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Uvod
Infarkt miokarda (MI) jedan je od glavnih uzro-
ka smrti i pobola u cijelome svijetu, a perkutana 
koronarna intervencija (PCI) ima ključnu ulogu 

SAŽETAK: Uvod: Prethodna istraživanja o povezanosti spola i ejekcijske frakcije (EF) odnosila su se 
samo na jednožilnu koronarnu bolest te su uzimala u obzir samo bolesnike s akutnim infarktom 
miokarda s elevacijom ST-segmenta (STEMI). U ovom smo radu istražili učinak spola na EF u akut-
nome koronarnom sindromu, uključujući STEMI i akutni infarkt miokarda bez elevacije ST-segmenta 
(NSTEMI) kod koronarne bolesti svih krvnih žila jer one mogu utjecati na funkciju lijeve klijetke.

Bolesnici i metode: U istraživanje je bilo uključeno 480 bolesnika s akutnim koronarnim sindromom 
(STEMI i NSTEMI). Zabilježene su sve početne karakteristike, kao i početna EF. Svi su bolesnici bili 
liječeni reperfuzijskom terapijom prema međunarodnim smjernicama. Nakon praćenja od godine 
dana EF je izmjerena ponovno.

Rezultati: Žene su bile statistički značajno starije od muškaraca (P < 0,05). Postojala je značajna razlika 
u EF-u između žena i muškaraca (P < 0,05). Tijekom razdoblja praćenja nije bilo značajnih promjena u 
EF-u u skupini žena (P > 0,05). Životna dob i ženski spol pokazali su se neovisnim prediktorima prom-
jene EF-a.

Zaključak: Ženski je spol neovisan prediktor oporavka EF-a u bolesnika s akutnim koronarnim sindro-
mom (STEMI i NSTEMI).

SUMMARY: Introduction: Previous gender-related studies on ejection fraction (EF) were single vessel 
specific and considered only patients with ST-segment elevation myocardial infarction (STEMI). This 
study evaluated the effect of gender on EF in acute coronary syndrome, including STEMI and non-ST-
segment elevation myocardial infarction (NSTEMI) as well as all blood vessels, since they can affect 
left ventricular function.

Patients and Methods: 480 patients with acute coronary syndrome (STEMI and NSTEMI) were en-
rolled. All baseline characteristics along with EF were noted. All patients received reperfusion therapy 
as per international guidelines. Patients were followed up for one year, after which EF was reassessed. 

Results: Women were significantly older than men (P<0.05). There was significant difference between 
EF the between female and male groups (P<0.05). No significant change was seen in EF in the female 
group during follow-up (P>0.05). Age and female gender were found to be independent predictors of 
change in EF.

Conclusion: Female gender is an independent predictor of recovery of EF in patients with acute coro-
nary syndrome (STEMI and NSTEMI). 
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Introduction
Myocardial infarction (MI) is a major cause of 
morbidity and mortality worldwide, and per-
cutaneous coronary intervention (PCI) plays a 
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vital role in its management.1,2 Despite the fact that women 
are affected less often than men, their mortality rates have 
been shown to be much higher.3

Myocardial infarction resulting in necrosis causes left ven-
tricular (LV) dilatation and dysfunction. Impaired LV systolic 
function has been proven to be associated with poor outco-
mes, so left ventricular ejection fraction (LVEF) is regarded as 
an important factor for short and long-term outcomes.4-8

Currently, the optimum strategy in treatment of patients with 
MI is revascularization of the culprit vessel with PCI.9,10 In spite 
of the well-established role of PCI in protecting viable myocar-
dium and improvement in the overall LV function, variable 
outcomes have been reported based on gender differences.11,12

As compared with men, women have been reported to have 
higher mortality after PCI. This may be due to higher risk in 
women at the time of PCI.13,14 However, differences based on 
gender with regard to LVEF in patients with ST-segment ele-
vation myocardial infarction (STEMI) and non-ST-segment 
elevation myocardial infarction (NSTEMI) receiving PCI have 
not been extensively studied apart from very few studies that 
only examined patients with anterior wall MI (STEMI).

