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Hyperglycemia and Cardiovascular Risk  
in Diabetes mellitus Type 1 and Diabetes mellitus Type 2 

Diabetes mellitus is a chronic disease that through its complications seriously reduces quality of life and life 
expectancy in diseased people. There is a worldwide increase in the prevalence in diabetes mellitus type 2. 
Our understanding in reducing the micro- and macrovascular risk has increased in the last time. But, in con-
trast to microvascular morbidity the most persistent menace to the health in diabetic patients of both types 
remains atherosclerosis with increased cardiovascular morbidity and mortality when compared with the 
non-diabetic population. In the past, the role of hyperglycemia on CVD was not completely elucidated. It was 
the aim to review and to compare the role of hyperglycemia on cardiovascular morbidity and mortality both 
in type 2 and type 1 diabetes. Results from ADVANCE and UKPDS Studies in type 2 diabetes have shown 
that the effect of intensive glucose control was associated with decreased risk of cardiovascular disease and 
death from any cause in addition to reduction of microvascular disease. HbA1c targets lower than 7.5 % and 
near to 6.5 % and avoiding of hypoglycemia are recommended. DCCT-EDIC Study data in type 1 diabetes 
have demonstrated that an early intensive metabolic control near to normal level initiated in patients with 
short diabetes duration and without microangiopathic complications such as nephropathy significantly re-
duced micro- and macrovascular morbidity. The long lasting effect of intensive control is called «memory ef-
fect». Near normal HbA1c levels at least < 7.5 % and individually targeted in order to avoid hypoglycemia 
are required. When comparing both types of diabetes, in type 1 as well as type 2 diabetes intensified glucose 
control resulted in long-lasting effects, reducing significantly cardiovascular morbidity and mortality. Treat-
ment has to be initiated early in the course of the disease. But considering meta-analyses of large randomized 
controlled trials of intensive vs. conventional glycemic control in type 2 diabetes, hyperglycemia has shown 
to be a weaker cardiovascular risk factor than increased cholesterol levels or hypertension. 

Key words: diabetes mellitus type 1, diabetes mellitus type 2, hyperglycemia, glycemic control, cardiovascu-
lar disease. 

 
Abbreviations: 

ACCORD — Action to Control Cardiovascular Risk in Diabetes; 
ADVANCE — Action in Diabetes and Vascular Disease: Preterax and Diamicron Controlled Evaluation; 
DCCT/EDIC — Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions and 

Complications; 
CAC — coronary artery calcification; 
CVD — cardiovascular disease; 
CHD — coronary heart disease; 
CAD — coronary artery disease; 
EURODIAB — European Prospective Complications Study IDDM Complications Study; 
ROS — reactive oxygen species; 
UKPDS-PTM — United Kingdom Prospective Diabetes Study-Post trial monitor; 
VADT — Veterans Affairs Cooperative Study; 
WESDR — Wisconsin Epidemiologic Study of Diabetic Retinopathy. 
 

Diabetes mellitus is a chronic disease that through its complications seriously influences the quality of 
life by shortening the life expectancy of people suffering from diabetes. A worldwide diabetes expansion 
from 285 million diseased people to expected 438 million in 2030 demands strengthening efforts to control 
and to prevent the disease expansion [1–3]. The worldwide accelerating increase in the prevalence of type 2 
diabetes [4] enhances the risk for diabetic complications, indeed when considering also an alarming rise of 
type 2 diabetes already in young people. In the young populations there is also an increase of the type 1 dia-
betes incidence by about 2 % to 5 % per year worldwide [5, 6]. 

In the last years, our understanding about cardiovascular risk of hyperglycemia and other risk factors in 
reducing the micro- and macrovascular morbidity has enlarged. Prospective epidemiological studies have 
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shown to reduce the micro- and macrovascular morbidity and mortality by intensive metabolic control both 
in type 1 and type 2 diabetic patients [7, 8]. Over the past 40 years, a reduction in the mortality due to cardi-
ovascular disease and coronary heart disease by about 70 % both in diabetic and in non-diabetic population 
has been reported [9]. 

