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Atrial Fibrillation: the Most Common Arrhythmia

Normal Sinus Rhythm Atrial Fibrillation

Outline

= Alittle epidemiology
= How we make a diagnosis
- Apple Watch
= What are the consequences?
= How do we treat it?
= How do we prevent it?
- Lifestyle factors, the role of alcohol and the role of caffeine
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Definitions and a Key Feature

= Atrial Fibrillation can be:
- Intermittent = “PAROXYSMAL”
- All the time = “PERSISTENT” (or “CHRONIC?”)

- When the decision has been made that no further steps to
maintain normal sinus will be pursued = “PERMANENT”

= The same patient can have paroxysmal and persistent atrial
fibrillation

Epidemiology: Atrial Fibrillation is Very Common

= >5 million cases in the US, estimated to be ~12 million by
20301

= >50 million cases around the world?
= Once you hit age 40, the lifetime risk is about 1 in 43

1. ColillaSetal. Am J Cardiol 2013
2. Tsao CW et al. Circulation 2022
3.  Lloyd-Jones Dm et al. Circulation 2004
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Epidemiology: Risk Factors for Atrial Fibrillation

= Age

Epidemiology: Risk Factors for Atrial Fibrillation

= Age
- ~5% of everyone = 60 years of age has atrial fibrillation
- ~10% of everyone = 80 years of age has atrial fibrillation
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Epidemiology: Risk Factors for Atrial Fibrillation

= Age
= Family history

Epidemiology: Risk Factors for Atrial Fibrillation

= Age
= Family history
- ltis heritable, but in a varied and complex fashion
= Likely “polygenic” for most, considered a heightened susceptibility
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Epidemiology: Risk Factors for Atrial Fibrillation

= Age

= Family history

= European ancestry

= High blood pressure

= Diabetes

= Heart failure

= Coronary artery disease (including a history of heart attack)
= Obstructive sleep apnea

= Modifiable risk factors: obesity, alcohol (more later!)
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Risk of Atrial Fibrillation: Special Circumstances

= PERHAPS more reversible:

- Hyperthyroidism

- Post-heart surgery (~30% of cases)

- Pericarditis (inflammation of the heart lining)
= Absence of risk factors in ~30% of cases

- Sometimes called “lone atrial fibrillation”

- More commonly observed when there is a genetic component/
family history

12 UC‘SF

13 | [footer text here]




Atrial Fibrillation: Consequences

= Reduced quality of life
- Symptoms
= Adverse remodeling of the heart
- Usually attributed to prolonged fast ventricular rates
= Thromboembolism
- “Thrombo”, referring to thrombus or formation of a blood clot

- “Embolism” meaning travel of some object in the blood stream,
generally occluding blood flow to a given organ

= Most feared and probably the most common: leading to stroke
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Atrial Fibrillation: Consequences

/ Very fast in the atria (often >400 bpm)
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Atrial Fibrillation: Consequences

Very fast in the atria (often >400 bpm)

|

Stagnation of blood flow

|

Thrombus (clot) formation
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Atrial Fibrillation: Consequences

= Skipping ahead to
treatments:

- Some can develop these
clots and strokes even in
normal rhythm

- While blood thinners are
very effective, there is
limited data that normal
rhythm prevents strokes

= At least in some people, it is possible that atrial fibrillation is
an “epiphenomenon,” reflective of a useful marker of the
propensity for those atria to form clots
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Atrial Fibrillation: Consequences

/Very fast in the atria (often >400 bpm)

The “AV node” slows things down—it can’t conduct that fast and
C? the refractoriness responds to “autonomic tone”
(adrenalin=sympathetic nervous system-> faster; vagal

tone=parasympathetic nervous system->slower).

—~—

The ventricles, which generate the pulse, will beat
rapidly (albeit slower than the atria) and irregularly
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Atrial Fibrillation: Consequences

Very fast in the atria (often >400 bpm)

$

Loss of the atrial “kick”

Fatigue
§ Ventricular filling Shortness of Breath
§ Ventricular output Chest discomfort
Palpitations

Feeling Faint
Just not feeling well

The ventricles, which generate the pulse, will beat
rapidly (albeit slower than the atria) and irregularly

) UGsr
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Atrial Fibrillation: Consequences

= Some people are completely asymptomatic

= Some people with symptoms also have asymptomatic
episodes
- Even among those that are convinced they feel every episode
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Diagnosis: The Electrocardiogram (ECG or EKG)
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Smartwatches

21

Smartwatches: Photoplethysmography (PPG)

22 | [footer text here]




Smartwatches: Photoplethysmography (PPG)
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Smartwatches: Photoplethysmography (PPG)
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Smartwatches: Photoplethysmography (PPG)

O & %Q
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Smartwatches: Photoplethysmography (PPG)

24 | [footer text here]




Srnartwatches:@plethysmog’r_a\phy (P@
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The PPG INFERS Atrial Fibrillation
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* In-person validation
(n=51): c-
statistic=0.97 (95% ClI
0.94-1).

