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Abstract

Introduction: The presence of high comorbidity, risk factors lead to a worsening of the course and an unfavorable
outcome of acute myocardial infarction (AMI). Taking into account gender and age characteristics, the study of the most
important risk factors will help in the future create activities focused on combating comorbidity. The main benefit of this work
is the identification and management of high-risk patients.

The aim of the study: study of risk factors, structure and severity of comorbid pathology and its influence on the clinical
course of AMI in different gender-age groups of patients.

Materials and methods: The retrospective study included case histories of 634 patients with a favorable outcome of
AMI. The study group is represented by 63.9% of men and 36.1% of women. The comorbidity of AMI patients was assessed
using the Charlson comorbidity index (IC). The patients were divided into 3 groups: Group | (low comorbidity, ICR<3 points);
Group Il (average comorbidity, Cl 3-5 points); Group Ill (high comorbidity, Cl =5 points).

Results and discussion: Compared to women, men were more likely to have AH 89.7%, hypercholesterolemia 75%,
overweight 40%, smoking 31.5%, obesity 31%, diabetes mellitus 24.4% and impaired glucose tolerance in 20% of patients.
The average number of nosologies was 3.7 + 1.04. The Charlson comorbidity index is 5.5 + 1.9 points. There was a high
47.3% and moderate comorbidity of 48.3%. A high comorbidity index was found in men (49.7%), in women (50.3%). Patients
with high comorbidity often had recurrent AMI (59.1%, p = 0.001). A direct correlation was found between the severity of
coronary artery disease, age, and the severity index of comorbidity (r = 0.32, p = 0.001). Compared to the three women, the
vascular lesion of the coronary bed was more detected in men 64.1%, p = 0.001. Considering the structure and severity of
comorbid pathology in patients with AMI, there was a low 10-year survival rate according to the comorbidity index.

Conclusion: Most of the patients with risk factors and comorbid pathology were men. The patients with AMI studied by
us had high and moderate comorbidity; more often these patients had repeated AMI, multivessel coronary artery disease and
a decrease in the frequency of coronary angiography, then PCIl. When calculating the comorbidity index, a low 10-year
survival rate was revealed. This work proves the need for timely correction of risk factors, improvement of comorbidity
management tactics, which helps to reduce the unfavorable course of AMI.

Key words: myocardial infarction; risk factors; comorbidity; comorbidity index; coronary angiography; gender
differences.
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BBepeHune: Hannune BbicOkon kOMOPOMOHOCTM (haKTOPOB puCKa BEAYT K YXYALUEHWH TeyeHus u HebnaronpusTHOMy
ucxogy octporo uHdapkta muokapza (OWM). YuutbiBas reHaepHble M BO3pacTHble OCOBEHHOCTM, U3yyeHue Haubonee
BaXHbIX (DaKTOPOB puCka MOMOrYT B [arbHeMem CO3AaBaTb MEPONpUATUS, OPWUEHTMPOBaHHble Ha 6opbby C
komopGuaHocTblo.  OCHOBHbIM  BraronpuATHbIM - pe3ynbTaTtoM B 3TOM  paboTe SBRSETCA BbISBMNEHUS NaLMEHTOB
MOBbILIEHHOTO pUcka 1 paboTa ¢ HUMK.

Llenn nccnepoBaHusi: n3yyeHne hakToOpoB pucka, CTPYKTYpbl U CTEMEHN TSHXKECTM KOMOpOWAHOW natonorun u ee
BNMSHME Ha KnnHuYeckoe TeveHne OUM y pa3nunyHbIX reHAepHO-BO3PACTHbIX FPyNn NaLyUeHTOB.

Matepuansl n meTtoabl: B peTpocnekTnBHOe uccrnegoBaHWe Obinu BKMOYEHb! ucTopun GonesHn 634 naumeHToB
BnaronpusaTHeiM ncxogom OWM. Uccnepyemas rpynna npegctasnera: 63,9% myxunH u 36,1% xeHwymH. KomopbugHocTs
BonbHbIX OMIM oueHmBany ¢ nomoLbto MHAekca komopbuaHocTty (MK) YapncoHa. BonbHble 6biny pasaeneHsl Ha 3 rpynnbi;
| rpynna (Huskas komopbugHocTb, MKY<3 6anna); Il rpynna (cpepHsst komopbugHocts, MKY 3-5 6annos); Ill rpynna
(Bblcokas komopbuaHocTb, MKY =5 6anna).

