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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim of study: This review summarizes current evidence on
MACE definitions, the timing and magnitude of post-ACS risk,
its main drivers, and evidence-based risk-reduction strategies,
and identifies key methodological gaps.

Materials and methods: This narrative synthesis includes
randomized controlled trials, meta-analyses, large registries,
and observational studies reporting MACE after ACS, identified
through PubMed and cross-referenced guideline documents.
No systematic search protocol or quantitative synthesis was
performed; priority was given to peer-reviewed publications,
current guidelines, and high-impact meta-analyses, with sources
cited for pooled estimates.

Results: MACE definitions are heterogeneous. The classical
3-point composite (cardiovascular death, nonfatal myocardial
infarction, nonfatal stroke) is the regulatory standard, but 4-
and 5-point versions incorporating revascularization, unstable
angina, or heart-failure hospitalization are common, and
administrative datasets often substitute all-cause mortality.
Broader definitions inflate event rates and can affect interpretation
of treatment effects. Data from one of the largest meta-analyses
indicate that nearly half of the adverse events during the first
year occur within 90 days, with an overall 90-day MACE rate
of 4.1%. However, it should be noted that one-year rates range
from 3.6% in a small cohort of lower-risk patients to 34.4%
in a large national registry, reflecting differences in patient
composition, the completeness of revascularization performed,
and definitions of MACE components. The strongest predictors
of post-ACS MACE were clinical severity (Killip class >II,
cardiogenic shock/arrest, LVEF <40%), comorbidity burden
(chronic kidney disease, diabetes, hypertension, dyslipidemia,
smoking, age/frailty), and anatomical/procedural factors
(multivessel disease, incomplete revascularization, suboptimal
TIMI flow). Complete revascularization, high-intensity statin
therapy, individualized dual antiplatelet duration, and structured
secondary prevention were each associated with reduced
MACE.

Conclusions: Post-ACS MACE clusters within 90 days after
discharge. However, reported incidence varies widely due to
heterogeneous endpoint definitions and population differences.
Standardizing MACE definition and adjudication reporting,
and designing trials powered for early endpoints, would
meaningfully improve evidence synthesis. Clinicians should
prioritize complete revascularization, optimized lipid-lowering,
individualized antithrombotic therapy, and early, intensive
secondary prevention.

Key words. Acute coronary syndrome, major adverse
cardiovascular events (MACE), composite endpoints, timing,
risk factors, secondary prevention, narrative review.
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Introduction.

Patients' prognosis after acute coronary syndrome (ACS) has
improved inrecent decades, largely due to advancements in acute-
phase treatment and effective secondary prevention efforts. The
composite endpoint of MACE (Major Adverse Cardiovascular
Events) is most frequently used in cardiovascular research to
assess subsequent risk after the index ACS event. In 2008, the
United States Food and Drug Administration (FDA), followed
by the European Medicines Agency (EMA) in 2012, guided
the use of a three-point MACE outcome for cardiovascular
safety assessment, helping establish cardiovascular death,
non-fatal myocardial infarction, and non-fatal stroke as a
widely used composite endpoint [1,2]. However, the available
literature shows a lack of a standardized definition of MACE,
with variation in the components included across studies,
complicating direct comparisons of outcomes.

This narrative review summarizes current evidence on MACE
definitions, its occurrence after ACS, associated risk factors, and
identifies the key methodological gaps that limit comparison
across the existing evidence.

Methods.

A narrative literature search was conducted in PubMed,
supplemented by cross-referencing contemporary guideline
documents, using combinations of terms related to acute
coronary syndrome, MACE, cardiovascular risk factors,
revascularization, lipid-lowering therapy, antiplatelet therapy,
SGLT2 inhibitors, GLP-1 receptor agonists, anti-inflammatory
therapy, and secondary prevention. Randomized controlled
trials, meta-analyses, large registries, observational studies, and
current guidelines were considered eligible; priority was given
to peer-reviewed, contemporary evidence, while older landmark
publications were retained when they provided clinically or
methodologically important findings. Publications included
in the final narrative synthesis ranged from 2007 to 2025. No
formal systematic-review protocol or quantitative synthesis was
performed, consistent with the narrative design of this review.

MACE composition:

The most common composition of the MACE endpoint varies
from study to study, but several common formulations exist:

e Classical 3-Point MACE: This is the most traditional and
frequently used definition in major clinical trials, often guided
by regulatory bodies like the U.S. Food and Drug Administration
(FDA) [2]. It comprises a composite of cardiovascular death,
non-fatal myocardial infarction (MI), and non-fatal stroke [2].

e 4-Point MACE: This definition expands upon the 3-point
MACE by adding a component, most commonly hospitalization
for unstable angina or the need for ischemia-driven coronary
revascularization [2].
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e 5-Point MACE: This further broadens the endpoint by
including hospitalization for heart failure (HF) [2]. The
inclusion of HF is significant, as it captures a different dimension
of cardiac morbidity related to ventricular dysfunction and
remodeling post-MI.

