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SAZETAK: Zene s akutnim infarktom miokarda s elevacijom ST-segmenta primaju jo$ uvijek subop-
timalnu skrb i imaju losiji ishod nakon infarkta miokarda (IM) nego muski spol. Americka udruga
American Heart Association osvijestila je razlike u zbrinjavanju akutnog infarkta miokarda izmedu
muskaraca 1 Zena te je postavila medicinsko zbrinjavanje Zena s IM-om kao prioritet zdravstvene
usluge. Fibrilacija atrija (FA) u Zena danas se jos uvijek ne lije¢i adekvatno oralnim antikoagulantnim
lijekovima, a povezana je s ¢es¢im mozdanim udarom. U lijeGenju FA-a u Zena ¢eSée se primjenjuje
kontrola frekvencije, a rjede kontrola ritma. Zene se rjede podvrgavaju invazivnim kardiovaskularnim
procedurama. Prevencija mozdanog udara odrednica je lijecenja FA-a.

SUMMARY: Today, women with ST-elevation myocardial infarction receive suboptimal management
and have worse outcomes than men, with higher rates of in-hospital adverse events and higher mor-
tality. In 2017, the American Heart Association identified “‘closing knowledge gaps on acute myocardial
infarction and treatments for women” as a public health priority. There are sex-specific differences
in the management of atrial fibrillation (AF). Women with AF receive suboptimal management and
are significantly less likely to receive therapeutic anticoagulation, attempt rhythm control, or undergo
invasive cardiovascular procedures. Stroke prevention still remains central to the management of AF.
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anas, unato¢ bitnim napredcima u pre-
D venciji bolesti i zdravstvenoj zaétiti, kao i
produZenom ocekivanom trajanja Zivota,
sve se viSe se navodi potrebnost kvalitete zdrav-
stvene usluge te je nevjerojatno da jos uvijek ima
razlika izmedu muskaraca i Zena u dijagnostic-
kome zbrinjavanju fibrilacije atrija ili infarkta
miokarda®®. To se ocituje u losijemu klinickom
ishodu s visom stopom neZeljenih ishoda tije-
kom hospitalizacije 1 viSom smrtnoscu zena*.
American Heart Association uocila je potrebu
osvjeSc¢ivanja problema razlike u zbrinjavanju
akutnog infarkta miokarda izmedu muskara-
ca i Zena te je kao prioritet postavila jednakost
medicinskoga zbrinjavanja Zena (i muskaraca) s
infarkom miokarda (IM)°.
S obzirom na to da postoje fizioloSke razlike u

samom elektrokardiogramu (EKG) izmedu mus-
karacaiZena te da Zene imaju vrlo ¢esto atipiénu

he necessity for quality health services
| has been increasingly emphasized re-
cently despite significant advances in dis-
ease prevention and health care as well as an in-
crease in expected lifespan. It is incredible there
are still differences between men and women in
diagnostic management of atrial fibrillation or
myocardial infarction'®. These differences also
manifest in higher mortality and poorer clini-
cal outcomes in women, with higher rates of un-
wanted outcomes during hospitalization. The
American Heart Association emphasized the
need to raise awareness of the differences in the
management of acute myocardial infarction be-
tween men and women and prioritized achiev-
ing equality in medical management for women
(and men) with myocardial infarction (MI)®.

Given that there are physiological differences
in the electrocardiograms (ECG) themselves be-
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klini¢ku sliku IM-a i mnogo ¢e$¢e mikrovaskularnu bolest,
smatramo da je iznimno vazno u svakodnevnom radu provo-
diti jednaki pristup zdravstvene zastite Zena s IM-om i fibri-
lacijom atrija (FA).

