. In the primary pre-

vention trial PREDIMED (7447 patients at high cardio-

vascular risk, of whom 3614 had T2DM), the use of the 

Mediterranean diet led to a 30 % reduction in the risk 

of composite endpoint, including cardiovascular death, 

MI, and stroke; this beneficial effect did not depend on 

the presence of diabetes mellitus [4]. The choice of food 

products may be based on the bread unit count, which 

is widely presented in special tables. It  is considered 

necessary that the diet of patients with T2DM should 

contain an increased quantity of vegetables and fruit 

(primarily non-starchy), dietary fiber, legumes, vegeta-

ble proteins, unsaturated fats, and nuts, while reducing 

the consumption of processed meat products (sausages, 

etc.). It is recommended that the use of refined carbo-

hydrates and sweet drinks should be minimized. Prac-

tical implementation of the developed dietary recom-

mendations is a long and complicated process. In case 

of patient adherence, the change in food preferences 

may take at least 2–8 months. To enhance the chances 

of success, the given advice should be flexible; explana-

tions should be easy to understand, and the willingness 

to repeat attempts should be guaranteed. The physi-

cian’s time, personal involvement, and sympathy to the 

patient are essential conditions for dietary plan imple-

mentation [4].

An important component of the nonmedical advice 

for many patients with T2DM and CHD (especially 

those with arterial hypertension [AH] and/or diabetic 

nephropathy [DNP]) is the reduced use of kitchen salt 

(<5 g of sodium chloride a day). Th is amount of salt is 

fairly well tolerated, has no adverse biological eff ects, 

helps reduce BP, reduces the risk of cardiovascular 

complications, slows the rate of renal involvement pro-

gression, increases organic protective eff ect of renin-

angiotensin-aldosterone system blockers, and increases 

the eff ect of diuretic therapy. It  is important to explain 

to patients that by observing dietary salt restriction, 

the individual taste perception threshold also decreases 

within 4  to 6  weeks, and, subsequently, a low-salt diet 

becomes quite comfortable [5].

Control of psycho-emotional stress and sleep dis-

orders Epidemiological data (REGARDS, ADDITION 

trials) are suggestive of a distinct relationship between 

macrovascular complication of T2DM (including MI, 

stroke, need for revascularization, and limb amputa-

tion) with signs of depression and psychosocial distress. 

Th e mechanisms of this association are still unclear; the 

eff ect of correction of these disorders on the course of 

CHD and T2DM also requires clarifi cation. 

Sleep disorders, which are oft en closely associated 

with obesity, have been identifi ed as an adverse factor to 

be controlled in diabetic patients. Th eir association with 

sympathetic nervous system hyperactivity, pro-infl am-

matory reactions, and endothelial dysfunction has been 

demonstrated. Correction of obstructive sleep apnea 

has a favorable impact on the BP levels and a number of 

positive cardiometabolic eff ects. Other sleep problems, 

including its insuffi  cient duration, can be accompanied 

by adverse eff ects on the lipid profi le, insulin resistance, 

and vegetative balance, which is very important for 

patients with concomitant T2DM and CHD [6].

Regular graduated exercise in patients with T2DM 

helps reduce the levels of blood sugar, BP and inflam-

matory markers, normalize body weight, improve lipid 

profile parameters and muscle strength, reduce the ten-

dency to depression, improve quality of life, and have 

a favorable effect on the prognosis. A  lot of patients 

and diabetes mellitus and CHD are prone to sedentary 

lifestyle. The current guidelines on the management 

of patients with concomitant T2DM and stable CHD 

include (1) while being awake, a prolonged resting 

state should be interrupted every 30 minutes with light 

physical activity and (2) cumulatively, maintaining at 

least 150  minutes of moderate or significant physical 

activity per week as a necessary element of treatment 

strategy [7, 8].

Slimming is an important component of T2DM and 

CHD treatment in obese patients. Th e main approaches 

include a low-calorie diet (usually 1200–1500  kcal/day 

for women and 1500–1800  kcal/day for men, with an 

energy defi cit of about 500  kcal/day), increased physi-

cal activity, and changes in eating habits and behavior. 

During the controlled slimming, the initial goal is the loss 

of 5 %–10 % of body weight over 6 months. In rare cases, 

when these approaches appear to be ineff ective, medical 

therapy and bariatric surgery (usually, in patients with 

body mass index ≥35–40 kg/m2) [8, 9].
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Antithrombotic agents
Currently, T2DM is considered as generalized hyper-

coagulable state. Hyperglycemia and hyperinsulinemia, 

which are typical of diabetes mellitus, have adverse 

eff ects on the vascular endothelium, interrupt atheropro-

tective NO-dependent regulatory mechanisms, contrib-

ute to the formation of proinfl ammatory and vasocon-

strictor eff ects, cumulatively favoring atherothrombosis. 

T2DM is associated with a number of platelet receptor 

apparatus defects, dysregulation of their adhesion func-

tions, activation and aggregation, increased destruction 

and decreased duration of platelet existence, a relative 

increase in the number of large immature platelet forms 

in circulation. Expectations regarding blocking of pro-

thrombotic eff ects of DM are related to the evolution of 

antithrombotic agents, emergence of their more power-

ful representatives, and introduction of more advanced 

therapeutic regimens [10].