PesynbTatbl: 10 CPaBHEHMIO C KEHLUMHAMM Y MYXYWH vaLle BcTpevanueb Al - 89,7%, runepxonectepuHemus - 75%,
n3bbiTouHas macca Tena - 40%, kypenue - 31,5%, oxuperue - 31%, Cl - 24,4% v HapyLueHWe TONEPaHTHOCTM K IOKO3e Y
20% nauweHToB. CpefHee KonMYeCcTBO HO30MOrUiA coctasuno 3,7+1,04. MHaekc komopbuaHoctn Yapncora 5,5+1,9 6anna.
Otmevanack Bbicokas y 47,3% v cpegHeii CTENeHn TsXecT komopougHocTb Y 48,3%. Bbicokuit MHOEKC komopbuaHocTy
BCTpeyancs y MyxuuH (49,7%), y xeHwuH (50,3%). Y OonbHbIX C BbICOKOA KOMOPOMOHOCTBIO 4acTo BCTpevanuch
nosTopHbin OMM (59,1%, p=0,001). BeisiereHa npsimMas KOpPpensiLMOHHAs CBA3b MeXQY CTEMNEHbI0 TSHKECTU MOpaXeHus
KOPOHapHbIX apTepui, BO3PACTOM W MHAEKCOM TsxecTu komopbuaHocTu (r=0,32, p=0,001). Mo cpaBHEHNIO C XEHLUHAMN
TPEeX COCYAMCTOE MopaxeHne KOPOHapPHOro pycna Bonblue BbiABNANOChL Y MyxunH 64,1%, p=0,001. YuntbiBas cTpykTypy v
CTeneHb TSHKECTU kKOMOpOUAHON naTonorum y naumeHToB ¢ OMM okasanack Huskas 10 — NETHSS BbKMBAEMOCTb MO UHAEKCY
KoMOpBUAHOCTH.

BbiBoabI: Bonbluylo YacTb NALUMEHTOB C hakTopamu pucka 1 KoMOpOUAHON NaToNornei aHaMHe3 COCTaBUIN MyKUMHBI.
Y uccnenoBaHHbIx Hamu naumenToB ¢ OVIM oTmevanach BbICOKas W CpedHel CTeneHn TsHKeCT KoMopBrnaHOCTb, valle
9TUX MAUMEHTOB PErMcTpupoBanucb noBTopHbin OWM, MHOrococyaucTble MOpaXeHUs KOPOHAPHBIX apTEPUn U CHIMKEHWE
4acToTbl NpoBeaeHust KopoHapoaHruorpaduy, aanee YKB. Mpu noacyete mHoekca komopbuaHOCTY BbisiBNeHa Huskast 10
NeTHAA BbhkMBaemocTb. [laHHas paboTa AokasbiBaeT O HEOOXOAMMOCTW CBOEBPEMEHHOW KOPPEKLMM (haKTOPOB pucka,
YNYYLIEHNS TaKTUK BeAEHUSt KOMOPOMAHOCTH, YTO COCOBCTBYET CHUXEHMIO HebnaronpuaTHoro TeveHust OUM.

Knroyeebie cnosa: MWHpapkm muokapla; (bakmopbl pucka; KOMOPOUOHOCMb; UHOEKC KoMopbudOHoCMU;
KOpOHapoaHauoepagusi; 2eHOepHbIe OMUYUSI.

Tyvingeme
nPooUnbll AYPYXAHA HAYKACTAPBIHOA MNOKAPO UHOAPKTI
AAMYbIHbBIH KAYIN KATEP ®AKTOPJIAPbI XKXOHE
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Kipicne: Xorapbl gapexeni komopbuaTTinik, Kayin katep aktopnapsl xegen muokapg uHapkt (XKUM) aFbiMbiHbIH
HallapnaybiHa eHe Konarcbld 6omkamra anbin kenegi. XbiHbIC XaHe Xac epeKLLEeniKTepiH eckepe OTbIpbIN, MaHbI3abI
Kayin kaTtep (hakTopnapblH 3epTTey KenellekTe KOMOpPOMATTINMIKNEH Kypecyre apHanfFaH Lapanapabl KypyFa YIKeH
MyMKiH4iK Oepeqi. Byn XymbicTarbl €H MaHbI3abl HOTWXE XOFapbl KAyinTeri HaykacTapAbl aHbIKTamn, COHbIMEH XYMbIC
xacay 6onbin Tabbinagbl.

