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Scope of presentation

* Significance of problem

* Strategies to reduce POAF

* Guidelines and recommendation
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Yol Atrial fibrillation after cardiac surgery
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- is the most common postoperative complication following cardiac
surgical procedures

 25% after isolated coronary artery bypass grafting (CABG)
» 30% after isolated valvular procedures
40— 50% following combination CABG/valvular operations

- remained largely unchanged despite contemporaneous improvements in
cardiac surgery-associated morbidity and mortality

Ann Thorac Surg. 2018; 105(1):15-23
J Thorac Cardiovasc Surg. 2011



LsLE Diagnosis

 12-lead electrocardiogram (ECG) or a rhythm strip of at least 30-s
duration that demonstrates

* (1) irregular RR intervals in the absence of complete AV block
* (2) an absence of distinct P waves on surface ECG
* (3) an atrial cycle length that is variable and generally less than 200 ms






Technician:
Test ind:




A& 4 AF and MS

e To R in V1




Wsl Risk of POAF ( perioperative)

* pre-existing risk factors for atrial dilation including hypertension, myocardial
Ischemia, and valvular abnormalities such as mitral regurgitation.

* direct surgical trauma associated with atriotomy incisions and pericardial
disruption —-> local inflammation and subsequent alterations in atrial
electrical excitability.

» cardiopulmonary by-pass, the atria can remain electrically active despite
sufficient cardioplegia administration for ventricular electrical arrest—-
>continuing activity may predispose the atria to ischemia and subsequent
arrhythmias



450@ Risk of POAF (Postoperative)

* Large fluid shifts perioperatively and electrolyte disturbances.

* Increased endogenous catecholamines, inflammatory and oxidative
mediators secondary to surgical stress and the systemic response to
cardiopulmonary bypass.

* use of exogenous catecholamines for inotropic support, and variations in
both intravascular volume status and systemic blood pressure leading to
changes in atrial stretch and myocardial perfusion.
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3l How to predict POAF

hase of POAF

* The first phase encompasses the first 18 h postoperatively with the greatest
risk at hour zero

* the second phase occurs with the risk peaking at 24-48 hrs

 The most consistent independent risk factor across multiple studies has been
Increasing patient age

« consistent reproducibility of factors between studies has been lacking

« significant heterogeneity in the literature regarding how POAF is defined,
identified, and reported



Outcomes of POAF



Perioperative/Postoperative Atrial Fibrillation and Risk of
Subsequent Stroke and/or Mortality
A Meta-Analysis

Meng-Hzin Lin, MD; Hooman Kamel, MD: Damel E. Singer, MD: Yi-Lang Wua, DrePH;
Meng Lee, MD; Bruce Ovbuagele, MD, M5