The LV is mainly supplied by the left anterior descending 
(LAD) branch of the left main coronary vessel.15 Ejection frac-
tion is also affected by infarctions other than the ones asso-
ciated with the LAD artery such as right ventricular infarcti-
on and the dominant circumflex artery with the major obtuse 
marginal branch. Therefore, in this study we enrolled patients 
(STEMI and NSTEMI) irrespective of the vessel involved and 
assessed the effect of gender on recovery of LVEF. 

Patients and Methods
Patients admitted to our hospital who fulfilled the following 
criteria were enrolled in the study: (a) age between 40 and 70 
years; (b) patients with acute myocardial infarction and no 
previous history of ischemic heart disease; (c) patients giving 
written and informed consent. Patients who did not give con-
sent or who could not afford to undergo percutaneous revas-
cularization due to financial constraints were excluded from 
the study.

At presentation, all baseline characteristics such as age, 
gender, diabetes, hypertension, smoking, LVEF, family history 
of coronary artery disease (CAD), and interval from onset of 
chest pain to PCI were noted. During coronary angiography, 
assessment of severity of coronary stenosis and TIMI flow 
was performed by three consultant cardiologists. 

Echocardiography was carried out at baseline (before PCI) 
and after one year by experienced operators who were blinded 
to patient information. Ejection fraction was estimated with 
biplane Simpson’s rule using GE Vivid S5 system.16

Continuous variables were described as mean ± SD (stan-
dard deviation) and Student t-test was used for comparison. 
Categorical variables were described as frequencies and per-
centages, and Pearson’s chi square test was used for compa-
risons. Rank-sum test and multiple linear regression analysis 
were used to assess the effect of gender and various other va-
riables on the change in LVEF one year after PCI. A P value of 
less than 0.05 was considered significant. All analyses were 
carried out using SPSS (version 20.0; SPSS, Chicago, Illinois, 
USA).
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u njegovu liječenju.1,2 Usprkos činjenici da su žene rjeđe za-
hvaćene od muškaraca, njihova se stopa smrtnosti pokazala 
mnogo višom.3

Infarkt miokarda dovodi do nekroze koja je uzrokom dilata-
cije lijeve klijetke (LV) i njezinu disfunkciju. Dokazano je da je 
oslabljena sistolička funkcija LV povezana s lošim ishodima, 
pa se ejekcijska frakcija lijeve klijetke (EF) smatra važnim 
čimbenikom za kratkoročne i dugoročne ishode.4-8

Trenutačno je optimalna strategija liječenja bolesnika s 
MI-jem revaskularizacija zahvaćene žile s pomoću PCI-ja.9,10 

Usprkos dobro potvrđenoj ulozi PCI-ja u zaštiti vijabilnog tki-
va miokarda i u poboljšanju opće funkcije LV-a, istraživanja 
su zabilježila različite ishode ovisno spolu.11,12

Prema istraživanjima, žene imaju višu smrtnost nakon PCI-ja 
u usporedbi s muškarcima. Moguće je da je to zbog višeg rizika u 
žena u trenutku liječenja  PCI-jem.13,14 No razlike na osnovi spola 
glede EF-a u bolesnika s akutnim infarktom miokarda s elevaci-
jom ST-segmenta (STEMI) i infarktom miokarda bez elevacije ST-
segmenta (NSTEMI) koji su bili liječeni primjenom PCI-ja nisu de-
taljno istražene, osim vrlo maloga broja studija koje su istraživale 
samo bolesnike sa STEMI-jem koji je zahvaćao prednju stijenku.

