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Introduction
	 Cardiovascular diseases are the leading cause of death worldwide 
[1]. Coronary artery disease and its subdivision, acute coronary syn-
dromes, account for the most important causes of morbidity and mor-
tality due to cardiovascular diseases [2]. Acute coronary syndromes 
are divided into three major groups: unstable angina pectoris, non ST 
segment elevation myocardial infarction, and ST segment elevation 
myocardial infarction [3]. The most important mechanism responsi-
ble for development of acute coronary syndrome is acute occlusion  

of coronary arteries with varying degrees as a result of adhesion and 
aggregation of material rich in thrombocyte and fibrin due to tearing 
and/or wearing off in atherosclerotic plaque [4].

	 The most important causes of death in patients with acute coro-
nary syndrome are arrhythmogenic complications and development 
of cardiogenic shock. The most common causes of death during first 
few hours before reaching a hospital in patients with acute coronary 
syndrome are malignant arrhythmias such as ventricular tachycar-
dia and ventricular fibrillation. In 50% of acute ST segment elevation 
myocardial infarctions, sudden death due to ventricular tachycardia 
and ventricular fibrillation is the first finding of the disease [5,6]. 
During hospitalization, however, degree of impairment of left ven-
tricular functions is the most important factor related to death. There 
are limited number of studies in literature suggesting that presence of 
arrhythmia during hospitalization is related to an increase in mortal-
ity and morbidity in patients with acute coronary syndrome. Besides, 
there is not sufficient information in literature regarding the preva-
lence of arrhythmia development during the course of acute coronary 
syndrome. In scarce number of studies conducted on this topic, dif-
ferent results were reported (varying between 0.3% and 18%) about 
arrhythmia [7,8].

	 In this study, the aim was to investigate the prevalence of ar-
rhythmia development during early period and relationship between 
arrhythmia development and gender in patients who were admitted 
with diagnosis of acute coronary syndrome and who underwent per-
cutaneous revascularization intervention.

Material and Methods
	 This study was conducted prospectively, and 710 patients who ad-
mitted to coronary intensive care unit with the diagnosis of acute coro-
nary syndrome between December 2012 and May 2014 were included  
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Abstract
Objective: Investigation of the incidence of arrhythmias and associ-
ation of arrhythmia with gender in the early period in patients diag-
nosed with acute coronary syndrome and treated with percutaneous 
revascularization.

Subject and methods: Patients diagnosed with acutec oronary 
syndrome (unstable angina pectoris, non ST elevation myocardial 
in farction, and ST elevation myocardial in farction) were enrolled 
in the study prospectively. The rhythm analyses of the patients ad-
mitted in the coronary care unit were assessed by examining the 
48 hour electro cardiography recordings via telemetry. The patients 
were divided into two groups regarding their genders as males, and 
females. The two groups were compared in terms of the incidence of 
development of arrhythmia.

Results: Seven hundredand ten patients with acute coronary syn-
drome enrolled in thestudy. Of these patients 155 (21.8%) were 
identified with supraventricular and ventricular arrhythmia. In final 
analyses, the average age of these identified patients (46 females, 
109 males) were 65.6±12.8. The total incidence of development of 
arrythmia regarding the sub groups of acute coronary syndrome 
were likewise in males and females (p=0.57). Ventricular fibrillation 
was detected in 2.67% and permanent ventricular tachycardia in 
5.7% of the patients. The frequency of permanent ventricular tachy-
cardia andventricular fibrillation were likewise in males and females 
(p=0.64). The incidence of premature atrial beats in males were 
more of ten than in females, 18.3% and 6.5% respectively (p=0.03). 
The development of atrial fibrillation in females was seen more often 
than in males, 32.6% and 18.3% respectively (p=0.002).

Conclusion: The development of life threatening malignant ventric-
ular arrhythmias (ventricular tachycardia and ventricular fibrillation) 
were the same in both genders. Early reperfusion therapy in patients 
diagnosed with acute coronary syndrome can reduce the incidence 
of all types of arrhythmias in both genders.
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in the study. Local ethical committee approval and informed consent 
from all patients were obtained for the study.

