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Uvod Preamble
U proteklih pet desetlje¢a dogodili su se veliki na- The management of acute coronary syndromes
predci u lijecenju akutnoga koronarnog sindro- (ACS) has made enormous progress over the last
ma (AKS), osobito uvodenjem defibrilacije, beta- five decades due to the introduction of defibril-
blokatora, tromboliticke terapije, acetilsalicilatne lation, beta blockers, thrombolytics, aspirin, pri-
kiseline, primarne perkutane intervencije (PCI, mary percutaneous transluminal intervention
engl. percutaneous coronary intervention), P,Y , (PCI), P,Y , inhibitors, statins, radial access, and
inhibitora, statina, radijalnog pristupa te PCSK9 eventually PCSK9 inhibitors, among others.
inhibitora.! Medutim, unato¢ svekolikom napret- However, in spite of all these remedies, there is
ku u lije¢enju, postoji akutni rizik od smrtnosti, a remaining acute mortality risk, in particular,
RECEIVED: osobito u bolesnika u klinickoj slici kardiogenog in those presenting in cardiogenic shock or
January 9, 2020 Soka ili nakon reanimacije, s rastu¢om ucestalo- after resuscitation and an accruing number of
ACCEPTED: S¢u velikih kardiovaskularnih dogadaja (MACE, major cardiovascular events (MACE) over the

January 21, 2020

engl. major adverse cardiovascular event).? Stoga
postoji potreba za daljnjim poboljSanjem lijecenja
AKS-a. Tijekom 2019. godine nekoliko je vaznih
¢lanaka objavljeno u European Heart Journalu i
ostalim ¢asopisima koji su produbili nase znanje
o spektru AKS-a i njihovu lije¢enju. U danasnje
vrijeme bolesnici koji se prezentiraju akutno na-
stalim bolovima u prsima i promjenama EKG-a
ili povisenim vrijednostima biomarkera, mogu
imati infarkt miokarda s elevacijom ST-segmen-
ta (STEMI) ili bez elevacije ST-segmenta (NSTE-

following years.? Thus, there is an unmet need
in the management of ACS. In 2019, there were a
number of important papers published in the Eu-
ropean Heart Journal and other journals that
deepened our knowledge about the spectrum
of ACS and their management. Today patients
presenting with acute chest pain and changes in
the electrocardiogram (ECG) or biomarkers may
have ST-segment elevation myocardial infarction
(STEMI) or non-STEMI (NSTEMI) caused by
atheroma, coronary dissection,® takotsubo
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MI) ¢iji uzroci mogu biti aterom, koronarna disekcija?, Takot-
subo sindrom*®, MINOCA (engl. Myocardial infarction with
Non-Obstructed Coronary Arteries)® ili miokarditis.”

Genetika

Sekvenciranje Citavog genoma i rani akutni infarkt
miokarda

Relativna prevalencija i vaznost monogenskih mutacija veza-
nih za porodi¢nu hiperkolesterolemiju (PH) i puteva visoko-
ga poligenskog zbroja (kumulativni uéinak vise zajednickih
varijanti) na ranu pojavu infarkta miokarda (IM) nisu razjas-
njeni. Sekvenciranje ¢itavog genoma omogucuje istodobno
odredivanje monogenskih mutacija i poligenskoga zbroja
svakog pojedinca. Khera 1 sur.® sekvencirali su ¢itavi genom
u 2081 bolesnika hospitaliziranih zbog preuranjenog akutnog
infarkta miokarda (AIM) kako bi odredili prevalenciju i klini¢-
ku vaznost mutacija vezanih uz PH i visokoga poligenskog
zbroja. Primijetili su PH mutaciju u 1,7 % bolesnika 1 visoki po-
ligenski zbroj u 17 % bolesnika, pri ¢emu su obje opservacije
bile povezane s trostruko ve¢om vjerojatnosc¢u preuranjenog
AIM-a. Uz klini¢ku stratifikaciju rizika, poligenski zbroj moze
pridonijeti boljem razumijevanju mehanicisti¢kih temelja
AIM-a. Naime, rizik povezan s visokim poligenskim zbrojem
nije rezultat diskretnih podleze¢ih mehanizama, nego kvan-
titativna mjesavina brojnih rizi¢nih ¢imbenika.

Patofiziologija

Ruptura plaka i procjena cijeljenja prikazani optickom
koherentnom tomografijom

Razli¢iti su mehanizmi i patoloski supstrati erozije i fisure
plaka. Naime, plakovi komplicirani erozijom uglavnom su
bogati matriksom, siromasni lipidima 1 bez znacajnih ko-
lekcija makrofaga, za razliku od plakova koji rupturiraju, koji
karakteristicno imaju tanku fibroznu kapu, velike lipidne
kolekcije te mnostvo pjenusavih stanica.® U prospektivnom
istrazivanju u 211 bolesnika sa STEMI-ijem, podvrgnutih op-
tickoj koherentnoj tomografiji (OCT) vodede lezije prije same
intervencije, Tan i sur.® nasli su kako su razine trimetilamin
N-oksida (TMAO), metabolita vezanog za crijevnu mikrobiotu,
koji nastaje iz fosfadilkolinaikolina iz hrane, bile znatno i ne-
ovisno povisene u bolesnika s fisurom u odnosu prema onima
s erozijom plaka. Podrucje ispod ROC krivulje za razlikova-
nje rupture i erozije plaka iznosilo je 0,89. Stoga plazmatska
razina TMAO moZe potencijalno sluziti kao novi biomarker
rupture plaka u bolesnika sa STEMI-ijem te ¢ini prognosticki
marker kod ovakvih bolesnika. Ovo moZe biti vazno zbog ra-
zlike u stratifikaciji rizika i pristupa lije¢enju izmedu fisure i
erozije plaka.

Zacijeljena ruptura plaka ili erozija moze se smatrati zna-
kom prekinutog AKS-a. Medutim, uloga cijeljenja plaka u
prirodnom tijeku ishemijske bolesti srca (IBS) uglavnom nije
poznata. OCT je validirana u detekciji zacijeljenih koronarnih
plakova s obzirom na histologiju pa stoga nudi moguénost
procjene njihova klinickog znac¢enja. Vergallo 1 sur* procje-
njivali su cijeljenje plakova u dvjema skupinama bolesnika
s potpuno opre¢nim klini¢kim slikama IBS-a: (a) bolesnici s
ponavljanim AKS-om, sto je definirano kao anamnesticki po-
datak o barem trima AIM-ovima ili najmanje Getirima AKS-
ovima s barem jednim AIM-om; (b) bolesnici s dugotrajnim
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syndrome,** MINOCA (Myocardial infarction with Non-
Obstructed Coronary Arteries®), or myocarditis.”

Genetics

Whole-genome sequencing and early acute
myocardial infarction

The relative prevalence and importance of monogenic muta-
tions related to familial hyper-cholesterolaemia (FH) and of
high polygenic score (cumulative impact of many common
variants) pathways for early-onset myocardial infarction (MI)
remain uncertain. Whole-genome sequencing enables simul-
taneous ascertainment of both monogenic mutations and
polygenic score for each individual. Khera et al® performed
whole-genome sequencing in 2081 patients hospitalized
for early-onset AMI to assess the prevalence and clinical
importance of FH mutations and a high polygenic score. They
observed an FHmutation in 1.7% of patients and a high polygen-
ic score in 17% of patients, each of which was associated with
a greater than three-fold increased odds of early-onset AML
Beyond clinical risk stratification, the polygenic score may ad-
ditionally foster insights into the mechanistic underpinnings
of AMI. Indeed, this risk associated with a high polygenic score
is not the result of a discrete underlying mechanism but rather
a quantitative blend of numerous risk pathways.

Pathophysiology

Plaque rupture and healing assessed by optical
coherence tomography

The mechanisms and the pathologic substrate of plaque ero-
sion and plaque fissure are different. Indeed, plaques compli-
cated by erosion tend to be matrix-rich, lipid-poor, and usually
lack prominent macrophage collections, unlike plaques that
rupture, which characteristically have thin fibrous caps, large
lipid pools, and abundant foam cells.® In a prospective study
in 211 patients with STEMI who underwent pre-intervention
optical coherence tomography (OCT) examination for the
culprit lesion, Tan et al*® found that trimethylamine N-oxide
(TMAO) levels, a gut microbiota-dependent metabolite
derived from dietary phosphatidylcholine and choline, were
significantly and independently higher in patients with plaque
fissure than in those with plaque erosion. The area under the
receiver operating characteristic curve for distinguishing
plaque rupture from plaque erosion was 0.89. Thus, plasma
TMAO has the potential to serve as a novel biomarker for
plaque rupture in patients with STEMI and indeed is a
prognostic marker in these patients (see below). This might
be relevant because risk stratification and management are
probably different for plaque fissure and erosion.

Healed plaque ruptures or erosions may be considered as a
signature of an aborted ACS. However, the role of plaque heal-
ing in the natural history of ischaemic heart disease (IHD) is
largely unknown. OCT has been validated for the detection of
healed coronary plaques against histology and therefore, of-
fers the opportunity of assessing their clinical relevance. Ver-
gallo et al** assessed plaque healing in two groups of patients
atthe extremes of the clinical presentations of IHD: (a) patients
with recurring ACS, defined as history of at least three AMIs
or at least four ACS with at least one AMI; (b) patients with
long-standing chronic coronary syndromes, defined as a



kroniénim koronarnim sindromima, definiranima kao mi-
nimalno 3 godine stabilne angine, bez ranijih AKS-a. U prvoj
grupi evaluirane su lezije nevezane za AKS. Nadeno je kako
su bolesnici s opetovanim AKS-om imali izrazit aterosklerot-
ski fenotip u usporedbi s bolesnicima s kroniénim koronar-
nim sindromom i dugotrajnom anginom, uklju¢uju¢i i mnogo
nizu prevalenciju zacijeljenih koronarnih plakova, Sto upucu-
je na to kako cijeljenje plaka mozda ima ulogu u prirodnom
tijeku bolesti u bolesnika s IBS-om.