* Ambulatory validation
(n=617): c-
statistic=0.72 (95% ClI
0.64-0.78) %
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JAMA | Us Preventive Services Task Force | RECOMMENDATION STATEMENT

Screening for Atrial Fibrillation With Electrocardiography
US Preventive Services Task Force

Recommendation Statement — #w 2oms3:067s-4ss.dororooramazoiios

CONCLUSIONS AND RECOMMENDATION The USPSTF concludes that the current evidence
is insufficient to assess the balance of benefits and harms of screening for atrial fibrillation
with ECG. (I statement)
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Atrial Fibrillation Prevalence = ~“1%

+ -
95 500
Test 5 9500

A/(A+C)=95% D/(B+D)=95%
Sensitivity Specificity
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Atrial Fibrillation Prevalence = ~1%
+ -
05 500 A/(A+B)=15%
Positive predictive
value
Test 5 9500
This means
85% of tests
A/(A+C)=95% D/(B+D)=95% :)Vc')”si*t’i‘jef";'se
Sensitivity Specificity
UCsk
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Marcus GM. Nature Rev Cardiol 2020
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Some devices allow for recording actual ECGs

= Automated algorithms may be imperfect, but likely accurate if
they indicate a normal rhythm

= Strips can be saved and sent to healthcare professionals
- Useful for heart rhythms beyond atrial fibrillation
- Potential problem with inundating providers...
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Some devices allow for recording actual ECGs

= For the patient with a known diagnosis

Less false positives and not required to be passive

Help identify when to take pill in the pocket

Help identify when to change a drug or try another ablation
Relevant to identifying triggers

37
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Atrial Fibrillation: Treatment
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Treatment: Rate versus Rhythm Control

Slow AV nodal conduction Seek to obtain and maintain
normal sinus rhythm
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Treatment: Rate versus Rhythm Control

= ~20 years ago, randomized trials largely failed to
demonstrate a benefit of a rhythm control strategy over rate
control, BUT:

- Those randomized to rhythm control generally did not do worse
- The means to maintain rhythm control were suboptimal

- The most symptomatic patients were unlikely to be enrolled

- Most were small studies

- Duration of follow-up may have been insufficient

- ANTICOAGULATION COULD BE STOPPED GIVEN EVIDENCE
OF NORMAL SINUS RHYTHM

o UCsF
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= 2,789 patients with recent AF and CV co-mordibities (median
36 days) randomized to rate v rhythm control followed median
5.1 years

= ANTICOAGULATION CONTINUED EVEN IF IN SINUS

4 L@
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1.  Kirchof et al. N Engl J Med 2020
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IF Rate Control is Selected
= Beta-blockers

- Metoprolol, atenolol, propanolol, carvedilol
= Calcium channel blockers

- Diltiazem, verapamil

= BOTH DECREASE BLOOD PRESSURE

= Digoxin is second line because heart rates often increase
with exercise

ALL CAN RESULT IN TOO SLOW OF AHEART RATE IN
NORMAL SINUS RHYTHM - “Tachy-Brady Syndrome”
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IF Rate Control 1s Selected + Unsuccessful w Meds
= A pacemaker only prevents the heart from beating too slowly

Exception: If a
patient has atrial
flutter(s), “atrial
anti-tachycardia
pacing” can be
used to detect
and “break” the
circuit

4 | [footer text here]




IF Rate Control is Selected + Unsuccessful w Meds

= A pacemaker only prevents
the heart from beating too
slowly

= An AV node (or “AV junction”)
ablation electronically
disconnects the atria—
allowing them to fibrillate—
from the ventricles

45 L@
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IF Rhythm Control is Selected: Cardioversion

= Very successful at immediate
conversion to normal

- Atrial fibrillation duration is an
important determinant

= Does nothing to prevent
recurrence

o UCsF
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IF Rhythm Control is Selected: Drugs

