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Abstract: Goal. To determine the effect of glycemic levels recorded during hospitalization for
myocardial infarction (MI) on the early prognosis of patients without previously diagnosedama-
Oeratype 2 diabetes 2 mellitus (DM - 2).

Material and methods. A prospective examination of 296 patients was performed. Three groups
were formed according to the level of glycemia at admission: | - [14.0 mmol/ 1 (7.4%); 11-4.01—
7.79 mmol/l (69.9%); Il — [17.8 mmol/l (22.6%). The yactoTa incidencee- of HapymieHuit
carbohydrate metabolism disorders and passutus MI complications UM in the hospital period
was studied.

Results. In 2/3 of patients with glycemia [17.8 mmol/l at moctymie- mumadmission, later
according to the standard glucose tolerance test (CTG) BwisiBieHBI HapymieHusi , carbohydrate
metabolism disorders were detected: prediabetes (36.9%) and CI-2 type 2 diabetes (32.3%). ¥
Patients 111 in group 111 were more likely to have three- fold mopakenue coronary artery disease
(41.8%) and MI complications : congestive left ventricular failure-52.2% vs 27.3% in group |
and 34.1% in 1l group Il (p=0.017), cardiogenic shock - 26.9% vs 4.5% and 6.8% (p<0.001),
HapymeHus conduction disturbances — 27.3% vs 9.1%

and 11.7% (p=0.006), hospital mortality — 13.8% vs 4.5% and 4.4% (p=0.025). The risk of
neranpHOro death in patients with glycaemia [17.8 mmol/ L was B 3.48 (95% CI: 1.41-8.60)
times higher than mpu in patients with normal-glycaemianusx(p=0.007). The glycemic index at
admission was independently associated with the development of MI complications in the
hospital period — OR=1.128; 95% CI. 1.005-1.266 (p=0.042), along with Bo3- age, depth of
myocardial damage, and systolic blood pressure at admission.

Conclusion. Early MI complications were more common among patients without a history of
DM-2 who had a glycemic index at admission of [17.8 mmol/ 1 (22.6% of patients), yarie
BcTpedanuch paHHue ocioxkHenuss UM, and the risk of hospital mortality was 3 times higher
than in other patients. The glycemic index at admission was an independent predictorofan
unfavorable prognosis for Ml in patients without previously diagnosed DM-2 and should be used
in secondary- prevention measures BTOPUYHOH.
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Introduction

B For several decades , the problem of glycemic variability in response to acute
maladaptation of the body in myocardial infarction (MI) has been studied [1-2]. To datecre,
specialists have not come to a consensus on the limits of acceptable 3nauenuii glycemic
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values y in patients with UM MI in the first days of treatment that do not require
correction,which makes it difficult to monitor such conditions and treat them [1-3].

Most researchers evaluated hypoglycemiap- rmukemuto (GG) in UM y MI in patients with
caxapHbIM nua-tEeEeEmellitus (DM - 2) [2, 4-5]. It has been proven that in such patients I'T
npaktudyecku , GH almost pasza doubled -the state mortality rate, as well as the probability of
other complications, such as ¢ubpmsus ventricular fibrillation, cardiogenic shock, and
congestive left ventricular failure [6, 7]. In the presence of DM-2, a U-shaped mortality
curve was revealed, indicating Tom, that both low Tax and high levels of glycemiay in patients
with M1 are associated with a high frequencyof adverse outcomes [3, 9].

[ToBhIlIICHHBIC YPOBHHU TIIMKEMUH y mamueHToB 6e3 According to other researchers, elevated
glycemic levels in patients without DM-2 nanabpIM Ipyrux uccieioBaTeei HeaocTa- are
often poorly diagnosed and corrected in a timely xoppexumu manner [3, 8]. However ,
publishedstudies that suggest Tom, that the prognosis of patients with GH with a history ofMI
o noeoxy MM without diabetes mellitus (DM)B anamuese may be even worse than y in
patients with DM [3] require close attention and further merostudy. In patients without
previously verifiedo- DM - 2, researchers identified both a U- myroshaped mortality curve
and a direct linear relationship with the level of diabetes.

However, hypoglycemia at admission and its impact aa ono-prognosis in Ml in this group of
patients kpaiine are rarely evaluated, and conclusions are contradictory [4, 10]. Takum Thus,
monitoring of glycemia y in patients without CJI-2 a history of DM-2 anamuese iS an
important goal fordetermining the management of patients with UMMI.

The aim of the study was to determine the effect yposueii of glycemic levels recordedduring
hospitalization forMI on early y prognosis in patients without previously diagnosed DM-2.