But diabetic patients have not equally benefited from advances in reducing the coronary risk as the non-
diabetic have. The traditional risk factors do not fully explain the excess risk for increased cardiovascular 
morbidity in diabetes [10]. In both types of diabetes an increased CVD risk in men and women has been re-
ported. A significant increase in CVD mortality in diabetic patients compared to people without diabetes re-
lated to increasing HbA1c levels has been shown [10]. 

In the past the role of hyperglycemia as an independent risk factor for cardiovascular disease in both 
types of diabetes was still not fully enlightened [11, 12]. 

In previous cross-sectional studies we had found that cardiovascular risk factors are working also in 
type 1 diabetes [13]. We found CVD in type 1 diabetes to be associated with age, disease duration, increased 
insulin requirement, hyperglycemia, nephropathy, hypertension, lipid abnormalities, retinopathy and neurop-
athy [14]. As cardiovascular risk factor in type 1 diabetes were further considered arterial stiffness, coronary 
artery calcification, cardiac autonomic neuropathy and hypoglycemia [15]. 

Today our understanding about the cardiovascular risk of hyperglycemia in both types of diabetes has 
enlarged [8, 16]. 

Therefore, it was the aim of the present survey to compare the impact of the risk of hyperglycemia on 
the cardiovascular morbidity and mortality both in type 2 and in type 1 diabetes. 

What is a risk factor?  
A risk factor is an attribute or an exposure that is associated with increased probability of occurrence of 

a disease. This is not necessarily a causal factor. A risk factor represents more the likelihood that people who 
are exposed to certain factors subsequently develop a particular disease [17]. 

Hyperglycemia as mediator of cardiovascular complications in type 1 und type 2 diabetes 
The pathogenesis of micro- and macrovascular complications in type 1 and type 2 diabetes is still not 

completely elucidated. The concept of an unifying mechanism of hyperglycemia in this process has been 
proposed by M. Brownlee in 2005 [18]. 

In diabetes, hyperglycemia is washing round all cells of every tissue, but there is a tissue damaging ef-
fect of hyperglycemia to a particular cell type, i.e. capillary endothel cells in the retina, mesangial cells in the 
renal glomerulus, neurons and Schwann cells in the peripheral nerves, and on endothel cells by generating 
diabetic macrovascular disease. These cells are not able to reduce the transport of glucose into the cells when 
they are exposed to hyperglycemia [19]. 

The increased glucose flux goes through the polyol pathway. When the glucose concentration in the 
cells becomes too high, glucose will be converted to sorbitol, which later will be oxidized to fructose. 

Aldose reductase consumes the cofactor NADH, an essential cofactor for regeneration of antioxidants 
as glutathione, and thereby increases intracellular oxidative stress [20]. 

Increased intracellular production of AGE precursors appears to damage cells by modification of pro-
teins involved in the regulations of gene transcription [21] and thereby causing cellular dysfunction [22]. The 
activation of PKC effects gene expression and leads to endothelial nitric oxid synthesis (eNOS) and in-
creased vasoconstrictor endothelin-1 [23, 24]. 

An increased hexosamin pathway activity flux results from metabolizing glucose by glycolysis and the 
formation of UDP N-acethyl-glucoseamin. 

This results in increased expression of transforming growth factor-β1 and plasminogen activator inhibi-
tor-1 which is detrimental to blood vessels function [25, 26]. Hyperglycemia increases superoxide production 
by the mitochondria. The mitochondrial electron transport chain is the source of the hyperglycemia induced 
superoxide generation, as formation of reactive oxygen species (ROS) [18]. 

An increased FFA-oxidation in diabetic patients causes overproduction of ROS by the same mecha-
nisms as it has been described for hyperglycemia, thus causing the same damaging pathways [18]. 

Hyperglycemia and CVD in type 2 diabetes 
Regarding the worldwide increase in the prevalence of type 2 diabetes, we are faced with obesity, phys-

ical inactivity and aging as the main pathogenetic factors [27]. The most persistent menace to diabetic pa-
tients health and life has remained atherosclerosis. Type 2 diabetes is one of the pathological consequences 
of the metabolic syndrome with CHD, obesity, dyslipidemia and hypertension [28]. On the other hand, today 
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people with diabetes can live with growing confidence a complications free life. This, however, is requiring 
significant modifications in life style and a regular correction of risk factors for complications [29]. 