3epTTeyaiH MakcaTbl: Kayin katep (aktopnapbl, kOMOPOWATI NaToNorusHbIH KypbibiMbl, aybIpNblK ASPEXECH
3epTTen, onapblH, SpPTYPIi aC-KbIHbICTbIK TOM HAyKacTapAblH MH(APKT MUOKAPAbIHbIH, KMHUKANbIK aFbiMbiHA 9Cep eTyiH
3epTTey.

3epTTey MaTepuanaapbi XaHe agicTepi: PeTpocnekTvBTi 3epTTeyre HOTUXEC Konainbl 6onFaH MHGAPKT MUOKapab
Gap 634 HaykacTbiH, aypy Tapuxbl Tankbinaxabl. 3epttenreH Ton 63,9% ep u 36,1% onengeH Kypbingbl. XXeaen uHdapkt
Muokapabl 6ap Haykac komopbuariniri Yapncon komopbuarTinik uHgekcimer (YKW) baranangbl. Haykactap 3 Tonka 6eningi:
| Ton (TemeH komopbuaTinik, YK <3 6ann); Il Ton (opta komopbuartinik, YK 3-5 6ann); lll Ton (xoFapbl KOMOPOUATINIK,
UKW =5 Bann).
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Hatuxenep meH Tankbinay: Siengepre kaparaHga ep agampapga xvi Al 89,7%, runepxonectepuHemus 75%, oeHe
canmarblHbIH apTblk 6onybl 40%, Temeki wery 31,5%, cemiagik 31%, KO 24,4% xoHe rntoko3ara TONEPAHTTbIBIKTbIH,
Oy3binybl 20 % HaykacTapga kesgecTti. HosonorusnapgbsiH opta caHbl 3,7+1,04 Kypabl. YapncoH komopbuaTinik MHAEKC
5,5+1,9 6ann. Haykactapaa xofapbl gopexeni 47,3% xaHe opta popexeni 48,3% komopbuaTinik 6ankangsl. XofFapbl
komopbuaTinik wHaekc ep agampapga (49,7%), emwenpeppe (50,3%) OGipgen Gonabl. Xofapbl komopbuariniri 6ap
HaykacTapaa WHQapkT muokapgbl xwi kantanaHgbl (59,1%, p=0,001). KopoHapnbl apTepusiHblH, ayblp 3akKbimMgany
LOPEXECI, Kac xaHe KOMOpOMATINIK MHAEKC apacbiHaa Tikeneh koppenaumsanslk 6ainaxbic aHbikTangsl. (r=0,32, p=0,001).
OWengepre kaparaHga ep afampapAa KopoHaprbl YW KaHTaMbIpMbIK 3aKbiMZany Xui aHblkranbin oTbipabl 64,1%,
p=0,001. XXMM Gap HaykacTappa KOMOPOMATI MaTonmorMs KypbinbiMbl MEH ayblpriblK AOPEXKECIH eckepe OTbIpbin
komopOuaTinik nHaekci 6ombiHwa 10 xbinablK 6omkam TemeH 6onabl.

TyxbipbiMaap: Kayin katep daktopnapsl xaHe koMopouaTi natonorus aHamHesi 6ap HaykactapabiH YIkeH ToObIH ep
agampap Kypagbl. 3eptrenreH XXMM Gap Haykactapaa opTa o@He ofapbl aopexeni komopbuaTinik Gaiikangbl, ocbl
HayKacTapga Xwi KaiTanmatbl MH(apKT MuoKapgbl, KOPOHapmbl apTepusinapAblH, KenTambIpiblK 3aKbiMAanybl XoHe
kopoHaporpadwms, keitiHHeH TKO xacany xuiniriHiH TemeHgeyi Tipkenai. Komopbuarinik uHaekciH caHaraHga 10 xbingbik
Bomkam TemeH 6ongbl. bepinreH xyMmbiC Kayin Katep chakTopnapblH yakTbinbl peTTeyiH, KOMOpPOUATINIKTI XKyprisygiH
KaKcapyblHbIH kepek ekeHiH ganenaengi, XKXNM aFbiMbIHbIH, XaFbIMCbI3 ©TYiH TOMEHAETYiHe arnbin kenegi.