Acetylsalicylic acid (ASA) and clopidogrel

Treatment with antiplatelet agents is a fundamen-

tally important component of secondary prevention 

in patients with T2DM; by reducing the thrombogenic 

potential, they reduce cardiovascular risk. DM-related 

abnormalities of the platelet receptor apparatus can 

lead to a decreased response to treatment with ASA 

(75–100 mg/day) and dual antiplatelet therapy (DAPT) 

with clopidogrel (75 mg/day), which is even more pro-

nounced in concomitant DNP with impaired renal func-

tion. Some authors suggest increasing in frequency of 

administration and/or the dose of antiplatelet agents 

(e.g., ASA 75 mg twice daily) as one of the measures to 

overcome this eff ect; however, the safety of such alterna-

tive regimens needs to be confi rmed. In  some patients 

with T2DM and stable CHD (in the absence of stenting 

or MI within the last year), administration of clopidogrel 

alone in the standard dose instead of ASA may be justi-

fi ed (in the randomized controlled trial (RCT) CAPRIE, 

clopidogrel was signifi cantly superior to ASA, reduc-

ing the risk of ischemic complications without a sig-

nifi cant increase in bleeding risk: as in the whole of 

19,185 patients with an increased cardiovascular risk as 

in the subgroup of 3866 patients with diabetes mellitus). 

Another strategy variant, which may be considered for 

patients with T2DM and chronic CHD, is the longer-

than-usual DAPT (ASA in combination with clopidogrel) 

[10]. AHA experts consider it possible to recommend 

this approach to patients at very high cardiovascular risk 

(e.g., with prior MI, of younger age, smokers), balancing 

the risk of ischemia and bleeding. To facilitate decision-

making, the calculator proposed by R.W. Yeh et al. can 

be used: (1) 1 point for current cigarette smoker, for dia-

betes mellitus, for current MI, for prior MI or coronary 

stenting, for paclitaxel-eluting  stent, for stent diameter 

<3 mm; (2) 2 points for clinical manifestations of heart 

failure or left  ventricular (LV) ejection fraction (EF) 

<30 %, for vein graft  stent; (3) 0 points for age <65 years, 

1 point for age 65–74 years, 2 points for age ≥75 years; 

(4) consideration of the total score: the score of ≥2 points 

are in favor of long-term use of DAPT [10]. 

Ticagrelor

Th e possibility of using this drug product has been 

expanded based on the data from the large THEMIS RCT 

presented in 2019. In the trial, the effi  cacy of ASA alone 

was compared to a combination of ASA and ticagrelor 

(60 mg twice daily) in 19,271 patients with T2DM and 

CHD but without history of MI or stroke. Over 40 months 

of follow-up, the balance between decreased cardiovas-

cular risk and increased bleeding risk was favorable only 

for a predetermined group of patients who had previ-

ously undergone coronary stenting procedures. It is this 

category of patients that may benefi t from this treatment 

strategy, provided the risk of bleeding is low [11].

Rivaroxaban

Another opportunity for secondary prophylaxis in 

persons with T2DM and chronic CHD, in the absence 

of high risk of bleeding, could be a combination of ASA 

with a low dose of a new oral anticoagulant: rivaroxa-

ban, an inhibitor of coagulation factor Xa. It is ¼ of the 

dose that is routinely used for antithrombotic prophy-

laxis in atrial fi brillation. In a large-scale COMPASS RCT 

(27,395 patients with chronic CHD not requiring stan-

dard DAPT), treatment with ASA in combination with 

rivaroxaban 2.5 mg twice daily signifi cantly reduced the 

risk of cardiovascular complications compared to ASA, 

at the cost of increased risk of nonfatal bleeding. A favor-

able eff ect on the cardiovascular prognosis in patients 

Table. Сalculator ischemia-bleeding risk balance 
for deciding on long-term dual antiplatelet therapy 
(adapted by R.W. Yeh et al.)

Parameters Score

Smoker 1

Diabetes mellitus 1

Myocardial infarction 1

Post myocardial infarction or coronary stents 1

Paclitaxel-eluting stents 1

Stents diameter <3 mm 1

Clinical manifestations of heart failure 2

Ejection fraction of left  ventricular <30 % 2

Stenting of venous shunt 2

Age

– <65 years

– 65-74 years

– ≥75 years

0

1

2

Note: The presence of ≥2 points indicate in favor of long-term use of DATT
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with T2DM was less pronounced than in patients with-

out DM [12].

Experts of the European Society of Cardiology (ESC) 

classify all variants of long-term treatment with ASA in 

combination with other antithrombotic agents as IIa/A 

and IIb/A at high and moderate levels of cardiovascu-

lar risk, respectively, and in the absence of a high risk of 

bleeding, reserving this approach mainly for postinfarc-

tion patients who have already been receiving DAPT for 

at least 1 year [9].

Platelet function assay Despite the initial enthusi-

asm concerning the possibility of improving approaches 

to the choice of antithrombotic strategy in patients with 

chronic CHD using the evaluation of platelet function, 

serious RCTs have not been able to confi rm these expec-

tations yet [6].

Antihypertensive therapy
Th e prevalence of arterial hypertension (AH) in 

patients with T2DM is twice as high as that in the gen-

eral population. Not less than 70 %–80 % of patients 

with diabetes mellitus are reported to have AH. Arterial 

hypertension in T2DM patients is associated with an 

additional increase in the risk of MI, stroke, and overall 

mortality. Epidemiological studies demonstrate a steady 

increase in the incidence of microvascular and macro-

vascular events in patients with diabetes mellitus with 

increasing levels of systolic BP above 115 mm Hg [13].