Material and methods

A continuous sample of patients Bo3pa- creaged <80 years who were hospitalized for Ml in
the First ByroCity Clinical Hospital named after E. E. suaVolosevich in Arkhangelsk for one
year was examined. The study included 364 patients (63.4% men). The diagnosisy of Ml in
patients was verified according to the universal definition of the European Society of
Cardiology from 2007. r. Of these y , 68 patients had a history 6su1 of DM-2, and
therefore they were excluded from subsequent analysis;- nu3a, BeiGopka the prospective
study sample consisted of 296 patients. coopana Information was collected on the time of
admission to the hospital, the primary and localization of MlI, the presence of concomitant
diseases: obesity, arterial hypertension, kposoodpama history of acute cerebrovascular
accident- (ACVI), smoking, systemic ro thrombolysis, coronary angiography and balloon
angioplasty (BAP) of the coronary arteries with stenting- muem, the presence of
complications, as well as the outcome of MI. The teiBasiuck data on systolic blood pressure
(SBP) and heart rate at admissionand the results of laboratory examination were taken into
account: the level of creatine phosphokinasea- tundochokunaszsr (CPK) and its MV
fraction.

Patients with stabilization of the state after MI for 10-14 days. In the absence ofwm-
anaesthetic or first BesiBrieHHBIX - time signs of diabetesB yrpennwue vacel , a standard Tect
tonepanTHo- glucose tolerance test (CTG) was performed in the morning hours after
hospitalization. Glucose levels were measuredon an empty stomach and 2 hours after
exercise. Criteria for the diagnosis of impaired tolerance to riroglaucoma xo3e and newly
diagnosed DM - 2 (CHD-2) were used according to WHO (1980, revised 2006).

Statistical analysis was performed using nporpamwmsi the SPSS for Windows v. 13.0 program.
Quantitative mpu- signs with a different distribution from the normal distribution are
presented in the form of median (Me) and percentile ranking- Banus(25 and 75 percentiles).
The differences between the study groups were estimated using nonparametric (U - kpu-
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tepuitMann-Whitney criteria) criteria forsequantitative valuesand ¢ using (12 for nominal
variables. ITpu Multiple comparisons ucnons3oBance oxHodakTop- HelE wWere performed
using univariate analysis of variance, tect Kruskal-Wallis test, [1° “"Ret Hoc Hocpaired
comparisons with Bonferroni correction and Tounsim Tectom Fisher's exact test with a
critical yposuem significance level of 0.016. Logistic regression analysis was used to
determine the effect of admission glycemia on the developmentof a combined endpoint that
includes the following MI complications: acute myocardial infarction (MI): acute
myocardial infarction (MI): acute myocardial infarction (MI): acute myocardial infarction
(M1): acute myocardial infarction (MI): acute myocardial infarction (MI): acute myocardial
infarction (MI): acute myocardial infarction (MI): acute myocardial infarction (MI): acute
myocardial infarction (MI): acute myocardial infarction cepaeunass HeZOCTaTOYHOCTH
(OCH) iiKillip Class Il and iii—iV heart failure (AHF)-iV xmaccos o Killip, clinically
significant mapymenust rhythm and mnposo-axoldin deadasiumocTu, early post-infarction
angina, STROKE, gastrointestinal bleeding, stent thrombosis after BAP uau , or death B
during hospitalization.

Results

In the analysis, 296 patients were divided into three groups according to the venous plasma
glucose level at admission, determined at any time B during the day: with a " reduced
glycemia levele-” mun” with 3nauenuu a glucose value of < 4.0 mmol/ | ( group 1); with a
normal level of glycemia recommended for patients during Ml treatment (group 1l group) —
4.01-7.79 mmol/ I; with an increased level riuxe- of glycemia [17.8 mmol/l (iiigroup I11).

In the general sample, glycemia at admission was 6.0 (5.1-7.5) mmol/ I. It was noted that
30.1% of all patients hospitalizedwith MI (89 patients out of 296) had riukeglucose values
muu at admission that went beyond the normal values: an increased level of- glycemia — 67
(22.6%) people, a reduced level of glycemia — 22 (7.4%) people (table 1).

69.2% of patients iiiin group Il were diagnosed with prediabetes and CHD-2 upon further
admission to the CTG. In 1/3 of patients with a normal level of glycemia at admission,
further violations of carbohydrate metabolism were foundu- , more than in the absolute
majority 6oasubIxOf patients—- prediabetes (Table 1).