TyliHdi ce3dep: Mmuokapd uHapkmi; Kayin Kamep ¢hakmopnapbl; Komopbudminik; komopbudminik uHAeKci;
KOpOHapoaHauo2pagus; XbIHbIC EPEKWIENIKMEPI.
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Introduction

According to the WHO indicators, cardiovascular
diseases (CVD) are the main cause of premature mortality,
high morbidity and disability worldwide, causing negative
economic damage to social development. According to
world statistics, 31% of all deaths in the world are attributed
to cardiovascular diseases. [13]. According to the total
mortality rates from diseases of the circulatory system
against the background of comorbid pathology, ischemic
heart disease (IHD) is in the first place (48.1%), namely its
acute form, myocardial infarction and cerebrovascular
diseases (38.9%) [2,1].

According to the information of the official statistics of
the Republic of Kazakhstan in 2019, mortality rates from
CVD were 163, 14 per 100,000 people, of which 58.25 per
100,000 people were coronary heart disease. Mortality from
acute myocardial infarction (AMI) was 8% of the number of
patients who left the hospital [11].

According to WHO estimates, the aggregate of
predicted mortality from cardiovascular diseases will grow
steadily every year. The reason is the widespread
prevalence of risk factors, comorbid pathologies and an
increase in the elderly. As is known from literature sources,
the prevalence of comorbidity increases with age. At the
age of 50-59, 36% of patients have 2-3 nosologies, by the
age of 60-69, up to 4-5 nosologies are already detected in
40.2% of patients, and at the age of 75 and older, 65.9% of
patients have more than 5 nosologies [7]. Recent research

data show that the most important risk factor for worsening
the course of AMI is considered to be high comorbidity,
which complicates the diagnosis of myocardial infarction,
leads to forced polypharmacy, worsening the course and
affecting the duration and unfavorable outcome of the
disease.

Most studies indicate that, regardless of gender and
nationality, the presence of concomitant diseases adversely
affects the outcome of the disease, reducing life expectancy
by several years, in comparison with persons who do not
have comorbid pathology [17].

In AMI patients with high comorbidity in the clinical
picture, there is often no manifestation of pain syndrome,
the disease can proceed atypically, disguising itself as a
clinic of a concomitant disease, this in turn complicates the
diagnosis, thereby the patient may be admitted to non-core
hospitals, which will lead to a significant delay in reperfusion
therapy [3,9,12].

Currently, there is no sufficient scientific base for the
management of patients with various comorbid conditions,
and therefore, treatment is mostly carried out empirically.
Practitioners desperately need an information base that will
allow them to competently manage patients with multiple
pathologies, relying on scientifically sound data [14].

Assessment of the severity of comorbidity will make it
possible to predict the development of complications and
the risk of death after myocardial infarction and allows
practitioners to identify a high-risk group that requires
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special attention, both in a hospital setting and in an
outpatient clinic.

The aim of the study was to study risk factors,
structure and severity of comorbid pathology and its
influence on the clinical course of AMI.

Material and methods. The study was carried out on
the case histories of patients in the GKP on the REM "City
Cardiology Center" in Aimaty.

The retrospective study included 634 medical records of
an inpatient with a favorable outcome of AMI, who were
inpatient treatment from january to june 2019. The study
group is represented by 405 (63.9%) men and 229 (36.1%)
women, the median age of patients was 65 [59; 73] years,
for men - 62 [56; 69] years, for women - 71 [64 ; 58] years.
Age categories of patients by years were classified by
WHO: of them, young age from 25-44 years - 19 (3.0%),
middle age from 44-60 years - 156 (24.6%) patients, elderly
from 60 -75 years - 324 (51.1%), senile age from 75-90
years -131 (20.7%), centenarians over 90 years old - 4
(0.6%).

The comorbidity of AMI patients was assessed using
the Charlson Comorbidity Index (CI) [28]. The patients were
divided into 3 groups: Group | (low comorbidity, CI<3
points) accounted for 4.4% (28) of the patient; Group II
(average comorbidity, Cl 3-5 points) - 48.3% (306) of the
patient; Group Ill (high comorbidity, Cl =5 points) - 47.3%
(300) patients (puc.1). Also, to assess the severity of
comorbidity, the total number of nosologies per patient was
calculated.

This study included favorable cases of AMI based on a
comprehensive assessment of the clinical manifestations of the
disease: results of electrocardiography, echocardiography,
laboratory data and coronary angiography. The exclusion
criterion was AM| patients with fatal outcome.