Cardiovascular morbidity and mortality are significantly increased in type 2 diabetes when compared 
with the age- and sex-matched non-diabetic population [30]. Classic cardiovascular risk factors are hyperten-
sion, hyperlipoproteinemia and smoking [31]. In addition to the classic risk factors, other factors are contrib-
uting to the increased cardiovascular mortality in type 2 diabetes, such as microalbuminuria [32], hemostatic 
abnormalities [33], endothelial dysfunction and chronic inflammation [34]. 

However, cardiovascular risk of hyperglycemia in type 2 diabetes was not fully supported [35–37]. 
Some studies have reported an increase of cardiovascular risk with the increase of hyperinsulinemia and 
glycated hemoglobin [38, 39]. But in prospective population based observational studies the effect of 
hyperinsulinemia on the development of CVD in type 2 diabetes was less pronounced than that of conven-
tional risk factors [35]. The UKPD-PTM-Study was established to definitely answer the glycemic control 
controversy and to answer questions about the class of antidiabetic agents used to achieve control [40]. 

The UKPDS results have shown that the microvascular complications such as retinopathy, nephropathy, 
and possibly neuropathy were reduced by lowering blood glucose levels in type 2 diabetes with intensive 
treatment. A median HbA1c of 7.0 % was achieved in intensive treated patients when compared with con-
ventional therapy with a median HbA1c of 7.9 %. Hereby, the overall microvascular complications de-
creased by 25 % [41, 42]. 

These data have provided statistical evidence that hyperglycemia causes these complications [43]. 
There, a continuous relationship between the risk of microvascular complications and glycemia was found. 
Every percentage point decrease in HbA1c showed a 35 % reduction in the risk of complications [43]. The 
risk of complications significantly decreased in the range of glycemic levels of HbA1 c <8.0 %. There was 
no evidence of any glycemic threshold for any of the microvascular complications above normal glucose 
level [43]. A significant effect of lowering blood glucose on cardiovascular complications was not found. 
There was a 16 % reduction of combined fatal and nonfatal myocardial infarction and of sudden death 
(P = 0.052) [41, 42]. Epidemiological analysis demonstrated a continuous association between the risk of 
cardiovascular complications and glycemia. Every percentage point decrease in HbA1c was associated with 
a 25 % reduction in diabetes related deaths, a 7 % reduction in all-cause mortality, and a 18 % reduction in 
combined fatal and nonfatal myocardial infarction [43]. Again, there was no glycemic threshold above nor-
mal glucose levels [43]. 

While lowering of blood pressure to a mean of 144/82 mm Hg reduced significantly strokes, diabetes 
related deaths, heart failure, microvascular complications and visual loss, there was no threshold for the 
complications above blood pressure of 130 mm Hg [44, 45]. 

The UKPDS-PTM-Study aimed to definitely answer the glycemic control controversy in type 2 diabe-
tes: 

Despite an early loss of glycemic differences between intensive and conventional therapy, a continued 
reduction in microvascular risk was registered, and a further risk reduction for myocardial infarction and 
death from any cause could be observed during 10 years of post trial follow-up. There was also a continuous 
decrease in complications among overweight patients undergoing metformin therapy [40]. 

Beyond UKPDS, it is established without any doubt that outcomes in those whose blood pressure and 
glycemic control were near normal were better, and it proved evidence base for the use of metformin. 

The first years, following study initiation, were crucial to outcome. The authors of UKPDS-PTM sug-
gested that this was no memory effect which was used by DCCT trial. Here, this was a legacy effect most 
likely related to atherosclerosis [40]. 