Fizioloske razlike u elektrokardiogramu
izmedu muskaraca i zena

Ono sto se moZe uociti kao ,Zenski EKG" jest J-tocka niza od
0,1 mV u prekordijalnim odvodima uz naglu tranziciju od QRS-
kompleksa prema ST-segmentu u prekordijalnim odvodima.
,Muski oblik" EKG-a ima J-to¢ku visu od 0,1 mV u najmanje
jednom od c¢etiriju odvoda i ST-kut je =20 stupnjeva u najma-
nje jednom od tih odvoda. Cesto nalazimo tzv. juvenilni oblik
EKG-a (negativni T-val u odvodu V1) kao normalnu varijaciju
,2zenskog EKG-a" pa stoga posebno mjesto u analizi EKG-a ima
T-val®. Repolarizacija je pod utjecajem Zenskih hormona, po-
sebice funkcioniranje kalijevih kanala. Stoga je QTc interval
mnogo duZi u Zena nego u muskaraca u svim dobnim sku-
pinama (promatrano od 17 do 75 godina)’. Jednake promjene
repolarizacije u Zena uocene su i pri mjerenju T-alternansa.

Postoji hipoteza da razlika u EKG-u izmedu Zena i muska-
raca nastaje zbog utjecaja razine testosterona, a tomu prido-
nosi i analiza EKG-a u muskaraca koji su orhidektomirani. U
Zena koje se koriste hormonskim nadomjesnim lijeCenjem
nisu utvrdene znatne promjene QT-intervala, no moguca je
prolongacija QT-a u Zena u drugoj fazi menstrualnog ciklu-
sa®’. Stoga treba biti oprezan pri primjeni lijekova u Zena koji
produljuju QT-interval.

Razlike u dijagnostici i zbrinjavanju
koronarne bolesti srca

Metaanaliza 74 studije koja je ukljucila 13 331 Zenu i 11 511
muskaraca pokazala je da je atipi¢éna angina 11 — 27 % cesc¢a
u Zena mladih od 65 godina nego u Zena starijih od 75 godina
kaoiumuskaraca®. Angiografski je vise od 50 % takvih ispita-
nica imalo suZenje koronarnih Zila koje je bilo manje od 50 %,
dok su ostale imale minimalnu stenozu ili uop¢e nisu imale
koronarnu bolest srca (KBS). Neopstruktivna KBS ¢esce se di-
jagnosticira u mladih Zena koje se prezentiraju akutnim koro-
narnim sindromom®. Zene s akutnim infarktom miokarda s
elevacijom ST-segmenta (STEMI) imale su ¢eSée neopstruk-
tivnu KBS u usporedbi s muskarcima (10 — 25 % prema 6 — 10 %).
Neopstruktivna KBS i atipi¢na bol pridonosi dvostruko veéem
riziku od nefatalnog IM-a u usporedbi s asimptomatskim Ze-
nama'®. Problem u neprepoznavanju i neadekvatnom zbrinja-
vanju Zena s KBS-om najcesce je u dijagnostickom postupku:
najcescée je primjenjivani test opterecenja. Medutim, u Zena
je senzitivnost testa 61 %, a specificnost 70 %. U muskaraca
je senzitivnost 72 %, a specificnost 77 %. Osim toga, do 14 %
Zena ima lazno pozitivan nalaz. Stoga je nuzno u dijagnosti-
¢kom postupniku u Zena koristiti se drugim metodama.

Preporucuje se stoga pri sumnji na KBS i nejasnom nala-
zu ergometrije koristiti se stres-ehokardiografijom ili jednom
od perfuzijskih metoda. Pozitronska emisijska tomografija
(SPECT) neinvazivna je metoda s visokom senzitivno$éu (95
%) 1 nesto manjom specificno$céu, a u praksi se vrlo dobrim po-
kazala i primjena vazodilatatora (dipiridamola) u stres-testu
(senzitivnost 95 do 100 %, a specificnost do 89 %)*.

Lovri¢ Benci¢ M, Prkacin I.

tween men and women and that women often have a very atyp-
ical clinical picture for MI as well as a much higher prevalence
of microvascular diseases, we believe it is extremely important
to apply the same health care approach in the protection of
women with MI and atrial fibrillation (AF) in everyday practice.

