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Abstract

Aim — to study in-hospital outcomes in patients with ST-segment elevation
myocardial infarction (STEMI) in the age group over 90 years old,
depending on the treatment tactics.

Material and methods. For the period of January, 2017 - December,
2020, in total 72 patients aged > 90 were hospitalized in Samara Regional
Clinical Cardiology Dispensary with STEMI: mean age 91.8 years (90-
96), among them 49 women (68%). Patients were divided into two groups
depending on the chosen treatment strategy. Group 1 included patients
(n=13) who underwent coronary angiography and primary percutaneous
coronary intervention (pPCI), mean age 90.6 (90-91) years, 8 women
(61.5%). Group 2 included patients who received coronary angiography
and conservative treatment (n = 5) and only conservative treatment (n =
54), mean age 91.9 (91-96) years, 41 women (69.5%).

Results. In terms of the incidence of pulmonary edema and cardiogenic
shock, both groups were comparable, no statistically significant differences
were found. In-hospital mortality among STEMI patients aged 90 years
and older was higher in the conservative treatment group than in the
invasive group (45.8% vs. 7.7%) (OR 10.12; 95% CI (1.24-82 .96)).
Conclusion. The results obtained in our study may indicate the advantage
of the invasive strategy in the treatment of patients with STEMI over the
age of 90 years. Further prospective studies based on the principles of
evidence-based medicine are required.
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BbIOOp ONTUManNbHOMN TaKTUKMU BeAEeHUA NaulUeHTOB
c uHcpbapKTOM MUOKapaa ¢ noabLemMom cermeHTa ST
B BoO3pacTHoM rpynne ctapwe 90 net
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AHHOTauusa

Lleab — u3ydeHne rocnuTalbHbIX HCX0/10B y nanueHToB ¢ UMnST crapiue
90 51eT B 3aBUCUMOCTH OT TAKTUKH BEJICHUSI.

Marepuas u Metoasl. 3a ieprox 01.2017-12.2020 rr. 8 Camapckuii 06-
JIACTHOM Kapauonoruyeckuii qucnancep um. B.IT. TlonsikoBa 610 rociu-
TaNIU3UPOBaHO 72 manueHTa ¢ auarno3oM MMnST B Bo3pacTHOIT rpymme
crapme 90 net, cpexuuii Bospact 91,8 romga (90-96), xenmun 49 (68%).
TamueHTs! OBUIH pa3esieHbl Ha ABE TPYIIIBI B 3aBUCUMOCTH OT BEIOPAHHOM
cTpareruu BeneHus. [pynma 1 Bkirouana narueHTos ¢ nposeaeHHbM MTYKB
(n=13), cpexuuii Bo3pact 90,6 (90-91) rona, xenum 8 (61,5%). B rpynmy
2 BOLIUIM NalueHThI ¢ npoeneHHo KI™ (n=5) 1 koHCcepBaTUBHOI TaKTUKOM
BenieHus (n=54), cpenuuii Bozpact 91,9 (91-96) roaa, xeniuus 41 (69,5%).
PesyabTarsl. [1o yactoTe pa3BUTHsI OTEKA JETKUX U KapIHMOTEHHOTO II0Ka
00¢ TpymIisl ObUTH COMIOCTABUMBI, CTATUCTUYECKU 3HAYMMBIX Pa3Inunii
BBISIBJICHO HE ObU10. [OCIHMTaNBHAS JIETATbHOCTh CPEIHU MAI[HEHTOB C
HMnSTs Bo3pacte 90 neT u crapire OblIa BBIIIIE B TPYIIIE KOHCEPBATHB-

HOM CcTpaTeruu 1o CPaBHEHUIO C IPYIION HHBA3UBHON TakTHKU — 45,8%
nporuB 7,7% (OLI 10,12; 95% AU (1,24-82,96)).

BoiBoabI. Pe3ynbrarsl CBUIETEIBCTBYIOT O IIPEMMYIIECTBE HHBA3UBHON
TakTUKU BeaeHus nanuentos ¢ UMnST B Bo3pacre crapue 90 ser. Tpe-
Oyercst nanbHelIIee NPOBEJCHUE MPOCIIEKTUBHBIX UCCIIE0BAHUM, 110-
CTPOEHHBIX Ha NPUHIUIIAX A0KA3aTEIbHON METUIMHBL.

Kurouesble ciioBa: UMnST, penepdy3nonHas tepanusi, Moxuibe, Je-
BSHOCTOJICTHUE.