Other trials of glycemic control in type 2 diabetes however showed different results: ACCORD Study 
patients had longer disease duration 0f 11 years when comparing with the UKPDS population. The intensive 
group targeted HbA1c concentrations toward 6 %. At one year, stable HbA1c levels of 6.4 % and 7.5 % were 
achieved in the intensive group and the standard group, respectively. However, 257 patients in the intensive 
group died, and 203 patients in the standard therapy group. Hypoglycemia rates were three times higher in 
the intensive therapy groups as compared to control groups. Therefore, the trial was closed after 3.5 years 
because of 25 % increase in all-cause mortality in the intensive control group [46]. 

The ADVANCE trial is a randomized controlled international study of 11,140 patients with type 2 dia-
betes with glycemic intervention, comparing strategy of intensive blood glucose control (gliclazide) to a tar-
get on HbA1c of 6.5 %. In the ADVANCE trial no increase in cardiovascular mortality occurred, and there 
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was a 12 % decrease in mortality among the intensively treated patients [47]. Subsequent analyses showed a 
25 % relative reduction in all-cause mortality for every 1 % point reduction in HbA1c [47]. 

The VADT Study was a multicenter trial that investigated the effects of intensive control at HbA1c tar-
gets of 6 % or less compared with standard glycemic control (HbA1c 8–9 %) on cardiovascular outcomes 
among 1.791 patients with type 2 diabetes [48]. Intensive HbA1c lowering in VADT and in ACCORD as 
well resulted in increased cardiovascular death rates and all-cause mortality rates when compared with 
ADVANCE and UKPDS [40, 47]. 

On the other hand, the results from ADVANCE [47] and UKPDS-PTM Studies [48] have shown that 
the effect of intensive glucose control was associated with decreased risk of myocardial infarction and death 
from any-cause in addition to reduction in the risk of microvascular complications in type 2 diabetes. 

As shown by UKPDS data, intensive control should be started as early as possible at the time of disease 
manifestation. 

UKPDS data have shown a so called legacy effect in reduction of cardiovascular morbidity that persist-
ed for 10 years and after the loss of differences in HbA1 c levels [40]. 

Possible mechanisms behind the observed effect could be, that changes in glycation may alter the elec-
tric charges of proteins thus contributing to alterations in their properties and/or functions. As many proteins 
are sensitive to glycation, this may contribute to functional and structural consequences in many organs in 
the long term [49]. 

The therapeutic efforts in type 2 diabetes should not be focused only on glycemic control. Type 2 diabe-
tes cannot simply be treated as a disease of abnormal glucose metabolism. Trial data show that lipid abnor-
malities and blood pressure should be treated in parallel [50, 51]. 

Targets of glycemia are an HbA1c lower than 7.5 % and near to 6.5 %, if achieved slowly and without 
hypoglycemia. Early interventions are beneficial. Late interventions and tight glucose control require a care-
ful approach by avoiding hypoglycemias. Table shows a meta-analysis of intensified vs. conventional control 
including the major trials conducted in patients with type 2 diabetes. 

Hyperglycemia and CVD in type 1 diabetes 
The increased risk of CAD in type 1 diabetes has been recognized since long time [52, 53]. It was sug-

gested that the most likely factor that primarily accounts for this increased risk is hyperglycemia [54], but the 
epidemiologic association between glycemia and CAD was rather weak [55]. Since long time an increased 
occurrence of CHD in type 1 diabetes has been reported [56, 57]. 

Over the past years, a reduction was observed in the mortality due to CVD both in the diabetic and non-
diabetic population, presumably of the progress in cardiovascular risk management and interventional cardi-
ology [58]. In type 1 diabetes, a decrease in mortality and an improvement in life expectancy occurred during 
the last years [59, 60]. 

However, the increased risk of CHD for people with type 1 diabetes compared to people without diabe-
tes remained obvious. Increased CVD mortality was related to increasing HbA1c levels [61]. The benefits of 
improved diabetes care did not result in lowering CVD mortality [62]. 

On the other hand, an early and intensive metabolic control has been shown to reduce micro- and 
macrovascular morbidity and mortality, favouring the «imprinting « theory of metabolic control. 