Physiological differences in electrocardio-
grams between men and women

What can be identified as the “female ECG” is a J point lower
than 0.1 mV in the precordial leads with a sudden transition
from QRS complex to ST segment in precordial leads. The
‘male form” of ECG has a J point higher than 0.1 mV in at least
one of the four leads and an ST angle of >20 in at least one of
those leads. We often find the so-called juvenile form of ECG
(negative T-wave in the V1 lead) as a normal variation of “fe-
male ECG”; consequently, T-waves have a special role in ECG
analysis®. Repolarization is under the influence of female
hormones, especially the function of calcium channels, caus-
ing the QTc interval to be significantly to be significantly lon-
ger in women than in men in all age groups (studied for ages
17-75)". The same repolarization changes in women were also
found when measuring T-wave alternans.

According to one hypothesis, the ECG difference between
men and women is caused by the influence of testosterone lev-
els, which is corroborated by ECG analysis in men who under-
went orchiectomy. No significant changes in QT intervals were
found in women receiving hormone supplement treatment,
but QT prolongation is possible in women who are in the sec-
ond phase of the menstrual cycle®”. One must thus be careful
in applying medication in women with prolonged QT intervals.

Differences in diagnostics and treatment
of coronary artery disease

Ameta-analysis of 74 studies which included 13,331 women and
11,511 men showed that atypical angina is 11-27% more com-
mon in women under 65 years of age than in men and women
older than 75% Angiographically, more than 50% of these fe-
male subjects had coronary vessel constriction that was lower
than 50%, while the rest had minimal stenosis or no coronary
artery disease (CAD) at all. Non-obstructive CAD is more often
diagnosed in younger women who present with acute coronary
syndrome®. Women with acute myocardial infarction with ST
segment elevation (STEMI) had non-obstructive CAD more fre-
quently compared with men (10-25% vs. 6-10%, respectively).
Non-obstructive CAD and atypical pain contribute to a risk of
non-fatal MI that is twice as high than that of asymptomatic
women®. The failure to recognize and adequately treat women
with CAD usually lies in the diagnostic procedure: the stress
test is the one that is most frequently used. However, the sen-
sitivity and specificity of this test in women is 61% and 70%,
respectively. In men, the sensitivity and specificity are 72% and
77%, respectively. In addition, up to 14% of women have a false-
positive result. It is thus necessary to apply different methods
in the diagnostic procedure for women.

The use of stress echocardiography or one of the perfusion
methods is thus recommended when suspecting CAD and in
case of unclear stress test results. Positron emission tomog-
raphy (SPECT) is a non-invasive method with high sensitivity
(95%) and somewhat lower specificity, and the use of vasodila-
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Usporedujuc¢i dostupnost transradijalnoga pristupa perku-
tanoj koronarnoj intervenciji (PCI) za zbrinjavanje STEMI-ja u
Zena u odnosu prema muskarcima tijekom 2017./2018. godine,
u americkim je istraZivanjima uo¢ena njegova nedostatnost.
Tako najvecu korist od primarnog PCI-ija imaju upravo Zene
s transradijalnim pristupom (kojim se smanjuju komplika-
cije poput krvarenja), isti se primjenjuje mnogo rjede nego u
muskaraca'?®®. Neovisni ¢imbenici rizika od krvarenja nakon
PCI-ja upravo su prezentacija STEMI-ja i Zenski spol koji su
povezani s povisenom smrtnoséu nakon STEMI-ja. Upravo je
u Zena sa STEMI-jem izazov uskladiti i posti¢i ravnotezu lije-
kovima koji omogucéuju potrebnu antitrombocitnu/agregacij-
sku zastitu bez povisenog rizika od krvarenja. Huded 1 sur. u
istrazivanju iz 2018. godine navode moguénost smanjenja ri-
zika od krvarenja za 5,4 % i smanjenja broja transfuzija eritro-
citaza 3,9 % uZena sa STEMI-jem ako se primijeni jedinstveni
dijagnosticki sustav (4-step STEMI protocol) uz farmakolos-
ku terapiju temeljenu na smjernicama (guideline-directed
medical therapy; GDMT)®. U istraZivanju je bio usporedivan
prethodni dijagnostic¢ki postupak zbrinjavanja s novopredlo-
Zenim: obuhvac¢ena su ukupno 1272 ispitanika sa STEMI-jem
(68 % muskaraca, 32 % Zena), a Zene su bile starije i imale vise
pridruZenih kroniénih bolesti. Ispitanici su bili podijeljeni u
dvije skupine: skupinu u kojoj se novopredloZeni postupnik
GDMT redovito primjenjivao i kontrolnu skupinu u kojoj se
GDMT prije PCl-ja manje primjenjivao. Zene u kontrolnoj
skupini imale su visu ucestalost mozdanog udara u bolnici,
vaskularne komplikacije, krvarenje, transfuzije i smrtnost. U
skupini s novopredloZenim postupnikom postignuto je snize-
nje 30-dnevne smrtnosti Zena (3,2 % vi§a u Zena nego u mus-
karaca; p = 0,090) u usporedbi s kontrolnom skupinom (6,1%
viSa u Zena nego u muskaraca; p = 0,002)%.