	 Patients with acute coronary syndromes (unstable angina pecto-
ris, non ST segment elevation myocardial infarction, and ST segment 
elevation myocardial infarction) were included in the study. Exclusion 
criteria were as follows: patients with previous myocardial infarction, 
history of cerebrovascular event, previous coronary bypass surgery or 
percutaneous coronary intervention procedure, known atrial fibril-
lation/flutter, presence of pregnancy and development of acute coro-
nary syndrome during peripartum period, patients with malignancy 
and those who did not undergo coronary angiography.

	 Rhythm analysis of patients with acute coronary syndrome who 
were admitted to coronary intensive unit was evaluated using telem-
etry records (Nihon-Kohden BSM 4113 K, Nihon-Kohden Corpora-
tion, Tokyo, Japan) and first 48 hours electrocardiography records. 
Presence and prevalence of arrhythmia from telemetry record were 
examined by a cardiologist experienced in arrhythmia and patients 
were unaware of this.

Identification of Arrhythmias
Tachyarrhythmias
Ventricular extra systoles: Premature beats with wide QRS complex 
(≥120 ms) occurring before the expected time were defined as ventric-
ular extra systole; ventricular premature beats occurring less than 50 
beats per hour were excluded from the study.

Ventricular tachycardia: Ventricular tachycardia was defined as 
ventricular premature beats occurring three or more times repeat-
edly with a heart rate faster than 100 beats/min and with wide QRS 
complex (≥120 msn). Ventricular tachycardias that do not lead to he-
modynamic impairment or last less than 30 seconds were defined as 
nonsustained tachycardia, whereas tachycardias that last longer than 
30 second or those lead to hemodynamic collapse regardless of their 
duration were defined as sustained tachycardia.

Polymorphic sustained ventricular tachycardia: was defined as Tor-
sades de pointes [9].

Ventricular fibrillation: Entirely asynchronous ventricular rhythms 
with a rate of >300 beats/min that had highly variable QRS rate, mor-
phology and amplitudes were defined as ventricular fibrillation.

Atrial extra systoles: Was defined as atypical QRS complex having 
short or long PR intervals, depending on site of origin, narrow QRS 
following normal QRS different than P wave. Patients who had atrial 
premature beats <50 beats/hour were excluded from the study.

Atrial flutter: Supraventricular tachycardias without P waves, having 
regular QRS intervals, in which Flutter (F) waves with an atrial rate of 
240-340 beat/min were defined as atrial flutter.

Atrial fibrillation: Supraventricular rhythms with narrow and irreg-
ular QRS complexes and f waves with atrial rate of 350-600 beats/min 
and no p waves were defined as atrial fibrillation.

Brady arrhythmias
1st Degree atrioventricular block: was defined as normal QRS com-
plex with a PR interval of >200 ms.

2nd Degree atrioventricular block: Second degree atrioventricular 
block was not divided according to its types; it was defined as P with-
out QRS response without PR interval prolongation or following a 
gradual prolongation of PR interval.

3rd Degree atrioventricular block: Third degree atrioventricular 
block is an arrhythmia where P waves and QRS complex are regular 
in their own, and P waves have no relation with QRS waves and heart 
beat is <40-60 beat/min.

Asystole: Was defined as ventricular rhythm in which electrical activi-
ty is disappeared and there in not any P wave or QRS complex.

	 All primary percutaneous coronary intervention processes were 
conducted using conventional techniques. Stent/balloon option or 
preferences regarding complementary treatment interventions were 
left to operator’s choice. All of our patients in our study group were 
given anti-ischemic and antiaggregant treatment compatible with 
current guidelines. Beta blockers were initiated in all patients, except 
where contraindicated, and optimal standard dosages were tried to be 
attained.

	 Hematologic and biochemical studies were done in all partici-
pants at their first admittance. Increase and decline of values of cre-
atine kinase-MB and troponin T that are among the markers for myo-
cardial necrosis, was assessed over time. Once clinical stabilization 
was achieved, patients underwent transthoracic echocardiography 
and left ventricle functions were evaluated.

	 Patients were divided into two groups as females and males ac-
cording to their gender. Comparisons were done among the groups in 
terms of prevalence of arrhythmia development.