Beyond this common MACE structure, several different
MACE definitions are also used. While MACE is now better
defined and a more ubiquitous outcome among Randomized
Clinical Trials (RCTs), its use in observational studies to assess
the safety and real-world effectiveness of therapies remains less
clear. First, in comparison to RCTs, observational studies often
do not report their protocols, including outcome definitions.
Observational studies using administrative databases, where
the specific cause of death may be unavailable, often use all-
cause mortality instead of cardiovascular death [2]. Other
study-specific definitions may include endpoints such as stent
thrombosis, repeat revascularization, pericarditis, or even venous
thromboembolism, depending on the study endpoint [2]. A
systematic review of observational studies using administrative
data found that only a small fraction (8.6%) used the traditional
3-point MACE definition, highlighting the extent of this issue
[2]. Even when MACE components are well defined, such
as Myocardial Infarction (MI) or Stroke, another challenge
encountered in observational studies is how to define outcomes
using diagnostic codes available from administrative databases.
Furthermore, 67% of studies did not validate outcomes or cite
validation studies, while 70.7% did not report the code positions
used to define endpoints [2].

The choice of MACE composition has a direct, quantifiable
impact on study results and their interpretation. In an empirical
analysis of 6,922 patients from the DEScover registry,
broadening the MACE definition from a safety-only composite
(death, myocardial infarction, or stent thrombosis; 362 events,
5.2%) to include target vessel revascularization (674 events,
9.7%) and then any repeat revascularization (868 events, 12.5%)
more than doubled the observed 1-year event rate in the same
patients over the same follow-up period — a 2.4-fold increase
driven entirely by which outcomes were counted, not by any
difference in the underlying population [3-13].

Timing of MACE:

The period following discharge after an acute coronary
syndrome is characterized by a dynamic and significantly
elevated risk of subsequent MACE. Analysis of data from
large-scale meta-analyses, clinical registries, and cohort
studies reveals an exceptionally high concentration of events
occurring in the immediate post-discharge phase, followed by a
persistently lower risk over the first year. The reported incidence
rates vary from study to study, largely due to heterogeneity in
MACE definitions [4].

A large meta-analysis of seven major Phase 3 interventional
trials, with data from 82,727 high-risk ACS patients enrolled,
provides the most compelling evidence for this early hazard.
The analysis found that nearly half—approximately 49%—of
all MACE that occurred within the first year transpired within
the first 90 days post-event. The pooled rate of recurrent
MACE at this 90-day mark was 4.1% (95% Confidence
Interval [CI]: 3.0%-5.7%). The duration of follow-up ranged
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from 12 to 36 months. Various interventions were evaluated,
including P2Y12 inhibitors in three studies (TRITON-TIMI
38, PLATO, and TRILOGY ACS), antidiabetic agents in two
studies (EXAMINE and AleCardio), a factor Xa inhibitor in one
study (ATLAS ACS 2-TIMI 51), and a lipoprotein-associated
phospholipase A2 inhibitor in one study (SOLID-TIMI 52).
Most patients received standard of care secondary prevention
medications, including aspirin (90.6%-99%), P2Y12 inhibitor
(79.8%-93.0%), statin (83.1%-94.9%), BB (65.6%—89.7%),
and ACEI or ARB (38.2%—-88.2%) [4]

Data from smaller cohort studies support the evidence coming
from meta-analysis. A study conducted at Hue Central Hospital
in Vietnam on 337 post-PCI patients observed that nearly
75% of all MACE recorded over a 12-month follow-up period
occurred during the index hospitalization and within the first 30
days after discharge [14,15]

The 12-month MACE rate is a standard endpoint in
cardiovascular research, but the reported rates are highly
variable. This variance reflects methodological differences
between studies, including MACE definition, study design
(observational registry vs. randomized controlled trial), and the
baseline risk profile of the patient population.

The spectrum of reported 1-year MACE rates includes the
lowest rate of just 3.6% for a Vietnamese cohort study in 337
post-PCI patients [15] vs. a large Finnish national registry study
involving over 12,000 ACS survivors, which found a 1-year
MACE rate of 34.4% [16-18].

The low rate may reflect the small single-center design and
selected post-PCI population. In contrast, the high rate reported
in the Finnish registry should be interpreted in the context of
both the earlier study period (1993-2011) and its broad MACE
definition, which included recurrent ACS, heart failure, stroke,
other cardiovascular events, and all-cause death. The same
registry reported a cumulative MACE incidence of 48.4% at
three years, illustrating the persistence of substantial long-term
residual risk [18].