Sample Sz Fercamage of Study

Stuy, Couniry Fopultion Cherecteristics | (Women, %) | Age. y POARMN0. POAF | Cordac Sumery | Duration, y End Points
Hogae enal * Unad CAEG and valve surgery '
Sfales
Smmou £t al™ Jnied leo aled CAEG
Sfales
Wilkzrzalet &, Lobed Iz alesd CAEG
Sfales
Malszn g2l Untad Lng tranaxianialion
Early outcom defined as stroke or mortalit ing within 30
sl arly outcomes were aetined as stroke or mortality occurring witnin
Faamuzitis e1al; Iz afed CAEG ar conpam fam
Canada CAEG and valve surgery
Mzrstaed and Carndicthoratic sugery M
Execa - s days of operation.
Marszan o al,” Haly |zl CAES
Ahigsonoe 310 Swaden Frst isoiated [ARE
Flardo et 2l Lnfed Frstisoiated CARE
Stales
Eramer g alf i Frst isoiated [ARE
Ksthrelancs
R L m defined k m li ing after 30 d
s i TR ate outcomes were defined as stroke or mortality occurring atter ays
E-CNaTi #1231, Lnrza Ie0 aled CAEG
Stales
AnEsOTEn 2l Swaden | Fratisnats CABG
Eramer e1al, 1 M vare rapairecizeament
Kztherlanzs with/wiincut CAEG ar ¢ 22l
vale s.ro8ry
Tarsk] e12l,” Lnnea Frmary solzsd of "Beaat ve M.
Stales CAEG B783
Enae at &, Liited ME{or anzariac srcan IF04ATIST] | VA6 10ERL 4162 ] 1 In-"aEpral Ty
Stales
Amass i al,” United Ienalet CAEG PG NG | S IrEEE] ErET 0 1 Log-teem oty
Shalis
Saeena ot Al Astala Isnalnt CAEG 19457 INS) | BHL IR0 0107 e EY Edrty shoke Ao
motaily, lng-fenr
mety
Imanrae ol 8, My Eizrav pmonaey bheclory A5 | BB GS B 1eE 9 0 3 Log-teem motay
Harwen ol @, Canada Frst isaiaten CARG BOSE 1241 HAMNA 0 Ex Lng-1ee sioan of
mety
ONealeta ™ nited Frst isnited CARE 13765 (30 (220 L 00 &% Longermmortaity
Sl POAF S50 (While
PUOAFIE?=11 [ho
FIAE
Laper e7al™ Unced Frsl Eazd CAEG A0 120 BB 10E3=11 100 12 Early morzlny
Slales
Whipck er s, Canata CAEG, sokred valvuiar sogery. | 10671714260 FeneEntage of age 100 z Early 2nd ong-te'm
07 COMOINed SUMQEr 5. BE5ME s
a0l etal’ dnitzd Incatiam Take srgery | T29360 159 7180862 4E 1 Long-1ermiseeme
SlalEs s
Thoren scal” Sweden Frsl Eazd CAEG TAZER21) | E4.0eTTES.2:900 100 98 Long-termmottality

Stroke. 2019;50:1364-1371



Odds Ratio

_Author Year IV, Random, 95% ClI
1.1.1 Early Stroke
Hogue® 1999 NA 1022 NA 1950 36%  1.70[1.00,2.89) ———
Stamou?® 2001 NA NA NA NA 270%  1.70[1.40, 2.06] —-
Villareal® 2004 30 994 82 5481 51%  2.01[1.28,3.15) —
Kalavrouziotis?* 2007 57 2047 64 5300 1.77[1.14, 2.75) ——
Saxena!? 2012 73 5547 94 13950 e
Whitlock *° 2014 NA 18046 NA 81091 =
Subtotal (95% Cl) 160 27656 240 107772 L3

Heterogeneity: Tau*= 0.00, Chi*=281,df=5 (P=0.73), F=0%
Test for overall effect: Z= 9.40 (P < 0.00001)

1.1.2 Early Mortality

Villareal® 2004 74 994 186 5481 135%  1.70[1.22,2.37] —

Nielsen2! 2004 39 78 28 122 50% 5.70[2.10,15.47] »
Kalavrouziotis?* 2007 61 2047 133 5300 14.3%  0.80[0.60,1.07) —

Bramer 4 2010 35 1122 64 3976 11.3%  1.38(0.87,2.19) T

Bramer 2011 25 361 35 495 87%  0.75[0.40,1.41] N B

Bhave 2012 570 10957 6646 359490 1.68[1.52,1.86] -

Saxenal? 2012 95 5547 170 13950 e

LaPar3 2014 370 9255 680 40009 —-—

Subtotal (95% Cl) 1269 30361 7942 428823 -

Heterogeneity: Tau*= 0.11, Chi*= 5§3.34, df= 7 (P < 0.00001), F= 87%
Test for overall effect. Z=2.72 (P = 0.007)
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Stroke. 2019;50:1364-1371