Statistical analysis: Continuous variables were expressed as mean ± 
Standard Deviation (SD), while categorical variables were expressed 
as percentage. Student t test was used in comparison of continuous 
variables that display normal distribution, and Mann Whitney U test 
was used in comparison of non normally distributed variables. p<0.05 
value was considered as significant in all comparisons. Statistical anal-
yses were done using SPSS 16, 0 program (SPSS Inc., Chicago, IL).

Results

	 Supraventricular and ventricular arrhythmia, which were defined 
in methods section, were detected in 155 (21.8%) of 710 patients with 
acute coronary syndrome who were included in this study. Final anal-
yses were done on these 155 patients with arrhythmia. The average age 
of 155 patients (46 female, 109 male) was 65, 6 ± 12.8. Female patients 
were older (74.1±11.5) than male patients (61.9±11.5) (p=0.001). Hy-
pertension, family history and smoking, which are among the cardio-
vascular risk factors, were more common in male patients than female 
patients (p=0.002). Killip score was 1 in 79.4% of the patients with 
arrhythmia, it was 2 in 3.2%, 3 in 5.8% and 4 in 11.6%. When it was as-
sessed according to sex status, Killip score was poorer in male patients 
compared to female patients (p=0.002). Basic clinical and demograph-
ic characteristics of study population were summarized in table 1.
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	 Both supraventricular and ventricular arrhythmias occurred 
most often in patients with ST segment elevation myocardial infarc-
tion, followed by non ST segment elevation myocardial infarction and 
least commonly in patients with stable angina pectoris. Prevalence of 
arrhythmia development according to acute coronary syndrome sub-
types was similar in females and males. Prevalence of arrhythmia ac-
cording to acute coronary syndrome subtypes was shown in graph 1.

	 Once clinical stabilization was achieved (mean 1,8 days), patients 
underwent transthoracic echocardiography examination. Left ventri-
cle systolic functions were similar in females and males. Aortic insuf-
ficiency was less common in male patients (2.8%) compared to female 
patients (13%). Hemoglobin values were lower in women (12.3±1.7 
mg/dl) than in man (13.9±1.9 mg/dl) (p=0.001). Blood electrolytes 
and markers for necrosis, which show the size of the myocardial  

necrosis were not significantly different in both genders. Basic echo-
cardiographic and hematologic results of study population were sum-
marized in table 2.

	 Analysis was done for each arrhythmia type according to gender 
group. Frequent atrial premature beat development was more com-
mon in males (18.3%) than in females (6.5%) (p=0.03). Atrial fibrilla-
tion occurred less in males (18.3%) than in females (32.6%) (p=0.002).  

Total 
(n=15)

Famle 
(n=46)

Male 
(n=109) P Value

Age (year) 65.6±12.8 74.1±11.5 61.9±11.5 0.001

DM (n,%) 54 (34.8) 19 (41.3) 35 (32.1) 0.18

HT (n,%) 81 (52.3) 30 (65.2) 51 (46.8) 0.003

Cigarette (n,%) 72 (46.5) 4 (8.7) 68 (62.4) 0.001

Hyperlipidemia(n,%) 31 (20) 6 (13) 25 (22.9) 0.11

Familyhistory(n,%) 19 (12.3) 1 (2.2) 18 (16.5) 0.004

Killipclass (n,%)

0.002

Killip Class 1 123 (79.4) 30 (65.2) 93 (85.3)

Killip Class 2 5 (3.2) 4 (8.7) 1 (0.9)

Killip Class 3 9 (5.8) 4 (8.7) 5 (4.6)

Killip Class 4 18 (11.6) 8 (17.4) 10 (9.2)

Medicationsweretaking   38 (35.2)

0.42

Beta Blockers (n, %) 53 (34) 15 (33.3) 47 (43.1)

ACE/RAS Blockers (n,%) 63 (40.6) 16 (34.8) 5 (4.6)

CCB (n, %) 15 (9.7) 10 (21.7) 0

Amiodarone (n, %) 1 (0.6) 1 (2.2) 47 (43.1)

 ASA (n, %) 64 (41.6) 17 (37.8) 4 (3.7)

Klopidogrel (n, %) 9 (5.8) 5 (10.9) 40 (36.7)

Atorvastatin (n, %) 55 (35.7) 15 (33.3)  

Table 1: Basic clinical and demographic characteristics of  study population.