Several drugs to suppress atrial
fibrillation are available

Success rate is ~50-70%

Each drug has it's own pros
and cons

Certain drugs are only safe in
certain heart conditions
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IFF Rhythm Control 1s Selected: Ablation
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IF Rhythm Control 1s Selected: Ablation

Overall, the most effective means to maintain normal rhythm

Especially useful in heart failure patients, with evidence of
improved mortality with ablation in that population

Success rate is ~60-90%
Overall risk is ~3-5%
- Risk of death or permanent disability <<1%

Technology/ tools have vastly improved over the last 10-15
years

Strongly indicated in symptomatic patients that have failed
drugs
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Prevention of Thromboembolism

= Prevention of:
- Death
- Stroke
- Heart attack
- Worsening kidney disease
- Dementia
- Harm to various organs
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Prevention of Thromboembolism

= Anticoagulants, or a particular type of blood thinner, are
highly effective in preventing these thromboembolic
complications
- Randomized trials have shown less death
- SUBSTANTIALLY less stroke and other complications

= Note: “anti-platelet” drugs, such as aspirin or Plavix, do not
work as well

- Although the risk of bleeding with currently recommended
drugs is about the same as with aspirin
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Prevention of Thromboembolism

= First-line drugs for this purpose (the anticoagulants for atrial
fibrillation) include the “NOACs” or “DOACSs”:

Apixiban = Eliquis

Dabigatran = Pradaxa

Rivaroxaban = Xarelto

Edoxaban =Sayvasa

= Warfarin=coumadin generally works very well, but is now

considered second-line (due to inconvenience and higher
risk of intracranial bleeding)

- First line in some circumstances: mitral stenosis, mechanical
heart valve, failed NOAC/ DOAC

52
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Common concerns about anticoagulants
= They're new and haven't been studied enough

Now around for a decade

Studied in 10s of thousands in randomized trials and millions in real-world
observational trials—all findings are consistent

= They'’re not reversible
Antidotes are now available
Even without antidotes, bleeding can be controlled

= We often perform procedures while patients are ON these drugs

= When indicated, the risk of NOT taking them exceeds the risk of
taking them

= Patients don’t call you in the middle of the night to thank you for not
having a stroke
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Indication for Anticoagulants

= Anticoagulants may not be
indicated for patients at very low
risk for stroke

- Younger patients with no other
cardiovascular risk factors

- Atrial fibrillation burden may
matter

- Given safety and convenience of
the new drugs, the field is moving
towards more often
recommending
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A New Emphasis on Prevention

Chung MK et al. Circulation 2020
(AHA Scientific Statement)

56

E.5) | [footer text here]




Lifestyle and Atrial Fibrillation: Body Weight
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Lifestyle and Atrial Fibrillation: Alcohol

Kodama et al. J Am Coll Cardiol 2011
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Lifestyle and Atrial Fibrillation: Alcohol
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Lifestyle and Atrial Fibrillation: Alcohol
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Acute Effects of Alcohol?

= Atrial fibrillation patients randomly assigned to an alcohol infusion titrated to
0.08% breath alcohol concentration versus double-blinded, volume, and
osmolality-matched placebo infusion.

= No differences in AF inducibility were observed in this study of near-
immediate alcohol-related effects.

Marcus GM et al. JACC Clin Electrophysiol 2021
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Don’t Smoke

= Smoking increases the risk of atrial fibrillation

Chamberlain AM. et al. Heart Rhythm 2011
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Don’t Smoke
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Methamphetamine, Cocaine, Opiods, and
Cannabis each increase risk of atrial fibrillation

Lin AL...Marcus GM Eur Heart J 2022
- UGsr
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Conventional Wisdom

= Coffee leads to arrhythmias

= Professional society guidelines warn against caffeine
consumption to avoid arrhythmias®. 2

1. AHA/ ACC/ ESC SVT Guidelines
2. AHA/ ACC/ HRS Ventricular Arrhythmia Guidelines .
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Cumulative Risk of Arrhythmia
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Conclusions

= Atrial fibrillation is common

= Diagnosis requires an electrocardiogram over-read by a healthcare
professional

= Smartwatches can detect atrial fibrillation, but the optimal uses in
the general public are yet to be determined

= Goals of treatment are to improve quality of life, avoid adverse
remodeling of the heart, and prevent stroke and thromboembolism

Many effective options for each are effective

= Staying physically fit, minimizing alcohol, and avoiding tobacco and
illicit drugs may all reduce the risk of atrial fibrillation

= Enjoy your coffee

7
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Thank You
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