Standard laboratory parameters were determined in all
patients. The parameters of lipid metabolism (total
cholesterol, triglycerides, high and low density lipoproteins)
were studied, which were determined on the AU 680
analyzer, the troponin test was performed by enzyme
immunoassay using the Access 2 analyzer. All analyzers of
the Beckman Coulter apparatus, made in the USA.

Al parameters determined by echocardiography
(EchoCG), including Doppler, were performed on a Vivid E
95 (Jeneral Edition) ultrasound machine, made in the USA.
Coronary angiography was performed using a Philips allure
CV 20 angiograph, using a contrast medium Vipromide 370
mg / ml.

Statistical processing was carried out using the SPSS
13 software (IBM, USA). Variables with parametric
distribution are presented as x + SD (mean + standard

deviation), nonparametric distribution as median [Me 25th;
75th percentile] or [Me Q1, Q3]. The Kolmogorov - Smirnov
test with the Lilliefors correction was used to assess the
nature of the distribution in the aggregate based on sample
data. To analyze sample data from populations that differ
from the normal distribution, nonparametric methods were
used. To compare the qualitative variables, the Pearson 2
test was used for paired values, using, if necessary, the
correction for Yates continuity. Differences in the data were
considered statistically significant at p <0.05.

To compare the groups, we used the ANOVA test, the
Kruskal-Wallis method, followed by an assessment of the
differences between the groups. One-way Pearson
correlation analysis was carried out; Spearman's coefficient
was calculated for nonparametric distribution.

Results

Of all examined patients with AMI, 215 (33.9%) were
diagnosed with AMI with ST segment elevation, the
remaining 419 (66.1%) cases - AMI without ST segment
elevation. Every third patient in 32.8% of cases had at least
one Ml in the past.

Among those hospitalized with AMI, 200 (31.5%)
patients were smokers; of them 155 (77.5%) middle-aged
men and 45 (22.5%) women prevailed, p = 0.0001 (Table
1). In our study, the body mass index (BMI) in patients with
AMI was 26.8 [26; 29.4] kg; overweight patients accounted
for 254 (40%), men predominated in comparison with
women (66.5% versus 33.5%, x2 = 28.89; p = 0.0001) and
elderly people 104 (47.3 %). Obesity was detected in 197
(31%), men prevailed 102 (52%), elderly 107 (54.3%) p =
0.0001 (Table 1). Lipid metabolism disorders in the
examined patients are represented mainly by an increase in
the LDL level and were detected in 476 (75%) patients, the
average LDL level was 3.42 + 1.34 mmol / L. Most of the
lipid metabolism disorders were found in men compared
with women (303 (63.7%) versus 173 (36.3%)) and the
overwhelming majority were elderly people 255 (53.6%), p =
0.002. The glucose level in the examined patients with AMI
was 6.75 [5.6; 9.18] mmol / L. At the same time, impaired
carbohydrate tolerance was detected in 127 (20%),
diagnosed among men compared with women (56.8% and
43.2%, X2 =21.1; p = 0.0001), in elderly people 67 (53.6%),
p = 0.029 (Table 1). Type 2 diabetes mellitus was detected
in 155 (24.4%) patients with AMI, 80 (51.6%) in men and 75
(48.4%) among women p = 0.0001, more often among
elderly people 93 (60 %) p = 0.02. Among the examined
patients, AH was detected in 569 (89.7%), among men 345
(60.6%) and 224 (39.4%) women, p = 0.0001 (Table 1), in
most of them AH IIl degree - 461 (81%), AH Il degree was
detected in 80 (14%), AH | degree in 28 (4.9%).

Table 1.

Prevalence of the main risk factors for the development of myocardial infarction among the examined patients.

Risk factors for developing Examined patients Men Women P
myocardial infarction (n=634)

Smoking 200 (31,5%) 155(77,5%) 45(22,5%) 0,0001
Overweight 254 (40%) 169(66,5%) 85(33,5%) 0,0001
Obesity 197 (31%) 102(52%) 95(48%) 0,0001
Impaired glucose tolerance 127 (20%) 73(57,5%) 54(42,5%) 0,0001
Type 2 diabetes mellitus 155 (24,4%) 80(51,6%) 75(48,4%) 0,0001
Arterial hypertension 569 (89,7%) 345(60,6%) 224(39,4%) 0,0001
Dyslipidemia 476 (75%) 303(63,7%) 173(36,3%) 0,8
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Among the examined patients, grade Ill hypertension
was found in the majority of elderly patients in 259 (56.2%),
which indicates an increase in the number of patients with a
high degree of hypertension with age. Consequently,
among the examined AMI patients, patients with lIl degree
of hypertension, elderly men prevailed.