DM: Diyabetis Mellitus, HT: Hipertansiyon, ACE: Angiotensin Converting Enzyme, 
RAS: Renin Angiotensin System, KKB: Kalsiyum Kanal Blokeri, ASA: Asetil Salisilik 
Asit.

Total (n=155) Famle (n= 46) Male (n=109) P 
Value

EF (%) 39.37±15.9 38.1±14.2 39.8±16.6 0.573

İVS (mm) 9.6±3.2 9.4±3.2 9.7±3.3 0.661

PW (mm) 9.1±3.1 9.1±2.9 9.3±3.1 0.797

MR (n,%) 32 (20.6) 10 (21.7) 22 (20.2) 0.492

AR (n,%) 9 (5.8) 6 (13.0) 3 (2.8) 0.005

TR (n,%) 11 (7.1) 6 (13.0) 5 (4.6) 0.067

PR (n,%) 0 0 0 0

HB (gr/dl) 13.55±2.0 12.3±1.7 13.9±1.9 0.001

WBC (103/
ul) 11416.3±4252.2 11243.9±4643.8 11489.1±4096.2 0.744

Glucose 
(mg/dl) 179.1±88.86 187.8±87.2 175.4±86.4 0.415

Cr (mg/dl) 1.34±0.8 1.4±1.09 1.29±0.65 0.247

K (mEq/L) 4.57±0.86 4.6±0.9 4.5±0.8 0.447

Mg 
(mmol/L) 0.82±0.16 0.8±0.09 0.81±0.1 0.349

CK-MB 
Peak (ngml) 67.9±96.5 51.2±73.6 75.0±104.2 0.162

TROPO-
NIN-I

Peak (ng/
ml)

4.35±6.03 3.3±2.3 4.8±6.9 0.144

Table 2: Basic echocardiographic and hematologic of  results of  study population.

EF: Ejection Fraction, İVS: İnterventricularseptum, PW: Posterior Wall, MY: Mitral 
regurgitation, AR: Aorticredurgitation, TR: Tricuspitregurgitaiton, PR: Pulmo-
naryregurgitation, HB: Hemoglobin, WBC: White Bloodcell, Cr: Creatinin, K: Potas-
sium, Mg: Magnesium, CK-MB: Creatinikinase MB.

Total 
(n=155)

Famle 
(n= 46)

Male 
(n=109) P Value

Frequent APB (n,%) 23 (14.8) 3 (6.5) 20 (18.3) 0.03

Frequent VPB (n,%) 60 (38.7) 16 (34.8) 44 (40.4) 0.59

A Flutter (n,%) 11 (7.1) 4 (8.7) 7 (6.4) 0.615

AF (n,%) 35 (22.6) 15 (32.6) 20 (18.3) 0.002

PSVT (n,%) 5 (3.2) 1(2.2) 4 (3.7) 0.63

AİVR (n,%) 27 (17.4) 8 (17.4) 19 (17.4) 0.995

Nonsustain VT (n,%) 33 (21.3) 7 (15.2) 26 (23.9) 0.23

Sustain VT (n,%) 41 (26.5) 11 (23.9) 30 (27.5) 0.642

VF (n,%) 19 (12.3) 6 (13.0) 13 (11.9) 0.846

Torsad de point (n,%) 5 (3.2) 1 (2.2) 4 (3.7) 0.63

1th AV Block (n,%) 1 (0.6) 1 (2.2) 0 0.123

2nd AV Block (n,%) 8 (5.2) 2 (4.3) 6 (5.5) 0.766

3th AV Block (n,%) 23 (14.8) 9 (19.6) 14 (12.8) 0.282

Table 3: Results regarding prevalence of  supraventricular and ventricular arrhyth-
mias according to gender.

APB: Atrialprematurebeat, VPB: Ventricular Primaturebeat, A flutter: Atrialflutter, 
AF: Atrial Fibrilation, PSVT: Paroksismal Supraventricular Tachicardia, AİVR: Ak-
seleratedidiyo Ventricular Rhythm, VT: Ventricular Tachicardia, VF: Ventricular Fi-
brilation, AV: Atrio Ventricularblock.