Udrugom istrazivanjuuvezis OCT-om, Fracassi 1 sur.*? pro-
cjenjivali su cijeljenje plaka u stenozama povezanima s AKS-
om i medu 376 bolesnika s AKS-om nasli su cijeljenje plaka u
viSe od cetvrtine. Ti su bolesnici ¢esc¢e imali Se¢ernu bolest
ili hiperlipidemiju; nadalje, zacijeljeni plakovi ¢esto su imali
OCT obiljeZja lokalne ili sistemske upale. Ovo upucuje na to
da kombinacija rizi¢nih ¢imbenika i lokalne, uz sistemsku
upalu, moZe nadjacati zastitne mehanizme cijeljenja plaka
1 predisponirati te plakove da razviju okluzivne trombe. Sto-
ga bolje poznavanje mehanizama koji poticu cijeljenje plaka
moze pruziti nove terapijske ciljeve za smanjenje optere¢enja
AKS-om, uz optimalnu kontrolu riziénih ¢imbenika.

Mehanizmi koronarne mikrovaskularne opstrukcije

Brzo otvaranje i postavljanje stenta u okludirane epikardi-
jalne koronarne arterije hitnom PCI donijelo je revoluciju u
lijeGenje bolesnika sa STEMI-jem. Unato¢ tehnic¢kim napred-
cima i uvodenju brojnih antitrombocitnih i antikoagulantnih
lijekova, vise od trec¢ine bolesnika pokazuje znakove koronar-
ne mikrovaskularne opstrukcije (KMVO) koja umanjuje korist
od naizgled uspjesne PCIL. Mehanizmi KMVO-a i dalje su ne-
poznati, a prevencija i lijecenje ostaju nedostignuta potreba.

Herring i sur.*® zakljucili su kako su bolesnici sa STEMI-jem
s najvisim vrijednostima neuropeptida Y u koronarnom sinu-
su imali mnogo nizu koronarnu rezervu protoka i visi indeks
mikrovaskularne rezistencije, mjerene zicom za koronarni
protok, a oboje su markeri KMVO-a. Nakon dva dana imali su
1 mnogo vise edema miokarda i mikrovaskularne opstrukci-
je (MVO) na oslikavanju magnetnom rezonancijom (MR) te
mnogo nizu ejekcijsku frakciju i vise dilatiranu klijetku Sest
mjeseci poslije. Zanimljivo, neuropeptid Y (NPY) (100 — 250
nM) uzrokovao je znacajnu vazokonstrikciju mikrovasku-
larnih koronarnih arterija u stakora povec¢anjem kalcijskih
valova vaskularnih glatkih misi¢a te povec¢anje koronarne
vaskularne rezistencije i veli¢ine infarkta u izoliranim srci-
ma prema Langendorffovoj tehnici. Ovakvi su ué¢inci blokira-
ni antagonistima receptora Y1 BIBO3304. Imunohistokemija
ljudske koronarne mikrovaskulature potvrdila je prisutnost
Y -receptora u vaskularnim glatkim misi¢ima. Stoga bi an-
tagonizam NPY mogao biti buduéi terapijski cilj u prevenciji
KMVO-a (slika1).

Novi uvidi u remodeliranje nakon infarkta miokarda

Imunosni odgovor na AIM uklju¢uje dvije uzastopne faze koje
su podjednake vaznosti: upalnu i reparatornu fazu. Tijekom
upalne faze neutrofili i upalni Ly6C" monociti skupljaju se
u ishemiénom miokardu. Posljediéno, Ly6C" monociti omo-
guéuju nastanak reparatornih Ly6Clo makrofaga, koji imaju
vaznu ulogu u oporavku srca. Ravnoteza izmedu ovih dviju
faza klju¢na je za oporavak funkcije srca i prognozu bolesni-
ka. Pretjeran upalni odgovor na AIM povecéava ozljedu mio-
karda, sto dovodi do vecéeqg infarkta i gubitka funkcije. Unato¢
tomu, dosadasnja klini¢ka ispitivanja koja su istrazivala uci-
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minimum 3-year history of stable angina in the absence of
previous ACS. In the first group, non-culprit plaques only were
assessed. They found that patients with recurrent ACS had a
distinct atherosclerotic phenotype compared with those with
chronic coronary syndrome and longstanding angina, in-
cluding a much lower prevalence of healed coronary plaques,
suggesting that plaque healing may play a role in leading the
natural history of patients with IHD.

In another OCT study, Fracassi et al'? assessed plaque
healing in the culprit stenosis, among 376 patients with ACS
and found plaque healing in more than one-quarter. Such
patients more frequently were diabetic or hyperlipidaemic;
furthermore, healed plaques frequently showed OCT features
of local and systemic inflammation. This suggests that the
combination of risk factors and local in addition to systemic
inflammation may outweigh the protective mechanism of
plaque healing and predispose those plaques to develop oc-
clusive thrombus. Thus, a better knowledge of the mecha-
nisms promoting plaque healing might provide new thera-
peutic targets to reduce ACS burden in addition to optimal
risk factor control.

Mechanisms of coronary microvascular obstruction

The rapid re-opening and stenting of occluded epicardial cor-
onary arteries via emergency PCI have revolutionized STEMI
treatment. Despite technical refinements and the introduc-
tion of numerous antiplatelet and anticoagulant drugs, more
than one-third of patients demonstrate coronary microvas-
cular obstruction (CMVO) which deny the benefit of an ap-
parently successful PCI. The mechanisms of CMVO are still
largely unknown, while its prevention and treatment remain
an unmet need.

Herring et al®® found that STEMI patients with the highest
neuropeptide Y levels in the coronary sinus had significantly
lower coronary flowreserve,and higherindex of microvascular
resistance measured with a coronary flow wire, both markers
of CMVO. After 2 days, they also had significantly higher levels
of myocardial oedema and microvascular obstruction (MVO)
on magnetic resonance imaging (MRI), and significantly low-
er ejection fractions and ventricular dilatation 6 months later.
Interestingly, neuropeptide Y (NPY) (100—250 nM) caused sig-
nificant vasoconstriction of rat microvascular coronary ar-
teries via increasing vascular smooth muscle calcium waves,
and increased coronary vascular resistance and infarct size
in Langendorff hearts. These effects were blocked by the Y1
receptor antagonist BIBO3304. Immunohistochemistry of the
human coronary microvasculature confirmed the presence
of vascular smooth muscle Y, receptors. Thus, antagonism
NPY might be an attractive future therapeutic target in the
prevention of CMVO (Figure 1).

New insight into post-myocardial infarction remodelling

The immune response to AMI involves two equally important,
consecutive phases: the inflammatory phase and the repara-
tory phase. During the inflammatory phase, neutrophils and
inflammatory Ly6CP monocytes are recruited into the isch-
aemic myocardium. Subsequently, the Ly6C» monocytes give
rise to reparatory Ly6Clo macrophages, with an important
role in cardiac recovery. A balance between the two phases is
crucial for recovery of cardiac function and patient prognosis.
An excessive inflammatory response to AMI amplifies
myocardial injury, leading to larger infarcts and loss of
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Neuropeptide Y and reperfusion post STEMI

Sympathetic varicosity

Coronary microvasculature

High IMR
Low CFR

— —

Microvascular obstruction
and more edema

Ventricular myocyte

Lower ejection fraction and
ventricular dilatation

FIGURE 1. Neuropeptide-Y following primary percutaneous coronary intervention for ST-elevation myocardial infarction causes
vasoconstriction of the coronary microvasculature and is associated with a high index of microcirculatory resistance and low
coronary flow reserve, leading to microvascular obstruction, oedema, and eventually a lower ejection fraction and ventricular
dilatation. Redrawn with permission from Ref.

nak protuupalnih strategija u AIM-u nisu pokazala u¢inkovi-
tost, a katkad su imala i Stetan u¢inak. U¢inkovita bi terapija
idealno inhibirala Stetne u¢inke pretjeranoga upalnog odgo-
vora a da ne smanjuje u¢inkovitost mehanizama za oporavak.

Alarmini su skupina heterogenih molekula koje se osloba-
daju iz umirucih stanica i aktiviranih leukocita, koji signa-
liziraju ozljedu tkiva i pokrec¢u priroden imunosni odgovor.
S100A9 1 njegov dimerizacijski partner SI00A8, takoder po-
znati i kao proteini povezani s mijeloidom 8 1 14, proupalni
su alarmini koji se proizvode i spremaju u velikim koli¢ina-
ma u neutrofilima te se skupljaju na mjestu akutne koronarne
okluzije.** Marinkovi¢ i sur*® proveli su istrazivanje u 524 bo-
lesnika s AKS-om i otkrili kako su visoke plazmatske razine
S100A8/A9 u vrijeme AKS-a povezane s nizom ejekcijskom
frakcijom lijeve klijetke (LVEF) nakon godinu dana i poveca-
nom udestalodéu hospitalizacija zbog zatajivanja srca. Sto-
vise, u wild-type C57BL/6 miSeva s AIM-om Sto ga uzrokuje
trajno podvezivanje koronarne arterije, lijecenje blokatorom
S100A9 ABR-238901 tijekom upalne faze imunosnog odgovo-
ra, inhibiralo je proliferaciju hematopoeti¢nih mati¢nih sta-
nica i otpustanje mijeloidnih stanica iz kostane srzi. Ovakvo
je lijeGenje smanjilo broj neutrofila i monocita/makrofaga u
miokardu, poticalo protuupalno okruZenje te znatno popravi-
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function. However, clinical trials testing anti-inflammatory
strategies in AMI have so far led to non-significant or even
deleterious effects. Ideally, an efficient therapy should inhibit
the damaging effects of excessive inflammation, while
leaving the repair mechanisms intact.