Charlson's comorbidity index was 5.5 + 1.9 points. The
average number of nosologies per patient with AMI is 3.7 £
1.04 (from 1 to 10 nosologies). The characteristics of
concomitant pathology, taken into account when calculating

the IC of Charlson, are presented in table 2.

In the analysis, a high Charlson comorbidity index was
determined in the same way in both men 149 (49.7%) and
women 151 (50.3%) (Fig. 1).

When calculating the Charlson index of the
prognosis of patients taking into account comorbidity, the
10-year survival rate in our studied patients with an
average severity of comorbidity (3-5 points) was 77% -
21%, in patients with a severe degree (more than 5
points) less than 21% [28].

Table 2.
Comorbidity characteristic.
Comorbidity Abce.(%)
Congestive heart failure 316(49,8)
Chronic kidney disease (GFR <60 ml/ min /1.73 m2) 185(29,2)
Type 2 diabetes mellitus, 90(14,2)
incl. with target organ damage 65(10,3)
Peptic ulcer 72(11,4)
History of acute cerebrovascular accident, 26(4,1)
incl. with the development of hemiplegia 33(5,2)
Connective tissue diseases 21(3,3)
Malignant tumors without metastasis 19(3)
COPD 17(2,7)
Moderate liver damage (history of viral hepatitis) 12(1,9)
Obliterating atherosclerosis of the vessels of the lower extremities (performed only in 59 (9.3%) patients) 11(1,6)

I‘" | I
high comorbidity
comorbidity index Charlson

I :

low comorbidity
[ men

medium comorbidity
i women

Fig. 1. Comorbidity in AMI patients and
their gender ratio.

AMI patients with high comorbidity were older in age
than patients with moderate and low comorbidity (72.00
[65.00; 80.00] and 61.00 [55.00; 66.00]; 44.50 [38 , 25;
47.00] years, respectively, p lll-1 <0.0001). The total number
of nosologies in AMI patients also increased with age (r =
0.741, p = 0.001).

Patients with high and medium comorbidity according to
the Charlson index compared with patients with low
comorbidity had mainly AMI without ST-segment elevation
(214 (71.3%) and 191 (62.4%) versus 14 (50%), p Ill- |
<0.013). Patients with high comorbidity often had recurrent
AMI than patients with low comorbidity (123 (59.1%) and 3
(1.4%), respectively, pll - 1 <0.001) (Fig. 2).

patients with low comorbidity (n = 28)

patients with moderate comorbidity (n = 306)

patients with high comorbidity (n = 300)

1,4

Ei—
50

39,4
37,6
62,4
59,1

28,7
71,3

10 20 30 40 50 60 70 80

recurrent AMI = AMI with ST segment elevation = AMI without ST segment elevation

Fig 2. Assessment of AMI by the comorbidity index.

In the study of nosologies that were not taken into
account in the Charlson comorbidity scale, it was revealed
that in patients with AMI with high comorbidity, arterial
hypertension was most common in comparison with
patients with low comorbidity (287 (95.7%) and 17 (60.7%)
cases, 2 = 40.36; plll — 1 = 0.0001), most patients had

grade Ill hypertension - 461 (81%). Also, in the group of
patients with high comorbidity compared with patients with
low comorbidity, atrial fibrillation was more often observed
(54 (18%) and 27 (8.8%) cases, respectively, x2 = 15.7; plll
—1=0.0001) and anemia (85 (28.3%) and 3 (10.7%) cases,
X2 = 4146; pll - | = 0.0001) (Table 3).
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Table 3.
The structure of nosology not accounted for in the Charlson comorbidity scale in patients with AMI.
Nosology Comorbidity group Frequency of occurrence P
of nosologies

Arterial hypertension | Group | (low comorbidity, n = 28) 60,7% x2=40,36;
Group Il (medium comorbidity, n = 306) 86,6% plll -1=0,0001
Group Il (high comorbidity, n = 300) 95,7%

Fibrillation atria Group | (low comorbidity, n = 28) 0% X2=15,7;
Group Il (medium comorbidity, n = 306) 8,8% plli-1=0,0001
Group Il (high comorbidity, n = 300) 18,0%

Anemia Group | (low comorbidity, n = 28) 10,7% X2=41,46;
Group Il (medium comorbidity, n = 306) 8,5% plli-1=0,0001
Group Il (high comorbidity, n = 300) 28,3%

