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Overview

• Understand key updates from the 2023 ACC/AHA/ACCP/HRS 
guidelines

• Perform rapid hospital-based evaluation and initial management 
of AF

• Apply stroke-risk and anticoagulation recommendations
• Know when to involve electrophysiology (ablation, cardioversion, 

device therapy)
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Public enemy #1OHSU 
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• 170 pages
• 1616 references
• 28 Figures
• 30 Tables
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Primary AF vs. secondary to medical causes

• Rapid rates secondary to medical conditions (usually pre existent 
AF) e.g. sepsis, Heart failure, bleeding, PE
• Treat underlying cause
• CV only after primary condition is addressed
• Lenient rate control

• Primary arrhythmia i.e. sudden onset AF/AFL
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Acute Medical Illness or Surgery

*Lubitz et al. Circ 2015

OHSU 
CPD



Basic evaluation after initial diagnosisOHSU 
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Is the patient unstable

• Instability due to primary AF is uncommon except for AF with 
WPW
• Ischemia
• Heart Failure
• Pulmonary edema
• Sepsis

• Urgent CV
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Is it safe to cardiovert?

• Adequately anticoagulated for 3 weeks
• If NOT anticoagulated for 3 weeks, it is safe to cardiovert IF- 

• Onset within 48 hrs
• No thrombus by TEE or CTA

• Unstable
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Rate control for select patients

• Calcium channel blockers and beta blockers 1st line
• - Consider iv digoxin

• Calcium channel blocker- *avoid if heart failure*
• Diltiazem
• Verapamil

• Beta blocker- iv metoprolol
• Digoxin is 2nd line (does not cause hypotension)
• Average Heart Rate target <110 bpm in general
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Rate control at dischargeOHSU 
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Acute Rhythm Control Pharmacology

• Procainamide
• Ibutilide
• PO Flecainide
• Amiodarone- not recommended (delayed and inconsistent)
**Consider CV***
Patient preference 
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Pre- excited AF (WPW)

• Urgent CV
• IV procainamide
/ibutilide
• Avoid AV nodal 

agents
• EP emergency!
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Anticoagulation- who?

• Valvular AF- moderate-severe mitral stenosis, 
mechanical valve

• Hypertrophic Cardiomyopathy
• Non valvular atrial fibrillation:

• CHA2DS2Vasc- 0- No
• CHA2DS2Vasc- 1 (not gender) – Maybe, Class IIa
• CHA2DS2Vasc > 2 – Yes, Class I

• 4 weeks post CV
• Aspirin- reduced efficacy with similar bleeding

January et al JACC 2014
Connolly et al NEJM 2011
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CHA2DS2Vasc
Pros:
• Widely used
• Well validated
• Simple
• Clinical Trials

Cons:
• Poor performance in CKD
• Gender!
• Omits other risk factors:

• Burden
• LA size
• Proteinuria
• Obesity

<1%/yr
1-2%/ yr
>2%/yr
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Anticoagulation- What?
• NOACs > Warfarin- 1A recommendation
• Factor Xa inhibitors

• Apixaban
• ARISTOTLE- Slightly lower CVA and major bleeding

• Rivaroxaban
• ROCKET AF- Similar CVA and bleeding 

• Edoxaban
• ENGAGE AF TIMI 48- Similar CVA but lower bleeding

• Direct thrombin inh
• Dabigatran

• RELY- Similar CVA and bleeding

FUTURE- TARGET FACTOR XI
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Dose reduction has implications

• Frequency of inappropriate 
dosing ~25%

• Increased stroke
• Increased all cause mortality
• No difference in bleeding

• Sanghai et al. JAHA 2020
• Ashraf et al AHJ 2021
• Sugrue et al. AMJ 2021
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Anticoagulation- when to start?