Alarmins are a group of heterogeneous molecules released
from dying cells and activated leucocytes that signal tis-
sue damage and trigger an innate immune response. SI00A9
and its dimerization partner SI00A8, also called myeloid-
related proteins 8 and 14, are proinflammatory alarmins that
are readily produced and stored in large amounts in neutro-
phils and are increased at the site of acute coronary occlu-
sion.** Marinkovi¢ et al*s studied 524 patients with ACS and
found that high plasma S100A8/A9 at the time of ACS was
associated with lower left ventricular ejection fraction (LVEF)
at 1 year and increased hospitalization for heart failure during
follow-up. Moreover, in wild-type C57BL/6 mice with AMI
induced by permanent coronary artery ligation, treatment
with the SI00A9 blocker ABR-238901 during the inflammatory
phase of the immune response inhibited haematopoietic stem
cell proliferation and myeloid cell egression from the bone
marrow. The treatment reduced the numbers of neutrophils
and monocytes/macrophages in the myocardium, promoted



lo funkeciju srca u usporedbi s kontrolnom skupinom. Kako bi
se replicirao klini¢ki scenarij, potvrdili su u¢inak lije¢enja u
misjem modelu ishemije i reperfuzije. U usporedbi s nelije-
¢enim misevima, trodnevno lijeGenje s ABR-238901 znatno je
popravilo LVEF. Stoga blokada SI00A9 moZe ¢initi potencijal-
nu strategiju za unaprjedenje prognoze ubolesnika s AKS-om.

Tang i sur’®istrazivali su ucinke crijevne mikrobiote na
oporavak srca nakon AIM-a. C57BL/6J miSevi tretirani su an-
tibioticima sedam dana prije AIM-a kako bi se uklonila crijev-
na mikrobiota. MiSevi lijeceni antibioticima pokazali su mno-
go veci stupanj mortaliteta nakon AIM-a, povezan s dozom
lijecenja, koji se objasnio reorganizacijom crijevne flore, kao
Sto je smanjenje Lactobacillusa. Fizioloski status i preZivlje-
nje miseva znatno su se poboljsali nakon fekalne rekonstitu-
cije ili prehrambenog nadomjestanja masnih kiselina kratkih
lanaca, koje su izmijenjene nakon lijeCenja antibioticima; ova
je korist postignuta kroz imunomodulatorne u¢inke. Nadalje,
primjena probiotika s Lactobacillusom u miseva lijecenih
antibiotikom prije AIM-a imalo je kardioprotektivan u¢inak.
Zato ovo istrazivanje otkriva negativne u¢inke antibiotika na
prezivljenje nakon IM-a te upucuje na obeé¢avajucu terapijsku
strategiju, koja uklju¢uje modulaciju sastava crijevne flore s
pomocu nadomjestanja probioticima (slika 2).

Banning AP, Crea F, Liischer TF.

an anti-inflammatory environment, and significantly im-
proved cardiac function compared with controls. To mimic
the clinical scenario, they further confirmed the effects of the
treatment in a mouse model of ischaemia and reperfusion.
Compared with untreated mice, 3-day ABR-238901 treatment
significantly improved LVEF. Thus, SI00A9 blockade might rep-
resent a feasible strategy to improve prognosis in ACS patients.

Tang et al'® investigated the effects of gut microbiota on
cardiac repair after AMI. C57BL/6J mice were treated with
antibiotics 7 days before AMI to deplete mouse gut microbiota.
Antibiotic-treated mice displayed drastic, dose-dependent
mortality after AMI associated with a reorganization
of the gut microbial community such as a reduction in
Lactobacillus. The physiological status and survival of mice
were significantly improved after faecal reconstitution or
dietary supplementation with short-chain fatty acids that
are altered after antibiotic treatment; this benefits appeared
to be mediated by immunomodulatory effects. In addition,
supplementing antibiotic-treated mice with a Lactobacillus
probiotic before AMI restored yielded cardioprotective effects.
Thus, this study uncovers the adverse effects of antibiotics
on survival after MI and addresses a promising therapeutic
strategy that involves modulation of gut microbiota composi-
tion through probiotic supplementation (Figure 2).

FIGURE 2. Please see the original article (Eur Heart J. 2020 Feb 14;41(7):821-832.)

Mehanizimi Takotsubo sindroma

U 55 bolesnika sa Takotsubo sindromom, Scally 1 sur.” pro-
nasli su miokardijalne makrofagne upalne infiltrate koristeci
se oslikavanjem s pomoc¢u MR-a, kao i promjene distribucije
podskupina monocita i porast sistemskih proupalnih cito-
kina. Mnoge od ovih promjena bile su prisutne i nakon pet
mjeseci, Sto upucuje na postojanje stanja kroni¢ne upale koja
je niskoga stupnja. Ocito, trebamo tek razjasniti je li upala
uzrok ili posljedica akutnih promjena vezanih za Takotsubo.
Takoder, nejasna je Stetnost upale i povezanost s dugoro¢nim
posljedicama ovoga stanja. U svakom sluc¢aju, moguce je da
upala ima ulogu u kompleksnoj patogenezi tog sindroma.

Vaznanova saznanja uklju¢uju i nalaz funkcionalnog MR-a
mozga koji upucéuje na to da promijenjeno procesiranje auto-
nomnih limbiénih i centralnih signala imaju kljuénu ulogu u
Takotsubo sindromu te moZe objasniti neprimjerenu reakciju
simpati¢koga Zivéanog sustava na stresne podrazaje. Stoga
mozemo naslutiti da je Takotsubo sindrom uzrokovan bole-
S§¢umozga, a da je srce ciljni organ.*®

Mechanisms of takotsubo syndrome

In 55 patients with takotsubo syndrome, Scally et al'” found
myocardial macrophage inflammatory infiltrates as assessed
by MRI as well as changes in the distribution of monocyte
subsets and an increase in systemic pro-inflammatory
cytokines. Many of these changes persisted for at least
5 months suggesting a low-grade chronic inflammatory state.
Obviously, whether inflammation is a cause or a consequence
of the acute takotsubo event remains to be shown. Moreover,
whether inflammation is maladaptive and implicated in the
persistence in the long-term consequences of this condition
is uncertain. Nevertheless, inflammation might play a role in
the complex pathogenesis of this syndrome.

Most importantly, novel investigations using functional
MRI of the brain suggest that an altered limbic and central
autonomic signal processing plays a crucial role in takotsubo
and may explain the inappropriately excessive reaction of
the sympathetic nervous system to stressful triggers. Thus,
takotsubo is indeed by a brain disease and the heart may just
represent the target organ.®
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Dijagnoza

Troponini

Boeddinghaus i sur.*® prospektivno su ukljucili bolesnike koji
su imali simptome koji su upucivali na AIM u trima velikim
dijagnostickim istrazivanjima kako bi se procijenila valjanost
0/1h algoritma ovisno o dobi (<55, 255 do <701 =70 godina). Mo-
gucénost algoritma Europskoga kardioloskog drustva (ESC) s
visokoosijetljivim troponinom (hs-cTNT, engl. high-sensiti-
vity cardiac troponin T) da sa sigurnoscéu iskljuc¢i AIM bila je
vrlo visoka, uz osjetljivost od >99,3 % u svim dobnim skupina-
ma, dok se ucinkovitost trijaze smanjivala porastom dobi, uz
pad osjetljivosti s 93 % na 55 %. Nesto vise isklju¢ne koncen-
tracije optimirane za starije bolesnike odrzale su vrlo visoku
isklju¢nu sigurnost i povisile specificnost. Zakljuéci su potvr-
deni u dvjema validacijskim kohortama te takoder za visoko-
osjetljivi troponin I (hs-TnlI). Makar je sigurnost ESC-ova 0/1h
algoritma ostala vrlo visoka, porastom dobi bolesnika znatno
su smanjene ukupna u¢inkovitost i ukljuéna toénost. Stoga se
moZe razmotriti uporaba nesto visih isklju¢nih koncentracija
za starije bolesnike, premda i dalje ostaje problem tumacenja
nalaza u slu¢aju prisutnosti komorbiditeta (poput kroni¢ne
bubreZne bolesti, kroni¢nog zatajivanja srca, fibrilacije atrija
1 dr) koje takoder treba uzeti u obzir. Twerenbold 1 sur.?° po-
tvrdili su izvrsnu primjenjivost, kratko vrijeme potrebno do
otpusta iz hitne sluzbe 1 nisku 30-dnevnu ucestalost MACE-a
povezanu s rutinskom klinickom uporabom ESC-ova 0/1h al-
goritma za zbrinjavanje bolesnika koji dolaze u hitnu sluzbu s
akutnim bolovima u prsnom kosu.

Napokon, vazni koncepti za uvodenje hs-cTn metodologije
1 preporuke za prethodnu edukaciju razmotreni su na Struc-
nom panelu kojim su predsjedali, a zatim ga 1 publicirali Ja-
nuzzi i sur®

Implantabilni sr¢ani sustavi za uzbunjivanje

Simptomi su 1 dalje pokatad nedovoljno izrazeni u AKS-u.
U multicentriénom, randomiziranom ispitivanju implanta-
bilnih sr¢anih monitora koji alarmiraju, 907 visokorizi¢nih
AKS bolesnika s brzoprogresivnim promjenama ST-segmenta
tijekom 6 mjeseci randomizirani su u kontrolnu (iskljuceni
alarmi) ili aktivnu skupinu, nakon ¢ega su alarmi ukljuceni
u svih ispitanika.?? [spitivanje sigurnosti uredaja pokazalo je
odsutnost komplikacija vezanih uz uredaj u 96,7 % ispitani-
ka. Primarni ishod u¢inkovitosti (kardijalna ili neobjasnjena
smrt, novonastali IM s Q-zupcem, vrijeme od detekcije do pre-
zentacije >2 h nakon dokazanog okluzivnog dogadaja unutar
7 dana) bio je numeric¢ki, medutim, ne i statisti¢ki nizi u bole-
snika koji suimali aktivirane alarme. Kada je razdoblje opser-
vacije produljeno na 50, 70 1 90 dana u prespecificiranoj anali-
71, koja je ukljuc¢ivala vec¢inu potvrdenih okluzivnih dogadaja
u kontrolnoj grupi i eksplorativnu analizu s dvostrukim po-
¢etnim EKG-om kako bi se smanjile smetnje, primije¢eno
je znatno smanjenje primarnog ishoda. Takoder su alarmi
znatno skratili vrijeme od detekcije do dolaska u medicinsku
ustanovu. Ovaj bi uredaj mogao biti koristan u visokoriziénih
bolesnika u identifikaciji asimptomatskih dogadaja.

