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ABSTRACT 

BACKGROUND 

Despite advances in the diagnosis and management of Acute Coronary Syndrome (ACS), Atrial Fibrillation (AF) remains a commonly 

encountered complication leading to adverse short- and long-term outcomes across the whole spectrum of ACS. At present, the 

underlying mechanisms of AF in myocardial ischaemia remain incompletely understood. 

This study evaluates the incidence and trends of new-onset AF in ACS, its impact on ACS management, the associated prognostic 

significance and its correlation with coronary artery disease. 

 

MATERIALS AND METHODS  

We analysed 100 consecutive patients with ACS between December 2014 and April 2016. Angiographic profile of patients with ACS 

with AF was compared. Cases were analysed with respect to Major Adverse Cardiac Events (MACE) and mortality during 

hospitalisation. 

 

RESULTS  

Out of 100 patients included in the study who developed AF, 96 of these had new-onset AF and 4 had previous AF. The AF group had 

a higher risk profile for MACE including those with hypertension history, prior infarct, hypotension on admission, tachycardia on 

presentation, a higher Killip class, non-ST elevation MIs and inferior infarcts. Moreover, patients with new-onset AF were more likely 

to have left main coronary artery disease versus patients with a prior AF history. In all 100 patients who underwent coronary 

angiogram, it revealed significant SVD in 40 cases, DVD in 32 cases, TVD in 20 cases, insignificant CAD in 4 cases and normal 

coronaries in 4 cases. The in-hospital mortality for new-onset AF, previous AF and non-AF patients were 14, 11.6 and 5.2% 

respectively. New onset AF persisted as an independent predictor for mortality in patients with significant coronary artery disease 

(involvement of Left Main, LAD, LCX, RCA). 

 

CONCLUSION  

AF is not an infrequent event during ACS. The presence of new onset AF with significant coronary artery disease is 

associated with nearly a 60% increase in mortality with MI patients. AF patients had a poorer prognosis with a higher 

incidence of malignant arrhythmias, reinfarction, ischaemic mitral regurgitation, heart failure, cardiogenic shock and in-

hospital mortality than non-AF patients. Our results suggest that the appearance of NAF during ACS should not be 

considered an isolated benign event, but a severe complication with prognosis implications. 
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BACKGROUND 

Atrial Fibrillation (AF) is the most common cardiac arrhythmia 

observed in clinical practice and a frequent complication of 

Acute Coronary Syndromes (ACS) with an incidence ranging 

between 5 and 23%.1-13 The prognostic implication of AF in the 

ACS setting is unclear. Some studies have found an association 

between AF and increased morbidity and mortality,6,7,9,14 

whereas other studies have failed to detect this association.1,8 

Majority of these findings were derived from studies using 

unadjusted multivariate models2-10 or post-hoc analyses of 

randomised controlled trials6-7,9,14; only few studies 
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differentiated relation between AF with coronary artery 

disease. 

This study aims to determine the angiographic profile and 

clinical outcome of ACS patients with atrial fibrillation and to 

identify risk factors for its development and to determine if AF 

during ACS is an independent risk factor for in-hospital 

mortality. 

 

MATERIALS AND METHODS 

Data Source 

In brief, data from patients admitted to coronary care units in 

Raja Rajeswari Medical College and Hospital, Bangalore with 

the diagnosis of ACS were collected from December 2014 to 

April 2016. The study and this article followed the ethics and 

privacy guidelines of the independent local ethics and research 

committees. 

 

Study Group 

The study group includes patients with ACS who develop AF 

on 12-lead ECG during hospital stay or by history of AF or 

documented on Holter study. 

 

Variables 

ST-segment Elevation Myocardial Infarction (STEMI) was 

defined based on the following criteria: acute ischaemic 

symptoms and ST-segment elevation ≥ 2 mV in two contiguous 

precordial leads as well as ≥ 1 mV in inferior leads or a 

presumed/new left bundle branch block on initial 

electrocardiogram. Patients without persistent (> 20 mins) ST- 

segment elevation in two or more contiguous leads, but with 

biomarker evidence of myocardial necrosis are classified as 

NSTEMI. Unstable angina was defined as the presence of 

symptoms of angina at rest, new-onset angina or accelerated 

ischaemic symptoms without electrocardiographic changes 

and elevation of cardiac enzymes. Cardiogenic shock was 

defined as having clinical signs of pulmonary congestion and 

impaired end-organ perfusion with persistent hypotension 

defined as a systolic blood pressure less than 90 mmHg for 

more than 30 mins or the need for vasopressor therapy to 

maintain a systolic pressure above 90 mmHg. 
 