KoH}auKT HHTEpecoB: He 3asBIICH.

[ns uMTpoBaHuA:

[Oynnsikosa MN.A4., Nasnosa T.B., XoxnyHos C.M., lynnskos [1.B. BbiGop onTumanbHomn
TaKTMKV BeleHUsi NaLMeHTOB C MH(APKTOM M1OKapAa ¢ NogbeMoM cermeHTa ST B
BO3pacTHou rpynne ctapue 90 net. Hayka u uHHosayuu 8 meduyuHe. 2023;8(1): 29-33.
doi: 10.35693/2500-1388-2023-8-1-29-33

CBepeHus 06 aBTopax

Aynnskosa MN.[. — acnupaHT kadeapbl KapANONOrMK U CEPAEYHO-COCYANCTON
xupyprum; Bpay-kapauonor. ORCID: 0000-0003-2773-1682

E-mail: polinaduplyakova@yahoo.com

www.innoscience.ru



https://crossmark.crossref.org/dialog/?doi=10.35693/2500-1388-2023-8-1-29-33&domain=PDF&date_stamp=2023-02-11

3.1.20 Kapagunonorus

Hayka n nHHoBauuu B meguuuHe T.8(1)/2023

MaenoBa T.B. — g-p mMea. Hayk, npodeccop kadeapb! KapanMonornm n cepaevHo-
cocyaucToi xupyprum UMO; 3aBeaytoLas otaeneHmem KIMHUYECKUX NCCrefoBaHNiA.
ORCID: 0000-0003-3301-1577 E-mail: t.v.pavlova@samsmu.ru

XoxnyHoB C.M. — ao-p mea. Hayk, npodheccop, 3aBeaytoLmii kadenpoi kapavuonorm n
ceppaeyHo-cocyaucton xupyprum UMO. ORCID: 0000-0001-6000-620X

E-mail: s.m.khokhlunov@samsmu.ru

Aynnskos [.B. — a-p men. Hayk, npocdeccop, 3aBeayowmii kadpeapon
nponeaeBTUYECKOI Tepanui; 3amMeCTUTENb MaBHOMO Bpaya no MeAWLIMHCKON YacTy.
ORCID: 0000-0002-6453-2976 E-mail: duplyakov@yahoo.com.

ABTOp ANsA nepenunckn

Oy Monuxa OMuTp a

Appec: Camapckuii 06nacTHOW KIMHUYECKUI KapaMOnorMyeckuii Aucnaqcep,
yn. AspogpomHasi, 43, r. Camapa, Poccus, 443070.

E-mail: polina duplyakova@yahoo.com

MBC — nwemnyeckas 6onesHb cepaua, M — uHdapkt muokapaa, UMnST — uHdapkt
Muokapaa ¢ nogbemom cermenta ST, KM — kopoHapHas aHruorpacus, OKC — ocTpeiit
KOpPOHapHbIi cuHapomM, NYKB — nepBryHOE YpeckoXHOe KOpOHapHOe BMeLLaTenbCTBO,
PKU — paHOOMU3NPOBaHHOE KNUHUYEeCKoe uccnenosaxHune,

CC83 — cepaeyHo-cocyaucTble 3abonesanusi, TIT — TpomGonuTMyeckas Tepanusi,

YKB — upeckoxHoe kopoHapHoe BMeluaTensbeTeo, Al — apTepuanbHas runepToHns,
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MKA — npaBas kopoHapHasi aptepusi, [TMXXB — nepeaHsisi Mexokenyao4koBasi BETBb,
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m BACKGROUND
Ischemic heart disease (IHD) is a major cause
of lethal outcomes worldwide. According to
statistical data for 2018, in the Russian Federation,
IHD accounted for more than half (52.6%) of the
mortality from diseases of the circulatory system
[1]. Myocardial infarction (MI) accounts for
approximately 90% of all acute forms of IHD [2].
Currently, reperfusion treatment is recommended
to reduce the risk of death in patients with ST
segment elevation myocardial infarction (STEMI),
which involves the use of two strategies: primary
percutaneous coronary intervention (pPCI) and a
pharmacoinvasive approach including sequential
thrombolytic therapy (TLT) and PCI [3].
Approximately one-third of all patients with acute
coronary syndrome (ACS) are older and senile [4].
According to the age classification adopted by the
World Health Organization, people aged 75-90 years
are classified as old, and those aged >90 years are
classified as long livers. Currently, 6% of the global
population are old, and by 2050, the proportion of
the older population in Western countries is projected
to reach 11.5%, mainly due to the rapid increase in
the proportion of people aged >80 years [5]. Aging
is a natural, progressive process that affects all body
systems, including the cardiovascular system. With
aging, structural, and functional changes occur at the
cellular and subcellular levels, which spread to the
entire cardiovascular system. Endothelial function
is disrupted, atherosclerotic processes progress, the
muscular layer of the arteries becomes atrophied
and inelastic, myocardial sclerosis develops with the
disruption of its systolic and diastolic functions, and
metabolic disorders increase, which creates conditions
for energetic and dynamic failure of the heart under
stress conditions. In old age, conditioned, and
unconditioned reflexes of blood circulation regulation
are weakened, which is accompanied by the inertia
of vascular reactions. All these processes contribute
to the occurrence and progression of cardiovascular
diseases (CVDs).