Lijeva se klijetka krvlju opskrbljuje  prije svega preko lije-
ve prednje silazne grane.15 Na EF utječu i drugi infarkti osim 
onih vezanih za tu arteriju, kao što je to infarkt desne klijetke 
i dominantne cirkumfleksne arterije i marginalne grane. Sto-
ga smo u naše istraživanje uključili bolesnike sa STEMI-jem 
i NSTEMI-jem neovisno o zahvaćenoj krvnoj žili te istražili 
učinak spola na oporavak EF-a.

Bolesnici i metode
U istraživanje smo uključili bolesnike primljene u našu bolni-
cu koji su zadovoljavali sljedeće kriterije: (a) životna dob izme-
đu 40 i 70 godina; (b) bolesnici s akutnim infarktom miokarda 
bez prethodnog anamnestičkog podatka o koronarnoj bolesti 
srca; (c) bolesnici koji su dali pisani informirani pristanak. 
Bolesnici koji nisu dali pristanak ili oni koji nisu mogli osigu-
rati perkutanu revaskularizaciju zbog financijskih prepreka 
nisu uključeni u istraživanje.

Nakon uključenja u bolesnika su zabilježene  sve početne 
karakteristike kao što su životna dob, spol, prisutnost čimbe-
nika rizika (dijabetes, arterijska hipertenzija, pušenje, obitelj-
ska anamneza koronarne bolesti srca /CAD/, EF te  razdoblje 
od početka bolova u prsnom košu do PCI-ja). Troje kardiologa 
konzultanata obavilo je procjenu težine koronarne stenoze i 
TIMI protoka tijekom koronarne angiografije.

Na početku istraživanja (prije PCI-ja) i nakon jedne godi-
ne ehokardiografski pregled obavili su iskusni zdravstveni 
djelatnici koji nisu imali dostupne informacije o bolesniku. 
Izračun EF-a proveden je na GE Vivid S5 uređaju primjenom 
metode po Simpsonu.16

Kontinuirane varijable opisane su kao srednja vrijednost ± SD 
(standardna devijacija), a Studentov t-test primjenjivan je za us-
poredbe. Kategoričke smo varijable  opisali kao frekvencije i po-
stotke, a Pearsonov hi-kvadrat test služio je  za usporedbe. Test 
sume rangova i multivarijatna linearna regresijska analiza upo-
rabljeni su za procjenu učinka spola i raznih drugih varijabli na 
promjenu EF-a godinu dana nakon PCI-ja. P-vrijednost manja od 
0,05 smatrala se statistički značajnom. Sve su analize provede-
ne primjenom SPSS-a (verzija 20.0; SPSS, Chicago, Illinois, SAD).
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Informed consent was obtained from all subjects included 
in the study. The study protocol was approved by the Ethics 
Committee of Rehman Medical Institute and the study abided 
by the Declaration of Helsinki.

Results
A total of 480 patients were enrolled in this study, out of which 
280 (58.3%) were men and 200 (42.6%) were women. The ba-
seline characteristics of the study group are shown in Ta-
ble 1. Women were significantly older compared with men 
(65.9±8.01 vs. 55±9.38, P<0.05). Other indices including smo-
king, diabetes, hypertension, hyperlipidemia, renal failure, 
and obesity did not show any significant difference in male 
and female groups at baseline (P>0.05). Patients in the male 
and female groups received similar medications at admissi-
on, which included aspirin, clopidogrel, beta-blockers, angio-
tensin converting enzyme inhibitors or angiotensin receptor 
blockers, and statins. Patients were given diuretics when in-
dicated.

Coronary angiography followed by a revascularization pro-
cedure (PCI) were performed in all patients. Multi-vessel dise-
ase as well as the type of vessel involved were similar in both 

Table 1. Baseline characteristics of study groups.