Stratifikacija rizika

Biomarkeri

Medu 4257 bolesnika u VISTA-16 ispitivanju, poc¢etni i kasni-
ji porasti vrijednosti visokoosjetljivog C-reaktivnog proteina
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Diagnosis

Troponins

Boeddinghaus et al' prospectively enrolled patients
presenting with symptoms suggestive of AMI in three large
diagnostic studies in order to assess the validity of the
0/h-algorithms according to age (<55 years, =55 to <70 years,
and =70years). Rule-out safety of the ESC high-sensitivity
cardiac troponin T (hs-cTnT) 0/1 h-algorithm was very high
with a sensitivity of >99.3% in all age-strata, while triage effi-
cacy decreased with increasing age with sensitivity dropping
from 93% to 55%. Slightly higher cut-off concentrations opti-
mized for older patients maintained very high safety of rule-
out and increased specificity. Findings were confirmed in two
validation cohorts and also for hsTnl. While safety of the ESC
0/1h-algorithms remained very high, increasing age signifi-
cantly reduced overall efficacy and the accuracy of rule-in.
Thus, alternative slightly higher cut-off concentrations may
be considered for older patients, although the problem remains
for other confounders like chronic kidney disease, chronic
heart failure, atrial fibrillation, and others that also need to
be incorporated. Twerenbold et al.?® confirmed the excellent
applicability, short time to emergency department discharge,
and low rate of 30-day MACE associated with the routine
clinical use of the ESC 0/1-h-algorithm for the management
of patients presenting with acute chest discomfort to the
emergency department in a real-world setting.

Finally, important concepts for institutional transition to
hs-cTn methodology providing recommendations useful for
education before implementation have been reported in an
Expert Panel chaired published by Januzzi et al.?

Implantable cardiac alert system

Symptoms remain a poor prompt for ACS. In a multicentre,
randomized trial of an implantable cardiac monitor that
alerted 907 high-risk ACS patients with rapidly progressive
ST-segment deviation randomized to a control (alarms deac-
tivated) or treatment group for 6 months, after which alarms
were activated in all subjects.?? Safety revealed a 96.7%
freedom from system-related complications. The primary
efficacy endpoint of cardiac or unexplained death, new
Q-wave MI, and detection to presentation time >2 h following
a confirmed occlusive event within 7 days was numerically,
but not statistically reduced among patients with activated
alarms group. When the observation window was extended
to 50, 70, and 90 days in a prespecified analysis to include the
majority of confirmed occlusive events in the control group,
and an exploratory dual-baseline ECG analysis was used to
reduce noise, a significant reduction in the primary endpoint
was observed. Moreover, alarms significantly decreased de-
tection to arrival time at a medical facility. This device may
be beneficial among high-risk subjects in potentially identify-
ing asymptomatic events.

Risk stratification

Biomarkers

Among 4257 patients of the VISTA-16 trial, initial and sub-
sequent increases in high-sensitivity C-reactive protein
(hsCRP) levels during 16 weeks after ACS were associated
with a greater risk of the combined MACE endpoint, cardio-



(hsCRP) tijekom 16 tjedana nakon AKS-a bili su povezani s
vec¢im rizikom od kombiniranog ishoda MACE-a, kardiova-
skularne i smrti svih uzroka, unatoc¢ lije¢enju prema smjerni-
cama.?*Bit ¢e potrebno daljnje istrazivanje kako bi se odredilo
pomazu li inicijalna i serijska mjerenja hsCRP-a u usmjeriva-
nju uporabe ciljane protuupalne terapije nakon AKS-aili su za
to potrebni specifiéniji markeri upale.

Cetiri nova biomarkera istrazivana su u razli¢itim istra-
Zivanja u bolesnika s AKS-om: (a) galectin-3, impliciran u
fibrozi?*; (b) narusena endogena fibrinoliza?; (c) trimetillizin
i TMAO, metabolit crijevne mikrobiote?; (d) kapacitet za izlu-
¢ivanje serumskog kolesterola?’. Svi ti biomarkeri neovisno
su povezani s MACE-om tijekom prac¢enja. Potrebna su daljnja
istrazivanja kako bi se odredilo identificiraju li skupine bole-
snika koji trebaju personalizirano lijecenje.

Lindholm i sur.? istrazivali su povezanost izmedu cystan-
tin-C, faktora diferencijacije rasta-15 (GDF-15), hsCRP, hs-TnT
i Tnl te N-terminalnog pro-B-tipa natriuretskog peptida (NT-
proBNP) i specificnih uzroka smrti medu 17 095 bolesnika
s AKS-om u istrazivanju PLATO. Zakljucili su kako su NT-
proBNP i GDF-15 snazno povezani s ukupnom smrtnosti, na
temelju povezanostl sa smrc¢u uzrokovanom zatajivanjem
srca, aritmijama i iznenadnom sr¢anom smréu. Faktor dife-
rencijacije rasta-15 imao je najjacu povezanost sa smrcu zbog
drugih vaskularnih ili nevaskularnih uzroka te, moguce, sa
smréu zbog krvarenja. Vaznost ovih prognostic¢kih informa-
cija u usmjerivanju lije¢enja tek treba utvrditi.

Magnetna rezonancija srca i entropija

Entropija je novi parametar proizasao iz MR-a s kasnom ga-
dolinijem naglasenom fazom (LGE MRI, engl. late gadolinium
enhanced magnetic resonance imaging) sa svrhom evalua-
cije nehomogenosti tkiva, neovisno o pragovima intenziteta
signala. Androulakis 1 sur.?® ukljuéili su 154 uzastopna bole-
snika s preboljelim AIM-om koji su bili podvrgnuti LGE MRI-
ju prije implantacije kardioverterskih defibrilatora (ICD). Za-
hvacéenost ¢itave lijeve klijetke entropijom bila je povezana sa
smrtnos¢u. Nakon prilagodbe za viseZilnu koronarnu bolest
srca, akutnu revaskularizaciju i ejekcijsku frakciju, entropija
oziljkabila je neovisno povezana s prisutnosc¢u ventrikulskih
aritmija. Povezanost izmedu entropije lijeve klijetke i smrt-
nosti moze odrazavati nezeljeno, ireverzibilno, nehomogeno
remodeliranje postinfarktne lijeve klijetke te moguce fatalne
aritmije. Daljnja su istrazivanja potrebna kako bi se ustanovi-
lo omogucuju li ovi, novi markeri bolju identifikaciju kandida-
ta za ugradnju ICD-a nakon AIM-a.

Lijecenje
Tikagrelor 1 prasugrel bili su usporedivani u istrazivanju
ISAR-REACT 5 (slika 3).*° Bolesnici s AKS-om kojima je pre-

porucena intrevencijska strategija bili su randomizirani, a pri-
marniishod ¢inili susmrt, IM ili moZdani udar. U tih bolesnika

Banning AP, Crea F, Liischer TF.

vascular (CV) death, and all-cause death despite established
background therapies.?® Further studies will be required
to determine whether initial and serial hsCRP measure-
ments can help guide the use of targeted anti-inflammatory
therapies after ACS or whether more specific inflammatory
markers will be needed to this end.

Four new biomarkers have been investigated in different
trialsin the setting of ACS: (a) galectin-3, implicated in fibro-
sis?4; (b) impaired endogenous fibrinolysis?s; (¢) trimethylly-
sine and TMAO, gut-microbiota derived metabolite?s; (d) se-
rum cholesterol efflux capacity.?” All these biomarkers were
found to be independently associated with MACE at follow-
up. Again, further studies will be required to establish
whether these markers identify patient subsets who need
personalized forms of treatment.

Finally, Lindholm et al? assessed the association
between cystatin-C, growth differentiation factor-15 (GDF-
15), hsCRP, hs-TnT and Tnl, and N-terminal pro-B-type natri-
uretic peptide (NT-proBNP) and specific causes of mortality
among 17 095 ACS patients of the PLATO trial. They found
that NT-proBNP and GDF-15 were strong markers associated
with all-cause death based on their associations with death
due to heart failure as well as due to arrhythmia and sud-
den cardiac death. Growth differentiation factor-15 had the
strongest associations with death due to other vascular or
non-vascular causes and possibly with death due to bleed-
ing. It remains to establish how to these important prognos-
tic information can guide treatment.

Cardiac magnetic resonance and entropy

Entropy is a new late gadolinium-enhanced MRI-derived pa-
rameter to evaluate tissue inhomogeneity, independent of
signal intensity thresholds. Androulakis et al? enrolled 154
consecutive post-AMI patients undergoing late gadolinium-
enhanced MRI prior to implantable cardioverter-defibrillator
(ICD) implantation. When entropy involved the entire left
ventricle (LV), this was associated with mortality. After
adjusting for multivessel disease, acute revascularization,
and ejection fraction, entropy of the scar was independently
associated with the presence of ventricular arrhythmias. The
association between LV entropy and mortality may reflect
adverse and irreversible, inhomogeneous remodelling of the
post-infarct LV and/or possibly fatal arrhythmias. Further
studies are warranted to establish whether this new marker
can allow abetter identification of candidates for ICD after AML

Treatment

Ticagrelor compared to prasugrel were studied in the ISAR-
REACT 5 study (Figure 3).2° Patients with ACS and a proposed
interventional strategy were randomized and the primary
composite endpoint was death, MI, or stroke. In these pa-
tients with or without STEMI, prasugrel therapy was superior

FIGURE 3. Please see the original article (Eur Heart J. 2020 Feb 14;41(7):821-832.)
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sa STEMI-jem ili bez njega, lijeGenje prasugrelom bilo je supe-
riorno tikagreloru, bez razlike u krvarenju. Izgledno je kako ¢e
ovi vazni usporedni podatci promijeniti klini¢ku praksu.

