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Summary : Purpose: The purpose of the present study was comparison of the resting heart 
rates and electrocardiographic markers of ventricular repolarization between 
male and female patients in acute coronary syndrome and analysis of the 
relation of these indices with plasma levels of sex steroids. Material and meth-
ods: The resting heart rate (HR) and corrected QT interval (QTc), its minimal 
(QTcmin), maximal (QTcmax) values, dispersion (QTcd) and the plasma levels 
of sex hormones: total 17 -estradiol, total testosterone and dehydroepiandros-
terone-sulphate were measured at admission in 132 patients (75 men, 56,8%  
57 women, 43,2%) treated for acute coronary syndrome in the period VII.2011-
IV.2014 in University Hospital “Aleksandrovska”. The same variables were 
evaluated in a control group consisting of 20 subjects (10 men and 10 women). 
The electrocardiographic markers of interest were re-assessed in 77 of the pa-
tients following therapy. For evaluation of heart rate and average QTc interval 
automatic records were used. QTcmin and QTcmax were measured manually. 
The validity of this method was checked with measurement of QT interval of 20 
subjects by two independent researchers. Electrochemiluminescent enzyme-
linked immune assay (ECLIA) was the method used for quantitation of the 
plasma concentrations of sex steroids. The statistical analysis was performed 
using 2-test, t-test, Fischer exact tests, Man Whitney U test, correlation and 
univariate regression analysis. Results: We found significant sex-based con-
trasts regarding the examined electrocardiogrphic markers in acute phase of 
coronary syndrome before applying therapy. Higher resting HR were observed 
in the female group (p = 0,040) and significantly shorter minimal QTc intervals 
were detected in male patients (p = 0,013). Our results also demonstrated that 
the levels of sex steroids were related to some of the electrocardiographic indi-
ces. At admission the concentrations of testosterone correlated negatively with 
the resting HR in male (r = –0,265; p = 0,032) and in all patients regardless of 
sex (r = –0,209; p = 0,027). Following catheter-based reperfusion and conserva-
tive therapy a positive association of total estradiol and the maximal length of 
QTc was found in the female (r = 0,544; p = 0,009) and the whole group   
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(r = 0,329; p = 0,017) and a negative – between the plasma testosterone and 
the average length of QTc in the whole group (r = –0,279; p = 0,045). Conclu-
sion: Sex-based difference exists when concerning HR and repolarisation in-
dices in acute coronary syndrome. High levels of total testosterone are associ-
ated with shorter repolarization periods regardless of sex, and of 17 -estradiol – 
with longer durations of myocardial refractory periods after achieving control on 
ischaemia.  

Key words:  acute coronary syndrome, sex hormones, ventricular repolarisation, heart rate, 
QTc interval 
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 1.    ,    
    , n (%)   , n (%)   

 75 (56,8%) 57 (43,2%) – 
, . 59 ± 14 69 ± 11 p < 0,0001 

 14 (18,7%) 15 (26,3%)  = 0,293 
  ST-e  22 (29,3%) 21 (36,8%) p = 0,362 

O  39 (52%) 21 (36,8%) p = 0,003 
  49 (81%) 37 (63%) p = 0,042 

  -  58 (48%) 47 (47,4%)  = 0,943 
      1 (0,8%) 0 (0%) – 

   K+ 4,34 ± 0,48 4,68 ± 0,95 p = 0,054 
   Na+ 142,17 ± 2,59 142,6 ± 3,78 p = 0,555 

2, pmol/l 149,04 ± 69,15 115,72 ± 160,20  < 0,0001 
, nmol/l 13,65 ± 5,6 1,38 ± 2,58  < 0,0001 

DHEA-S, μmol/l 4,24 ± 2,46 1,95 ± 1,3  < 0,0001 
   – 9 (7%) – 

    – 4 (7%) – 
 16 (13,3%) 39 (31,5%)  = 0,011 
 – 11 (8,8%) – 

   DHEA-S 10 (8,1%) 6 (5,3%)  = 0,523 
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 3.     ( )          
,        

       
 bpm 64 ± 11  77 ± 22   = 0,005 

QTc msec 412,22 ± 33,19  429,13 ± 88,87   = 0,319 
QTc min msec 373,47 ± 35,66  387,29 ± 36,81  = 0,129 
QTc max msec 451,89 ± 45,19 403,17 ± 58,30  = 0,027 
QTcd msec 75,79 ± 33,61 95,17 ± 46,59   = 0,071 

 
 

 4.    , QTcmin1, QTcmax1  QT d      ,   

        
1 bpm 72 ± 15  82 ± 25 p = 0,011 

QTc1 msec 416,98 ± 88,49 441,50 ± 37,13 p = 0,234 
QTc min1 msec 380,63 ± 31,57  391,29 ± 40,71 p = 0,041 
QTc max1 msec 473,60 ± 47,63  493,24 ± 66,67 p = 0,064 
QTcd1 msec  92,16 ± 39,014  98,34 ± 53,58 p = 0,468 
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 5.    2, Q cmin2, QTcmax2  QTc2   QT-   QT d2    -
,   

       
2 bpm 67 ± 12  72 ± 16   = 0,095 

QTc2 msec 390,87 ± 44,24  430,54 ± 34,08   = 0,104 
QTc min2 msec 420,08 ± 29,58  391,78 ± 48,95  = 0,886 
QTc max2 msec 476,54 ± 60,67 485,27 ± 56,71  = 0,409 
QTcd2 msec 83,90 ± 41,54 93,30 ± 43,77   = 0,301 
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 p = 0,084 p = 0,040 p = 0,014 
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 9.              
    ,     

         
 E2 T DHEA-S E2 T DHEA-S 

 p = 0,777 r = –0,265; p = 0,032 p = 0,839 p = 0,260 p = 0,369 p = 0,440 
QTc p = 0,059 p = 0,251 p = 0,783 p = 0,788 p = 0,344 p = 0,920 
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QTc max p = 0,433 p = 0,344 p = 0,172 p = 0,165 p = 0,136 p = 0,401 
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 p = 0,869 r = –0,209; p = 0,027 p = 0,997 p = 0,071 p = 0,546 p = 0,638 
QTc p = 0,063 p = 0,915 p = 0,225 p = 0,751 r = –0,279; p = 0,045 p = 0,317 
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