Note: p Ill - I is the difference between the high comorbidity group and the low comorbidity group

Coronary angiography was performed in 540 (85.2%)
patients; 77 (12.4%) voluntarily refused to conduct the
study. The study found that, at their own request, patients of
senile age from 75-90 years old, 48.6%, p = 0.028, the
majority of women 40 (55.6%), p = 0.011, refused to
undergo coronary angiography. According to the severity of
the condition, the study was not carried out in the
overwhelming majority of elderly patients from 60-75 years
old, which amounted to 42.9%, p = 0.028, mainly in 11 men
(78.6%), p = 0.011. The reason for not performing coronary
angiography by the severity of the condition was the
presence of 4-5 or more severe comorbidities in the patient,
which occurred in 7 (50%) cases, p = 0.01 and the
presence of early complications of AMI, p = 0.0001.

Analysis of coronary angiography data revealed that
single-vessel lesions were found in 300 (55.5%), two-vessel
lesions - in 62 (11.5%), three-vessel lesions - in 132
(24.4%), the trunk was affected in 10 (1, nine%). Myocardial
revascularization (balloon angioplasty and coronary artery
stenting) was performed in 340 (62.9%) patients.
Conservative therapy was recommended for 59 (10.9%)
patients, CABG was recommended for 141 (26.1%)
patients.

From the study, it turned out that AMI patients with high
and moderate comorbidity, compared with patients with low
comorbidity, had three vascular lesions of the coronary bed
according to coronary angiography 75 (58.6%), 51 (39.8%)
and 2 (1.6% ), respectively, p Il - 1 <0.0001 (Fig. 3).

high comorbidity (n = 300)
medium comorbidity (n = 306)

- 1,6
low comorbidity (n = 28) 24 .

10

0
three vascular lesion

58,6
33,3
35,3
39.8

64,3

57
20 30 40 50 60 70

two vascular lesions one vascular lesion

Fig. 3. Analysis of the severity of coronary artery disease in patients
with myocardial infarction and comorbid pathology of varying severity.

Correlation analysis revealed a positive relationship
between high comorbidity and multivessel coronary artery
disease in AMI patients (r = 0.32; p <0.001). Compared with
women of the three, coronary vascular lesions were more
detected in men 46 (35.9%) and 82 (64.1%), respectively, p
= 0.001 and mainly 37.5% higher in patients with AMI
without ST segment elevation , p = 0.001. Also, multivessel
coronary angiography was found to increase with age.

Discussion.

In the course of the analysis of the age structure, it was
revealed that in our studied patients with AMI, elderly
people predominated, whose average age was 65 [59; 73]
years, the majority of men - 63.9%, who were 9 years
younger than women.

From our study, it was noted that the average age of
patients with myocardial infarction is consistent with the
European register EUROASPURE V [19] and with the
Russian register PROFIL-IM [8]. Both registers were
dominated by men, elderly people. In the EUROASPURE V
(European Action on Secondary and Primary Prevention by
Intervention to Reduce Events) study, the average age of
participants was 64 (10) years, 74% of men. In the
PROFILE-IM register, the average age of the participants
was 61.9 £ 11.9 (33; 87) years, 66.2% of men. Most of the
patients studied by us had enough risk factors for the
development of AMI and a high comorbid pathology
anamnesis. At least one risk factor was present in all
patients. For the patients examined by us, both non-
modifiable and modifiable risk factors were identified,
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among them AH was common -  89.7%,
hypercholesterolemia 75%, overweight - 40%, smoking -
31.5%, obesity - 31%, diabetes - 24.4% and impaired
glucose tolerance in 20% of patients. Most of the patients
with risk factors and comorbid pathology were elderly men,
which indicates a lesser adherence to this category of
patients. Our results turned out to be lower compared to the
EUROASPURE V register [8]. But the indicator of risk
factors for AMI in our patients prevailed relative to the
clinical characteristics of patients included in the RECORD-
3 register of the Perm Territory [4].

Thus, the study found that patients with AMI were more
likely to have high and moderate comorbidity; on average,
one patient with AMI could have four comorbidities. The
prevalence of comorbid pathology was comparable
between men and women. The average Charlson
comorbidity index was more than 5 points, which indicates a
low 10 - year survival rate in our studied patients.

In our study, it was shown that the spread and severity
of comorbid pathology depends on age. The older the
patient, the more comorbidity, which is more severe.