Analyzing already available data, it is clear that the risk of
MACE after ACS is not linear. It follows a specific trajectory
characterized by an early, intense "vulnerable period" followed
by a phase of persistent, chronic risk. The first 90 days are
dominated by the acute pathophysiological sequelae of the index
event—inflammation, thrombosis, and myocardial stunning.
This explains why nearly half of all first-year events are
concentrated in this window. After this period, the risk profile
begins to shift, with events being driven more by the underlying
burden of atherosclerosis, the presence of comorbidities, and
the effectiveness of long-term secondary prevention. The table
below shows the key incidence data from various sources,
comparing the rates of MACE, study type performed, and
MACE composition used.

This wide range underscores that a single "true" I-year
MACE rate does not exist; rather, the expected rate is highly
contingent on the population being studied and the outcomes
being measured.

Factors influencing the risk of MACE:

Understanding the incidence and timing of MACE is not
enough for effective patient management and prevention. A



patient's prognosis after an ACS is determined by a complex
interplay of their baseline clinical characteristics, the severity
of the index event itself, and the effectiveness of the therapeutic
interventions they receive [8,19,20-27]. A patient's pre-existing
health status is very important for future cardiovascular risk.
Large-scale meta-analyses and registry studies have identified
a core set of comorbidities that independently and significantly
increase the likelihood of MACE following an ACS: diabetes
mellitus, arterial hypertension, dyslipidemia, chronic kidney
disease, and history of smoking. Beyond these traditional risk
factors, other patient characteristics are critically important:
heart failure, age, and frailty [8]. Importantly, risk increased
with cumulative comorbidity burden; in a population-based
cohort of 31,056 ACS patients, the presence of three or more
of the examined comorbidities was associated with an almost
threefold higher risk of MACE compared with no comorbidities
(aHR 2.61; 95% CI 2.40-2.85) [7]. The following table
summarizes the quantitative risk associated with these key
independent predictors, based primarily on Zhai et al. [28],
except for primary heart failure, which is derived from Okkonen
et al. [18].

From a clinical point of view, it’s important to underline the
severity of the ACS event itself. Some data suggest that NSTEMI
patients may have higher long-term mortality and MACE,
which is often attributed to their typically older age and greater
burden of comorbidities [7]. Conversely, other large studies
identify STEMI presentation as a major predictor of MACE
[8]. The BleeMACS registry provided a more detailed view:
both STEMI and NSTEMI patients with multivessel disease
had very high MACE rates if incompletely revascularized
(24.6% and 13.9%, respectively), indicating that the extent of
underlying disease and the adequacy of treatment are critical
drivers of risk, regardless of the initial ECG presentation [20].
There are also very important prognostic markers influencing
the rate of MACE after ACS: in a large contemporary post-PCI
cohort, cardiogenic shock and cardiac arrest were among the
strongest predictors of subsequent MACE, with adjusted hazard
ratios of 2.12 (95% CI 2.08-2.16) and 1.67 (95% CI 1.63—1.70),
respectively [8]. In a separate analysis, Killip class greater than
II was associated with an odds ratio of 2.39 for post-PCI MACE
[28]. Left Ventricular Ejection Fraction: LVEF 0f40% or less is a
strong predictor of subsequent MACE, with an OR of 1.86 [28].
Angiographic and procedural findings: multivessel coronary
artery disease is a consistent marker of a high atherosclerotic
burden and is strongly associated with worse outcomes. TIMI
(Thrombolysis in Myocardial Infarction) Flow Grade: A final
TIMI flow grade of II or less indicates suboptimal reperfusion at
the epicardial level and is associated with a higher risk of MACE
(OR 1.41) [28]. Importantly, substantial residual modifiable risk
may persist after ACS; in the Finnish cohort, 23% of survivors
continued smoking, and 24% had cholesterol levels >5 mmol/L,
despite 86% receiving lipid-lowering medication [18].
Adherence to Guideline-directed medical and interventional
therapies is the cornerstone of improving outcomes after
ACS:

1. Revascularization strategy: A growing body of evidence
from randomized trials and meta-analyses shows that a strategy
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of complete revascularization (treating both the culprit lesion
and significant non-culprit lesions) is superior to a "culprit-only"
PCI strategy. This approach is associated with significantly
lower rates of long-term MACE in both STEMI and NSTEMI
patients [14,20]. Furthermore, registry data show that receiving
revascularization within 28 days of the event is a protective
factor, associated with an OR of 0.82 for MACE at 3 years [18].