POAF No POAF Hazard Ratio Hazard Ratio
2.1.1 Long-term stroke
Horwich*? 2013 337 2214 581 5844 248% 1.26(1.08,1.47) :"
Whitlock *° 2014 NA 18046 NA 263% 1.10(1.00,1.21]
Gialdini, non-cardiac? 2014 189 12874 5915 245% 200(1.70, 2.35) o=
Gialdini, cardiac® 2014 117 11837 512 -
Subtotal (95% C1) 643 44971 7008 -
Heterogeneity: Tau®= 0.06; Chi*= 38.77, df= 3 (P < 0.00001); F= 92%
Test for overall effect: Z= 2.45 (P = 0.01)
2.1.2 Long-term mortality
Mariscalco®* 2008 73 570 122 1262 18% 256 (1.50,4.37)
Filardo?®® 2009 452 1814 753 5085 80% 1.29(1.16,1.43) s
Ahlsson?* 2009 140 419 191 1000 50% 1.56(1.23,1.98) S
Filardo?® 2010 110 380 12 659 43% 1.48(1.12,1.96) P—p—
Bramer? 2010 168 "2 398 3976 43% 1.3501.02,1.79) e
Ahlsson?’ 2010 49 185 60 406 27% 1.57 [1.05, 2.35) [
El-Chami** 2010 1701 2985 4878 13184 86%  1.21[1.12,1.31) -
Bramer® 2011 65 361 I 495 24%  209[1.34,326) ———
Imperatori * 2012 3 45 270 409 25% 1.17[0.76, 1.80] ep—
O'Neal, White* 2013 1080 2537 233 8330 91% 1.10(1.06,1.14) B
Horwich?®? 2013 693 2214 1255 5844 80% 1.20(1.08,1.33) -
O'Neal, Black ™ 2013 171 370 446 1928 69% 1.40(1.20,1.63) ==
Thoren®’ 2014 381 2152 548 4669 86% 1.40[1.30, 1.51) -
Al-Shaar*® 2014 884 121 2751 5094 64% 1.25(1.05,1.49) [
Tulla* 2015 46 138 26 138 04% 1.83[0.55,6.11)
Melduni®® 2015 12 226 19 377 45% 1.79[1.38,232) ——
Kothari 4 2016 68 554 584 14594 28% 1.56 [1.05, 2.32) T
Omer 2016 82 215 320 1033 156% 1.40 [0.80, 2.45) S —
Leibowitz ** 2017 9 15 73 395 04% 670[210,21.37 ———
Lee, female*® 2017 ] 79 10 396(1.13,1388) g
Fengsrud®? 2017 105 185 191 1.28(1.01,1.62) ==
Swinkels** 2017 169 241 231 P
Lee, male®? 2017 7 102 5
Subtotal (95% CI) 6605 18080 15720 ¢
Heterogeneity: Tau®= 0.02; Chi*= 91.67, df= 22 (P < 0.00001); F= 76%
Test for overall effect Z= 7.89 (P < 0.00001)

- + i Stroke. 2019;50:1364-1371
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Journal of the American Heart Association

ORIGINAL RESEARGH

New-Onset Atrial Fibrillation After Coronary
Artery Bypass Grafting and Long-Term
Outcome: A Population-Based Nationwide
Study From the SWEDEHEART Registry

All first-time CABG patients
in Sweden 2007-2015
n=33 770
- Not surviving 30 days
- n=1256
Concomitant procedures
n=5 548
| Preop atrial fibrillation
n=2 443
Isolated CABG
n=24 523
3 ¥
POAF No-POAF
n=7 368 n=17 155
+ -
DAC No-OAC
n=1770 n=5598
J Am Heart Assoc. 2020;9:¢017966



All-cause mortality 2.9 2.1 1.42 (1.31-1.54) 1.08 (0.98-1.1 0.106
Ischemic stroke 1.8 1.3 1.40 (1.26-1.8 |[schemic Stroke > 0.004
Peripheral arterial 0.1 0.1 1.00 (0.65-1.55) 0.79 (0.50-1.25 7 0.293
embolism /