Similar data were reflected in the Rochester
Epidemiology Project, where multimorbidity increased
sharply with age and the incidence of three or more
diseases was comparable in men and women (25.5 / 1000
and 26.6 / 1000 person-years, respectively) [23]. In the
frequency of detection of concomitant pathology, significant
gender differences were not noted in many other studies
[22,10,21]. However, in the work of Holzer, B.M., et al,
where a meta-analysis was carried out from seven studies,
conflicting data were obtained, where the prevalence of
comorbidity in women was 3% higher than in men [27].

Similar data were presented in the works of M. Fortin et
al., Where the structure and severity of the comorbid
pathology increase with the patient's age [25]. In many
other foreign studies, an increase in comorbid pathology
with increasing age was also noted [5,15].

Individuals with high comorbidity require special
attention, since a relationship has been revealed between a
high degree of comorbidity and the frequency of recurrent
AMI'in them.

In the structure of comorbid nosologies that were not
taken into account in the Charlson comorbidity scale, AH
prevailed, in most AH grade lll. According to this study, the
rate was 18% higher compared to the DYSIS I
multinational observational study of adults with ACS, where
hypertension occurred in 77.7% [18].

From this study, coronary angiography and further PCI
were not performed in patients with high comorbidity and
the presence of early complications of AMI. These
indicators are consistent with the data of many researchers,
where there was a decrease in the frequency of PCl in
comorbid patients [26, 24]. There are, however, other data
on the lack of association of comorbidity with the activity of
doctors in relation to the choice of endovascular
revascularization [20]. The data from the German registry
were comparable to our data, where patients with ACS and
AHF were also less likely to undergo coronary angiography
and PCI [29].

From the literature data, a work was found that was
introduced to patients with ACS with comorbidity, where the
effectiveness of conservative and invasive tactics was

compared. This study enrolled elderly patients with
comorbidity and was compiled from the results of the data
from the SWEDEHEART register. Invasive tactics truly
reduced the likelihood of developing a combined “endpoint”
(hazard ratio 0.67 (0.54-0.83)) and death (hazard ratio 0.51
(0.39-0.65)) throughout the year [16,6].

Analyzing the severity of coronary artery lesions,
according to the results of coronary angiography, it should
be noted that in the group of patients with high comorbid
pathology, multivessel coronary artery lesions were
significantly more frequent.

Conclusions:

For the patients examined by us, risk factors are widely
presented, among which the most common were AH -
89.7%, hypercholesterolemia 75%, overweight - 40%,
smoking - 31.5%, obesity - 31%, diabetes - 24.4% and
impaired glucose tolerance in 20% of patients. The
prevalence of the main risk factors prevailed in older men
compared with women. The analysis revealed that AMI
patients have high (47.3%) and moderate (48.3%)
comorbidity, which worsens the course of the disease and
often leads to repeated AMI. The average number of
nosologies per AMI patient averaged four comorbidities.
Charlson's comorbidity index was 5.5 £ 1.9 points. There
were no significant gender differences in the incidence of
severe comorbidity among patients with MI. With increasing
age of the patient, the severity of the comorbid pathology
increased (r = 0.741, p = 0.001). The revealed high
comorbidity determined a decrease in the frequency of
coronary angiography, then PCI. Patients with high
comorbid pathology had predominantly multivessel
coronary artery disease. Compared with women of the
three, vascular lesions of the coronary bed were more
detected in men 46 (35.9%) and 82 (64.1%), respectively, p
= 0.001. A direct correlation was found between the severity
of coronary artery disease, age, and the index of severity of
comorbidity according to the Charlson scale (r = 0.32, p =
0.001). Considering the structure and severity of comorbid
pathology in patients with AMI, there was a low 10-year
survival rate according to the comorbidity index.

Most of the data found were comparable with many
international materials, which requires an assessment of the
severity of comorbidity in patients with AMI, which will
further predict the development of complications and the
risk of death. This study provided a high-risk group that
requires special attention, both in a hospital setting and in
an outpatient setting.

The data of the analysis of retrospective work prove the
need for timely control and correction of risk factors, as well
as improvement of the tactics of managing comorbid
pathology.

Currently, a definite scientific basis for the diagnosis
and treatment of the severity of comorbid conditions has not
been developed, which creates difficulties in the work of
practical doctors. Further work is needed to create
evidence-based evidence for the correct management of
patients with varying degrees of comorbidity.
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