2. The use of high-intensity statin therapy (e.g., atorvastatin
80 mg, rosuvastatin 20-40 mg) is a Class 1 recommendation in
all major guidelines for ACS patients without contraindications
[6,14]. A comprehensive meta-analysis involving over 26,000
patients demonstrated that high-intensity statin therapy provides
a significant reduction in MACE compared to standard- or
moderate-intensity regimens, with a relative risk (RR) of 0.77
[27]. Another meta-analysis found that intensive statin therapy
reduced MACE (OR 0.84) and also reduced all-cause mortality
in the post-ACS setting.[1] The benefit appears to be time-
dependent, with the most significant risk reduction emerging
after 12 months of continuous treatment [27].

3. Dual Antiplatelet Therapy (DAPT) Duration: The optimal
duration of DAPT (aspirin plus a P2Y12 inhibitor) is one of
the most important topics in post-ACS care, representing a risk/
benefit balance between reducing ischemic risk and increasing
bleeding risk. A meta-analysis of trials examining DAPT beyond
one year found that extended therapy reduced ischemic events,
including cardiovascular death, MI, and stroke, but at the cost
of a significant increase in major bleeding [25]. Meta-analyses
have compared shorter DAPT durations (e.g., 1-3 months or
3-6 months) to the standard 12-month regimen, particularly in
patients treated with newer-generation drug-eluting stents. These
analyses consistently show that shorter DAPT is associated
with a significantly lower risk of major bleeding without a
statistically significant increase in the composite endpoint of
MACE or its individual ischemic components like MI or stent
thrombosis [12]. The optimal duration for an individual patient
should be determined by a careful assessment of their competing
risks for ischemic events (e.g., high-risk features like diabetes,
multivessel disease, prior MI) versus their risk for bleeding
(e.g., advanced age, renal failure, history of bleeding). This
individualized (personalized) approach is the new paradigm for
secondary prevention.

4. SGLT2 inhibitors: Given the prognostic importance of
heart failure after ACS, the role of SGLT2 inhibitors early after
myocardial infarction has been evaluated in the DAPA-MI and
EMPACT-MI trials. DAPA-MI demonstrated improvement
in a hierarchical cardiometabolic outcome with dapagliflozin,
although no clear reduction in cardiovascular death or heart-
failure hospitalization was observed [10]. Similarly, EMPACT-
MI did not significantly reduce the primary composite of heart-
failure hospitalization or all-cause death, although first heart-
failure hospitalizations were reduced with empaglifiozin [3]. A
subsequent meta-analysis of 16 randomized and observational
studies encompassing over 130,000 patients found that
initiation of SGLT2 inhibitors after ACS was associated with
a significant reduction in all-cause mortality (HR 0.77; 95%
CI 0.67-0.89) and cardiovascular mortality (HR 0.83; 95% CI
0.70-0.99); subgroup analysis showed a significant reduction in
all-cause mortality (HR 0.73; 95% CI 0.62—0.86) and recurrent



Table 1. Timing of MACE after ACS.

. Reported MACE  Source
Follow-up Period Rate (%) (95% CI) (Study Name/Type) Study Type Notes
Observational Cohort
MACE composition:
mortality, nonfatal myocardial
30 Days 5.0% - 11.2% (Turkish AMI cohort) [5] 1nfarct19n, nopfatal s.troke., acute Rate Varle(.;l b}{ timing of
heart failure, ischemia-driven revascularization strategy.
revascularization, major bleeding,
and acute renal failure developed
within 30 days.
Pooled rate from high-risk
90 Days 4.1% (3.0-5.7) (Chi et al) [4] Meta-analysis of 7 RCTs clinical trial populations.
Represents ~49% of 1-year events.
I{;/:gg; ggiorgéizteiggr;;l_éi?sl:a) Provides a specific benchmark
6 Months 5.8% - 6.6% (CPACS-3 Trial) [26] . P ) . from a large trial in a
mortality, nonfatal myocardial non-Western bopulation
infarction, and nonfatal stroke. pop )
12 Months 3.6% (Hue Central Hospital) [15] Single-Center Cohort (Vietnam) i(;:lvtéitso(:f;gego?;tsgig’3%ngle
12 Months 8.3% (7.1 - 9.8) (Chi et al.) [4] Meta-analysis of 7 RCTs 5 ﬁﬁll:glrt?fllf;?;u?;ﬁx:k
Broad MACE definition included
12 Months 34.4% (Finnish Registry) [18] ~ National Registry e e‘;;‘iilcosva};zirlzrfae‘i‘;ﬁs
and all-cause death.
Demonstrates the profound impact
12 Months 209%1t053.1% (UK Frailty Study) [21]  National Registry (UK) ‘1{121:?‘1(;3112&1]\;‘?551 v fvh iztes more
high-frailty groups.

Table 2. Main risk factors of MACE.

Risk Factor Associated Risk Metric ~ Value 95% Confidence Interval (CI) Significance / Note
Strongest patient-related predictor in the

Killip Class > I1 Odds Ratio (OR) 2.39 2.17 -2.64 meta-analysis, indicating severe
hemodynamic compromise.