Statistical Analysis 

Data are expressed as the mean ± standard deviation using 

SPSS software. 
 

Patient Characteristics 

Baseline demographic and socioeconomic characteristics 

including age, gender, race, region of residence, employment 

status, education status, marital status and living 

arrangements were examined. 

 

Clinical Data 

The baseline characteristics are shown in Table 1. AF patients 

in totality were more likely to be male, older and sicker than 

normal sinus rhythm patients. The NAF patients presented 

with less comorbidity, but showed a worse clinical 

presentation at admission with a greater proportion of 

patients with STEMI including anterior MI, a higher Killip class 

and cardiac troponin levels and low LVEF with propensity for 

high ventricular arrhythmias. 

 

 

 

RESULTS 

Characteristic 
AF  

(n = 100) 
Previous  
AF (n = 4) 

New AF 
(n = 96) 

Female 
Male 

10 
90 

0 
4 

96 

Age (years) 61.2 ± 5 61 ± 10 61 ± 9.6 
Smoking 80 2 78 

BMI ≥ 30 (kg/m2) 70 2 68 
Diabetes 20 2 18 

Hypertension 40 4 36 
Previous MI 8 0 8 

Prior CHF 2 2 0 
AF History - 4 – 

Peripheral Arterial Disease 2  2 
Renal Impairment  

(CrCl < 60 mL/min) 
10 0 10 

Previous PCI 2 2 0 
Prior CV Surgery 4 2 2 

VF 6 0 6 
Systolic BP (mmHg) 110 80 - 80 

Heart Rate (bpm) 96 ± 24 91 ± 29 95 ± 20 
LVEF (< 40%) 80 4 76 

Cardiac troponin/  
CPKMB High Value 

100 0 100 

Killip class    
I 80 - 80 
II  -  
III  - - 
IV 20 - 20 

Table 1. Baseline Characteristics in Study Population 
 

Cases Number (Percentage) 
STEMI 76 (76%) 

NSTEMI 4 (4%) 
Unstable Angina 20 (20%) 

Table 2. Distribution of STEMI,  
NSTEMI, USA in Study Population 

 

This study included 100 patients, who developed AF 

during hospitalisation. Of these, 96 (96%) patients developed 

NAF and 4 (4%) had previous AF. Of all these 76 (76%) 

patients had STEMI, 4 (4%) patients had NSTEMI and                  

20 (20%) unstable angina. 

Among STEMI 52 (52%) patients had AWMI, 4 (4%) 

patients had AWMI with re-infarction, 6 (6%) patients of 

AWMI developed VT which reverted to normal sinus rhythm 

with DC cardioversion; 18 (18%) patients had combined IWMI 

+ PWMI and 4 (4%) patients had combined IWMI + PWMI + 

RVMI. Among ACS with unstable angina patients, 2 (2%) had 

RHD S/P AVR, S/P PTCA STENT TO LMCA  LAD with stent 

patent. Other 4 (4%) patients had RHD moderate MR, 2 (2%) 

patients had HOCM with unstable angina. Another patient had 

HCM with unstable angina; 4 (4%) patients were post-CABG 

with Graft to LIMA  LAD and SVG  OM. 

 

Cases Number (Percentage) 
AWMI 52 (52%) 

IWMI + PWMI 18 (18%) 
IWMI + RVMI + LWMI 4 (4%) 

ACS Unstable Angina with RHD MR 4 (4%) 
ACS Unstable Angina S/P CABG S 4 (4%) 
ACS Unstable Angina S/P PTCA  

LMCA  LAD, S/P AVR 
2 (2%) 

Table 3. STEMI, NSTEMI, USA  
Distribution in Study Population 
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Sex Number (Percentage) 

Male 90 (90%) 

Female 10 (10%) 

Table 4. Gender Distribution in Study Population 

 

Age/Comorbidity Number (Percentage) 
Age > 50 Yrs. 84 (84%) 
Age < 50 Yrs. 16 (16%) 

HTN 40 (40%) 
T2DM 20 (20%) 

Table 5. Distribution of HTN, T2DM in Study Population 
 

90 (90%) patients were male and 10 (10%) patients were 

females; 84 (84%) patients were aged above 50 years and 16 

(16%) patients were aged below 50 years; 40 (40%) patients 

had hypertension and 20 (20%) patients had associated 

diabetes. Echocardiogram done in all patients revealed LV 

Dysfunction with LVEF below 40% in 80 (80%) patients. Rest 

of the patients had normal LVEF. 