Target blood pressure levels

Th e issue of BP levels that are considered desirable to 

provide organ protection and improve prognosis in indi-

viduals with AH both in general and in certain catego-

ries of patients (the elderly, with diabetes mellitus, with 

chronic CHD, etc.) has long remained debatable, which 

created some confusion in the target BP values recom-

mended by diff erent medical associations. Th is was due 

to the fact that large RCTs and registries demonstrated 

contradictory data on the eff ects of more intensive BP 

lowering: either negative (INVEST, CLARIFY, ONTAR-

GET, TRANSCEND, ACCORD) or positive (SPRINT). 

Currently, both Russian experts and leading world com-

munities (American Heart Association, European Soci-

ety of Cardiology, International Society of Hyperten-

sion) share opinion that the most suitable BP levels for 

the majority of patients with T2DM and chronic CHD 

may be 120–129 mm  Hg (130–139 mm Hg for the age 

>65 years) systolic and 70–79 mm Hg diastolic [14].

Choice of antihypertensive agents

Angiotensin-converting enzyme inhibitors (ACE) 

and sartans have traditionally been recognized as the 

main variants of AH control in patients with diabetes 

mellitus and CHD, and to improve cardiovascular prog-

nosis (HOPE, EUROPA, VALIANT and other RCTs and 

their subanalysis) and slow the progression of decline 

in kidney function. Benefi cial eff ects of these classes of 

drug products on prognosis are particularly pronounced 

in postinfarction patients and in those with impaired 

left  ventricular systolic function. Since the vast majority 

(up to 70 %) of patients with T2DM and AH required 

>1  therapy, the issue of adequate combination selec-

tion is of special importance. It  is considered that the 

most acceptable addition to ACEs and sartans would be 

dihydropyridine calcium channel blockers  (CCBs) and 

thiazide-like diuretics (indapamide, chlorthalidone). 

Th e opinion on thiazide diuretics is less conclusive: their 

adverse eff ect on insulin sensitivity, insulin secretion and 

ability to worsen glycemic control is well known. How-

ever, taking into account benefi cial eff ect on cardiovas-

cular prognosis, in serious RCTs (ALLHAT), their use 

is considered possible [14]. In  recent years, there have 

been active discussions on the possibility of using min-

eralocorticoid receptor antagonists (spironolactone, 

eplerenone), which are quite eff ective in patients with 

resistant AH and can improve cardiovascular prog-

nosis in patients with impaired LV systolic function. 

β-adrenoblockers (β-ABs) are mainly reserved for dia-

betic patients with clinical manifestations of angina, LV 

EF <40 %, postinfarction patients, and those with cardiac 

rhythm disturbances. Among the drug products of this 

class, the preference is given to medications with vaso-

dilating properties (carvedilol, nebivolol), the metabolic 

side eff ects of which are less pronounced. Th e combined 

hypotensive therapy for T2DM and chronic CHD can 

also include (if necessary) centrally acting agents (mox-

onidine and urapidil), α-adrenoblockers (doxazosin), 

and long-acting nitrates [14, 15].

Lipid-lowering agents
Proatherogenic lipid changes associated with T2DM 

largely contribute to increased cardiovascular risk. Th e 

most typical of them are increased levels of triglycerides 

(TG), small large particles of low-density lipoprotein cho-

lesterol (LDL-C), apolipoprotein C-III, lipoprotein Lp(a), 

and decreased levels of high-density lipoprotein (HDL) 

cholesterol. Persistent hypertriglyceridemia and hyper-

glycemia contribute to oxidation and glycation of LDL-C 

particles, thus increasing their atherogenicity. Th e listed 

lipid shift s contribute to the formation and progression 

of endothelial dysfunction, promote proinfl ammatory 

and prothrombotic eff ects, accelerate the development 

of atherosclerotic vascular disorders. Th e important role 

of lipid disorders in prognosis worsening in patients 

with T2DM is evidenced by data from serious RCTs on 

a pronounced reduction in the cardiovascular risk on 
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treatment with medications aff ecting dyslipidemia activ-

ity. In 2020, data from a meta-analysis of 52 RCTs on the 

assessment of leading lipid-lowering agents: statins, ezet-

imibe, and proprotein convertase subtilisin/kexin type 

9 enzyme (PCSK9) inhibitors were published; the analysis 

included only studies with ≥1000 patient-years; a total of 

327,037 patients were included in the analysis. A decrease 

in LDL-C by 1 mmol/L was shown to be associated with 

a reduction in the risk of cardiovascular events by 19 %; 

this eff ect did not depend on the baseline level of LDL-C 

(including the baseline levels of 2.0  mmol/L), the used 

class of lipid-lowering agents, presence of diabetes mel-

litus or chronic kidney disease [16, 17]. 

Target levels of LDL-C

When using lipid-lowering agents, it is advisable to 

strive for achieving target LDL-C levels. According to 

the European Society of Cardiology experts, for patients 

with chronic CHD and T2DM, the target levels are (1) 

<1.8 mmol/L or a 50 % reduction from baseline for high-

risk patients; (2) <1.4 mmol/L or a 50 % reduction from 

baseline for very high-risk patients; (3) and <1.0 mmol/L 

for patients who have had ≥2  cases of cardiovascular 

events over the last 2 years [18]. 