History of Smoking Odds Ratio (OR) 2.08 1.51-2.85 A powerful and modifiable risk factor.

. . Odds Ratio (OR) Indicates significant myocardial damage

Primary Heart Failure for 3-year MACE 1.98 1.67-2.36 from the index event.

LVEF <40% Odds Ratio (OR) 1.86 1.71-2.03 Key indicator of poor left ventricular
function and prognosis.

Renal Insufficiency ~ Odds Ratio (OR) 1.82 137-2.43 Highlights the cardio-renal connection
and systemic nature of risk.

Diabetes Mellitus 0Odds Ratio (OR) 170 143 -2.02 A major metabolic driver of atherosclerosis
and adverse outcomes.

Hypertension 0Odds Ratio (OR) 1.62 135-1.96 A common and significant contributor to
long-term risk.

Dyslipidemia Odds Ratio (OR) 150 1.19-1.89 The fundamental substrate for the
atherosclerotic process.

myocardial infarction (HR 0.83; 95% CI 0.69-0.99) among  diabetes and established atherosclerotic cardiovascular disease,
patients with type 2 diabetes, while no significant effect was  chronic kidney disease, or both (HR 0.86; 95% CI 0.77-0.96)
observed in patients without diabetes [23]. Thus, while SGLT2 [17]. However, direct post-ACS evidence is less convincing: in
inhibitors may provide benefit in selected post-MI patients, = ELIXA, lixisenatide did not significantly reduce cardiovascular
evidence for a specific reduction in post-ACS MACE remains  events in patients with type 2 diabetes and a recent ACS (HR

limited.

1.02; 95% CI 0.89-1.17) [19]. A scoping review of ten studies

5. Given the contribution of diabetes and chronic kidney  evaluating exenatide and liraglutide in adults with STEMI
disease to post-ACS cardiovascular risk, GLP-1 receptor = found GLP-1 receptor agonist use to be safe and well tolerated;
agonists have demonstrated cardiovascular benefit in high-risk ~ exenatide was associated with improvements in infarct size,
metabolic populations. In the SOUL trial, oral semaglutide = myocardial salvage, and cardiac function (though two trials
significantly reduced 3-point MACE in patients with type 2  in broader STEMI populations reported no post-infarction
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improvement), and liraglutide was associated with improved
myocardial salvage, infarct size, left ventricular ejection
fraction, stroke volume, and no-reflow across three trials,
supported by favorable biomarker changes, though without
significant reductions in major cardiovascular events [22]. These
findings support GLP-1 receptor agonists primarily as part of
long-term secondary prevention in appropriately selected high-
risk patients.

6. Colchicine: The early inflammatory response described
above as a driver of the 90-day vulnerable period has itself
become a treatment target: low-dose colchicine has been
investigated as a strategy to reduce recurrent cardiovascular
events after myocardial infarction by targeting this residual
inflammation. In COLCOT, low-dose colchicine significantly
reduced the composite cardiovascular endpoint compared
with placebo (HR 0.77; 95% CI 0.61-0.96) [24]. However, the
more recent CLEAR SYNERGY trial found no reduction in
cardiovascular death, recurrent MI, stroke, or ischemia-driven
revascularization (HR 0.99; 95% CI 0.85-1.16) [11]. These
contrasting findings indicate that the role of colchicine in routine
post-ACS secondary prevention remains uncertain.

The comprehensive analysis of MACE incidence, timing, and
predictors following an acute coronary syndrome provides a
clear mandate for refining clinical practice and focusing future
research efforts. The evidence points toward the need for more
intensive, personalized, and front-loaded secondary prevention
strategies to mitigate the substantial residual risk that persists
despite modern therapies.

Discussion.

Despite significant advances, critical evidence gaps remain.
Addressing these gaps is essential for further improving patient
outcomes:

1. The single greatest issue in synthesizing evidence in this
field is the lack of a standardized, universally accepted definition
for MACE [2]. International cardiovascular societies, such as
the ESC and AHA/ACC, should lead a consensus initiative
to develop and promote standardized composite endpoint
definitions for use in both clinical trials and observational
research. This would substantially improve the comparability,
transparency, and clinical utility of future studies.

2. Future research should include trials specifically designed
to test novel interventions targeting the unique pathophysiology
of the first 90 days post-ACS. Therapies targeting acute
inflammation, residual thrombotic risk, or early adverse
ventricular remodeling should be evaluated using a primary
endpoint of 90-day MACE, as exemplified by the design of the
AEGIS-II trial [4].