Variable Women Men

(n=200) (n=280)

Age (years) 65±8.01 55±9.38*

Left ventricular ejection fraction (%) 40.26±9.09 47.85±10.73*

Diabetes 64 (32%) 81 (29%)

Hypertension 62 (31%) 84 (30%)

Family history of CADa 26 (13%) 42 (15%)

Hyperlipidemia 42 (21%) 70 (25%)

Renal failure 18 (9%) 28 (10%)

Obesityb 44 (22%) 70 (25%)

Smoking 34 (17%) 59 (21%)

Aspirin 200 (100%) 280 (100%)

Clopidogrel 198 (99%) 280 (100%)

Beta blocker 194 (97%) 266 (95%)

ACEIc / ARBd 180 (90%) 260 (93%)

Nitrates 196 (98%) 269 (96%)

Diuretics 70 (35%) 84 (30%)

Lipid lowering agents 140 (70%) 210 (75%)

a Coronary Artery Disease
b Obesity is BMI above 30
c Angiotensin Converting Enzyme Inhibitor
d Angiotensin Receptor Blocker

*P ≤ 0.05

Altaf A, Shah H, Salahuddin M. 

Svi  sudionici u istraživanju dali su informirani pristanak. 
Protokol istraživanja odobrio je Etički odbor Rehman medi-
cinskog instituta, a istraživanje se pridržavalo Helsinške de-
klaracije.

Rezultati
U istraživanje je bilo uključeno ukupno 480 bolesnika, od ko-
jih su 280 (58,3 %) bili muškarci, a 200 (42,6 %) žene. Početne 
su karakteristike prikazane  u tablici 1. Žene su bile statistički 
značajno starije u usporedbi s muškarcima (65,9 ± 8,01 prema 
55 ± 9,38, P < 0,05). Ostale karakteristike, koje su uključivale 
pušenje, dijabetes, arterijsku hipertenziju, hiperlipidemiju, 
bubrežno oštećenje i pretilost na početku istraživanja nisu 
bile različite u skupinama ovisno o spolu (P > 0,05). Bolesni-
ci su u objema skupinama, nakon primitka u bolnicu, primali 
slične lijekove, koji su uključivali acetilsalicilatnu kiselinu, 
klopidogrel, beta-blokatore, inhibitore angiotenzin konverti-
rajućih enzima ili blokatore angiotenzinskih receptora te sta-
tine. Ovisno o indikaciji, primijenjeni su i diuretici.

Koronarna angiografija i revaskularizacija metodom PCI-ja 
izvedene su u svih bolesnika. Učestalost višežilne koronarne 
bolesti i zahvaćenost pojedinih koronarnih krvnih žila bile 
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men and women (P>0.05). There was no significant difference 
between the two groups as far as re-infarction and mortality 
were concerned (Table 2).

At baseline the LVEF in the female group was found to be 
lower than in the male group, and the difference was statisti-
cally significant (40.26±9.07 vs. 47.85±10.73, P<0.05). After one 
year, LVEF improved significantly in men as compared with 
baseline (47.85±10.73 vs. 53.01±9.10, P<0.05), while in women 
the change in EF was not significant (40.26±9.07 vs. 41.73±8.85, 
P>0.05) (Table 3). At follow-up, LVEF was significantly lower in 
women as compared with men, which was analyzed with a 
rank sum test (mean rank 65.62 vs. 115.18, P<0.05).

Multivariable linear regression analyses was used for 
assessment of the effect of gender on LVEF. Indices such as 
gender, age, smoking, diabetes, hypertension, total choleste-
rol, body mass index (BMI), creatinine, family history of CAD, 
multi-vessel disease, baseline LVEF, time interval from pain 
onset to reperfusion, and troponin were included in the mo-
del for analysis. The regression analysis showed that female 
gender and age were independent predictors of LVEF recovery 
(P<0.001) (Table 4). 

Table 2. Angiographic variables and procedural outcomes based on gender.