Statins

Th e use of statins in addition to lifestyle changes play 

an important role in the primary and secondary pro-

phylaxis of CHD in patients with T2DM. Compared to 

individuals without diabetes mellitus, in patients with 

T2DM, the use of statins leads to similar lipid-lowering 

eff ects and an equal (or even greater) positive eff ect on 

the cardiovascular prognosis in patients with T2DM 

(RCTs HPS, TNT, JUPITER, etc.). 

For patients with chronic CHD and T2DM, cur-

rent guidelines recommend the choice of high-intensity 

statin therapy (atorvastatin 40–80  mg/day or rosuvas-

tatin 20–40 mg/day, these doses provide a reduction of 

LDL-C by ≥50 % versus baseline), and if there are factors 

limiting their use, such as age >75 years, the use of mod-

erate-dose statins is recommended. It  should be noted 

that if muscle side eff ects of statins develop, their use in 

very low doses (less than the standard minimum, e.g., 

atorvastatin 5  mg every other day) is considered pos-

sible, recognizing that statins can have a certain degree 

of organ protection [19].

Several RCTs and their meta-analyses have demon-

strated that statins are associated with a small but sta-

tistically signifi cant increase in the risk of T2DM. Th e 

level of this risk is lower than that associated with the use 

of thiazide diuretics and non-vasodilating β-ABs. How-

ever, it is most important that the cardiovascular protec-

tive eff ects of statins signifi cantly outweigh the increased 

risk of diabetes mellitus associated with their use. It has 

been demonstrated that one additional case of T2DM 

can develop when treating 255  people with statins for 

4 years. Over this time, 5.4 cases of cardiovascular events 

can be prevented. Th e analysis that included 9 RCTs (a 

total of 9696  patients) has shown that in patients who 

already have diabetes mellitus, an increase in the levels 

of HbA
1C

 associated with the use of statins is rather mod-

erate and amounts to 0.12 % over 3.6  years. Th erefore, 

it is important that physicians understand and convince 

their patients that, in spite of a slight increase in glycemic 

levels that accompanies administration of statins, the 

risk/benefi t ratio for this group of drug products clearly 

favors their use in patients with T2DM (and its risk fac-

tors) in combination with CHD [20, 21].

Non-statin lipid-lowering agents

Although statins play a leading role in the second-

ary prophylaxis in patients with T2DM and CHD, some 

patients do not tolerate high doses due to side eff ects 

or fail to achieve the desired levels of LDL-C necessary 

to reduce the cardiovascular risk. In  these patients, it 

is reasonable to use alternative lipid-lowering agents in 

addition to statins. Among these lipid-lowering agents, 

ezetimibe and PCSK9  inhibitors are the most com-

monly used, while fi brates, nicotinic acid preparations 

and ω3-polyunsaturated fatty acids (ω3-PUFAs) are less 

common [19].

In a large-scale IMPROVE-IT RCT (including a 

total of 18,144  patients with acute coronary syndrome 

(ACS),4533 of them having T2DM), ezetimibe, an intes-

tinal cholesterol absorption inhibitor, in combination 

with statins demonstrated an additional decrease in 

LDL-C and improvement of cardiovascular prognosis; 

these eff ects appeared to be more pronounced in patents 

with T2DM than without [13].

In recent RCTs: FOURIER (27,564 patients with ath-

erosclerotic cardiovascular disorders, 11,031  of them 

with diabetes mellitus) and ODYSSEY OUTCOMES 

(18,924 patients with a recent experience of ACS, 5444 of 

them with T2DM), PCSK9 inhibitors such as evolocumab 

and alirocumab in combination with statins showed an 

eff ective reduction in LDL-C and a pronounced posi-

tive eff ect on cardiovascular prognosis. Th ese favorable 

changes did not depend on the presence of diabetes mel-

litus [22, 23]. 

Th e international experts have used the data from the 

three RCTs mentioned above as the grounds to support 

“the lower, the better” concept in respect of the relation-

ship between the LDL-C levels and the cardiovascular risk 

(some experts suggest modifying the concept name with 

the same aphoristic connotation: “lower, faster, younger”, 

without an explicit lower threshold of proven benefi t). 

Currently, some experts consider LDL-C concentrations 

that are unusually low for routine cardiological practice, 
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such as <1.0  mmol/L (and even <0.65  mmol/L) to be 

desirable for individuals with extremely high cardiovas-

cular risk (including those with T2DM, peripheral artery 

lesions, recent MI, history of recurrent cardiovascular 

events). It  is emphasized that the existing evidence of 

long-term safety of such low concentrations of LDL-C are 

still limited and require additional confi rmation. In gen-

eral, it is considered that ezetimibe and/or PCSK9 inhib-

itors are indicated to the patients with T2DM and CHD 

in addition to statins, provided the LDL-C levels on the 

treatment with maximum tolerated doses of the latter are 

maintained at the level of ≥1.4 mmol/L [17]. 

Several RCTs studied the opportunities to lower the 

cardiovascular risk under the infl uence of other lipid-

lowering agents, used in addition to statins. In these stud-

ies, fi brates, nicotinic acid preparations, and various rep-

resentatives of ω3-PUFAs failed to demonstrate distinct 

favorable cardiovascular eff ects, which led to a signifi cant 

weakening of the position of these drug products in pri-

mary and secondary prophylaxis strategies. Th e use of 

fi brates and ω3-PUFAs in patients with T2DM and CHD 

is reserved for the cases with pronounced hypertriglyceri-

demia (1.5–5.6 mmol/L according to the European guide-

lines) to reduce the risk of pancreatitis [18, 24].