3. While current risk scores are valuable, there is a clear need
for more sophisticated and dynamic prediction models. In one
single-center comparison, RISK-PCI demonstrated notably
stronger discrimination for 30-day MACE (AUC 0.94) than
admission or discharge GRACE scores (AUC 0.73 and 0.65,
respectively) [9]. However, given the retrospective single-center
design and relatively small sample size, these findings require
confirmation in larger external cohorts before broader clinical
application. Future models should leverage large, diverse, real-
world datasets to provide more accurate and personalized risk
stratification [16]. These models should be dynamic, allowing

41

for the integration of new data points (e.g., biomarker results,
medication adherence) over time to update a patient's risk
profile continuously.

Limitations.

As a narrative synthesis, this review integrates evidence from
studies with diverse designs, populations, follow-up periods, and
MACE definitions. This heterogeneity limits direct comparison
of event rates and treatment effects across studies and should be
considered when interpreting the available evidence. Although
priority was given to contemporary, high-quality publications
and major guidelines, the narrative approach does not provide
the exhaustive study identification characteristic of a systematic
review.

Conclusion.

While the management of ACS has improved dramatically, the
post-discharge period remains a time of significant hazard. By
recognizing the temporal pattern of risk, personalizing therapy
based on a comprehensive assessment of individual patient
characteristics, and focusing research on the most pressing
evidence gaps, the clinical and scientific communities can
continue to improve the long-term prognosis for survivors of
acute coronary syndromes.
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GEORGIAN.

kvlevis mizani: winamdebare mimoxilva ajamebs MACE-
is ganmartebebis, maTi ACS-is Semdgomi ganviTarebis
ZiriTadi ganmapirobebeli risk-fagtorebis da mtkicebulebebze
dafuZnebuli riskis Semcirebis strategiebis Sesaxeb arsebul
mtkicebulebebs, aseve gamoavlens ZiriTad meTodologiur
xarvezebs.

masala da meTodebi: PubMed-isa da jvaredini wyaroebis
mqone saxelmZRvanelo dokumentebis meSveobiT
identificirebuli  randomizebuli  kontrolirebadi  kvlevebis,
metaanalizebis, didi reestrebisa da dakvirvebiTi kvlevebis
narativiuli mimoxilva, romlebSic Seswavlilia mwvave
koronaruli sindromis Semdgomi MACE-i. Ziebis sistemuri
protokoli an raodenobrivi analizi ar ganxorcielebula;
upiratesoba mieniWa recenzirebul publikaciebs, moqmed
gaidlainebsa da maRali impaqt-faqtoris mqone meta-analizebs,
xolo Semajamebeli SefasebebisTvis ki ganxilulia originaluri
wyaroebi.

Sedegebi: MACE-is ganmartebebi heterogenulia.
klasikuri  3-komponentiani kombinacia  (kardiovaskuluri
sikvdili, arafataluri miokardiumis infarqti, arafataluri

insulti) warmoadgens miRebul standarts, Tumca xSirad
gvxvdeba 4- da 5-komponentiani versiebi, romlebic moicavs
revaskularizacias, arastabilur stenokardias an gulis ukmarisobis
gamo hospitalizacias, xolo administraciuli monacemTa bazebSi
kardiovaskulur sikvdilianobas xSirad anacvleben yvela mizeziT
gamowveuli sikvdilianobiT. ufro farTo ganmartebebi zrdis
arasasurvel movlenaTa maCveneblebs da SeiZleba gavlena
moaxdinos mkurnalobis Sedegebis interpretaciazec. erT-erTi
didi metaanalizis monacemebi miuTiTebs, rom pirveli wlis
ganmavlobaSi arasasurveli movlenebis TiTqmis naxevari
90 dRis ganmavlobaSi viTardeba, 90-dRiani M MACE
maCvenebeli ki saerTo jamSi 4.1% Seadgens. Tumca, unda
aRiniSnos, rom erTwliani garTulebebis sixSire meryeobs
3.6%-dan dabali riskis mqone pacientebis jgufSi 34.4%-de
did erovnul reestrSi, rac asaxavs Seswavlil pacientTa klinikuri
maxasiaTeblebis, Catarebuli revaskularizaciis sisrulisa da
MACE Semadgeneli komponentebis gansxvavebebs. ACS-is
Semdgomi MACE-is ganviTarebis yvelaze Zlieri prediqtorebi
aRmoCnda daavadebis klinikuri gamovlinebis simZime
(Killip-is klasi >II, kardiogenuli Soki/gulis gaCereba, marcxena
parkuWis gandevnis fraqcia (LVEF) <40%), Tanmxlebi
daavadebebis arseboba (Tirkmlis qronikuli daavadeba,