Vrijeme lijeCenja

Optimalno vrijeme primjene dvojne antiagregacijske terapije
(DAPT, engl. dual antiplatelet therapy) u bolesnika sa STEMI-
jem istrazivano je u Svedskom registru koronarografija i in-
tervencija na koronarnim Zilama.* Bolesnici su podijeljeni u
skupine koje su lijeCene antagonistima P,Y , receptora prije i
onih lije¢enih nakon procedure. Od 44 804 uklju¢ena bolesni-
ka 58 % lijeceno je klopidogrelom, 35 % tikagrelorom, 15 % pra-
sugrelom. Ranije lijecenje nije imalo nikakav u¢inak na pre-
Zivljenje, otvorenost arterije povezane s infarktom, trombozu
stenta ili krvarenje. Ovi su podatci zacudujuéi, osobito s obzi-
rom na to da se mogao o¢ekivati potencijalan u¢inak na ranu
trombozu stenta. Postoje¢e Smjernice®? preporuc¢uju primjenu
antiagregacijske terapije u sali za kateterizaciju srca, §to ovi
podatci podupiru, makar Abtan i Steg® upuc¢uju na to da bi se
trebalo nastaviti s primjenom antagonista P,Y , receptora §to
ranije ubolesnika s mogu¢im STEMI-jem te da postoji snazna
bioloska vjerojatnost koristi, bez izgledne $tete.

Zahtijevaju li bolesnici s prolaznom elevacijom ST-segmen-
ta (bolesnici s po¢etnom elevacijom ST-segmenta na EKG-u u
kojih kasniji EKG pokazuju potpunu rezoluciju elevacije i ne-
stanak simptoma prije primjene reperfuzijske terapije) hitnu
revaskularizaciju istraZivano je u istrazivanju® koje je uklju-
¢ivalo 142 bolesnika randomizirana na hitnu (prosjek 0,3 h) ili
odgodenu angiografiju (prosjek 22,7 h). Ishod istrazivanja bio
je veli¢ina infarkta oslikavanjem s pomoc¢u MR-a na 4. dan.
Prikazani su infarkti bili uglavnom mali te nije uo¢ena jasna
korist od hitne revaskularizacije, makar su 4/71 bolesnika
zahtijevala hitnu intervenciju zbog perzistiranja simptoma i
elevacije ST-segmenta tijekom ¢ekanja. Posljedi¢no, iz ovih re-
zultata mozemo zakljuciti kako se odluka o vremenu revasku-
larizacije bolesnika s prolaznom ST-elevacijom moze temeljiti
na dostupnosti koronarografije i pazljivoj klini¢koj procjeni.

LijeCenje lezija koje nisu uzrokom IM-a u bolesnika sa STE-
MI-jem bilo je op$irno razmatrano tijekom proslih godina.
Manja su randomizirana ispitivanja upozorila na vjerojatnu
korist od potpune revaskularizacije. Veliko istrazivanje COM-
PLETE randomiziralo je 4041 bolesnika sa STEMI-jem (slika
4) na potpunu i djelomi¢nu revaskularizaciju.®® Potpuna re-
vaskularizacija bila je superiorna pred revaskularizacijom
isklju¢ivo promjena na krvnoj Zili koja je uzrokom IM-a, na
temelju smanjenja rizika od kardiovaskularne smrti ili AIM-
a. Korist od potpune revaskularizacije bila je prisutnaiu sma-
njenju ishemijskih ishoda. Vrijeme intervencije bilo je manje
vazno te je odgadanje sekundarne revaskularizacije bilo si-
gurno. Stoga ¢e korist od potpune revaskularizacije vjerojatno
biti odraZena u sljede¢im smjernicama.

to ticagrelor with no difference in bleeding. These important
comparative data are likely to change clinical practice.

Timing of treatment

The optimal timing of administration of dual antiplate-
let therapy (DAPT) in STEMI patients was investigated by
the Swedish Coronary Angiography and Angioplasty Reg-
istry® Patients were stratified between either post- or pre-
procedure treatment with P)Y , receptor antagonists. Of
the 44’804 patients 58% had been on clopidogrel, 35% on ti-
cagrelor, and 5% on prasugrel. There was no survival benefit
from pre-treatment or any impact on infarct-related artery
patency, stent thrombosis, or bleeding. These data are sur-
prising as a potential impact on early stent thrombosis, in
particular, might have been anticipated. Existing Guide-
lines® recommend catheter-lab administration of antiplatelet
drugs and these data are supportive of that strategy, although
Abtan and Steg® argue that we should continue to give
P,Y , receptor antagonists as early as possible in probable
STEMI patients as there is a strong biological plausibility of
likely benefit with no obvious likely detriment.

Whether patients with patients with transient ST-elevation
(patients who present initially with ST-elevation on the elec-
trocardiogram but, subsequently, show complete normaliza-
tion of the ST-segment and relief of symptoms before reper-
fusion therapy) require immediate revascularization was
studied in a trial®* of 142 patients who were randomized to
immediate (mean 0.3 h) or delayed angiography (mean 22.7 h).
The outcome was infarct size by MRI at Day 4. The observed
infarcts were generally small and there was no clear benefit
from the immediate strategy, although 4/71 patients required
urgent intervention because of further symptoms and ST
elevation whilst waiting. Consequently, these data can
probably be interpreted as allowing decisions about timing
of revascularization in patients with transient STEMI, to be
guided by the availability of angiography and careful clinical
assessment.

The management of non-culprit lesions in STEMI pa-
tients has been extensively discussed over the last years.
Small randomized trials have suggested a probable benefit
from complete revascularization. The large COMPLETE trial
randomized 4041 STEMI patients (Figure 4) to complete or
partial revascularization.®® Complete revascularization was
superior to culprit-only as it reduced the risk of CV death or
AMI. There was also benefit from complete revascularization
in reducing ischaemic endpoints. Timing appeared to be less
important and deferring any secondary revascularization
procedure was safe. Thus, the advantage of complete revas-
cularization will presumably be reflected in subsequent ESC
Guidelines.

FIGURE 4. Please see the original article (Eur Heart J. 2020 Feb 14;41(7):821-832.)
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MoZemo li prilagodivati lijecenje u akutnome
koronarnom sindromu?

Postoji Zelja da se medikamentna terapija prilagodi pojedi-
nom bolesniku te, po mogucnosti, pojedinoj leziji. Ovakva
bi strategija dopustala farmakolosku optimizaciju zastite s
minimiziranjem nuspojava ili rizika od krvarenja. Rezultati
istrazivanja CHAMPION PHOENIX?®*¢ upucéuju na potrebu ka-
rakterizacije kompleksnih koronarnih lezija te pokazuje kako
nedovoljno lije¢enje visokorizi¢nih lezija rezultira ponovnim
revaskularizacijama ili klinickim dogadajima. U usporedbi s
klopidogrelom u dozi zasi¢enja, kangrelor je smanjio MACE
unutar 48 h nakon PCI-ja u bolesnika s AKS-om bez obzira
na pocetnu kompleksnost lezije. Medutim, apsolutna ko-
rist: profil rizika za kangrelor bio je najvedéi tijekom PCI-ja u
kompleksnoj koronarnoj anatomiji. U podistrazivanju studije
PROSPECT® virtualna histologija i intravaskularni ultrazvuk
(IVUS) u sivoj skali predvidali su suboptimalni zavr$ni angio-
grafski rezultat, sto se odrazavalo kao visok rezidualni rezul-
tat na Syntax ljestvici nakon intervencije. Detaljan pregledni
konsenzus stru¢njaka pruza detalje o karakterizaciji akutne
koronarne lezije primjenom IVUS-a ili OCT-a te upozorava na
potrebu trijaZe tijekom terapijskog pristupa.=®

Nazalost, mjerenje individualnog odgovora na antiagrega-
cijsku terapiju nije pokazalo klinicku korist. Randomizira-
nje bolesnika na mjerenje funkcije trombocita u istrazivanju
TROPICAL®* nije pokazalo mjerljivu klini¢ku korist. U ovom
ispitivanju bolesnici s maksimalnom inhibicijom trombocita
bili su najskloniji krvarenju.