Th e data from REDUCE-IT RCT (8179  patients 

with atherosclerotic cardiovascular disorders, includ-

ing 4730  patients with T2DM, who had TG levels of 

1.5–5.6 mmol/L) can be a signifi cant recent addition to 

the possibilities of lipid-lowering therapy. In  this RCT, 

icosapent ethyl in the dose of 2 g twice daily showed a 

clear reduction of cardiovascular risk. Th is drug prod-

uct (it is emphasized that the obtained results should 

not be extrapolated to other variants of ω3-PUFAs) are 

currently considered as the fi rst-line therapy in patients 

with T2DM and CHD, provided the TG levels in these 

patients remain at a level of >1.5 mmol/L, according to 

ESC guidelines, in spite of the use of the maximum toler-

ated dose of statins and lifestyle changes [18, 25]. 

Lipid-lowering agents and cognitive function

Previous concerns about cognitive function deterio-

ration on treatment with statins and other lipid-lowering 

agents are currently recognized as not supported by sub-

stantial evidence; therefore, these concerns should not 

prevent physicians from prescribing these drug products 

for appropriate indications [13].

Use of glucose-lowering agents
Intensive glycemic control was earlier considered to 

be the leading principle for reducing the risk of complica-

tions in patients with T2DM, including coronary events. 

Th e treatment strategy (referred to as glucocentric) was 

primarily focused on the achievement and maintenance 

of target HbA
1C

 levels; no preferences to any glucose-

lowering agents were given [1]. However, a number of 

RCTs later showed no improvement in cardiovascular 

prognosis in patients with T2DM with intensive glycemic 

control (with HbA
1C

 reduction to <6 %–6.5 %) compared 

to standard control. Moreover, several studies showed 

that glucose-lowering agents of various classes have a 

diff erent eff ect on cardiovascular prognosis despite simi-

lar glycemia reduction. Th is led to the transformation of 

glycemic control strategy in T2DM into a diff erential 

one, giving preference to glucose-lowering agents with 

proven organic protective properties [26].

Target glycemic levels in patients with T2DM 

and chronic CHD

Although more intensive glycemic reduction with 

achievement of relatively low (6.5 %–7.0 %) HbA
1C

 levels 

is associated with a reduced risk of microvascular com-

plications of T2DM (retinopathy, nephropathy, periph-

eral neuropathy), and, possibly, the risk of stroke, it is 

not related to a reduction in overall mortality, cardio-

vascular mortality and the incidence of cerebral stroke 

while maintaining the specifi ed HbA
1C

 values. Th e larg-

est RCTs (UKPDS, ADVANCE, ACCORD, VADT) did 

not show signifi cant diff erences in the incidence of car-

diovascular events in groups with more intensive gly-

cemic control (mean HbA
1C

 6.4 %–7.0 %) compared to 

groups where the control was less intensive (HbA
1C

 levels 

7.3 %–8.4 %). Epidemiological studies and registries also 

suggest that the association between HbA
1C

 levels and 

mortality in patients with T2DM and cardiovascular dis-

orders is U-shaped, where the lowest mortality rates cor-

respond to HbA
1C

 values between 7.0 % and 8.0 %. Th ese 

data were refl ected in current guidelines of leading world 

endocrinology and cardiology associations, stating that

(1) HbA
1C

 levels 6.5 %–7.0 % can be used as target 

levels mainly in patients with T2DM who have suffi  -

ciently long-life expectancy and do not have signifi cant 

comorbidities, DM complications, or episodes of severe 

hypoglycemia;

(2) HbA
1C

 levels of 7.0 %–8.0 % are more suitable 

for older patients with T2DM who have a moderate life 

expectancy, microvascular and macrovascular complica-

tions of DM, episodes of severe hypoglycemia, signifi -

cant comorbidities; these particular values of HbA
1C

 are 

recommended by experts as target for the majority of 

patients with T2DM and chronic CHD;

(3) HbA
1C

 levels of 8.0 %–8.5 % may be considered as 

target for a limited category of most severe patients with 

T2DM who have limited life expectancy, pronounced 

microvascular and macrovascular complications of DM, 

severe comorbidities (end-stage renal, respiratory or 

heart failure, pronounced dementia, incurable cancer 

lesions) [27].



R E V I E W  A R T I C L E S The Russian Archives of Internal Medicine • № 2 • 2023

104 

Risk of hypoglycemia

Several RCTs showed a 2–3-fold increase in the risk 

of pronounced hypoglycemia in patients with T2DM 

whose treatment provided for more intensive control of 

HbA
1C

. Adverse eff ects of these episodes are not limited 

to the known combination of clinical signs; its sequelae 

include falls, injuries, road accidents, coma, and death. 

Moreover, the patients with concomitant cardiovascular 

disorders, episodes of hypoglycemia are associated with 

an increased cardiovascular risk, although the nature of 

this relationship requires further studies. For this reason, 

it is recommended that episodes of hypoglycemia in 

patients with diabetes mellitus, especially those with car-

diovascular disorders (including CHD) should be mini-

mized [28].

Sulfonylureas and insulins

Taking into account the high coronary risk typical of 

diabetes mellitus, as well as the wide diff erences in the 

mechanisms of action of the available glucose-lowering 

agents, the issue of the possible presence of special car-

dioprotective properties of certain classes of drug prod-

ucts is very important.