Bunch et al. HRS 2017
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Long term OAC considerations

Long term AC Contraindicated
• Severe bleeding from no- 

reversible causes- GI, 
pulmonary, GU

• Spontaneous IC or intraspinal
• Serious bleeding related to 

recurrent falls when falls are 
not treatable

Long term AC still reasonable
• Bleeding that is treatable

• Bleeding from isolated trauma

• Bleeding related to procedural 
complications
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59 yo man with dyspnea on exertionOHSU 
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2014 Guidelines:
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Rate vs Rhythm control- everyone deserves a 
chance at Sinus Rhythm?

• RCT 2789 patients with early AF
• Randomized to rate vs rhythm control
• Outcome: Composite of death, stroke, 

serial adverse events related to rhythm 
control

* Kirchhof et al. NEJM 2020

RHYTHM CONTROL        RATE CONTROL p < 0.01p <0.01
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But AFFIRM concluded Rate = Rhythm 
control?

EAST AF 2020
• 80% after 1st AF episode 
• Class Ic, dronedarone
• Intense focus on SR 

maintenance (82% at 2 years)
• High OAC use (90%, mostly 

DOAC)
• Reasonable rate of AF ablation 

(20% by 2 years)

AFFIRM 2002
• 36% after 1st AF episode
• 2/3 received 

amiodarone/sotalol
• At 2 years, only 63% in NSR 

(35% in control arm) 
• OAC use was limited (70% on 

warfarin), discontinuation in 
SR

• No ablation

*Wyse et al. NEJM 2002 
*Kirchhof et al. NEJM 2020
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Catheter Ablation for AFOHSU 
CPD



AF ablation philosophy

• 45 patients
• Ectopic beats

• Single → 29 (69)
• Two sites → 9
• Three → 6
• Four → 1

• Location: PV 2-4cm inside os
• f/u 8 months → 62% pts free of AF 

* Haissaguerre et al. NEJM 1987
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Ablation Technologies

CRYOBALLOON RADIOFREQUENCY

LASER BALLOON PULSED FIELD

*Kuck et al. NEJM 2016
*Dukkipatti et al. JACC EP 2016
*Reddy et al. JACC EP 2019
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Does Catheter Ablation Improve Outcomes?

• 2204 patients with AF 
randomized- ablation vs 
drugs

• Median Age-68 y, 43% 
paroxysmal AF

• Primary end point- 
composite of death, 
disabling stroke, serious 
bleeding or cardiac arrest

• 30% crossover
• Follow up: median 48.5 m

* Packer et al. JAMA 2019

Primary end-point

AF recurrence

AFEQT score

MAFSI score
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Ablation as 1st line - STOP AF and Early AF
• Paroxysmal AF
• Ablation vs drug therapy for Rhythm control

*Andrade et al. NEJM 2021
*Wazni et al. NEJM 2021
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What to expect during/after ablation?

1. Outpatient procedure with same day discharge/ overnight 
stay

2. General anesthesia, radial arterial line +/-, Foley, IV heparin
3. R or bilateral femoral venous access
4. One week recovery

 -no exercise
 -mild pleuritic chest pain
 -mild groin discomfort

5. Occasional recurrences during the first 90 days 
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Ablation Success

Ablation 
success 
(off drug):

70-80% 50-60% 40-50%

EP’s
enthusiasm:
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Ablation complications

CABANA1 EARLY-AF2 STOP-AF First3 Combined
# ablation patients 1006 154 104 1264

Vascular (n (%))    
   -Hematoma 
   -Pseudoaneurysm
   -AV fistula 

38 (3.8)
   23 (2.3)
   11 (1.1)
   4 (0.4)

1 (0.6)
  1 (0.6)
   0
   0

1 (1) 40 (3.2%)

Tamponade 8 (0.8) 0 2 (1.9) 10 (0.7%)

Stroke 0 0 0 0

TIA 3 (0.3) 0 1 (1) 4 (0.3%)

Phrenic injury 1 (0.1) 3 (1.9) 2 (1.9) 6 (0.5%)

Pulm vein stenosis 1 (0.1) 0 0 1 (0.1%)

Atrio-esophageal 
fistula

0 0 0 0

1. Packer DL, et al. JAMA 2019.
2. Andrade JG, et al. NEJM 2021
3. Wazni OM, et al. NEJM 2021

Lower now 
with U/S 
access
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2014 AHA/ACC/HRS Guidelines
Focus on rate control (Class I)