Variable Women Men

(n/%) (n/%)

Multi-vessel disease 76 / (38%) 98 / (35%)

LADa 120 / (60%) 140 / (50%)

LCXb 98 / (49%) 122 / (43%)

RCAc 80 / (40%) 98 / (35%)

STEMId 80 / (40%) 120 / (43%)

NSTEMIe 120 / (60%) 160 / (57%)

Pain onset to reperfusion time (hours) 14.56±10.05 12±14.30

Re-Infarction 3 / (1.50%) 5 / (1.78%)

Decompensated Cardiac Failure 8 / (4.0%) 7 / (2.5%)

Mortality 4 / (2.00%) 6 / (2.14%)

PCI Procedure
Single (Culprit) Vessel 198 (99%) 277

Multi-vessel 2 (1%) 3 (1%)

TIMI flow 3 3

Complications – No Flow 3 (1.5%) 4 (2.0%)

Dissection 2 (1%) 3 (1%)

a.Left Anterior Descending artery
b.Left Circumflex Artery
c.Right Coronary artery
d.ST-segment Elevation Myocardial Infarction
e.Non-ST-segment Elevation Myocardial Infarction.
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su slične u žena i u muškaraca (P > 0,05). Nije bilo značajne 
razlike između dviju skupina glede učestalosti reinfarkta i 
smrtnosti (tablica 2).

Na početku istraživanja EF u skupini žena bila je niža nego 
u skupini muškaraca, a razlika je bila statistički značajna 
(40,26 ± 9,07 prema 47,85 ± 10,73, P < 0,05). Nakon jedne godine 
EF se znatno poboljšala u usporedbi s početnim vrijednosti-
ma u muškaraca (47,85 ± 10,73 prema 53,01±9,10, P<0,05), dok 
u žena promjena EF-a nije bila statistički značajna (40,26 ± 
9,07 prema 41,73±8,85, P > 0,05) (tablica 3). Na kraju razdoblja 
praćenja EF je bila mnogo niža u skupini žena u usporedbi s 
muškarcima, što je analizirano s pomoću testa sume rangova 
(prosječni rang 65,62 prema 115,18, P < 0,05).

Multivarijatne linearne regresijske analize služile su za 
procjenu učinka spola na EF. U analitički su model uključene 
varijable kao što su spol, životna dob, pušenje, dijabetes, ar-
terijska hipertenzija, ukupni kolesterol, indeks tjelesne mase 
(ITM), kreatinin, obiteljska anamneza CAD, višežilna koronar-
na bolest, početna EF,  razdoblje od početka bola do reperfuzije 
i vrijednost troponina. Regresijska je analiza pokazala  da su 
ženski spol i životna dob neovisni prediktori oporavka EF-a (P 
< 0,001) (tablica 4).
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Discussion 
The results of this study showed that the recovery of LVEF 
one year after PCI for acute MI was worse in women than men. 
This effect on LVEF can be explained on the basis of our study 
in conjunction with another study which considered patients 
with anterior wall myocardial infarction (STEMI) only.4 Multi-
ple factors may be responsible for such results, which include 
older age at the time of presentation and more comorbidities 
at the time of presentation in women. The importance of such 
factors can be supported by various other studies.4,13,14 

Women were of older age as compared to men. Based on 
established facts, the cardio-protective effect of estrogen is 
responsible for the delay in the onset of cardiovascular dise-
ase in women, which translates into the fact that CAD would 
present at an older age in women.17 As comorbidities are more 
common in old age, women with onset at an older age tend to 
have higher incidence of comorbidities. Moreover, the preva-
lence of other diseases such as diabetes has been established 
to be more common in women, which can present as multi-
vessel disease on coronary angiography.11,18-23 Findings in the 

Table 4. Multivariable regression analysis for predictors of change in left ventricular ejection fraction.

Table 3. Left ventricular ejection fraction in study groups at baseline and follow-up.

Variable Female Male

Baseline LVEF (%) 40.26±9.07 47.85±10.73*

Follow-up LVEF (%) 41.73±8.85 53.01±9.10*

* P ≤ 0.05

LVEF = left ventricular ejection fraction.