Transitory ischemic 0.8 0.6 1.29 (1.11-1.51) 1.10 (0.94-1.30) 0.237
attack N

Any thromboembolism 2.4 1.8 1.37 (1.25-1.51) 1.16 (1.05-1.28 \\ 0.003
Heart failure 21 1.1 1.80 (1.62-1.9 Heart failure > <0001
Recurrent AF 4.0 0.8 4.63 (4.20-5.09) 4.16 (3.76-4.6( /’/ <0.001
Pulmonary embolism 0.3 0.2 1.46 (1.13-1.89) 1.26 (0.95-1 .6?/ 0.106
Major bleeding 2.0 1.6 1.30 (1.18-1.43) 1.05 (0.95-1.17) 0.337

J Am Heart Assoc. 2020;9:¢017966
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Outcomes of OAC

All-cause mortality

Ischemic stroke 2.0 1.7 113 Ischemic stroke 0.625
Any thromboembolism 2.6 24 110§ 0.942
Transitory ischemic attack 0.9 0.8 1.09 (0.81-1.49) 0.97 (0.58-1.63) 0.9156
Pulmonary embolism 0.2 0.3 0.75 (0.42-1.34) 0.50 (0.22-1.13) 0.096
Major bleeding 2.4 1.9 1.26 (1.04-1.52) 1.40 (1.08-1.82) 7 0.011

J Am Heart Assoc. 2020;9:¢017966
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Circulation

ORIGINAL RESEARCH ARTICLE

Postoperative Atrial Fibrillation and
Long-Term Risk of Stroke After Isolated
Coronary Artery Bypass Graft Surgery

Clinical Perspective

What Is New?

» Postoperative atrial fibrillation (pAF) after coronary
artery bypass grafting is independently associated
with a higher risk of cerebrovascular accidents at
10 years.

e The association between pAF and risk of cere-
brovascular accident persists when cerebrovascu-
lar accidents that occurred before discharge are
excluded.

* pAF is also independently associated with a higher
risk of cardiovascular and all-cause mortality.

What Are the Clinical Implications?

¢ QOur findings highlight the need to revisit the notion
that pAF is a transient, benign condition.

» Patients with pAF after coronary artery bypass
grafting should be considered for stricter surveil-
lance with continuous heart rhythm monitoring
and anticoagulation therapy in those at very high
risk (ie, CHA,DS,-VASc score 24).

Circulation. 2020;142:1320-1329.
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10.0% 1

CVA cumulative incidence (%)

A Overall risk of CVA

== SR = pAF

HR 1.53(95%CI 1.06-2.23)

5.0% 1
0.0% {
0 2 4 6 8 10
years
n at risk
SR 289 2172 2077 1981 1824 1231
pAF {734 678 638 596 543 342
0 2 4 6 8 10
years

B Risk of CVA after discharge
=+ SR =+ pAF

s
ke
S
®

10.0% HR 1.47(95% 1.02-2.11)

CVA cumulative incidence (%)

5.0% 1
0.0% 1
0 2 4 b 8 10
years
n at risk
SRP252 2168 2073 1977 1820 1229
pAF 1712 675 635 593 542 341
0 2 4 6 8 10
years

Circulation. 2020;142:1320-1329.



Mortality

A Cardiovascular mortality
=+ SR = pAF
20.0% 1
:\: 15.0% HR 1.48(95%CI 1.11-1.97)
>
£ 10.0%
o]
S
>
O 5.0%
0.0% 1
0 2 4 6 g 10
years
n at risk
SR{P289 2200 2116 2027 1876 1266
pAF {734 689 653 615 563 355
0 2 4 - 8 10
years

B All-cause mortality
+ SR =+ pAF
40.0%

<

> 30.0% HR 1.34(95%CI 1.13-1.59)
s

S
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0 2 4 - 8 10
years
n at risk
SRP289 2200 2111 2017 1871 1265
nAF {734 688 649 610 561 355
0 2 4 6 8 10
years

Circulation. 2020;142:1320-1329.