Nevertheless, in type 1 diabetes we have to consider still other pathogenetic factors: an excess CAC in 
type 1 diabetes is providing support for accelerated atherosclerosis [63, 64]. Here, angiographic and autopsy 
studies have shown more extensive disease. Of note, changes in arterial compliance, endothelial dysfunction 
and changes in vasculature structure and function occur early in the course of type 1 diabetes [65–68]. 
Type 1 diabetes is associated with increased risk for CHD and that is already evident at young age. 

Beside the impact of hyperglycemia, there is a wide range of modifiable risk factors and indicators, 
such as blood pressure, lipid abnormalities and smoking and specific factors as renal disease. In the EDIC — 
Study inflammation, depressive symptomatology and insulin resistance were considered as CAD predictors; 
however, not hyperglycemia [69]. Similar data were found by the EURODIAB Study [70], and the WESDR 
Study [71]. In all these studies HbA1c showed only weak associations with CAD in type 1 diabetes [72]. 
However, another risk factor, i.e. diabetic autonomic neuropathy, implicated an increased CAD risk in type 1 
diabetes [72]. 

Concerning lipids, HDL-cholesterol levels are generally higher in type 1 diabetes, thus reflecting an al-
tered HDL metabolisms by enhanced lipoprotein lipase and reduced hepatic lipase activity due to systemic 
insulin administration. 
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Atherosclerosis is increasingly considered as an inflammatory disease. The oxidative modification of 
LDL, activation of macrophages, and endothelial cells, impaired nitric oxide and resulting vascular cytotoxi-
city may be involved in the pathogenetic process [73]. Other factors, for example, adhesion molecules and 
cytokines have still not extensively been studied in the development of CAD in type 1 diabetes [74]. 

The DCCT data have shown a durable effect of initially intensive metabolic control despite a loss of 
glycemic separation later on in the disease progress, an effect of metabolic memory. A reduction of early-
stage complications during the course of DCCT has been demonstrated as well as a substantial reduction in 
severe complications and in cardiovascular disease [62]. 

The phenomenon of a durable reduction of complications by prior intensive metabolic control was 
named «metabolic memory». The effect lasted at least 10 years [62]. Major beneficial effects of intensive 
control on advanced complications included retinopathy, nephropathy and autonomic neuropathy. Measure-
ments of atherosclerosis included carotid intima thickness and coronary artery calcification. Fatal and nonfa-
tal myocardial infarctions were reduced by intensive treatment with 58 % after a mean of 18 years of follow-
up [75]. The EDIC observational follow up confirmed the durability of DCCT effects [76]. 

T a b l e  

Meta-analysis of intensified vs. conventional glycemic control 

Trials 
Annualeventrate (%) 

Intensified Conventional (%) Hazard ratio (95 %CI) 
Major cardiovascular event
ACCORD 352(2.11) 371(2.29) –1.01 0.90 (0.78–1.04) 
ADVANCE 557(2.15) 590(2.28) –0.72 0.94 (0.84–1.06) 
UKPDS 169(1.30) 87(1.60) –0.66 0.80 (0.62–1.04) 
VADT 116(2.68) 128(2.98) –1.16 0.90 (0.70–1.16) 
Overall 1194 1176 –0.88 0.91 (0.84–0.99)  

(Q=1.32; P=0.72; I2=0)
Myocardialinfarction 
ACCORD  198 (1.18) 245 (1.51) –1.01 0.77 (0.64–0.93) 
ADVANCE 310 (1.18) 337 (1.28) –0.72 0.92 (0.79–1.07) 
UKPDS 150 (1.20) 76 (1.40) –0.66 0.81 (0.62–1.07) 
VADT 72 (1.65) 87 (1.99) –1.16 0.83 (0.61–1.13) 
Overall 730 745 –0.88 0.85 (0.76–0.94)  

(Q=2.25; P=0.52; I2=0)
Cardiovasculardeath 
ACCORD 135 (0.79) 94 (0.56) –1.01 1.35 (1.04–1.76) 
ADVANCE 253 (0.95) 289 (1.08) –0.72 0.88 (0.74–1.04) 
UKPDS 71 (0.53) 29 (0.52) –0.66 1.02 (0.66–1.57) 
VADT 38 (0.83) 29 (0.63) –1.16 1.32 (0.81–2.14) 
Overall 497 441 –0.88 1.10 (0.84–1.42)  