30

The abovementioned aspects of CVD development
in older age groups can influence not only the
course of various forms of IHD but also the
approaches to their treatment. Thus, older patients
with STEMI receive reperfusion therapy (TLT
and/or PCI) less often [6], and the most common
reasons for refusal include late admission, atypical
symptoms, previously diagnosed multivessel
disease, comorbidity, reduced renal function, and
fragility. In addition, pPCI in these age groups was
associated with an increased risk of complications
during the intervention compared with that in
younger patients. Older patients with STEMI are
also at a higher risk of death from ischemic and
nonischemic events because of the high incidence of
severe comorbidities. The current lack of a special
evidence base for the management of patients aged
>75 years with STEMI is an important factor that
contributes to the decrease in the frequency of
reperfusion treatment among older patients because
of their rare inclusion in large randomized controlled
trials (RCTs). In addition, the pathophysiological
aspects of the development and CVD course in
older age groups do not enable us to interpolate the
results of RCTs obtained in younger patients. From
the viewpoint of the basic principles of evidence-
based medicine, the most reliable and practically
applicable data on optimal treatment approaches and
outcomes in older patients with senility and STEMI
can be obtained through prospective registries.

m AIM

This study examined hospital outcomes in patients
with STEMI aged >90 years depending on the
management approach.

m MATERIAL AND METHODS

From January 2017 to December 2020, 13,272
patients were hospitalized with ACS at the V.P.
Polyakov Samara Regional Clinical Cardiological
Dispensary. Of these, 4086 patients were diagnosed
with STEMI (Fig. 1).

www.innoscience.ru
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STEMI was established based on clinical symptoms
(including persistent anginal pain) suggestive of
myocardial ischemia and changes in the 12-lead
electrocardiogram. Electrocardiographic criteria for
acute coronary artery occlusion included new J-point
ST segment elevations in two contiguous leads of
2.5 mm in men aged 40 years or 1.5 mm in women
in leads V2—V3 and/or 1 mm in other leads (in the
absence of left ventricular hypertrophy or left bundle
branch block), as well as the appearance of a new
left bundle branch block. High-sensitivity troponin I
levels were measured to confirm myocardial necrosis
in STEMI [5].

During the specified period, 72 patients aged >90
years were hospitalized for STEMI. The average
time from the first medical contact to the delivery
to the PCI center was 104 min. All patients were
assessed upon admission from the standpoint of
the possibility of using an invasive management
approach. Consequently, coronary angiography
(CA) was performed in 18 patients, and in 13 cases,
it resulted in pPCI. The remaining patients were not
subjected to the invasive approach (n = 54); three
patients were hospitalized after >24 h from the onset
of pain, three were diagnosed with acute renal failure,
one had gastrointestinal bleeding, one was diagnosed
with thrombocytopenia, six had contraindications to
intervention because of the severity of their general
condition, and another 40 patients signed a refusal
to undergo CA.

Thus, the patients were divided into two groups
depending on their management approach in the
hospital. Group 1 included patients who underwent
pPCI (n=13), with a mean age of 90.6 (90-91) years,
and 8 (61.5%) patients were female. Group 2 included
patients who were treated conservatively, including
those who underwent CG without subsequent PCI (n
=5). Group 2 included 59 patients, with a mean age
0f91.9 (91-96) years, and 41 were women (69.5%).
Outcomes were assessed during hospitalization.

Figure 1. A flow-chart of the
study population.

PucyHok 1. briok-cxema
usyyaemou rnonynsayuu.