Optimizacija lijecenja kod infarkta miokarda s
elevacijom ST-segmenta

Oko trec¢ine bolesnika sa STEMI-jem ima suboptimalnu re-
perfuziju nakon PCI-ja i upravo kod njih mogu nastupiti za-
tajivanje srca i preuranjena smrt. Oslikavanje MR-a moze
pruziti dokaze MVO-a 1 miokardijalnog krvarenja.*’ U istra-
Zivanju DANAMI-3 odgodena prezentacija*, definirana kao
produljeno vrijeme od ulaska u bolnicu do reperfuzije (engl.
door-to-wire time), predvidala je neZeljene klini¢ke ishode,
sukladno ranijim opservacijama temeljenima na intrakoro-
narnim fizioloskim mjerenjima koja su upucivala na povisen
rizik u bolesnika koji dolaze kasnije.*? Potrebne su naglasene
i kontinuirane kampanje javnog informiranja kako bi se op-
timirali ishodi u visokorizi¢nih bolesnika sa STEMI-jem, uz
nove, dodatne terapijske moguénosti. U ovom kontekstu, puna
doza intrakoronarno primijenjene tenekteplaze bila je inferi-
orna pred abciximabom u malom randomiziranom istrazi-
vanju®?, a intrakoronarna primjena niske doze tenekteplaze
nakon reperfuzije u ispitivanju T-time takoder nije smanjila
MVO mjerenu oslikavanjem s pomoc¢u MRI-ja.*

Rezultate koji poti¢u generiranje hipoteza prezentirali su
istrazivaci studije MRUSMI (Microvascular Reperfusion Utili-
zing Sonothrombolysis in Acute Myocardial Infarction).* Oni
su bolesnike sa STEMI-jem randomizirali na standardnu PCI
ili intervenciju vodenu dijagnostickom ultrazvu¢nom son-
dom, uz impulse visokog mehanic¢kog indeksa tijekom infu-
zije ultrazvucnoga sredstva prije i tijekom PCI-ja. Ultrazvuéni
impulsi visokog mehanic¢kog indeksa stvaraju kavitaciju mi-
kromjehurié¢ima koji uzrokuju sile smicanja (shear forces), di-
zajnirane tako da bi otapale intrakoronarne trombe. Kohorta s
dodatnom intervencijom imala je visu uc¢estalost rekanaliza-
cije (48 % prema 20 %) i TIMI 3 protoka (32 % prema 14 %) unu-
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Can we tailor treatment in acute coronary syndromes?

There remains a desire to tailor drug therapy to the individ-
ual patients and perhaps the individual lesion. This strategy
would allow pharmaceutical optimization of protection with
minimization of side effects or bleeding risk. The CHAMPION
PHOENIX trial®*® has suggested that complex coronary lesions
can be characterized and that it is inadequate treatment of
these 'high risk’ lesions that leads to repeat revascularization
or clinical events. Compared with a loading dose of
clopidogrel, cangrelor reduced MACE occurring within 48h
after PCI in patients with ACS regardless of baseline lesion
complexity. However, the absolute benefit: risk profile for can-
grelor was greatest during PCI in complex coronary anatomy.
In a substudy of the PROSPECT trial,*” virtual histology and
grey scale intravascular ultrasound (IVUS) was a predictor
of a suboptimal final angiographic result reflected as a high
residual Syntax Score after intervention. A detailed Expert
consensus review has provided detail on characterization of
acute coronary lesions using IVUS or OCT and suggested a
triaged therapeutic approach.®

Unfortunately measuring individuals’ responses to anti-
platelet drugs has not shown clinical utility. Randomizing
patients to measuring platelet function in the TROPICAL
trial®® showed no measurable clinical advantage. Within the
trial, those patients with maximal platelet inhibition were
predictably most prone to bleeding.

Optimizing treatment in ST-segment elevation
myocardial infarction

About one-third of STEMI patients have suboptimal reperfu-
sion after PCl and it is this group of patients that might experi-
ence heart failure and premature death. MRI can provide evi-
denceofMVOandmyocardialhaemorrhage.*Inthe DANAMI-3
trial delayed presentation* as evidenced by prolonged door-
to-wire-time predicted adverse clinical outcome, consistent
with previous observations using intracoronary physiology
measurements suggesting increased risk in these ‘late
presenters’*? Enhanced and continued public information
campaigns are required to optimize outcomes in high-risk
STEMI patients along with novel adjunctive therapies. In this
context, full dose intracoronary tenectaplase was inferior to
abciximab in a small randomized trial*® and using low dose
intracoronary tenecteplase after reperfusion in the T-time
trial also failed to reduce MVO measured using cardiac mag-
netic resonance imaging (CMRI).**

Hypothesis generating results were presented by the Mi-
crovascular Reperfusion Utilizing Sonothrombolysis in
Acute Myocardial Infarction (MRUSMI) investigators.*® They
randomized STEMI patients to either standard PCI or
diagnostic ultrasound transducer guided, high mechanical
index impulses during an ultrasound agent transfusion
prior to and following PCI. The ultrasounds high mechanical
index impulses create microbubble cavitation that induce
shear forces, designed to dissolve intracoronary thrombi. The
treatment cohort demonstrated higher recanalization (48% vs.
20%) and TIMI 3 flow rates (32% vs. 14%) within the infarcted
vessel ST-segment resolution prior to primary PCI occurred
more frequently. Furthermore, infarct size as assessed by MRI
and TNT peak values was also reduced by the intervention.
Optimizing reperfusion for patients with STEMI when there is
lot of thrombus is challenging and these preliminary results
hint at a possible alternate approach.
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tar infarcirane arterije uz ¢eséu rezoluciju ST-segmenta prije
primarne PCI. Nadalje, veli¢ina infarkta procijenjena oslika-
vanjem s pomoc¢u MRI-ja 1 vrsne vrijednosti TnT-a takoder je
bila manja u skupini s dodatnom intervencijom. Optimizacija
reperfuzije za bolesnike sa STEMI-jem s velikom koli¢inom
tromba zahtjevna je i ovi preliminarni rezultati upucuju na
moguci alternativni pristup.

Udaljeno prekondicioniranje u STEMI-ju istrazivano je u
studiji CONDI-2/ERIC PPCI*®u kojoj je randomiziran 5401 bo-
lesnik na standarno lije¢enje (uklju¢ujuéi i placebom udaljeno
ishemijsko kondicioniranje u centrima u Velikoj Britaniji) ili
udaljeno ishemijsko kondicioniranje (naizmjeni¢na ishemija
i reperfuzija primijenjena na ruku kroz ¢etiri ciklusa 5-minut-
nih inflacija i 5-minutnih deflacija automatizirane mansete)
prije primarne PCI. Nazalost, udaljeno ishemijsko kondicioni-
ranje nije poboljsalo klinicke ishode (kardijalna smrtnost ili
hospitalizacija zbog zatajivanja srca) nakon 12 mjeseci. Novi
pristupi i terapije u ovom su podrucju opravdani ako ovaj ek-
sperimentalno dobro dokumentiran koncept dode do klinicke
primjenjivosti.

Ishodi

Kvaliteta lijecenja i ishodi

U kohorti od 389 507 bolesnika s NSTEMI-jem optimalno lije-
¢enje definirano kao primjena svih dostupnih terapijskih me-
todabilo je obrnuto proporcionalno rizi¢cnom statusu (definira-
nom s pomocu zbroja na GRACE bodovnoj ljestvici), tj. 25,6 % u
niskorizi¢nih, 18,6 % u umjerenog rizika te 11,5 % u visokorizic¢-
nih bolesnika. Nakon 2,3 godine prac¢enja, povezanost izmedu
primjene sve dostupne terapije preporu¢ene smjernicama i
poboljsanih ishoda ostala je znac¢ajna samo za visokorizi¢ne
bolesnike s NSTEMI-jem*. Stoga je optimalna primjena lijece-
nja preporuc¢ena smjernicama za bolesnike s NSTEMI-jem bila
povezana s veé¢im preZivljenjem u skupini s rastu¢im rizikom
prema GRACE bodovnoj ljestvici, ali se primjena optimalnog
lijeGenja smanjivala porastom rizika, §to ¢ini prostor za una-
prjedenje.

Prema rezultatima iz SWEDEHEART registra, ishodi bole-
snika s NSTEMI-jem pracenih tijekom 20 godina upucuju na
znatno poboljsanje u dugoro¢nom prezivljenju i smanjenje ri-
zika od pojave MACE-a.*® Ova su poboljSanja bila povezana s
postupnim uklju¢ivanjem i Sirokom primjenom PCI-ja te dugo-
rocnom primjenom terapije temeljene na dokazima, §to je su-
kladno u¢inkovitosti primjene koju opisuju smjernice (slika 5).

Korist od programa kardioloske rehabilitacije bila je uspo-
redena u 839 bolesnika koji su pohadali planirane programe
poslije otpusta nakon AKS-a ili kirurs§ke revaskularizacije,
dok je 441 bolesnik otpusten bez rehabilitacije.*® U multivari-
jatnoj analizi Cox proporcionalnog rizika, program kardijalne
rehabilitacije bio je neovisni prediktor niZe pojavnosti MACE-
a (omjer rizika 0,55), dok su u uparenoj (propensity mathced)
analizi bolesnici koji su sudjelovali u programu kardijalne re-
habilitacije imali i nizi ukupni mortalitet (10 % prema 19 %) i
kardiovaskularni mortalitet (2 % prema 7 %) u usporedbi s oni-
ma koji nisu bili uklju¢eni u program rehabilitacije. Stoga su
ucinci ambulantne kardijalne rehabilitacije uocljivi i u stvar-
nome svijetu.

[ zaklju¢no, u kohortnom istrazivanju sa 123 780 uzastopnih

PClI-ja iz Pan-London PCI Registry usporedivani su rezultati
u Velikoj Britaniji prije 1 nakon uvodenja javnog priop¢ivanja
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Remote preconditioning in STEMI was studied in the
CONDI-2/ERIC PPCI trial“® which randomized 5401 patients
to standard treatment (including a sham simulated remote
ischaemic conditioning at UK sites) or remote ischaemic
conditioning (intermittent ischaemia and reperfusion ap-
plied to the arm through four cycles of 5-min inflation and
5-min deflation of an automated cuff device) before primary
PCI. Unfortunately, remote ischaemic conditioning did not
improve clinical outcomes (cardiac death or hospitalization
for heart failure) at 12 months. New approaches and therapies
within this area are warranted if this experimentally well-
documented concept should ever reach the clinical applica-
bility.

Outcomes

Quality of treatment and outcomes

In a cohort of 389 507 NSTEMI patients, optimal care, de-
fined as the receipt of all eligible treatments, was inversely
related to risk status (defined by the GRACE risk score), i.e.
25.6% in low, 18.6% in intermediate, and 11.5% in high-risk
patients. At the end of 2.3years of follow-up, the associa-
tion between the use of all eligible guideline-indicated treat-
ments and improved survival remained only significant for
high-risk NSTEMI.#” Thus, optimal use of guideline-indicated
care for NSTEMI was associated with greater survival
gains with increasing GRACE risk, but its use paradoxically
decreased with increasing GRACE risk, thus leaving room for
improvement.