Graph 1: Prevalence of  arrhythmia according to acute coronary syndrome subtypes.
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Other supraventricular and ventricular arrhythmias occurred in sim-
ilar frequency in both genders. Results regarding prevalence of su-
praventricular and ventricular arrhythmias according to gender were 
summarized in table 3.

	 Analysis was done for each arrhythmia type according to acute 
coronary syndrome type. Frequent ventricular early beat development 
was found in 46.7% of the patients with ST segment elevation myocar-
dial infarction, while it was detected in 23.8% of patients with non ST 
segment elevation myocardial infarction (p=0.005). Atrial flutter was 
more common in non ST segment elevation myocardial infarction 
group (19%) compared to ST segment elevation myocardial infarction 
group (2.8%) (p=0.002). Accelerated idioventricular rhythm was more 
common in patients with ST segment elevation myocardial infarction 
(22.4%), as expected (p=0.002). There was not any difference among 
other groups in terms of acute coronary syndrome type. Results re-
garding prevalence of arrhythmia according to acute coronary syn-
drome type were summarized in table 4.

Discussion
	 In this study, prevalence of arrhythmia development and re-
lationship between arrhythmia and gender factor was investigated 
in patients who were hospitalized in Coronary Intensive Care Unit 
(CICU) because of Acute Coronary Syndrome (ACS). Presence of ar-
rhythmia was evident in 21% of the population studied. Arrhythmia 
was most common in ST Segment Elevation Myocardial Infarction 
(STEMI), followed by Non ST segment Elevation Myocardial Infarc-
tion (NSTEMI) and Unstable Angina Pectoris (UAP).

	 Almost all types of arrhythmias can be seen during course of acute 
coronary syndrome. Prevalence of arrhythmia during course of acute 
coronary syndrome was highest in STEMI, followed by NSTEMI and 
UAP. In our study, prevalence of arrhythmia depending on acute cor-
onary syndrome was consistent with previous studies [10]. In patients 
with STEMI, almost all types of arrhythmia can develop during acute 
phase of the infarction. It was shown in several studies that arrhyth-
mias develop most frequently during the first 24 hours of onset of the 
infarction [11-14].

	 Most common ventricular arrhythmias during course of acute 
coronary syndrome are Ventricular Premature Beats (VPB). If not 
complex in morphology, VPB is considered as clinically insignificant. 
However, studies conducted on ACS revealed interesting findings 
about VPB. In a study conducted by Winkler et al., >50/hour VPB was 
observed in 22% of the patients with ACS during 24 hours of minia-
turization. This study showed that frequent VPB increased the recur-
rent hospitalizations [15]. In our study, >50/hour VPB was observed 
in 38.7% (8.4% of 710 patients) of patients with diagnosis of acute 
coronary syndrome. In 46.7% of the patients (6.6% of 710 patients) 
with STEMI, >50/hour VPB was observed. Prevalence of VPB in our 
study is consistent with the data in literature.

	 Leading causes of death during early phase of acute coronary 
syndrome are malignant ventricular arrhythmias such as Ventricular 
Tachycardia (VT) and ventricular fibrillation [5,6]. In Global Regis-
try of Acute Coronary Events study, one of the biggest studies done 
on this subject, ventricular arrhythmia was detected in 6.9% of the 
>50,00 patients presented with ACS (1.8% VT and 5.1% VF). When 
analyzed according to acute coronary syndrome type, ventricular ar-
rhythmia was seen in 12% of STEMI, in 4.9% of NSTEMI and in 3.1%  