Fibrilacija atrija u zena

Procjenjuje se da je 2010. godine u svijetu 20,9 milijuna mus-
karaca i 12,6 milijuna Zena bolovalo od fibrilacije atrija (FA)*.
Smatra se da ¢e do 2030. godine Europska unija imati 14 do 17
milijuna bolesnika s FA-om, tj. da se svake godine dijagnosti-
cira 120 000 do 250 000 novih bolesnika. Prevalencija FA-a u
muskaraca iznosi 596 na 100 000 osoba, a u Zena je niza: 373
na 100 000 osoba. Kako populacija stari, prevalencija i trosko-
vivezani za zbrinjavanje FA-a neprekidno rastu.

Rizi¢ni ¢imbenici za FA najceSée su Secerna bolest, arterij-
ska hipertenzija, povec¢ani indeks tjelesne mase (ITM), porast
Zivotne dobi, pusenje, kao i KBS*. Tijekom proslih desetlje¢a
spomenuti su se ¢cimbenici promijeniliiumuskaracaiu Zena:
na prvo mjesto izbili su pove¢an ITM, neregulirana arterijska
hipertenzija, tj. metabolicki sindrom koji ¢ine neke od rizi-
¢nih ¢imbenika nastanka i1 kroni¢ne bubrezne bolesti**. Do-
sadasnje studije nisu pokazale utjecaj hormonske terapije na
pojavu FA-a, posebno ne hormonskoga nadomjesnog lijeGenja
u postmenopauzi. Medutim, najvece su se razlike pokazale
u lijecenju Zena s FA-om i poveéanim rizikom za dobivanje
mozdanog udara®.

Najvise podataka pruzaju studije o antikoagulanim lijeko-
vima, iako su i u njima Zene uklju¢ene u manjem broju (35 do
40 % svih ispitanika). U svim do sada provedenim studijama
uocen je povecani rizik za dobivanje mozdanog udara u Zena
s FA-om, posebice u Zena koje imaju sr¢ano popustanje s ocu-
vanom sistolickom funkcijom (HFpEF). Zenski je spol neovi-
sni ¢imbenik rizika za mozdani udar prouzroc¢en FA-om i za
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tors (dipyridamole) during stress tests has also been shown to
be effective (sensitivity 95% to 100%, specificity 89%)™.

American studies conducted in 2017/2018 that compared
the availability of the transradial approach in percutaneous
coronary intervention (PCI) for the treatment of STEMI in
women compared with men found that it was unsatisfactory
for women. Although it is women with transradial approach
who benefit most from primary PCI (reducing complications
such as bleeding), it is applied far more rarely than in men?#*,
Independent risk factors for bleeding after PCI are STEMI
presentation and the female sex, which are associated with
higher mortality after STEMI. The challenge in women with
STEMLIis to coordinate and balance medications that allow for
the necessary antithrombotic/aggregation protection without
increased risk of bleeding. Huded et al. in a study from 2018 on
women with STEMI found a reduction in bleeding risk and the
number of erythrocyte transfusions of 5.4% and 3.9%, respec-
tively, as a result of the application of a unique diagnostic sys-
tem (4-step STEMI protocol) in addition to guideline-directed
medical therapy (GDMT)®. The study compared the previous
diagnostic management procedure with the newly suggested
one: there was a total of 1,272 participants with STEMI (68%
men, 32% women); the women where older and had more co-
morbid chronic diseases. The participants were divided into
two groups: the group in which the new GDMT was applied
reqgularly and the control group where the GDMT was applied
less regularly before PCI. The women in the control group had
a higher incidence of in-hospital stroke, vascular complica-
tions, bleeding, transfusion, and mortality. The group using
the new GDMT approach achieved a reduction in 30-day mor-
tality in women (3.2% higher in women in comparison with
men, p = 0.090) in comparison with the control group (6.1%
higher in women than in men, p = 0.002)%.