Bce nauueHTsl ¢ OKC
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Female, n 8 (61,5%) 41 (69,5%) 0,74
Age, years 90,6 [90-91] 91,9[91-96] 0,003
RMI (recurrent myocardial infarction) 3 (23,1%) 21 (35,6%) 0,52
CHF (chronic heart failure) 4 (30,8%) 23 (38,9%) 0,76
History of stroke 3(23,1%) 8(13,6%) 0,41
PVD (peripheral vascular disease) 1(7,7%) 8(13,6%) 1,00
&'8;325 fg;‘g*’sgﬁsease (CKD) 4(308%) 13(220%) 0,49
Smoking 0 0 -
Diabetes mellitus 2 (15,4%) 8(13,6%) 1,00
AH (arterial hypertension) 13 (100%) 56 (94,9%) 1,00
AF (atrial fibrillation) 4 (30,8%) 15 (25,4%) 0,73

Note: The difference in indicators is statistically significant at p < 0.05.

Table 1. Clinical characteristics of STEMI patients aged 90 years
and older

Tabnuua 1. KnuHudyeckasi xapakmepucmuka nayueHmos ¢ MMnST
90 nem u cmapwe

Statistical analysis was performed using IBM
SPSS Statistics version 26 (IBM Corp., Armonk,
USA). When calculating descriptive statistics,
quantitative variables were assessed for compliance
with a normal distribution using the Shapiro—Wilk
or Kolmogorov—Smirnov test. Continuous variables
with a distribution close to normal were presented
as the mean (M) + standard deviation (o); if the
distribution of the variable differed from the normal
distribution, the median and quartiles (Me [Q1; Q3])
were given. Fisher’s exact test was used to compare
frequencies between the groups. The cutoff threshold
for the level of significance when testing statistical
hypotheses was chosen to be p < 0.05.

m RESULTS

The baseline clinical characteristics of patients
with STEMI are presented in Table 1. The invasive
group was younger than the conservative group (mean
age, 90.6 vs 91.9 years, p = 0.003). No significant
differences were found between the groups in other
parameters.

CG was performed mainly through radial access
(94.4%). The characteristics of the coronary anatomy
are presented in Table 2. Three-vessel coronary
artery lesions were the most common (61%) (Fig. 2).

Optimal drug therapy was prescribed to all patients
included in the study. To reduce the risk of death,
recurrent MI, and ischemic events, in the absence

AIVB (anterior interventricular 12 (66,6%)
branch)

RCA (right coronary artery) 13 (72,2%)
CA (circumflex artery) 6 (33,3%)
LCA trunk (left coronary artery trunk) 1 (5,6%)
IMA (intermediary artery) 1(5,6%)
DA (diagonal artery) 1(5,6%)
OMA (obtuse marginal artery) 1(5,6%)

Table 2. Anatomical lesions of coronary arteries in patients with
STEMI aged 90 years and older

Tabnuya 2. AHamomu4yecKoe ropaxeHue KopoHapHbIX apmepull
y nayueHmos ¢ UMnST e so3pacme 90 nem u cmapwe
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2 (11%)
11 (61%)
2 (11%)
3 (17%)
Tpexcocyaucroe OpHococyauctoe
[Byxcocyauctoe Bes nopaxeHus

Figure 2. The prevalence of coronary lesion in STEMI patients over
90 years of age.

PucyHok 2. PacripocmpaHeHHOCMb 1oPaxeHUs1 KOpoHapHO20 pycra
y nayueHmos ¢ UMnST cmapwe 90 nem.

of contraindications, dual antiplatelet therapy with
acetylsalicylic acid and P2Y 12 receptor blockers was
prescribed. To reduce the risk of MI complications
and improve prognosis, beta blockers were prescribed.
Renin—angiotensin—aldosterone system blockers were
prescribed to prevent left ventricular dysfunction, heart
failure, and death. In the absence of contraindications,
lipid-lowering therapy with a hydroxymethylglutaryl-
coenzyme A reductase inhibitor during hospitalization
was used to reduce the total risk of ischemic events.
The need to take nitrates, diuretics, mineralocorticoid
receptor antagonists, and calcium channel blockers was
based on clinical characteristics (Fig. 3).