Multivariable analysis

HR (95% CI) P value

Gender 1.121 (1.102-1.251) 0.04

Age 1.299 (1.102-1.611) 0.03

Diabetes Mellitus 0.125 (0.101-1.812) 0.15

Hypertension 2.556 (0.112-56.497) 0.59

Body Mass Index 0.691 (0.359-1.299) 0.30

Smoking 1.894 (0.061-65.155) 0.69

Left Ventricular Ejection Fraction 1.112 (0.723-1.587) 0.59

Creatinine 0.892 (0.791-1.056) 0.10

Family History of Coronary Artery Disease 0.985 (0.899-1.010) 0.49

Chest Pain (Time of Onset) 2.451(0.103-13.638) 0.45

Total Cholesterol 1.165 (0.186-6.383) 0.79

Multi Vessel Disease 0.198 (0.010-69.442) 0.59

Troponins 0.114 (0.015-1.895) 0.13
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Rasprava
Rezultati ovog istraživanja pokazuju da je oporavak EF-a 
jednu godinu nakon akutnog MI-ja liječenog primjenom PCI-
ja bio lošiji u žena nego u muškaraca. Ovakav učinak na EF 
može  se objasniti na temelju našeg istraživanja zajedno s 
rezultatima još jedne studije koja je uključivala bolesnike sa 
STEMI-jem koji je zahvatio prednju stijenku.4 Više čimbenika 
može biti odgovorno za ovakve rezultate, uključujući stariju 
dob u trenutku primitka u bolnicu te viši pobol pri nastupu 
bolesti u žena. Važnost takvih čimbenika može se potkrijepiti 
raznim drugim istraživanjima.4,13,14

Žene su bile starije dobi u usporedbi s muškarcima. Na te-
melju postojećih podataka znamo da je kardioprotektivni 
učinak estrogena odgovoran za kasniji nastup kardiovasku-
larnih bolesti u žena, što dovodi do činjenice da CAD u žena 
nastupa u starijoj dobi.17 Budući da su komorbiditetna stanja 
češća u starijoj dobi, žene s nastupom bolesti u starijoj dobi 
pretežno imaju i višu učestalost pridruženih bolesti. Nadalje, 
dokazano je da je zastupljenost drugih bolesti, kao što je di-
jabetes, veća u žena, a on se na koronarnoj angiografiji može 
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current study did not show such a trend in multi-vessel disea-
se in women, which can be attributed the fact that the number 
of patients with diabetes was similar in both groups.

This study included patients with STEMI as well as NSTE-
MI. The reason for the inclusion of NSTEMI patients was that 
LVEF is an important predictor of mortality in NSTEMI pati-
ents as well. Moreover, previous studies of the role of gender in 
LVEF included only patients with STEMI in the study samples. 
There is no data of such studies in patients with NSTEMI.24

Dreyer et al.17 also demonstrated that the time from onset 
of chest pain to hospital admission was longer in women as 
compared with men. One of the main reasons suggested is 
that women have a lack of awareness of MI symptoms.19 A 
prolonged time interval from onset of symptoms to presenta-
tion at a hospital leads to severe myocardial damage and hen-
ce impaired function. In this study, the role of such confoun-
ding variables was ruled out by including patients presenting 
with similar duration of chest pain. Studies have demonstra-
ted that being female is an independent predictor of morbidity 
and mortality in patients with MI after PCI,13,14,25,26 which was 
also reflected in the results from our study.

The present study had a few limitations. First, the sample 
size was moderate, which is due to a number of factors such 
as not giving consent for inclusion in the study and financial 
constraints. Second, the follow-up period was relatively short. 
We believe that the results would be more pronounced with a 
larger sample and longer follow-up period. 

Conclusion
In this study, we found that women had a poorer recovery of 
LVEF as compared with men after PCI. This gender-specific 
effect was present in both STEMI and NSTEMI patients and is 
not related to the coronary vessel involved.

Acknowledgement: We thank the physicians of the echocardiography 
department and coronary care units as well as the staff of catheteri-
zation laboratory of our hospital.
Conflict of interest: The authors have no conflict of interests.