CHADSVASC score

Risk of CVA stratified by CHA2DS2VASc
-+ SR/score<4 -+ SR/score>=4 -~ pAF/score<4 -+~ pAF/score>=4
—~ 20.0% 1
2
&0’ SR/score<4 reference
= 15.0% pAF/score<4 HR 1.31[0.71-2.40] (P=0.40)
2 0 7
= SR/score>=4 HR 2.13[1.38-3.27] (P<0.001)
e pAF/score>=4 HR 4.06[2.54-6.46] (P<0.001)
'“2’ 10.0% 1
©
=
g 5.0% 1
Qo
<
=5 —
O 0.0%
0 2 4 6 8 10
years
n at risk
SR/sc :i 1488 1432 1375 1330 1243 857
S\i?rsg(()ge;(x 201 740 702 651 581 374
oRefessresi] 4% 388 388 347 379 138
0 2 4 6 8 10
years

Civenilation 0901471290 12790



How to prevent POAF?



Preventative Strategies and Associated Evidence Base

'4

1 Prolonged
Heart failure hospitalizations Increased
costs

Heart failure Prolonged hospitalizations

Stroke Increased costs Cire Arhythiw Electaphysial. 2019:12:¢007865
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%% & Preventative Strategies and Associated Evidence Base

* Correct electrolytes ..K , Mg
 Beta blockers—any BB

« Amiodarone

 Ranolazine

* Colchicine

e Statin-preexisting indication
* Fish oll

* Weak evidence(do not support) —Vitamin C/E, N-Acetylcysteine,
Levosimandan, NSIADS, Steroid



i Surgical Manipulations

* Posterior Pericardiotomy

 Epicardial Fat Pad Manipulations

 Anterior Fat Pad Preservation vs Dissection or Removal
 Fat Pad Botulinum Toxin Injection

« Off-pump Coronary Artery Bypass Grafting

« Concomitant Surgical Ablation



How to treat POAF?
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& Treatment Strategies

. ate control ( CCB , BB, digoxin)

« Electrical cardioversion ( with anti-arrhythmic Rx)

« Pharmacological cardioversion- Amiodarone , Vernakalant, Ibutilide
 Anticoagulation- Heparin ,LMWH ,NOACs

 AF lasting more than 48 hrs or of unknown duration, TEE should be carried out to
exclude the presence of any intracardiac thrombus.



Rate control in acute HF ( with or without HF )

Rate controlin acute heart failure

Assess
underlying

comorbidities
and start
treatment
Intravenous administration Usual oral maintenance dose
Amiodarone 300 mg intravenous diluted in 250 mlL 5% 200 mg once a day K A"“Odal'one

dextrose over 30-60 min (preferably via central

venous cannula), followed by 900-1200 mg

intravenous over 24 h diluted in S00-1000 mlL via

a central venous cannula l

Digitalis glycosides Clinical

Digoxin 05 mg intravenous bolus (0.75-15mgover 24h  0.0625-0-25 mg once a day reassessment
in divided doses)

Digitoxin 04-06mg 0-05-0-3 mg once aday

* Digitalis




Rate control in acute HF ( with or without HF )

300 mg intravenous diluted in 250 mL 5%
dextrose over 30-60 min (preferably via central
venous cannula), followed by 900-1200 mg
intravenous over 24 h diluted in 500-1000 mL via

a central venous cannula

300 mg is

de 0-60 mIn TP
bus cannula), followed by 900-12007H¢ ,,,

intravenous over 24 h diluted in 500-1000
a central venous cang

Digitas csids 0-5 mg intravenous bolus (0-75-1.5 mg over 24 h
in divided doses)