Regarding the incidence of pulmonary edema and
cardiogenic shock, both groups were comparable, with
no statistically significant differences detected. In-
hospital mortality among patients with STEMI aged

Hayka n nHHoBauuu B meguuuHe T.8(1)/2023

o | orowz | p | oroswo

Pulmonary edema 2 (15,3%) 9(154%) 1,00 0,99 (0,19-524)
Cardiogenic shock 1 (7,7%) 16 (27,1%) 0,17 4,47 (0,54-31,17)
Hospital mortality 1(7,7%) 27 (45,8%) 0,01 10,12 (1,24-82,96)

Note: The difference in indicators is statistically significant at p < 0.05.
Table 3. In-hospital outcomes among patients with STEMI 290 years
Ta6bnuya 3. Ycxoos! nayueHmos cmapuwe 90 nem ¢ UMnST

90 years was higher in the conservative strategy group
than in the invasive group, namely, 45.8% versus 7.7%
(OR 10.12; 95% CI [1.24-82.96]) (Table 3).

m DISCUSSION

According to the recommendations of the Russian
Society of Cardiology (2020), the treatment for
patients with STEMI is based on the elimination of
acute occlusion and restoration of the patency of
the coronary arteries. All patients, regardless of age,
should be considered candidates for reperfusion therapy
[2]. The European guidelines for the management of
patients with STEMI (2017) indicate the absence of age
restrictions for reperfusion therapy, particularly pPCI
[3]. However, in real clinical practice, the invasive
approach is chosen less frequently in older patients than
in younger ones [7]. As a rule, this occurs because of
the presence of numerous comorbidities and an often
questionable prognosis in patients aged 75 years. In
addition, the lack of RCTs conducted among patients
in this age cohort reduces the commitment of doctors
to the selection of an invasive approach for patient
management.

The choice of the management approach for older
patients with STEMI has long been of interest to
researchers worldwide. One of the first studies (2002),
including 87 patients aged >75 years, diagnosed with
STEMI, showed the benefits of pPCI in reducing
mortality, reinfarctions, and recurrent strokes compared
with streptokinase TLT (OR 4.3; 95% CI 1.2-20.0;

p=0.01)[8].

50
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The TRIANA multicenter,
randomized, open-label study
included 266 patients with
STEMI aged >75 years who
were hospitalized within
6 h of pain onset. Patients
were divided into groups

45 depending on whether they
| received pPCI (n = 132, 74
Oé‘ female patients, mean age
N 81.2 £ 4.6 years) or TLT (n =
134, 76 female patients, mean
age 81 + 4.3 years). The study
did not reveal statistically
significant differences in the
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Figure 3. The drug therapy during hospitalization and at discharge.

PucyHok 3. MedukameHmo3Has meparusi nayueHmos 8 cmayuoHape U npu 8bIrnuckKe.
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occurrence of the combined
primary endpoint (30-day
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death, recurrence of infarction or stroke) in the pPCI
and TLT groups (OR 0.69; 95% CI1 0.38-1.23; p=0.21)
[9]. In contrast, a pooled analysis including the Zwolle
(2002), SENIORPAMI (2010), and TRIANA (2010)
studies showed the benefits of pPCI compared with TLT
in reducing lethal outcomes, recurrent infarction, and
stroke in older patients with STEMI (OR 0.64; 95% CI
0.45-0.91) [9].

The EUROTRANSFER registry included 1650
patients with STEMI and a history of pPCI, who were
divided into four groups according to age (<65, 65—
74, 75-84, and >85 years). This study established the
characteristics of treatment and outcomes in patients
with STEMI with respect to age. In the group aged
>85 years, an increase in the incidence of multivessel
disease and a decrease in the incidence of PCI were
noted. The incidence of death, recurrent infarctions, and
all adverse cardiovascular outcomes increased with age
(3.8% for the population aged <65 years versus 20.4%
for those aged >85 years, p < 0.0001). In addition, age
was an independent predictor of 30-day mortality [10].

The ISACS-TC registry identified factors associated
with lower CG rates in older patients. Based on an
analysis of 1315 patients with STEMI (mean age,
79.6 (76—82) years, 47.9% female patients), PCI
was performed significantly less often in those aged
>75 years compared with younger patients (62.1%
vs 78.9 %, p < 0.001). Refusal of invasive treatment
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in patients aged >75 years was associated with
existing risk factors, severity of symptoms, and late
hospitalization. Predictors of failure to perform CA
were female sex, presence of concomitant diseases,
and late hospitalization [11].

The results of this study indicate the advantage of
the invasive approach in the management of patients
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is considered appropriate.

m CONCLUSIONS

According to the results of this study, PCI should be
considered the main management strategy in patients
with STEMI aged >90 years. Further prospective studies
based on the principles of evidence-based medicine are
required.
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