Cardiovascular safety of sulfonylurea derivatives has 

previously raised concerns among clinicians. Th e mecha-

nism of glucose-lowering eff ect of these drug products 

involves membrane depolarization of pancreatic β cells 

with increased insulin release. Sulfonylurea-associated 

hyperinsulinemia, increased risk of hypoglycemia and 

impaired ischemic preconditioning were considered as 

factors that could potentially increase the cardiovascular 

risk. However, although the use of these drug products 

was associated with some increase in the risk in several 

retrospective epidemiological analyses, in the majority of 

large-scale controlled trials, their use (especially second-

generation drugs such as glimepiride in the CAROLINA 

RCT) with respect to cardiovascular prognosis was quite 

neutral. in the UKPDS RCT, sulfonylurea derivatives 

demonstrated a reduction in the risk of microvascular 

complications of T2DM (especially of retinopathy and 

DNP [29].

For the same reasons as sulfonylureas, insulin prepa-

rations have previously been considered as ambiguous 

with regard to cardiovascular safety. Th e epidemiologi-

cal studies of insulin preparations noted an increase in 

the cardiovascular risk; at the same time, the need for 

careful interpretation of these results is emphasized, 

since these drug products are usually reserved for a more 

severe category of patients. In the RCTs, the use of insu-

lin preparations was accompanied by a reduced risk of 

microvascular complications of DM; their eff ect on the 

cardiovascular prognosis was neutral.

Th e available data allow the experts to consider careful 

use of sulfonylureas and insulin in patients with T2DM 

and chronic CHD, but not as fi rst-line glucose-lowering 

therapies. Th is is all the more important because glyce-

mic control products with proven favorable cardiovas-

cular eff ects are already available to the physician [30].

Metformin, unlike sulfonylureas and insulin prepara-

tions, may have a positive eff ect on cardiovascular prog-

nosis (UKPDS RCT), its use does not increase the risk 

of hypoglycemia and body weight. Th ere is an ongoing 

large-scale RCT with prolonged used extended-release 

metformin (VA-IMPACT, 7868  patients with pre-dia-

betes and atherosclerotic cardiovascular disorders); the 

results are expected in 2024. Current guidelines on the 

treatment of patients with diabetes mellitus still consider 

metformin as the fi rst-line glucose-lowering therapy and 

the most popular in patients with T2DM and chronic 

CHD in the developed countries [30].

Th iazolidinediones, due to their ability to increase 

insulin sensitivity (“insulin sensitizers “), were initially 

considered as promising therapies for persons with 

T2DM and CHD. Further, some ambiguous data con-

cerning the eff ect of this class a representative (rosigli-

tazone) on cardiovascular prognosis provided the basis 

for alarming preliminary conclusions and limitations to 

their use. Although the results of representative RCTs 

(PROACTIVE, 5238  patients; IRIS, 3876  patients, with 

pioglitazone, and RECORD, 4447 patients, with rosigli-

tazone) in patients with T2DM and atherosclerotic car-

diovascular disorders demonstrated favorable or neutral 

eff ects; practicing physicians still express some doubt 

regarding their use. Th ese drug products may induce 

sodium and water retention, and thus deteriorating clini-

cal signs of heart failure (HF). Th ey are contraindicated 

for patients with chronic HF, and should be used with 

care in patients with CHD without HF [31].

Dipeptidyl peptidase-4 inhibitors (DPP-4i)

Th e controversial nature of the data on the eff ect of 

thiazolidinediones on cardiovascular risk is one of the 

reasons why the world’s leading regulatory agencies, the 

US Food and Drug Administration, and the European 

Medicines Agency have made a decision not to authorize 

new blood glucose-lowering agents without conclusive 

evidence of cardiovascular safety in large RCTs. Th e fi rst 

class of drug products subject to these studies were DPP-

4i. Th ese drug products increase the levels of endogenous 

incretins, elevate the production of insulin, and reduce 

glucagon release. Th e degree of the glucose-lowering 

eff ect of DPP-4i is lower than for the drug products listed 

above, but they do not increase the risk of hypoglycemia, 

do not increase body weight, and are well-tolerated. Rep-

resentative RCTs of DPP-4i in the patients with T2DM 

demonstrated neutral eff ects on cardiovascular and renal 
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prognosis: (1) SAVOR TIMI-53 (16,492  patients, saxa-

gliptin); (2) EXAMINE (5380  patients, alogliptin); (3) 

TECOS (14,671 patients, sitagliptin); (4) CARMELINA 

(6979 patients, linagliptin) [32].

Sodium-glucose linked transporter-2  inhibitors 

(SGLT-2is) were the fi rst class of glucose-lowering 

agents that demonstrated an apparent benefi cial eff ect 

on the cardiovascular and renal prognosis in patients 

with T2DM. Th ese drug products increase glucose 

excretion in urine (≥100  g/day, which results in gly-

cemia decrease), induce natriuretic, diuretic action 

and a complex of additional (pleiotropic) eff ects. Th eir 

use is associated with a moderate reduction in HbA
1C 

(by 0.3 %–0.6 %), systolic and diastolic BP (by 3–4  and 

1–2 mm Hg), weight loss (by 2–3 kg). An increased risk 

of genital mycotic infections in both genders is reported 

among side eff ects, which is associated with glycosuria 

induced by their administration. Standard hygiene mea-

sures (daily shower) can help reduce the risk of these 

infections, and successful management of most mani-

fested cases can be achieved through the use of topical 

antifungal agents. A positive eff ect of some representa-

tives of SGLT-2is on the cardiovascular prognosis with 

a signifi cant reduction in the rate of hospitalizations 

for heart failure, a decrease in cardiovascular and over-

all mortality was demonstrated for patients with T2DM 

and atherosclerotic cardiovascular disorders in RCTs: (1) 

EMPA-REG OUTCOME (7020 patients, empaglifl ozin); 

(2) EMPEROR-REDUCED (3730  patients, empa-

glifl ozin); (3) CANVAS (10,142 patients, canaglifl ozin); 

(4) DECLARE TIMI-58 (17,160 patients, dapaglifl ozin). 