Digitoxin



Rhythm control

Indication for long-term rhythm control therapy

v

Assess and treat risk factors & co-morbidities
ACEIl, ARB, MRA, statin in patients with risk factors, LVH or LV dysfunction

(lla)
1 1 1
None or minimal signs of structural CAD, HFpEF, significant HFrEF
heart disease valvular disease l
l B Patient choice
1 1 I —
* Dronedarone Catheter » Amiodarone Catheter = Catheter
* Flecainide ablation » Dronedarone ablation Amuodarone- ablation
* Propafenone * Sotalol
» Sotalol
I_ In case of In case of In case of
recurrent AF | recurrent AF recurrent AF




ACS and CAD

Intra-procedural parenteral 12 months
anticoaqulation

ifen NOAC or INR<2.50n VKA <] week 1month 3 months 6 months

Long-term

Aspirin

Fibrinolysis only if
OAC is below
therapeutic reference H.d':.“‘\f

bl treated
ACS

v

Intra-procedural parenteral
anticoagulation




4 Dual therapy in CAD

Risk Ratio
IV, Random, 95% CI
ISTH major/CRNM bleeding 0.69 [0.62, 0.77] —
Stroke 0.93 [0.66, 1.31] i
MACE 1.02 [0.91, 1.14 ——
Myocardial infarction 1.05[0.87, 1.27] i
All - cause death 1.10[0.92, 1.31] i
Stent thrombosis 1.17 [0.79, 1.73 i
05 07 1 15 2
favours NOAC favours VKA
+ any antiplatelet + any antiplatelet
combination combination

J. Clin. Med. 2020, 9, 1120



Guidelines- 2019 EACTA

Preventing Perioperative AF in Cardiac Surgical Patients

Risk Factors for
Perioperative AF

Continue B-blockers to avoid withdrawal LOE A/B * Age>75

* History of AF

* Renal Failure

* Mitral valve surgery/
disease

* Heart Failure

Administer B-blockers LOE A * COPD

There may be other important risk
Pre-op Intra-op Post-op factors to consider in any individual
\ J patient

\
J

Elevated

Risk Prophylactic Amiodarone LOE A/B

Continue B-blockers to avoid withdrawal LOE A/B

Risk for developing post-op AF

Treating Perioperative AF in Cardiac Surgical Patients

Nondihydropyridine CCB or B-blocker for rate control LOE B

Bacta

Electrical or chemical (e.g. - amiodarone) cardioversion if hemodynamic instability LOE B

Amiodarone for rhythm control LOEB

European Association of
Cardiothoracic Anaesthesiologists

Consider anticoagulation when AF duration >48 hours LOE B




¢ Guidelines- 2019 SCA

Class of

Additional Therapies with only Class Ilb Recommendation A SOCIETY OF
@ eweee B ANESTHESIOLOGH
ANESTHESIOLOGISTS

Knowledge « Care « Investigation

_ _ -



, 2020 ESC -Post operative Cardiac/Non-cardiac surgery

Recommendations Class® Level®

Perioperative amiodarone or beta blocker ther-

apy is recommended for the prevention of post-
1390,1492

ive AF after cardiac surgery.

AC therapy to prevent thrombo-
should be considered in patients

roke with postoperative AF after
rdiac surgery, considering the anticipated

net clinical benefit of OAC therapy and informed
eferences, '#0%1405.1408,1409

| ana. )AC therapy to prevent thrombo-

may be considered ~»may be considered in patients at
TSKTO e with postoperative AF after car-
diac s{ gery, considering the anticipated net clin-
ical benefit of OAC therapy and informed
patient preferences.14°4’14°5'14°8’14°9
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* Post operative AF increased stroke ( short and long term).
* Post operative AF increased heart failure.

* Recurrent AF is likely.

 Oral anticoagulant/ LMWH may play a significant role.

* Beta blockers are recommended.

* Amiodarone is the the initial rhythm or rate control.

* CHA:DS:VAC consideration is mandatory.