Atrial fibrillation in women

It is estimated that in 2010 20.9 million men and 12.6 mil-
lion women suffered from atrial fibrillation (AF) globally*. It
is believed that by 2030 the European Union will have 14 to
17 million patients with AF, i.e. that approximately 120,000 to
250,000 new patients are diagnosed every year. The preva-
lence of AF in men is 596 per 100,000 persons and is lower
in women: 373 per 100,000 persons. As the overall population
ages, the prevalence and financial burden associated with AF
management are constantly increasing.

The risk factors for AF are usually diabetes, arterial hy-
pertension, increased body-mass index (BMI), advanced age,
smoking, and CAD*. Over the past decades, these factors have
changed both in women and in men: the first places were tak-
en by increased BMI, unreqgulated arterial hypertension, and
metabolic syndrome, which also represent some of the risk
factors for the development of chronic renal disease®. Cur-
rent studies have not found an influence of hormone therapy
on the manifestation of AF, especially not for postmenopaus-
al hormone supplementation. However, the most significant
differences were observed in the treatment of women with AF
and increased risk of stroke?.

Most of the data comes from anticoagulant medication
studies, although they also include women in smaller num-
bers (35-40% of total participants). All studies to date found in-
creased risk of suffering stroke in women with AF, especially
with women who had heart failure with preserved ejection



sustavnu tromboemboliju. To je uvrsteno i u CHA,DS,-VASc
bodovni sustav (kongestivno zatajivanje srca / sistolicka
disfunkcija, hipertenzija, dob >65, diabetes mellitus, mozda-
ni udar /TIA/ tromboembolizam, vaskularna bolest, Zenski
spol). Svaki navedeni parametar pridonosi ukupnome broju
(0 = 9) koji upu¢uje na stupanj rizika od mozdanog udara.
Zenski je spol uvrsten i za procjenu rizika od krvarenja u tzv.
HAS-BLED bodovni sustav (hipertenzija, poremecaj funkcije
bubrega ili jetre, prethodni mozdani udar, kao i anamnesticki
podatak o krvarenju). Svaki navedeni parametar pridonosi
ukupnome broju (0 — 9) koji upucuje na rizik od velikoga kr-
varenja unutar godine dana®. Krvarenje uz lijeCenje oralnim
antikoagulantnim lijekovima zbog FA pojavljuje se cesc¢e u
starije populacije (¢esc¢e Zene) i onih s kroniénim bolestima.
Krvarenje je ¢eSée u osoba s kroni¢nom bubreZznom bolesti,
kao i zbog interakcija lijekova (tvari koje induciraju P-gp si-
stem u jetri, npr. rifampicin i gospina trava), ili ga inhibiraju
(statini, antiaritmici, antifungici, antivirusni lijekovi)®.

Mnoga su istrazivanja pokazala razliku u upotrebi antiko-
agulantnih lijekova izmedu Zena i muskaraca?. Razlika se
prati i kroz populacije i kroz razli¢ite dobne skupine. Ako se
gleda dugogodisnje pracenje (2 — 5,3 godine) muskarci s FA-
om imaju visi rizik od smrti negoli Zene. Prema rezultatima
istrazivanja, kljuéne su razlike u lije¢enju Zena: u povec¢ano-
me protrombotskom stanju u Zena, razli¢itom cerebralnom
protoku krvi, genskoj predispoziciji, pa i sociokulturnim uzro-
cima (kasnije traZenje medicinske pomo¢i, primjena varfari-
na). U lije¢enju FA-a u Zena primijeéeno je da su one ¢esée
podvrgnute kontroli frekvencije, a rjede kontroli ritma?.