 

Coronary Artery Disease Number (Percentage) 
SVD 40 (40%) 
DVD 32 (32%) 
TVD 20 (20%) 

Normal Coronaries 4 (4%) 
Insignificant CAD 4 (4%) 

Table 6. Distribution of CAD in  
Study Population in Percentage 

 

 

Coronary Artery Disease Number of Cases (%) 
LAD 72 (72%) 
LCX 42 (42%) 
RCA 46 (46%) 

Table 7. Distribution of CAD in  
Study Population in Percentage 

 

Coronary Angiogram done in all 100 cases, which revealed 

SVD (Single Vessel Disease) in 40 (40%) cases, DVD (Double 

Vessel Disease) in 32 (32%) cases, TVD (Triple Vessel Disease) 

in 20 (20%) cases, 4 (4%) cases had insignificant coronary 

artery disease and in 4 (4%) cases coronary angiogram was 

normal. LAD lesion was found in 72 (72%) cases with average 

lesion of > 70% stenosis. LCX has significant lesion in 42 (42%) 

cases with average 80% stenosis. RCA has significant lesion in 

46 (46%) cases with average stenosis of 80%. 

 

Coronary Artery Number of Cases (Percentage) 
Prox LAD 48 (48%) 
Mid LAD 22 (22%) 

Distal LAD 4 (4%) 
Table 8. Distribution of LAD Lesion  
in Study Population in Percentage 

 

Coronary Artery Disease Number (Percentage) 
Prox LCX 24 (24%) 

Distal LCX 6 (6%) 
Table 9. Distribution of LCX Lesion in Study Population 

 

Significant proximal LAD lesion was found in 48 (48%) 

cases with 14 (14%) cases had total occlusion in proximal 

segment and 4 (4%) cases had subtotal occlusion; 22 (22%) 

cases had Mid LAD lesion with average stenosis of 70%; 4 (4%) 

cases had combined lesion in proximal and mid segment of 

LAD with stenosis of 90% and 70% respectively; 12 (12%) 

cases had LAD lesion, which was insignificantly affected. 

Proximal segment of LCX was affected in 24 (24%) cases with 

average stenosis of 80%. Distal segment of LCX had significant 

lesion in 6 (6%) cases. Major OM had significant lesion in 

proximal segment in 4 (4%) cases with average stenosis of 

80%. LCX has no flow limiting lesion in 4 (4%) cases. LCX was 

Non-dominant vessel in 96 (96%) cases and in 4 (4%) cases 

co-dominant vessel. Ramus has significant lesion in 4 (4%) 

cases. 

 

Coronary Artery Disease Number (Percentage) 
Prox RCA 22 (22%) 
Mid RCA 26 (26%) 

Distal RCA 6 (6%) 
Table 10. Distribution of RCA Lesion in Study Population 

 

Parameters STEMI with AF 
LVEF < 40% 80 (80%) 

Killip CLASS IV 20 (20%) 
Arrhythmias 6 (6%) 
Reinfarction 4 (4%) 

Table 11. Prognostic Markers in STEMI with AF 
 

RCA was found to be a dominant vessel in 96 (96%) cases 

and was a co-dominant vessel in 4 (4%) cases. RCA has 

significant lesion in 46 (46%) cases with average stenosis of 

80%. Proximal segment of RCA has significant lesion in 22 

(22%) cases. Mid segment has significant lesion in 26 (26%) 

cases and distal segment of RCA is affected in 6 (6%) cases. 

Proximal segment of RCA has total occlusion in 12 (12%) 

cases; 6 (6%) cases of RCA has diffuse disease and 8 cases has 

insignificant disease. 

AF group had worse Killip class at admission, higher 

troponin level and the Left Ventricle Ejection Fraction (LVEF) 

was lower in AF patients than in non-AF patients. 

 

DISCUSSION 

Atrial Fibrillation (AF) is characterised by irregular, 

disorganised and chaotic electrical activity of the atrium. It is 

a common arrhythmia and major cause of morbidity and 

mortality not only in the Western world, but in India as well. 

AF complicates approximately 10% - 18% of acute infarcts. We 

have demonstrated an increased risk of mortality associated 

with the presence of AF in the setting of ACS. NAF is associated 

with an almost 60% increase in mortality risk. This increased 

risk was not demonstrated for previous AF after a two well-

conducted adjustment analyses. The results of previous 

studies are conflicting regarding the prognostic impact of AF 

types in MI.1-6,8,9 However, our results are consistent with 

some previous reports.2-13 

The predictors and significance of AF in the setting of MI 

reviewed by Schmitt et al11 are fairly consistent with our 

findings. Schmitt et al concluded that AF during MI with 

significant coronary artery disease implied worse short- and 

long-term outcomes, independent of MI treatment strategies. 