Renoprotective eff ects (decrease in albuminuria, 

decrease in the rate of progression to end-stage renal fail-

ure and decrease in death from renal causes) have also 

been shown for all these drug products [33–36].

Glucagon-like peptide-1  receptor agonists (GLP-1-

RAs) are mainly used as subcutaneous injections (only 

one of GLP-1-RAs — semaglutide — has an oral dosage 

form). Th ese drug products, similar to DPP-4i, infl u-

ence the incretin system and stimulate glucose-depen-

dent insulin release by pancreatic islet cells; they also 

slow gastric emptying and reduce appetite. Side eff ects 

of GLP-1-RAs include dose-dependent gastrointestinal 

events (nausea, vomiting, diarrhea); injection site reac-

tions (hypersensitivity reactions) are also possible. Th e 

use of GLP-1-RAs is associated with a more signifi cant 

decrease in HbA
1C

 levels and weight loss compared to 

DPP-4i and SGLT-2i. In  several large-scale RCTs, drug 

products of this class demonstrated benefi cial eff ects 

on cardiovascular prognosis in the patients with T2DM 

with atherosclerotic cardiovascular disorders or a high 

risk thereof: (1) LEADER (9340 patients, liraglutide); (2) 

SUSTAIN-6 (3297 patients, semaglutide); (3) REWIND 

(9901 patients, dulaglutide); in AWARD-7 RCT, dulaglu-

tide also demonstrated its renoprotective eff ects [37–39].

Taking into account the data from numerous RCTs, 

the experts state that the choice of a hypoglycemic agent 

is of great importance. Some glucose-lowering agents 

provide proven cardio-, vaso-, and renoprotection and 

are already considered to be preferable in the updated 

guidelines of the national and world medical associa-

tions (endocrinologists, cardiologists, nephrologists). 

In  particular, GLP-1-RAs and SGLT-2i for which car-

dioprotective eff ects have been demonstrated are con-

sidered the glucose-lowering agents of choice (usually in 

combination with metformin) for patients with T2DM 

who have a high cardiovascular risk (including CHD). 

If a patient has apparent clinical signs of HF, the prefer-

ence should be given to SGLT-2i. Th e same class also has 

benefi ts for patients with DNP at the levels of glomerular 

fi ltration rate (GFR) ≥30 mL/min/1.73 m2 (at the same 

time, the GLP-1-RA representative, dulaglutide can be 

used at GFR > 15 mL/min/1.73 m2) [38, 40, 41].

Diagnostic approaches in a patient 
with stable angina
Th e use of most non-invasive and invasive investi-

gation methods in patients with chronic CHD (includ-

ing electrocardiography, echocardiography, exercise 

ECG/Echo ECG testing, radionuclide methods, coro-

nary arteriography) do not depend signifi cantly on the 

presence or absence of diabetes mellitus. Several recent 

trials (SCOT-HEART, PROMISE) demonstrated that in 

patients with T2DM and chronic CHD, coronary com-

puted tomographic angiography compared to cardiac 

exercise stress tests can better diagnose nonobstructive 

coronary lesions and, due to this, improve the quality of 

medical treatment [42].

Antianginal therapy
In spite of the use of modern cardio- and vasopro-

tective medical therapies, as well as revascularization 

methods, clinical signs of angina are found in about 

1/3  patients with stable CHD. Patients with T2DM 

and clinical signs of angina oft en have more common 

and severe coronary events compared to patients with 

patients without DM, which can be a restriction for 

revascularization [43].

Choice of antianginal agents

Drug products (1) that increase myocardial oxygen 

supply (nitrates, CCBs) and (2) that decrease myocardial 

oxygen consumption (β-ABs, CCBs, ivabradine, trimeta-

zidine, ranolazine) can be used to relieve angina. Current 
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national and foreign guidelines provide for the use of 

β-ABs and/or CCBs, reserving other classes of antiangi-

nal agents for the cases of resistance or lack of eff ect of 

the fi rst-priority drugs. In patients with stable CHD (in 

the absence of recent MI and heart failure), there is no 

convincing evidence that any of the above classes of anti-

anginal agents can reduce the risk of MI and mortality; 

moreover, their eff ects on angina severity and exercise 

tolerance are considered to be very similar. In this regard, 

the choice of antianginal agents in people with T2DM 

should be primarily guided by their eff ects on BP and 

pulse rate, the nature of side eff ects, cost, and infl uence 

on glycemic levels. Approaches to the choice of a spe-

cifi c class of these drug products in patients with stable 

angina and diabetes mellitus are largely standard. As in 

patients without T2DM, it should be borne in mind that 

the use of nondihydropyridine CCBs in patients with 

LV systolic dysfunction and in those receiving β-ABs is 

undesirable. For long-acting nitrates, it is important to 

consider the risk of resistance and endothelial dysfunc-

tion in the absence of an adequate nitrate-free interval 

during long-term use [42].