Class 2a Rec:
Patients with chronic HF who remain 
symptomatic from AF despite a rate-
control strategy, it is reasonable to 
use rhythm-control strategy (LOE: C)

2019 Focused Update
Class 2a

2023 Guidelines

Rate vs Rhythm Control in HF
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• CASTLE-AF RCT
• 363 patients with AF and 

LVEF <=35%, NYHA II-III
• Persistent 70%
• Follow up 37 + 20 months
• Class I rec for rhythm 

control now*

* Marrouche et al. NEJM 2018

What about patients with heart failure?OHSU 
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Catheter Ablation in Heart Failure

Likely to benefit from ablation
• AF mediated CM suspected
• Early stage of HF
• No LGE on CMR
• No or mild atrial myopathy
• Paroxysmal or early persistent
• Younger

Less likely to benefit
• Advanced HF
• Significant LGE
• Severe atrial myopathy
• Long standing persistent 
• Prior failed ablations
• Multiple comorbidities
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AV node ablation + PPM
• 84 yo with persistent AF & CM
• Prior failed ablation 
• Amiodarone thyrotoxicity and breakthroughOHSU 

CPD



Hospitalist checklist — practical orders & 
documentation
1) Hemodynamic assessment (stable vs unstable)
2) Labs: electrolytes, TSH, troponin if indicated, renal function, CBC, 
Echo
3) Anticoagulation decision documented (CHA2DS2-VASc and 
rationale)
4) Rate-control meds ordered with monitoring plan
5) EP referral if considering rhythm control/ablation or complex care
6) Discharge plan: anticoagulation plan, follow-up with cardiology/EP, 
risk-factor referrals
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The OHSU AF clinic Approach

Early Rhythm Control
• Young, symptomatic

• CV for symptom 
assessment

• Cardiomyopathy

Anticoagulation
• CHADSVASC >2
• CHADSVASC 1 (not 

gender) → SDM
• Surgical LAAO for all AF 

pts getting cardiac sx
• Post op imaging

• Endovascular LAAO for 
OAC c/i

Risk Factor Modification
• Referral for HAT
• Counselling for substance 

use
• Exercise counselling
• HTN/DM mgt with PCP
• Genetic for all <45 yr• Ablation- 1st line in select

• Class Ic - flecainide
• IV sotalol/Dofetilide
• Amiodarone
• AV node ablation + 

Physiologic Pacing
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Key references & guideline sources

• Major guideline sources:

• 1) 2023 ACC/AHA/ACCP/HRS Guideline for the Diagnosis and 
Management of Atrial Fibrillation. (Circulation / JACC summaries).

• 2) Heart Rhythm Society resources summarizing the 2023 
guideline updates.

• 3) ACC practical primer and guideline-at-a-glance resources 
(focus on EP applications).

• 4) Professional slide summaries and AHA/ACC clinical updates.
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DOAC Dosing (nonvalvular AF)
DOAC Standard Dose Renal Adjustment

Apixaban 5 mg BID 2.5 mg BID if ≥2 of: age ≥80, wt ≤60 kg, Cr 
≥1.5

Rivaroxaban 20 mg daily with food 15 mg daily if CrCl 15–49

Dabigatran 150 mg BID 75 mg BID if CrCl 15–30

Edoxaban 60 mg daily 30 mg daily if CrCl 15–50 or wt ≤60 kg
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IV Rate-Control Agents — Inpatient Use
Agent IV Dose (initial) Notes

Metoprolol tartrate 2.5–5 mg IV q5min up to 15 mg Avoid in acute decompensated HF

Diltiazem 0.25 mg/kg IV bolus, then 5–15 mg/hr 
infusion

Avoid in HFrEF

Verapamil 5–10 mg IV over 2 min Avoid in HFrEF

Digoxin 0.25 mg IV q2h up to 1.5 mg/24h Useful if hypotension; renal adjust
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ESC 2020 guidelines- Dose reduction criteriaOHSU 
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