Sto se ti¢e kateterske ablacije FA-a, Zene podvrgnute tom
postupku bile su vise Zivotne dobi, dok su ishodi i komplikaci-
je bili podjednaki kao u skupini musgkaraca. Sto se tie razlika
u sklonosti krvarenju, provedene su post hoc analize u svim
vecim istrazivanjima novih antikoagulantnih lijekova i u nji-
ma nisu nadene znatne spolne razlike glede vec¢ih krvarenja.
Analize ARISTOTLE i ROCKET AF pokazale su da je rizik od
krvarenja manji u Zena nego u muskaraca.

Zakljucak

Klini¢ka slika KBS-a moze se oc¢itovati drukéije u Zena mla-
dih od 65 godina u usporedbi sa starijim Zenama i muskarci-
ma: ¢eSce se nalaze atipi¢ne tegobe, znojenje, umor, kratkoc¢a
daha, dispneja i atipi¢ni bol. Stoga sustavni pristup zbrinja-
vanju STEMI-ja pridonosi smanjenju razlika u zbrinjavanju i
ishodu medu spolovima.

U usporedbi s drugim podru¢jima moderne kardiologije
ima jos uvijek nedoumica u svakodnevnom radu vezanih uz
razlike izmedu spolova u zbrinjavanju FA-a. Upravo bi razli-
¢itosti (posebice u mladoj dobi zbog hormonske razli¢itosti)
mogle pridonijeti terapijskoj opciji (kontrola ritma, a ne samo
frekvencije) i prognozi (primarno prevencija mozdanog uda-
ra).

Lovri¢ Benci¢ M, Prkacin I.

fraction (HFpEF). Female sex is an independent risk factor for
stroke caused by AF and for systemic thromboembolism. It
was included in the CHA,DS,-VASc scoring system (conges-
tive heart failure/systolic dysfunction/hypertension/age>65,
diabetes, stroke/TIA/thromboembolism, vascular disease, fe-
male sex). All of the parameters contribute to the final score
(0-9) that indicates the risk level for stroke'. Female sex has
also been included in the risk assessment in the HAS-BLED
scoring system (hypertension, functional disorder of the liver
or kidneys, history of stroke, and history of bleeding). Each
of the parameters contributes to the final score (0-9) that in-
dicates the risk of major bleeding within a year'. Bleeding
from anticoagulation medication for AF is more common in
the older population (and in women) as well as in patients
with chronic diseases. It is also more common in persons
with chronic renal disease and due to medication interac-
tions (substances that induce the P-gp system in the liver (for
instance rifampicin and St John's wort) or inhibit it (statins,
antiarrhythmics, antifungal and antiviral medication)®.

Many studies have found a difference in the use of anti-
coagulation medication between men and women?. Differ-
ences has also been found among populations and different
age groups. In long-term follow-up (2-5.3 years), men with AF
had a higher risk of death compared with women. According
to study results, the differences in the treatment of women
are crucial: in the elevated prothrombine state in women, dif-
ferent cerebral blood flow, genetic predisposition, and socio-
cultural causes (later seeking of medical aid, application of
warfarin). In the treatment of AF in women, it has been noted
that they are more often subjected to frequency control and
more rarely to rhythm control?.

As far as catheter ablation for AF is concerned, women
who underwent it were of a more advanced age, whereas the
outcomes and complications were similar as in the male
group. Regarding differences in bleeding propensity, post hoc
analyses performed in all larger studies of new anticoagula-
tion medication did not find significant differences in major
bleeding between the sexes. The ARISTOTLE and ROCKET AF
analyses demonstrated that the risk of bleeding is lower in
women than in men.

Conclusion

The clinical picture of CAD can present differently in women
younger than 65 in comparison with men and older women:
atypical symptoms are more common, as well as sweat-
ing, fatigue, shortness of breath, dyspnea, and atypical pain.
Therefore, a systemic approach to STEMI management con-
tributes to a reduction in the differences in management and
outcomes among the sexes.

In comparison with other fields in modern cardiology, there
are still unclarified questions regarding everyday practice
related to the differences among the sexes and AF manage-
ment. It is these differences that could (especially at a young
age due to hormonal differences) contribute to treatment op-
tions (controlling rhythm, not just frequency) and prognosis
(primarily stroke prevention).
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