Saqriani diabeti, hipertenzia, dislipidemia, Tambaqos moweva,
asaki/mowyvladoba) da anatomiuri/proceduruli faqtorebi
(mravalsisxlZarRvovani dazianeba, arasruli revaskularizacia,
intervenciis Semdgomi suboptimaluri TIMI nakadi). sruli
revaskularizacia, maRali intensivobis statinebiT Terapia,
ormagi antiagregantuli Terapiis individualizebuli xangrZlivoba
da adreuli intensiuri meoradi prevencia TiToeul SemTxvevaSi
dakavSirebuli iyo MACE-is SemcirebasTan.

daskvna: mwvave koronaruli sindromis (ACS) Semdgomi
arasasurveli gul-sisx]ZarRvTa movlenebis (MACE) umetesoba
gaweridan 90 dRis ganmavlobaSi vlindeba. Tumca, maTi
sixSire  mniSvnelovnad gansxvavdeba saboloo wertilebis
ganmartebebis heterogenulobisa da Seswavlil populaciebSi
arsebuli gansxvavebebis gamo. MACE ganmartebebisa da
Sefasebis kriteriumebis standartizacia da adreul saboloo
wertilebze orientirebuli kvlevebis Catareba, mniSvnelovnad
gaaumjobesebs axali mtkicebulebebis sinTezs. klinicistebma
prioriteti unda mianiWon srul revaskularizacias, optimizebul
lipidebis damwev Terapias, individualur antiTrombozul
Terapias da adreul, intensiur meorad prevencias.

sakvanZo sityvebi: mwvave koronaruli sindromi, arasasurveli
kardiovaskuluri movlenebi, MACE, kombinirebuli saboloo
wertilebi, vadebi, risk-faqtorebi, meoradi prevencia, naratiuli
mimoxilva.

PYCCKHUIL.

Hens wuccuemoBanmsi: B mpencraBieHHOM — 0030pe
o0obmrarorcst uMeronecs: aanHele 00 onpeneneHusx MACE,
CpPOKaX WHX BO3HHKHOBEHHS M BEJIWYHMHE pPHCKA pa3BUTHUS
nocie ACS , OCHOBHBIX NPOBOLMPYIONIHUX (aKTOpPax M HAYYIHO
00OCHOBaHHBIX CTpaTerusiX CHIDKCHMS pHCKa pa3BUTHS, a
TaK)Ke BBISIBIISIIOTCS KJIIOUEBBIE METOJ0JIOTHYECKHE TIPOOEITHI.

MatepnaJsl " METOAbI: HapparusHsrit 0030p
PaHIOMM3HMPOBAHHBIX  KOHTPOJMPYEMBIX  HCCIIEJOBaHUM,
METaaHaJM30B, KPYMHBIX PEruCTPOB ¥  HAONIONATENBHBIX
WCCIIEJOBaHNH, COOOIIAIOIMX O CEpPhEe3HBIX CEpIeYHO-
COCYIUCTBIX COOBITUSIX Tociie ACS, BBISIBICHHBIX C TIOMOIIBIO
PubMed wu mepekpecTHBIX CCBHUIOK Ha COBPEMEHHBIN
raiinaiiael.  CucTeMaTud4eckuid MPOTOKON  TMOMCKA — WIH
KOJIMYECTBEHHBIN aHalu3 HE MPOM3BOJMINCH; HPUOPHUTET
OT/ABAJICS PEIEH3UPYEMbIM IyONHKALMsIM, JEeHCTBYIOIINM
PYKOBOZACTBaM M BBICOKOI()(EKTUBHBIM MeETaaHalIn3aM, IMpH
9TOM /ISl OOOIIAIOIIMX OIEHOK LUTHPOBAIHNCH OpPUTHHAJIBHEIE
WCTOYHUKH.