When analyzing the main characteristicsof- patients with a reduced level of glycemia at
admission-uuw, it was revealed that this group is represented in the overwhelming majority
by men of working age with a lower frequency of spread mepenecennoro of a previous
STROKE. At stom the same time, they we did notdiffer nmuce from other groups in
uemuaeckoi terms of the history of coronary heart disease cepama (CHD) B . Patients in
this group were more often hospitalized with acuteceST - elevation coronary syndrome-
(ST-ACS). The average glycemic index of this group of patients at admission cocrta- was
3.5 (3.0 - 3.9) mmol/l. Patients of group | Bmo- did not subsequently have carbohydrate
metabolism disordersaccording to CTG results .

If we trace the post- treatment glycemic levels in patients with various variants of carbon-
water metabolism detected later during CTG- uum , then, according Touke to the separation
point of 7.8 mmol/l,an increased level of glycemia was detected in 18 (56.3%) people with
CHD-2 and y in 23 (24.7%) patientswith impaired glucose tolerance comparedtauto ¢ 15
(8.9%) patients with normal carbohydrate asimmetabolism (p<0.001). There was a tendency
for a higher frequency camxkennoro of reduced glycaemia ([74.0 mmol/ I) when entering the
group with Hopmasnb-romeksiM carbohydrate metabolism, but no significant intergroup
differences were found ue 0b110 — 16 (9,6%), 5 (5,4%), 0 (0%) patients in groups of patients
without mapymenuii carbohydrate metabolism disorders, with prediabetes and CHD-2,
respectively (p=0.326).
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According to the results of coronary angiography , patientswith glycemia >4.0 mmol/I
were significantly more likely

uMenn Tpex-comparedto patients with reduced glycemia,- mun 13.6 % of patients in i group
I, 41.5% inii group Il, and 41.8% in group Ill had cardiovascular damage to the coronary
arteries B iii rpymme (p=0.036). However , no 6suto Haiizeno intergroup differences were
found in the tactics of restoring coronary blood flow, B including. the frequency of using
thrombolytic therapy - 22.7%, 30.2% and 29.9%, respectively (p=0.763) and BAP with
stenting— 27,3%, 42,0%, 44,8%, coorer-amdgycTeenno, (p=0.341). Conservative neyeHue
treatmenty-wascarried out according to the existing standards of therapy. In 34 (50.9%)
patients iii of group Il 3mauenus , glucose values at admission were >10.0 mmol/ |,y in
30.9% of patients in this group npoBonunacs , insulin therapy was performedu-sorepanus in
the hospital to correct GH.

VY Patients iii of group 11l were mocrymienuun significantlya- more likely to have major
complications of the MI hospital period UM (Table 2). ¥ 79.1% of patients in this group
had Killip Killip ii—-iV OS, y 35.8% — wnapymenus putrma had cardiac arrhythmias, y and
27.3% — mnapy menus had conduction disorders. Such rare MI complications as
gastrointestinal bleeding, pazsuONMC development,andtue stent thrombosis crenra, were
observed onlyin patients from the normoglycemic group— 1,0%, 2,4%, 5,6%, accordingly,
however, no statistically significant intergroup differences were found in these indicators
(p=0.646, p=0.534, p=0.223, coor-respectivelyBercTBeHHO).

The hospital mortality rate of the total sample of patients was 7.1%. The level of hospital
mortality (Table 2) in patients with hypertensionul[] kemun 7.8 mmol/ | (13.8%) was 3 times
higher tako-Boii y than in patients with reduced yposuem glycemiaand ¢ normoglycemia
at admission (p=0.025). Glycemia at admission in deceased patients was significantly higher
than in discharged patients — 7.5 (6.6-12.3) vs 5.9 (5.1-7.4) mmol/ | (p<0.001).

Risk of neransuoro death in case of glycemia

>7.8 mmol/ L was 3.48 (95% CI: 1.41-8.60) times higher than npu normal 3nauenwusx
glycemic values (p=0.007).

The frequency kom6unuposannoii of the combined endpoint among all patients was 61.6%.
MuorodakMultivariate topusiii analysis showed (Table 3) that the level of glycemia at
admission was an independent predictor of the development of an unfavorable prognosis,
and with an increase in the value of glycemia by 1 mmol/l , the risk of complications during
rocnutaiau3a- nuuhospitalization increased by 12.8% (p=0.042). Blood glucoseun- levels at
admission y in patients with maauarem MI complications were also higher than maruen- in
patients without complications during nepuoa the hospitalization period — 6.3(4.9-6.5) vs
5.8 (5.3-8.1) mmol/ | (p=0.002). Factors that independently affected the prognosis were
also the patients ' age, Q wave presence, ando-seasSBP level at admission.
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