(Q=8.61; P=0.04; I2=65.1 %)
All-causemortality 
ACCORD 257 (1.41) 203 (1.14) –1.01 1.22(1.01–1.46) 
ADVANCE 498 (1.86) 533 (1.99) –0.72 0.93(0.83–1.06) 
UKPDS 123 (0.13) 53 (0.25) –0.66 0.96(0.70–1.33) 
VADT 102 (2.22) 95 (2.06) –1.16 1.07(0.81–1.42) 
Overall 980 884 –0.88 1.04(0.90–1.20)  

(Q=5.71; P=0.13; I2=47.5 %)
——————— 

Adapted from reference [80]: Turnbull et al. Diabetologia. — 2003. — Vol. 52. — P. 2288–2298. 
Abbreviations: ACCORD — Action to Control Cardiovascular Risk in Diabetes; ADVANCE — Action in Diabetes and Vas-

cular Disease Preterax and Diamicron controlled evaluation; UKPDS — United Kingdom Prospective Diabetes Study; VADT — 
Veterans Affairs Diabetes Trial; HbA1c — glycated hemoglobin. 

Hazard ratios < 1.0 are favouring intensified glycemic control. Hazard ratios >1.0 are favouring conventional glycemic control. 
 

It was convincingly demonstrated, that the glucose hypothesis was correct. Blood glucose control aimed 
to achieve glycemia close to non-diabetic levels as safely as possible, reduced microvascular and 
macrovascular complications. This suggests that long-lived proteins might account for this effect [62]. 
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Introduction of these findings into clinical care has improved the long-term health of patients with type 
1 diabetes [62]. A strong relation of glycemia with CAD was not seen in other studies [69–71]. However, the 
DCCT patients had shorter diabetes duration, and obese hypertensive and hypercholesterolemic patients were 
excluded. Consequently, sufficiently low HbA1c levels of 7.4 % were achieved [62]. 

Conclusions 

This survey shows that early intensive metabolic control near to the normal level initiated in type 1 dia-
betes patients with short diabetes duration and without microangiopathic complications resulted in signifi-
cantly reduced micro- and macrovascular morbidity. It caused long-lasting effect (memory effects) and re-
sulted even in decreasing CAD morbidity and mortality [77, 78]. 

The Guidelines of the DDG in considering the results of the above mentioned studies suggest: 
Type 1 diabetes 
In patients with type 1 diabetes HbA1c concentrations <7.5 % are aimed. Guidelines recommend indi-

vidually targeted HbA1c levels in order to avoid hypoglycemias and recommend blood glucose self control 
at least 4times daily, i.e. before meals and at bedtime [79, 80]. 

Type 2 diabetes 
(1) For type 2 diabetes HbA 1c levels are aimed at 6.5 % to 7.5 % by taking into account individually 

targeted HbA1c concentrations [79], even though, meta-analysis of four large randomized controlled trials of 
intensive vs. conventional glycemic control in type 2 diabetes have shown an only modest but still significant 
cardiovascular benefit in intensively treated patients (Table). The effect of intensive glucose control resulted 
in a 15 % reduction risk (RR) of myocardial infarction [81]. 

The benefits of intensified blood glucose control in reducing cardiovascular disease should not be over-
estimated by giving records in terms of relative risk reduction (RR). They should rather be given in terms of 
absolute risk reduction or the corresponding NNT, i.e. the number of individuals who would require 5 years 
of treatment to prevent one event would be 44 with cholesterol lowering, 34 with blood pressure lowering 
and 119 with intensive blood glucose lowering [81]. 

(2) Intensive glucose control has to be started as early as possible (legacy effect), and hypoglycemia 
should be avoided [40]. 

(3) Hyperglycemia has shown to be a weaker cardiovascular risk factor than increased cholesterol or 
hypertension [81]. 

(4) Reducing the cardiovascular risk by decreasing elevated cholesterol levels and hypertension has 
shown to be more effective than intensive blood glucose control. 