Pesyabrarpl:  OmpeneneHusi  CEPbE3HBIX  CEpIEYHO-
cocymucteix coobiTiii (MACE) HeonHopoansl. Kitaccnueckas
TPEXKOMIIOHEHTHasi ~ KOMOMHaus  (CepledyHO-COCyAncTas
cMepTh, HedaranbHeli WH(APKT MHOKapna, HedaraibHBINH
WHCYJBT) SIBISIETCSI OCHOBHBIM CTaHIApTOM, HO TakKxke
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pacnpocTpaHeHbl 4- 1 5-KOMIOHEHTHBIE BEPCUH, BKJIIOYAIOIIHE
pEeBacKyNIsIpU3alMIo, HECTaOWIBHYIO  CTEHOKAPIUIO WM
TOCHUTAIU3AIMIO M0 TOBOJY CEPAECYHOM HEeIO0CTaTOYHOCTH, a
B aJJMMHHCTPaTHBHBIX 0a3ax JaHHBIX YaCTO BMECTO CEPIEUHO-
COCYTUCTOH CMEPTHOCTH HCIOJNIB3yeTcss 00Inas CMEpTHOCTb.
Bornee mmpokue onpeeneHus 3aBhIIIAIOT YacTOTy COOBITHH 1
MOTYT BJIMSITh Ha HHTepHpeTanuio 3QdekToB nedenus. JlaHHbe
OJTHOTO U3 KPYHMHEHWIINX MEeTaaHAJIN30B yKa3bIBAIOT , UTO MOUTHU
TIOJIOBMHA HEXeJaTeIbHBIX COOBITHI B TEYEHHE MEPBOTO T0Aa
nipoucxoauT B Tedenue 90 nHei, mpy aTom obmmas yactrora MACE
3a 90 aHeit cocraBmia 4,1%. XoTs HEOOXOAUMO OTMETHTD, YTO
TOKazaTeNy 3a OMH TOJl BapbHpYyIOT oT 3,6% B HeOONbIION
KOTOpTE NaIMeHTOB C 00JIee HU3KUM PUCKOM 10 34,4% B KpyITHOM
HAI[MOHAJIEHOM PETUCTPE, YTO OTpa)kaeT pa3iidvs B COCTaBe
MAIIEHTOB, MOJHOLEHHOCTU NMPOBEACHHON PEeBaCKy/IApU3aluu
u onpenencuusix komnoHeHToB MACE . HaubGonee cunbHbIMU
MIPEANKTOPAMH  CEPhE3HBIX CEPIEYHO-COCYINUCTHIX COOBITHI
Iocje OCTPOro KOPOHApHOTO CHHAPOMA OBLIM KIMHHYECKas
TsoxkecTh HHIEKC ACS (xmacc Kummuma >II, kapauoreHHsIi
IIIOK/OCTaHOBKA cep/la, (Gpakiysi BEIOpOCa JIEBOTO JKEITyT0UKa
<40%), comyTcTByOIIUE 3a00JcBaHUs (XpOHHUECKash OOJIC3Hb
MoveK, JuabeT, TUIEePTOHMs, JAWUCIUIHAEMUs, KypeHHe,
BO3pacT/ciabocTh) U aHATOMUYECKHE/TIPOLeaypHBIe (haKTOPHI
(MHOTOCOCYMICTOE TIOpaXKEHHE, HETIONHAs PEeBACKYISIPH3aIIHS,
JOCTHTHYTBIH TIPU  PEBacKyJISIpH3alUM  CyOONTHMAaJIbHBIN
kpoBotok TIMI). TIlonmas peBackynspu3anusi, Tepanus
CTaTMHaMH BEICOKOW MHTEHCHBHOCTH, MHIMBHyJTU3MPOBAHHAS
MIPOJOJDKUTENILHOCTD  IBOMHOW aHTHAarperaHTHOW —Tepamuu
U CTPYKTYpHUpPOBaHHAasi paHHSsS BTOpHYHAs NpPOQUIaKTHKA
OBUTH CBSI3aHBI CO CHIDKEHHEM YacTOTBI CEPhE3HBIX CEpAEYHO-
COCYIMCTBIX COOBITHI.

BoiBoabl: BONBIIMHCTBO CEPBE3HBIX CEPAECUHO-COCYAHCTHIX
coobrtnit (MACE) mocne ocTporo KOpOHapHOTO CHHIpOMA
(ACS ) nabmomaetrcst B Teuenne 90 THEH TOCTE BBHIMHCKH.
OpmHako WX 4YacToTa 3HAUUTEIbHO  BapbUpyeT  U3-3a
HEOJHOPOJHOCTU ONpPENENEeHUIN KOHEUHBIX TOYEK U PasInduid
B U3y4YeHHBIX mnomymsanusax. CraHmapTu3anus ONpeAereHus
MACE wu KkpuTepueB HUX OLEHKH, a Takxke IpPOBEJCHUE
HCCIIEJIOBaHNH, PAaCCUMTAaHHBIX Ha PaHHHE KOHEYHBIE TOYKH,
CYIIECTBEHHO yIy4lllaT CHHTE3 Jl0Ka3aTeabcTB. KimHumucram
ClleAyeT OTHaBaTh MPHOPUTET IONHOM peBacKyJIspHU3alluy,
ONTUMU3UPOBAHHON JIUNHAJOCHUKAOLIEH Teparnu,
WHIMBHUYaIN3UPOBAaHHON aHTHTPOMOOTHYECKOH Tepanuu W
paHHEH UHTEHCUBHOM BTOPUYHON NMPOQHIAKTHKE.

KiaroueBbie ciaoBa:  OCTpblii  KOpOHapHBIM  CHHAPOM,
Cepbe3HbIe HEXENIaTebHbIE CEepPACYHO-COCYAUCTHIE COOBITUS
(MACE), xoMOMHMpPOBaHHbIE KOHEUYHBIE TOYKH, CPOKH, PHCK-
(axTopsl, BTOpUYHAasH IPEBEHIUS, HAPPATUBHBIA 0030D.
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