Two well-conducted meta-analyses focusing on the prognostic 

implication of AF during MI have been published. Jabre et al12 

included 43 articles with a total of 278,854 MI patients 

indicated that AF led to a 40% increase in the risk of mortality 

in the setting of MI, even after adjustment for the same 

variables as in our study and concluded that NAF and Previous 

AF did not differ in mortality risk. 
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The second and most recent study by Angeli et al13 was a 

meta-analysis of 24 studies comparing outcomes in patients 

with MI and sinus rhythm with those observed for AF patients. 

In their study, patients with AF with significant coronary 

artery disease (involvement of LAD, LCX and RCA) had a 2-fold 

increased risk of in-hospital mortality and patients with clear 

evidence of NAF had a 3-fold higher risk of mortality than sinus 

rhythm patients, although the study did not adjust for the 

Killip class, an important confounding variable.15,16 

It is important to note that in the meta-analysis by Jabre et 

al12 the association between AF, coronary artery disease and 

high mortality was similar for NAF and Previous AF. These 

results persisted even after adjusting for confounding 

variables such as heart failure and revascularisation, although 

only four of the 43 studies included in his work performed 

such important adjustments. These results are consistent with 

ours with respect to risk ratios for NAF patients. 

NAF in the setting of ACS reflects a greater ischaemic 

burden than Previous AF as shown by the lower LVEF, larger 

infarct sizes and higher Killip class associated with NAF 

compared with Previous AF in our study. In contrast, Previous 

AF is associated with a worse clinical baseline profile than NAF 

due to the existence of chronic heart disease.9 Along the same 

line of reasoning, recent data from a large registry in Canada17 

has showed that patient with prior history of AF receive less 

evidence-based therapies and in-hospital coronary 

angiography compared to non-AF patients, similarly to our 

results. As in our observational study, patients with prior AF 

were older and sicker17 and broadly differ to those included in 

the work by Lopes et al18 that examined pooled data from 10 

ACS trials, which includes more cases of NAF and STEMI and 

probably less patients with significant comorbidities or those 

receiving warfarin, as is common in patients included in 

clinical trials compared with those derived from registries. 

The development of AF may worsen the prognosis of ACS 

due to several factors. First, AF triggers some adverse 

haemodynamic effects including increased oxygen 

consumption, loss of atrial contraction and AV synchrony, 

which lead to a decrease in effective cardiac output.7,9,12-15,19 

Secondly, irregular RR intervals can develop malignant 

arrhythmias as was observed in our cohort.12-15 However, the 

mechanism of AF-related mortality in ACS remains elusive; the 

association of AF with higher heart rates, lower LVEF and an 

increased incidence of HF suggests that haemodynamic 

impairment is a potential explanation as well as increased 

adrenergic and neurohormonal activation.9,12,13 

The rate of cerebrovascular events in patients with any 

type of AF in our study was quite low and not significantly 

different from patients in sinus rhythm. This may have been 

due to the relatively young age of patients enrolled in our ACS 

registry, but we cannot rule out other reasons. 

 
Study Limitations 

Several limitations of the present investigation deserve 

discussion. First, the study population and data concerning the 

temporal relation between the onset of AF and the appearance 

of complications were not available, so we can establish an 

association but not a causality relationship. Silent episodes of 

AF could not be analysed in the sinus rhythm group. 

Furthermore, the adjustment of variables that were not  

 

measured at baseline (e.g. mechanical complications of MI and 

revascularisation) in multivariable analysis and comparison of 

outcomes which might occur before or after AF (since its 

timing was not known) should be interpreted with caution. 

Secondly, data concerning the causes of death were only 

available for a minority of patients; thus, the causes of death 

are not shown. Data concerning treatment strategies used for 

AF as well as the timing, duration and final outcome of AF 

episodes were not assessed. 

 
CONCLUSION 

AF is not an infrequent event during ACS. The presence of NAF 

(New onset AF) with significant coronary artery disease 

(Involvement of LAD, LCX and RCA) is associated with nearly a 

60% mortality increase in MI patients. AF patients had a 

poorer prognosis with a higher incidence of malignant 

arrhythmias, reinfarction, ischaemic mitral regurgitation, 

heart failure, cardiogenic shock and in-hospital mortality than 

non-AF patients. Also, it is likely that patients who are older 

and sicker such as those with atrial fibrillation with severe LV 

dysfunction had more extensive coronary artery disease. Our 

results suggest that the appearance of NAF during ACS should 

not be considered an isolated benign event, but a severe 

complication with prognosis implications. These results are 

hypothesis generating and the prognostic impact of treatment 

strategies for NAF in MI patients must be assessed in future 

studies. 
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