LITERATURE
1.	 Sadrnia S, Pourmoghaddas M, Hadizadeh M, Maghamimehr A, Esmaeeli M, Amirpour A, et al. Factors affecting outcome of primary percutaneous coronary intervention for acute myo-

cardial infarction. ARYA Atheroscler. 2013 Jun;9(4):241-6. PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23970919

2.	 Keeley EC, Hillis LD. Primary PCI for myocardial infarction with ST-segment elevation. N Engl J Med. 2007 Jan 4;356(1):47-54. https://doi.org/10.1056/NEJMct063503

3.	 Jackson EA, Moscucci M, Smith DE, Share D, Dixon S, Greenbaum A, et al. The association of sex with outcomes among patients undergoing primary percutaneous coronary intervention 
for ST elevation myocardial infarction in the contemporary era: Insights from the Blue Cross Blue Shield of Michigan Cardiovascular Consortium (BMC2). Am Heart J. 2011 Jan;161(1):106-112.e1. 
https://doi.org/10.1016/j.ahj.2010.09.030

4.	 Guo RW, Yang LX, Liu B, Qi F, Wang XM, Guo CM, et al. Effect of sex on recovery of ejection fraction in patients with anterior ST-segment elevation myocardial infarction undergoing 
primary percutaneous coronary intervention. Coron Artery Dis. 2014 Mar;25(2):133-7. https://doi.org/10.1097/MCA.0000000000000060

5.	 Patel RB, Ilkhanoff L, Ng J, Chokshi M, Mouchli A, Chacko SJ, et al. Clinical characteristics and prevalence of early repolarization associated with ventricular arrhythmias following acute 
ST-elevation myocardial infarction. Am J Cardiol. 2012 Sep 1;110(5):615-20. https://doi.org/10.1016/j.amjcard.2012.04.042

6.	 Turan B, Yilmaz F, Karaahmet T, Tigen K, Mutlu B, Basaran Y. Role of left ventricular dyssynchrony in predicting remodeling after ST elevation myocardial infarction. Echocardiography 
2012 Feb;29(2):165-72. https://doi.org/10.1111/j.1540-8175.2011.01574.x

7.	 Remmelink M, Sjauw KD, Yong ZY, Haeck JD, Vis MM, Koch KT, et al. Coronary microcirculatory dysfunction is associated with left ventricular dysfunction during follow-up after STEMI. 
Neth Heart J. 2013 May;21(5):238-44. https://doi.org/10.1007/s12471-013-0382-2

8.	 van Melle JP, van der Vleuten PA, Hummel YM, Nijveldt R, Tio RA, Voors AA, et al. Predictive value of tissue Doppler imaging for left ventricular ejection fraction, remodelling, and infarct 
size after percutaneous coronary intervention for acute myocardial infarction. Eur J Echocardiogr. 2010 Aug;11(7):596-601. https://doi.org/10.1093/ejechocard/jeq023

9.	 Antoni ML, Boden H, Delgado V, Boersma E, Fox K, Schalij MJ, et al. Relationship between discharge heart rate and mortality in patients after acute myocardial infarction treated with 
primary percutaneous coronary intervention. Eur Heart J. 2012 Jan;33(1):96-102. https://doi.org/10.1093/eurheartj/ehr293

10.	 Antonsen L, Jensen LO, Terkelsen CJ, Tilsted HH, Junker A, Maeng M, et al. Outcomes after primary percutaneous coronary intervention in octogenarians and nonagenarians with ST-
segment elevation myocardial infarction: from the western Denmark heart registry. Catheter Cardiovasc Interv. 2013 May;81(6):912-9. https://doi.org/10.1002/ccd.24591

The Relationship Between Gender and Ejection Fraction in Patients with Acute Coronary Syndrome after Reperfusion Therapy
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tesom bio podjednak u objema skupinama.

Ovo je istraživanje uključivala bolesnike sa STEMI-jem i s 
NSTEMI-jem. Razlog za uključivanje bolesnika s NSTEMI-jem 
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