In the SWEDHEART registry, outcomes of patients present-
ing with NSTEMI followed over 20 years demonstrated a sub-
stantial improvement in long-term survival and reduction
in the risk of MACE.#¢ These improvements were associated
with the gradual uptake and widespread use of PCI and long-
term use of evidence-based medications, consistent with the
anticipated effectiveness of their implementation as proposed
in guidelines (Figure 5).

The value of a cardiac rehabilitation programme was com-
pared in 839 patients who attended a planned programme at
discharge after ACS or surgical revascularization, while 441
patients were discharged without it.#® At multivariable Cox
proportional hazard analysis, the cardiac rehabilitation pro-
gramme was an independent predictor of lower occurrence
of MACE (hazard ratio 0.55), while in a propensity-matched
analysis patients attending the cardiac rehabilitation pro-
gramme also experienced a lower total mortality (10% vs. 19%)
and CV mortality (2% vs. 7%) compared to non-rehabilitated
ones. Thus, the positive effects of ambulatory of cardiac reha-
bilitation are also notable in a real-world population.

Finally, in a cohort study of 123 780 consecutive PCIs from
the Pan-London PCI Registry the outcomes pre- and post-pub-
lic reporting in the UK were compared.®® After public reporting
was introduced, patients were older and had more complex
medical problems, while in-hospital MACE and MACCE and
30-day mortality rates were significantly lower. These results
probably reflect continued improvements in PCI outcomes
concomitant with the introduction of public reporting, but
the lower reported complication rate could also reflect a
change in the documentation of risk factors and a change in
operator behaviour. Reassuring, additional data from the UK
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FIGURE 5. (A and B) Kaplan—Meier estimates of the cumulative incidence of the first coprimary outcome (death from cardiovas-
cular causes or new myocardial infarction) and the second coprimary outcome (death from cardiovascular causes, new myocardial

infarction, or ischaemia-driven revascularization), respectively. Insets show the same data on an enlarged y axis.
PCI, percutaneous coronary intervention. Reprinted with permission from Ref.

ishoda.’®®Nakon uvodenja javnog priop¢ivanja bolesnici su bili
stariji i imali kompleksnije medicinske probleme, dok su in-
trahospitalni MACE i MACCE te 30-dnevna stopa mortaliteta
bili mnogo nizi. Ovi rezultati vjerojatno odrazavaju kontinui-
rane napretke u ishodima PClI-ja istodobne s uvodenjem mje-
ra javnog priop¢ivanja, no niza stopa komplikacija mogla bi
biti odraz promjene nac¢ina dokumentiranja rizi¢nih ¢imbeni-
ka i promjene u ponasanju operatera. Ohrabrujuc¢i su dodatni
podatci iz ovog registra koji potvrduju kontinuirano poboljsa-
vanje ishoda u AKS-uine pokazujurazliku uishodima ovisno
o dobu dana kad je lijeGenje provedeno. Bolesnici lije¢eni kako
hitni u no¢nim satima imali su sli¢ne ishode kao oni lije¢eni
uradno vrijeme.

Uzroci smrti nakon infarkta miokarda bez elevacije
ST-segmenta

U 66 252 bolesnika s NSTEMI-jem koji su bili uklju¢eni u 14
istrazivanja TIMI ispitivani su osnovna obiljeZja, naéini i vri-
jeme smrti. Od 2606 bolesnika u kojih je poznat nacin smrti,
75,1 % smrti bilo je povezano s MACE-om, 3,0 % s krvarenjem
(ukljucujuci intrakranijalno krvarenje), a 21,8 % bilo je vezano
uz nekardiovaskularne/nekrvare¢e dogadaje.®* Najcesc¢i na-
¢in KV smrti bila je iznenadna smrt i ponovljeni AIM (36,4 %
123,4 %). Ucestalost KV smrti povezanih s ponovljenim AIM-
om bila je visa u prvih 30 dana nego nakon 30 dana nakon
NSTEMI-ja (30,6 % prema 18,7%), dok je udio iznenadnih smrti
bio niZi u prvih 30 dana, nego nakon 30 dana (21,6 % prema
46,2 %). Stoga je iznenadna smrt ¢inila najveéi udio KV smrti
nakon 30 dana. Daljnje istraZivanje usmjereno na definiranje

registry also confirm continued temporal improvement in
outcomes in ACS and notably demonstrate no difference in
outcome depending on the times of day that treatment oc-
curred. Patients treated as emergencies at night had similar
outcomes to those treated within ‘office hours’.

Modes of death after non-ST-segment elevation
myocardial infarction

In 66 252 patients with NSTEMI enrolled in 14 TIMI tri-
als, baseline characteristics and modes and timing of
death were examined. Of the 2606 patients with known
modes of death, 75.1% were 1 elated to MACE, 3.0% were re-
lated to a bleeding event (including intracranial haemor-
rhage), and 21.8% were related to a non-CV/non-bleeding
event.’! The most common modes of CV death were sudden
death and recurrent AMI (36.4% and 23.4%, respectively).
The proportion of CV deaths related to recurrent AMI
was higher in the first 30 days than it was after 30 days
following NSTEMI (30.6% vs. 18.7%), whereas the proportion
of sudden death was lower in the first 30 days than after
30days (21.6% vs. 46.2%). Thus, sudden death represented
the largest proportion of CV deaths after 30 days. Further
investigations aimed at defining management approaches
to reduce sudden death following NSTEMI may be critical to
reducing late mortality.

Outcomes of in-hospital acute coronary syndromes

In a cohort study of 1.3 million patients hospitalized in US
Veterans Health Administration facilities, an incidence of
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terapijskih pristupa sa svrhom smanjenja ucestalosti izne-
nadne smrti nakon NSTEMI-ja moglo bi biti kritiéno za sma-
njenje kasnog mortaliteta.

Ishodi akutnih koronarnih sindroma nastalih u bolnici

U kohortnom istrazivanju na 1,3 milijuna bolesnika hospita-
liziranih u ustanovama US Veterans Health Administration
objavljena je incidencija AIM-a nastalih u bolnici od 4,27 na
1000 prijema. Riziéni ¢imbenici povezani s AIM-om nastalim
u bolnici jesu anamnesti¢ki podatci o IBS-u, povisena fre-
kvencija srca, niska razina hemoglobina te poviSena razina
leukocita.5? U usporedbi s uparenim kontrolama, mortalitet je
bio mnogo veéi u bolesnika s bolnickim AIM-om. Zakljuéno,
bolnicki su AIM-ovi ¢esti i povezani s prisutnim kardiova-
skularnim ¢imbenicima rizika i pokazateljima akutne bole-
stiiimaju visok mortalitet — do 60 % nakon 1 godine. Daljnja
istrazivanja bolnickih infarkta moZe pridonijeti smanjenju
rizika 1 poboljsati ishode bolesnika.

Ishodi atipicnih akutnih koronarnih sindroma
Spontana disekcija koronarnih arterija

Spontana disekcija koronarne arterije (SDKA) nedovoljno je
dijagnosticirano i slabo razjasnjeno stanje te vazan uzrok
AIM-a u mladih Zena.® Kanadska multicentri¢na, prospektiv-
na, opservacijska studija na 750 bolesnika, ¢ija su predisponi-
rajuca stanja ukljuc¢ivala fibromuskularnu displaziju u 31,1 %
slucajeva, sistemsku upalnu bolest u 4,7 %, babinje u 4,5 % te
bolesti vezivnog tkiva u 3,6 %.*® Vecina je lijeCena konzerva-
tivno, dok je 14 % podvrgnuto PCI-ju, a tek nekolicina kirursko-
me koronarnom premostenju. Bolnicki MACE iznosili su 8,8
%, a visi su bili u SDKA-u u razdoblju babinja (20,6 % prema 8,2
%). Ukupni 30-dnevni MACE iznosili su 8,8 %, uz napomenu
da su SDKA u babinju i bolesti vezivnoga tkiva bili neovisni
prediktori 30-dnevnih MACE-a.

Takotsubo sindrom

U dvama razli¢itim istraZivanjima na podatcima iz InterTak
Registry koja su uklju¢ivala vise od 1500 bolesnika sa Takot-
subo sindromom zaklju¢eno je da su unutarbolni¢ki sréani
arest (4,9 % bolesnika)® ili prisutnost pridruZzene maligne
bolesti (16,6 % bolesnika)® bili povezani s losijim dugoro¢nim
ishodima. Valja naglasiti da su bolesnici sa sr¢anim arestom
¢esce bili mladi, muskarci, imali apikalni takotsubo, fibrila-
ciju atrija, neuroloske komorbiditete, fizicke pokretace, dulji
korigirani QT-interval te nizu LVEF, dok su oni sa zlo¢udnim
bolestima bili stariji i vjerojatnije su imali fizicke pokretace, a
manje vjerojatno emocionalne.

Infarkt miokarda s neopstruiranim koronarnim arterijama
(MINOCA)

Dugorocni ishodi MINOCA bili su istrazivani u velikom US
Registru u koji je uklju¢eno 286 780 bolesnika s AIM-om, od
kojih je 5,9 % imalo MINOCA.5¢ Nakon prilagodbe rizika, bole-
snici s MINOCA imali su 43 % nizi rizik od MACE-a tijekom
12 mjeseci u usporedbi s onima koji su imali AIM i koronarnu
bolest srca. Ovaj je obrazac bio sli¢an i prilagodenim rizicima
od komponenti MACE-a. Zaklju¢no, MINOCA ima nepovoljnu
prognozu u starijih bolesnika, pri ¢emu 1 od 5 oboljelih dozivi
veliki neZeljeni dogadaj u razdoblju od 12 mjeseci.

