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Cardiac arrhythmia in ACS

1. Ventricular arrhythmia

❑ Ventricular tachycardia ( VT ) and ventricular fibrillation ( VF )

2. Supraventricular tachycardia
❑ Atrial fibrillation ; AF



Cardiac arrhythmia 

Ventricular arrhythmia ; ventricular tachycardia ( VT ) and ventricular fibrillation  
( VF ) 

 May occur any time of MI , from early of acute MI until remote post - MI period  
( pre – hospital to long – term onset )

 Remains increased after MI and to be highest in first 30 days after MI

 Predictor of worse in – hospital outcome in setting of ACS 

Impulse 

from 
ventricle

Europace (2019) 21, 1603-1604





Wide QRS complex tachycardia = 
monomorphic VT







Fascicular VT

QRS complex มีทัง้ตวัแคบและตวักว้าง





Criteria for ECG diagnosis of VT

Brugada criteria aVR criteria 
Alan S Maisel , Textbook of emergency cardiology , ISBN: 978-93-86322-24-1



JAHA 2020;9:e016598



Novel criteria for diagnosis VT ; 

Basel criteria 

Federico Moccetti , MD , et al , The Basel algorithm , JACC clinical electrophysiology  , 2022



Acute management of VT/VF in 
setting of ACS

 Assessment of hemodynamic status 

Cardioversion or Defibrillation if hemodynamic unstable 

Alan S Maisel , Textbook of emergency cardiology , ISBN: 978-93-86322-24-1



VT/VF pulseless

Shock ดว้ยไฟฟา้

CPR 2 นาที † เปิดเสน้ IV & IO

Shock ดว้ยไฟฟา้

CPR 2 นาที † on ETT † medication

( epinephrine / amiodarone / lidocaine )   

2020 ACC Guideline , Thaiheart ,.org

Correctable causes 6H , 6T



Defibrillation in vector change ( VC ) 
and DSED 

The technique for rapid 

sequential shocks from 

two defibrillators with 

pads in two different 

planes

✓ Anterior – lateral 

✓ Anterior – posterior 

NEJM 2022;387:1947-56





สาเหตุท่ีพบไดบ่้อยของ cardiac arrest ท่ีควรคน้หา
และรักษา ( 6H 6T )



Medication for VT/VF arrest 

2020 ACC Guideline , Thaiheart ,.org

 Epinephrine IV / IO ; 1 mg IV q 3-5 minute ( ET : 2-2.5 mg dilute in 5 – 10 ml NSS )

 Amiodarone IV/ IO dose ; 300 mg ( dilute in D5W ) bolus then 150 mg 

 Lidocaine IV / IO dose ; 1-1.5 mg / kg then 0.5 – 0.75 mg / kg IV

 Magnesium sulfate IV/IO dose ; 1 – 2 g dilute in 10 ml of D5W



2020 ACC Guideline , Thaiheart ,.org

Epinephrine 1 mg IV 

every 3 to 5 min for 
cardiac arrest



2020 ACC Guideline , Thaiheart ,.org

OHCA = out of hospital 
cardiac arrest



Out of hospital cardiac arrest 

 The incidence of SCD is estimated 4.2 per 1,000 person-years and 

declined over time

 ¼ of OHCA victims experience cardiac arrest in setting of STEMI

Ventricular tachy-arrhythmia ; VT and VF is most 
common cause  

Europace (2019) 21, 1603-1604

 Life – threatening arrhythmia



Ventricular fibrillation – complication of STEMI



Consider refer to CAG with PCI in 
all VT/VF patient ?

Out of hospital 
cardiac arrest Hub 

✓ History of chest pain before cardiac 

arrest

✓ ECG feature of STEMI
✓ Cardiac Enzyme level 

✓ Facility of hospital care 

✓ Other causes of VT/VF for 

correctable  ( Electrolyte 

imbalance , drug induced , toxin , 
hypoxia etc.) 



Emergency CAG in “non – STEMI patient”            
:     no benefit

JAMA cardiol 2022:7(7): 700-707

48 – 72 h after admission

NEJM 2021; 385:2544-53



Reperfusion therapy 

 Suspicion of ongoing myocardial 

ischemia , a coronary angiogram 
is indicated

Recommendations for evaluation of 

sudden cardiac arrest survivors

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death , EHJ (2022) 43 , 3997-4126





After electrical cardioversion 

ST elevation in antero - lateral leads then activate Cath lab for 

emergency CAG / PCI



Eur Heart J, Volume 43, Issue 46, 7 December 2022, Pages 4830–4831, 

Graphical Abstract A range of public health and education 

strategies resulted in a marked improvement in survival in the 

decade ...