Many representatives of β-ABs are eff ective anti-

anginal agents and have metabolic side eff ects. β-ABs 

reduce the heart rate and myocardial contractility, there-

fore, reducing its oxygen demand. Compensatorily, this 

induces vasoconstriction, which, in turn, increases insu-

lin resistance and leads to the formation of atherogenic 

lipid profi le. β-ABs that have additional vasodilator 

eff ects (carvedilol, nebivolol) have either a favorable or 

neutral eff ect on metabolic parameters. In  comparative 

studies in patients with T2DM, vasodilating β-ABs com-

pared to non-vasodilating representatives of this class 

demonstrated a small but signifi cant decrease in HbA
1C

 

(by 0.1 %–0.2 %), improved insulin resistance, decreased 

cholesterol levels, weight loss, and slower rate of micro-

albuminuria development [31].

Among antianginal agents used in patients with 

T2DM, ranolazine, a selective inhibitor of the car-

diomyocyte sodium channels, has been well studied. 

In addition to an eff ective reduction in angina activity, 

it infl uences glucagon secretion, which is accompanied 

by a decrease in HbA
1C

 levels by about 0.5 %–0.7 %. Both 

antianginal and glucose-lowering eff ects of ranolazine 

are more pronounced in patients with poorly controlled 

diabetes mellitus [44].

In patients with T2DM, combination antianginal 

therapy can include ivabradine and trimetazidine. Th eir 

antianginal activity does not depend on the presence of 

diabetes mellitus. Both drug products are metabolically 

neutral and have no infl uence on BP. Ivabradine is only 

used in patients with sinus rhythm; it can cause clini-

cally signifi cant bradycardia; in the presence of left  ven-

tricular systolic dysfunction, it has a benefi cial eff ect on 

cardiovascular prognosis. Trimetazidine has no eff ect on 

the heart rate; it is contraindicated for patients with Par-

kinson disease and restless leg syndrome [42].

Revascularization opportunities
In patients with T2DM and CHD, treatment is based 

on optimal medical therapy (OMT includes the above-

mentioned approaches to prognosis improvement and 

antianginal agents, if necessary) in combination with 

lifestyle changes. However, the importance of revascu-

larization approaches increases together with increasing 

severity and prevalence of coronary events. Th e out-

comes of surgical and transcutaneous revascularization 

in patients with T2DM are worse compared to patients 

without DM, including a higher risk of peri-procedural 

complications and coronary restenosis. Th e benefi t/risk 

balance for each of revascularization approaches varies 

and depends on peculiarities of coronal anatomy, comor-

bidities and some other factors, thus requiring an indi-

vidual approach to treatment strategy. In  patients with 

multivessel stenosis, left  main coronary artery involve-

ment, complex coronal anatomy, coronary artery bypass 

graft ing (CABG) compared to percutaneous coronary 

intervention (PCI) is associated with a decreased inci-

dence of long-term major cardiovascular events (RCTs: 

BARI 2D, COURAGE, FREEDOM) with a slightly 

increased risk of stroke in the early period (the incidence 

of stroke within the fi rst 30  days is 1.8 % aft er CABG, 

0.3 % aft er PCI). Th e lower incidence of cardiovascular 

events post CABG may be related to greater complete-

ness of coronary revascularization achieved in this inter-

vention [43–46].

Summing up the data from RCTs conducted in recent 

years, the experts of American Heart Association and 

European Society of Cardiology note that the main 

indications for coronary revascularization in patients 

with T2DM in addition to OMT include (1) insuffi  cient 

control of clinical manifestations of ischemia despite 

OMT; (2) the presence of widespread myocardial isch-

emia; (3) signifi cant stenosis of left  main coronary artery 

or proximal lesion of left  anterior descending coronary 

artery. If  coronary revascularization is indicated to a 

patient with T2DM, optimal approaches in addition to 

OMT are PCI via radial access and new generation coated 

stents, or CABG with shunt implantation preferably from 

the left  a. thoracica interna (internal mammary artery). 

When selecting a revascularization method, individual 

approach, taking into account the state of coronal anat-

omy (SYNTAX index, etc.), cardiovascular risk profi le, 

character of clinical manifestations and patient’s prefer-

ences, is required for persons with multivessel coronary 

artery disease, left  main coronary artery involvement, 

proximal stenosis of left  anterior descending coronary 
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artery, multiple comorbidities, and decreased LV EF. 

Herewith, it is important to understand that the com-

bination of OMT and CABG is the most benefi cial for 

prognosis improvement in the majority of patients with 

diabetes mellitus and the above-mentioned peculiarities 

[47–50].

To conclude the discussion, let us emphasize the mul-

tidisciplinary nature of the issue of concomitant CHD 

and T2DM A decision on treatment strategy requires 

involvement of several medical specialists: cardiolo-

gist, endocrinologist, cardiovascular surgeon, probably, 

nephrologist, etc., with mandatory consideration of cur-

rently accepted national and international guidelines. 

Th e use of an integrative approach, including education 

of patients and their relatives, adequate changes in life-

style, BP control, prescription of modern antithrom-

botic and lipid-lowering agents, diff erential choice of 

glucose-lowering agents with cardioprotective potential, 

weighted use of antianginal and revascularization meth-

ods will improve the quality of life and cardiovascular 

prognosis in the patient group under discussion.
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