Zene prema muskarcima

Utjecaj spola istrazivan je u 13 451 bolesnika s NSTEMI-jem
1 STEMI-jem lijecenih s pomoc¢u PCl-ja u Victorian Cardiac
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in-hospital AMI of 4.27 per 1000 admissions and risk factors
associated with in-hospital AMI such as history of IHD, elevat-
ed heart rate, low haemoglobin level, and elevated white blood
cell count were reported.® Compared with matched controls,
mortality was significantly higher for in-hospital AMI. Thus,
in-hospital AMI is common and associated with common
CV risk factors and markers of acute illness and with high
mortality approaching 60% at 1 year. Further studies of in-
hospital AMI may yield opportunities to reduce in-hospital
AMIrisk and improve patient outcomes.

Outcomes of atypical acute coronary syndromes
Spontaneous coronary artery dissection

Spontaneous coronary artery dissection (SCAD) is an under-
diagnosed and poorly understood condition and an important
cause of AMI in young women.® In the Canadian multicentre,
prospective, observational study of 750 patients, predispos-
ing conditions included fibromuscular dysplasia in 31.1%,
systemic inflammatory diseases in 4.7%, peripartum in 4.5%,
and connective tissue disorders in 3.6% were noted.*® Most
were treated conservatively, while 14% underwent PCI and a
few coronary artery bypass surgery. In-hospital composite
MACE was 8.8%, but higher in peripartum SCAD (20.6% vs.
8.2%). Overall 30-day MACE was 8.8% with peripartum SCAD
and connective tissue disease being independent predictors
of 30-day MACE.

Takotsubo syndrome

Two different studies of the InterTak Registry including over
1500 patients with takotsubo syndrome found that both in-
hospital cardiac arrest (4.9 of patients)* or the presence of an
associated malignancy (16.6% of patients)®® were associated
with worse long-term outcome. Of note, patients with cardiac
arrest were more likely to be younger, male, and have apical
takotsubo, atrial fibrillation, neurologic comorbidities,
physical triggers, longer corrected QT-interval, and lower
LVEF, while those with malignancy were older and more likely
to have physical triggers, but less likely to have emotional
triggers.

Myocardial infarction with non-obstructed coronary arteries

The long-term outcome of MINOCA was investigated in a
large US Registry of 286 780 AMI admissions of which 5.9%
had MINOCA 5¢ Following risk-adjustment, MINOCA patients
had a 43% lower risk of MACE over 12 months compared to
those with AMI and coronary artery disease. This pattern
was similar for adjusted risks of the MACE components.
Thus, MINOCA has an unfavourable prognosis in elderly pa-
tients with one in five suffering a major adverse event over
12 months.

Women vs. men

The impact of gender was assessed in 13 451 NSTEMI and
STEMI patients undergoing PCI in the Victorian Cardiac
Outcomes Registry in Australia.5” Women with STEMI had
significant delays in presentation and revascularization
with a higher 30-day mortality compared with men, while
women with NSTEMI had no delay in presentation or
revascularization, with mortality comparable to men. Thus,
public awareness campaigns might be needed to address
women's recognition and early action for STEMI.

In a Swiss population of 4360 patients with STEMI isch-
aemic time in women remained greater than that in men due



Outcomes Registry iz Australije.5” Zene sa STEMI-jem ima-
le su znatnu odgodu u prezentaciji i revaskularizaciji, s vi-
S§im 30-dnevnim mortalitetom u usporedbi s muskarcima,
dok Zene s NSTEMI-jem nisu imale odgodenu prezentaciju
ili revaskularizaciju, s mortalitetom usporedivim s onim u
muskaraca. Zaklju¢no, kampanje sa svrhom podizanja svije-
sti javnosti mogle bi biti potrebne za naglasavanje vaznosti
prepoznavanja i ranog reagiranja na simptome STEMI-ja kod
Zena.

U Svicarskoj populaciji od 4360 bolesnika sa STEMI-jem
vrijeme ishemije u Zena ostalo je ve¢e nego u muskaraca zbog
perzistentno duljega vremena do prezentacije bolesnica.’® U
usporedbi s muskarcima, klini¢ki znakovi poput nelagode u
prsima nisu predvidali odgodu u prezentaciji Zena, $to navodi
kako subolesnice sa STEMI-jem rjede svoje tegobe pripisivale
stanju koje zahtijeva hitno lijecenje.

U kineskoj populaciji medu 82 196 bolesnika, Zene hos-
pitalizirane zbog AKS-a rjede su primile akutno lijecenje 1
strategije sekundarne prevencije, nego muskarci.®® Primije-
¢ene razlike prema spolu u intrahospitalnoj smrtnosti bile su
uglavnom zbog losijih klini¢kih profila i rjede primjene akut-
nog lijeCenja temeljenog na dokazima.

Zakljuéno, Vincent 1 sur.®® u Spanjolskoj populaciji osam-
desetogodisnjaka u Sestomjese¢nom prac¢enju medu 535 bo-
lesnika sa STEMI-jem utvrdili su da je Zenski spol neovisno
povezan sa smréu i hospitalizacijom.

Korisnici javnog zdravstva prema korisnicima
privatnoga zdravstvenog osiguranja

U 42 6451171 545 bolesnika sa STEMI-jem koji su bili osigu-
rani preko javnoga zdravstva (Medicaid) ili privatnoga zdrav-
stvenog osiguranja® neprilagodenom je analizom zaklju¢eno
kako su korisnici javnoga zdravstva imali nizu ucestalost
koronarnih revaskularizacija te ve¢u stopu intrahospitalne
smrtnosti u usporedbi s privatno osiguranim bolesnicima.
Sliéni su rezultati dobiveni i u uparenim kohortama (propen-
sity matched cohorts). Daljnje je istrazivanje potrebno kako
bi se identificirali i razumjeli uzroci ovih razlika u ishodima
ovisno o vrsti osiguranja.

Crnci prema bijelcima

U americkoj kohorti od 6402 bolesnika samoidentificirani
bijeli i crni bolesnici razlikovali su se u nekoliko klini¢kih i
socioekonomskih obiljeZja.®? Visa prevalencija obiljeZja po-
vezanih s crnom rasom korelirala je s viSom stopom peto-
godisnjeg mortaliteta, no nisu primije¢ene razlike izmedu
bolesnika sa slicnim obiljeZjima koje bi ovisile o rasi. Stoga je
veca prevalencija obiljeZja povezanih s crnom rasom, ali ne i
rasa sama, bila vezana s visim rizikom od mortaliteta nakon
AIM-a.

Zakljucak

Vazni podatci iz velikih randomiziranih istrazivanja povecéa-
li su mogué¢nosti zbrinjavanja bolesnika s AKS-om. Isti¢emo
kako se prepoznavanje klinickoga spektra AKS-a povecalo
u posljednjim godinama te se atipi¢ni oblici, osim klasiénih
STEMI-ja 1 NSTEMI-ja, poput Takotsubo sindroma, disekcije
koronarnih arterija, MINOCA i miokarditisa (slika 6), pojaca-
no prepoznaju, karakteriziraju, a njihovi uzroci i mehanizmi
definiraju. Lije¢enje ovih, novih oblika AKS-a jo$ nije teme-
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to persistently greater patient delays.%® In contrast to men,
clinical signs of ongoing chest discomfort did not predict
delays in women, suggesting that female STEMI patients
were less likely to attribute symptoms to a condition requiring
urgent treatment.

In a Chinese population of 82 196 patients women hospital-
ized for ACS less frequently received acute treatments and
strategies for secondary prevention than men.%° The observed
sex differences in in-hospital mortality were mainly due
to worse clinical profiles and fewer evidence-based acute
treatments provided to women with ACS.

Finally, Vicent et al® in an octogenarian Spanish
population of 535 patients with STEMI found that female sex
was independently associated with death and hospitalization
at 6-month follow-up.

Medicaid beneficiaries vs. privately insured individu-
als

In 42 645 and 171 545 STEMIs receiving Medicaid or private
insurance, respectively,® in unadjusted analyses, Medicaid
beneficiaries had lower rates of coronary revascularization
and higher rates of in-hospital mortality compared with
privately insured individuals. Similar results were found in
a propensity-matched cohorts. Further studies are needed to
identify and understand the causes of the variation in STEMI
outcomes by insurance status.

Black vs. White patients

In a US cohort of 6402 patients, self-identified black and
white patients differed in several clinical and socioeconomic
characteristics.® The higher the prevalence of characteristics
associated with being black, the higher the 5-year mortality
rate, but no differences were observed between black and
white patients with similar characteristics. Thus, a greater
prevalence of characteristics associated with black race, but
not race itself, was associated with higher mortality risk after
AMI.

Conclusions

Important data from large randomized trials have aug-
mented the management of patients presenting with ACS.
Importantly, recognition of the clinical spectrum of ACS has
expanded in recent years and atypical forms, besides the
classical STEMI and NSTEMI, such as takotsubo syndrome,
coronary dissection, MINOCA, and myocarditis (Figure 6)
have been increasingly recognized, characterized and their
causes and mechanisms defined. The management of these
novel forms of ACS is still not evidence-based, but significant
progress has been made recently. Furthermore, disparities
in the implementation of guideline-based therapies are in-
creasingly addressed to the benefit of the patient population
at large.
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ljeno na dokazima, no nedavno su postignuti znatni napred-
ci. Nadalje, razlike u implementaciji terapija temeljenih na
dokazima pojacano se naglasavaju u korist Siroke populacije
bolesnika.

The opinions expressed in this article are not necessarily those of the Edi-
tors of the European Heart Journal or of the European Society of Cardiology.
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The Spectrum of ACS
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FIGURE 6. Take home figure The spectrum of acute coronary syndromes encompasses plaque rupture and erosion (=Type 1

myocardial infarction), Type 2 myocardial infarction, epicardial and microvascular coronary spasm, coronary embolism, acute
myocarditis, takotsubo syndrome, and coronary dissection.
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