of UAP. Ventricular arrhythmias developed within the first hour in 
80% of these patients. Same study reported that mortality was signifi-
cantly higher in patients who developed arrhythmia during hospi-
talization or on six months following discharge [16]. Another study 
suggested that VT was present in 6%, and VF was present 4 to 20% of 
the patients. In this study, ventricular arrhythmias prolonged hospital 
stay time significantly [15]. In our study VF was found in 2.67% of the 
710 patients who were admitted to CICU with acute coronary syn-
drome diagnosis; sustained VT was detected in 4.36% of the patients 
and nonsustained VT was found in 4.36% of the cases. Prevalence of 
VT and VF is a little less than other studies conducted on this topic. 
We believe that this might have some reasons. As mentioned in meth-
ods part, percutaneous revascularization of the vessel responsible for 
acute ischemia was carried out in all patients who were admitted to 
CICU in our study. It is well known that myocardial ischemia is the 
most important reason for development of ventricular arrhythmia. As 
a consequence, we believe that disappearance of ischemic condition 
might have an impact on lower prevalence of VT/VF. Development of 
arrhythmia during course of ACS is also affected by medical treatment 
beside reperfusion treatment [17]. Beta blocker treatment started early 
during the course of ACS decreases prevalence of arrhythmia. In our 
study population, beta blocker treatment was started in all patients 
unless there was a contraindication, and optimal dosage was achieved 
as much as patients could tolerate. We also think that anti ischemic 
treatment has an impact on prevalence of arrhythmia development.

	 Most common supraventricular arrhythmias during course of 
acute coronary syndrome are Atrial Premature Beats (APB). It is now 
well known that frequent presence of APB is a risk factor for Atrial 
Fibrillation (AF). Prevalence of APB was found to be higher in patients 
with coronary disease compared to those who do not have it. Frequent 
occurrence of APB during course of acute coronary syndrome is not 
an innocent condition. It poses a risk for future cardiovascular event 
and for development of AF [18]. Frequent APB was detected in 3.23% 
of the patients. There was not any difference in prevalence of APB in 
terms of acute coronary syndrome subtype and gender. Prevalence of 
APB in our study was similar to previous studies [17].

	 Atrial fibrillation is a disease that affects lifespan and quality of 
life. Its prevalence gradually increases with age. ACS is a strong risk 
factor that leads to atrial fibrillation due to ischemia. AF is seen in 
every 5 patients hospitalized with the diagnosis of ACS [18,19]. Bar-
ring atrial and ventricular premature beats, AF is the most common 
arrhythmia type that arises during ACS. Particularly STEMI subtype 
of ACS is associated with AF in 6.54 to 7.9% of the cases. This rate 
can reach up to 21%, if left ventricle systolic dysfunction is developed 
during course of myocardial infarction [20]. In The cardiac arrhyth-
mias and risk stratification after acute myocardial infarction study, 
one of the largest studies on this topic, showed that new atrial fibril-
lation develops in 6% to 28% of the cases [21,22]. In our study, AF 
was detected in 4.92% of the patients. There was not any significant 
difference in AF prevalence in terms of acute coronary syndrome 
subtype, while when gender was taken into account, females had a 
higher rate of AF development (18.3% vs 32.6%, p=0.003). The study 
titled gruppo italiano per lo Studio della sopravvivenza nell. Infar to 
miocardico 3 also reported that AF was more common in women. We 
believe that high prevalence of AF in women can be associated with 
older age of women patients compared to men. Since development of 
ACS is expected to be later compared to men, no statistical adjustment 
was made in evaluation of the results.
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	 Atrioventricular (AV) blocks of all degrees are seen more com-
mon in inferior myocardial infarction subtype of acute coronary syn-
drome. Most important reason for this is exposure of sinoatrial node 
and AV node to ischemic condition. In our study, AV block (1st, 2nd 

and 3rd degree AV block) prevalence was found as 0.14% 1.12% and 
3.2%, respectively. These rates are lower than those reported in litera-
ture [23]. We believe that reason for lower prevalence of AV block in 
our study could be due to recovery of ischemia thanks to early reper-
fusion treatment.

	 When evaluating the results of our study, some of limitations of 
the trial should be considered. Since our study was conducted in one 
center, results cannot be generalized for the whole country, multi-
center studies on this topic are needed. Patients admitted to our cen-
ter could consist of those with high risk because the institution that 
our study was conducted was a tertiary center, however we do not 
have any evidence to support this hypothesis. Number of patients with 
acute coronary syndrome who were investigated for prevalence of ar-
rhythmia might be insufficient. Further studies with higher number of 
patients could be more guiding.

	 As a consequence, development of lethal Ventricular Arrhyth-
mia (VT/VF) that threatens life was found to be similar and low in 
prevalence in both genders. Early reperfusion treatment in female and 
male patients who were admitted for acute coronary syndrome can 
decrease occurrence of all arrhythmia types.
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