Common features 

Comparing both types of diabetes the survey has shown type 1 and type 2 diabetes are different entities. 
Major epidemiological trials provided evidence that hyperglycemia causes the microangiopathic complica-
tions both in type 1 and type 2 diabetes, and intensified glycemic control decreases significantly the 
microangiopathic complications. 

A special role both in type 1 and type 2 diabetes plays an increased cardiovascular morbidity and mor-
tality. Patients of both types have an increased prevalence of cardiovascular complications. These complica-
tions appear earlier than in the non-diabetic population, the clinical course is accelerated and there are no sex 
differences. 

When comparing both types of diabetes, the major epidemiological trials have brought the evidence that 
intensified glycemic control equally resulted in longlasting effects, thus reducing significantly cardiovascular 
morbidity and mortality in both types of diabetes. In both types of diabetes treatment has to be initiated early 
in the clinical course of the disease, and hypoglycemias have to be avoided. 

Nevertheless, we have to consider that in both types of diabetes beneficial effects of intensified glyce-
mic control in reducing the cardiovascular morbidity and mortality are considerably lower than those of re-
ducing the classic cardiovascular risk factors. 
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1- жəне 2-типті диабет кезіндегі жүрек-қан тамырлар  
ауруларының гипергликемиясы жəне даму қауіпі 

Мақалада диабетпен ауыратын адамдар үшін ең елеулі жəне тұрақты қауіп ретінде атеросклероз жəне 
ЖҚТ аурулардың саны жоғарылауы жəне соның салдарынан өліммен аяқталу болып табылады. 
Жұмыстың мақсаты — 1- жəне 2-типті диабет кезінде гипергликемияның, жүрек-қан тамырлар 
ауруларының дамуы мен өлім көрсеткішіндегі рөлін зерттеу. 2-типті диабет кезіндегі ADVANCE жəне 
UKPDS зерттеулері ЖҚТ ауруларының дамуы мен капиллярлардың зақымдануына байланысты 
болған аурудың азаюымен қатар, олардың өлім көрсеткішінің азаюына алып келетінін көрсетті. 
Мақсат — HbA1 дəрежесін 7,5 %-дан төмен, 6,5 %-ға дейін төмендету мен гипогликемияны 
болдырмау. Нəтижелер 1-типті диабетпен ауыратындардың ерте басталған метаболитті қадағалау 
арқасында микрогангиопатияның, нефропатияның жəне микро- жəне макроваскулярлы қабынулардың 
санының азайғанын көрсетті. HbA1 дəрежесінің 7.5 % -ға тең болуы ұсынылды. Алайда нəтижелер 
көрсеткіші бойынша гиперхолестеринемия немесе гипертонияға қарағанда гипергликемия ЖҚТ 
аурулары ішінде ең əлсіз фактор болып табылады. 
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Гипергликемия и риск развития сердечно-сосудистых заболеваний  
при диабете 1 и 2 типов 

В статье отмечено, что наиболее серьезной и постоянной угрозой здоровью больных диабетом лиц  
остаются атеросклероз и повышенный риск развития сердечно-сосудистых заболеваний (ССЗ), на-
блюдается высокая смертность от них. Цель работы — исследовать роль гипергликемии в развитии 
ССЗ и смертности от этих заболеваний при диабете 1 и 2 типов. Исследования ADVANCE и UKPDS 
при диабете 2 типа показали, что интенсивный контроль за глюкозой приводил к снижению риска 
развития ССЗ и смертности от других причин в сочетании с уменьшением заболеваний, связанных с 
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поражением капилляров: наблюдалось снижение уровня HbA1c до 6,5 % и предотвращение гипогли-
кемий. Результаты показали наличие снижения числа микроангиопатий, нефропатий и числа микро- и 
макроваскулярных расстройств у больных диабетом 1 типа при рано начатом метаболическом кон-
троле. Рекомендуемый уровень HbA1c — 7,5 %. Между тем результаты показывают, что гиперглике-
мия является более слабым фактором риска развития ССЗ, чем гиперхолестеринемия или гипертония. 

 
 