Public – assess defibrillation and out –
of – hospital arrest management  



Eur Heart J, Volume 43, Issue 47, 14 December 2022, Pages 4897–4898, https://doi.org/10.1093/eurheartj/ehac578

The content of this slide may be subject to copyright: please see the slide notes for details.

https://doi.org/10.1093/eurheartj/ehac578


Management of ventricular 
arrhythmias in acute phase in AMI

1. Electrical cardioversion / defibrillation

2. Correction of electrolyte imbalances ( hypokalemia and 

hypomagnesemia ) is recommended in patients with VT / VF

3. Intravenous beta – blockers and/or amiodarone treatment

4. Intravenous lidocaine can be considered ( as second choice ) for 

recurrent VAs

5. Prompt and complete revascularization is recommended to treat 

AMI with recurrent VT/VF 

6. In patients with recurrent VAs , sedation ( preferably with 
benzodiazepines ) or general anesthesia to reduce sympathetic 

drive should be considered 

Europace (2019) 21, 1603-1604



7. Temporary pacing with overdrive pacing should be considered 

8. In hemodynamically unstable patients with refractory VAs , a 

percutaneous LVAD ( ECMO ) may be considered 

9. Neuraxial modulation ( cardiac sympathetic denervation ) 

Management of ventricular 
arrhythmias in acute phase in AMI

Europace (2019) 21, 1603-1604



EHRA consensus document , Europace (2019) 21, 1603-1604



VT storm ( incessant VT ) 

 Definition ;

 Occurrence of two or more ventricular 

tachycardia/ventricular fibrillation( 

VT/VF ) episodes within 24 h

 Or AICD therapy at least 2 or 3 

episodes in 24 hours

 High mortality risk and increase rate of 
hospitalization 

Dongsheng Gao and John L. Sapp , Electrical storm: definitions , clinical importance , and treatment , Current opinion , Vol 28 , Number 1 , January 2013



Management of VT/VF storm

EHRA/HRS/APHRS Expert Consensus on ventricular arrhythmias, 2014

( in AICD patient )

Temporary pacing for 
bradycardia – induced VT



Sedation / Intubation / deep sedation 

Admit CCU / ICU

Use midazolam and propofol 

To decrease 

sympathetic 
stimulation

Circulation , 2020 ; 142:1599-1601



Cardiac sympathetic denervation 

 Percutaneous stellate ganglion blockade 

 Thoracic epidural anesthesia 

Lhab Elsokkari , et al , Electrical storm: prognosis and management , Progress in cardiovascular disease 66(2021) 70-79



Electroanatomic mapping of endocardial scar in a 

patient with ischemic cardiomyopathy due to a large 
anteroseptal infarction 

Jason T. Jacobson, Sei Iwai and Wilbert Aronow , Current Approaches to Treatment of Ventricular Arrhythmias in Patients with Coronary Artery Disease 



Case study 

 Patient 55 year old 

 Presented of STEMI of anterior wall

 Emergency PCI to LAD as culprit lesion within 6 hour after 

transfer to CCIT 

 1 day after PCI , he developed VT storm in CCU 

 Fellow notification for treatment 



1. Sedate patient with 

anesthetic drugs ; Dormicum 

and Fentanyl IV , on ETT tube 

with ventilator support 

2. Amiodarone and lidocaine 
continuous drip

3. Temporary pacing insertion 

for overdrive pacing 



ECMO placed by CVT team

ECMO 

=Extracorporeal 

membrane 

oxygenation





On IABP right 
femoral artery 







Progress note 

 After 4 days of ECMO , VT was disappeared   , then the 

ECMO was removed

 Patient sent to re – CAG and PCI to another coronary 

vessel for complete revascularization

 Continue amiodarone and additional carvedilol 

 Consider AICD implantation 



Progress in cardiovascular disease , Vol 66 , May–June 2021, Pages 70-79

ECMO

CAG / PCI if indicated



Thank you for your Attention 
BY SURA BOONRAT



2022 ESC Guidelines for the management of patients 

with ventricular arrhythmias and the prevention of 

sudden cardiac death , EHJ (2022) 43 , 3997-4126



2022 ESC Guidelines for the management of patients 

with ventricular arrhythmias and the prevention of 

sudden cardiac death , EHJ (2022) 43 , 3997-4126



2022 ESC Guidelines for the management of patients with 

ventricular arrhythmias and the prevention of sudden cardiac 

death , EHJ (2022) 43 , 3997-4126



Daniele Muser , et al , World Journal of cardiology , 2017 , June 26; 9(6) 521-530

B - blocker

Amiodarone 

Lidocaine 
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