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ATRIAL FIBRILLATION

Common

- prevalence 0.2 - >5%, and increasing
Incidence with age (up to 10% men > 80 yrs )
Multiple causes
Major morbidity and mortality

- RR death 2X
- RR stroke 5X ( 4%/year — Framingham )
Resistant to medical therapy
- reversion to Sinus Rhythm may help Sx, but risk, either
from drug pro-arrhythmia or thromboembolism with cardioversion




Atrial Fibrillation Demographics by Age
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Adapted from Feinberg WM. Arch Intern Med. 1995;155:469-473.




New York Times 7/7/07

“Atrial fibrillation (AF), once thought harmless
but now seen as a potential killer, is testing the
ability of Regulators to keep up with medical
treatments being carried out with scant evidence
of long-term effectiveness.”

“Already Medicare and private insurers are
spending billions of dollars annually to cope with
AF, mostly on hospitalisations, tests and drugs.
The number of patients Is forecast to soar, and
spending could climb even more rapidly if many
of them receive what many doctors now say IS
their best hope for a cure — an expensive
procedure known as catheter — based ablation.”










AF — why so difficult to treat?

Many anatomic substrates

Many electrophysiologic
abnormalities

Many underlying causes

Rate Control
Drugs
Pace and ablate

Rhythm Control

| | Antiarrhythmic drugs
Often in same patient Ablation

Pacing
Many patient substrates Preventative
Age Treatment

Concomitant conditions Anticoagulation
Other drugs/R,







ATRIAL FIBRILLATION

Common Causes
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PATHOPHYSIOLOGY OF AF




CLINICAL FEATURES

Increases with age — exponentially

Common causes (?associations) include Hyper-
tension; (various forms of) cardiomyopathy; valve
disease. These atrial stretch, fibrosis

Lung disease RA stretch; congen. ht. dis.
affects LA and RA; thyrotoxicosis total blood
vol. atrial stretch, and atrial excitability

Coronary Artery Disease - ? only as ischaemic
cardiomyopathy, or ischaemic diastolic dysfunction

LONE AF: no clinical or echo cause found (2
electrical )




ELECTROPHYSIOLOGICAL

2 basic mechanisms now accepted:-
) REENTRY — “multiple wavelet hypo-
thesis”. Areas of patchy fibrosis, iInhomogeneity of
conduction and refractoriness, anatomic barriers.

Fractionated wavefronts  “daughter wavelets”
(>4-6 required to sustain AF)

) TRIGGERED ACTIVITY — focl In
pulmonary veins (occas. SVC, CS). Ablation.







ELECTROPHYSIOLOGICAL I

“AF BEGE
atrial

S AF” — sustained AF

ERP enhances maintenance AF
Vagal efferents ERP

?? Role of neurohormonal blockade to
reduce remodelling — ACE inhibitors

- Dblockers
- ? Verapamil




AF - - -

HISTOLOGY

“Primary pathology” - - -  stretch + fibrosis
disruption sarcoplasmic reticulum
widening of parts of intercalated discs

myocyte degeneration
replacement of myofibrils
patchy fibrosis

further atrial dilatation



ECHOCARDIOGRAPHIC

FEATURES
“Primary pathology” LA

AF — related change in Ca handling atrial
“paralysis” or “stunning” atrial compliance

- - - WA VA=

LA contractility

LA appendage emptying velocity
Spontaneous Echo Contrast (SEC)
LA ( ? 95% LAA ) thrombus










Atrial Fibrillation: summary

[ Newly detected AF }
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Thromboembolic Risk:
assess and
manage thromboembolic risk
and CV risk factors

\
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Decide between
rate or rhythm control:
symptoms, age,
paroxysmal or persistent AF,
underlying heart disease

"

! 1

Follow up monitoring:

(as appropriate)

Reassess thromboembolic risk, monitor warfarin
(INR) control, ensure rate control and monitor anti-aa Rx




Management of AF - summary

Risk factors for__t/e:
Valve dis., esp. MS

Prior CVA/TIA/emb. \
CHF/poor LV f'n
Hypertension

Age 65, esp. 7oyrs

Diabetes
Female gender
?LVH

?? LA

TOE findings




AF — Stroke risk Is separate from
(apparent) rhythm

AF (may be) marker of structural atrial disease,

the actual source of emboli - LVEDP, LA stretch,

fibrosis, LAA function.....stasis.... LA thrombus. ( Remodelling
with AF adds to this )

Lone AF, frequent PAF -  risk CVA

Consistent data on risk factors — age, BP, CHF, LV
function, diabetes — suggest atrial disease, not rhythm

No diff. in CVA risk - PAF vs chronic AF
ASX (incl. nocturnal) AF — circulation 2003; 107; 1141-5

AFFIRM ( risk CVA if tempted to stop a/coag in SR) — only 31%
strokes occurred in AF




Prevention of Thromboembolism




Prevention of thromboembolism




Prevention of thromboembolism




STROKE RISK WITH AF

High Risk

Rheumatic valve dis
(MS)

Prosthetic valve

Past CVA/TIA
Hypertension

Poor LV function/CHFE
Age > 75

Moderate Risk
Age 65-75
Diabetes
~emale gender
Hypertrophic cardio-

myopathy (? high
risk)

Thyrotoxicosis (7high)
? Coronary disease
? LVH, LA dilatation




STROKE IN AF

Accounts for 15% of all strokes
- /0% either fatal or life-altering
RR stroke = 5 (non-valvular AF); = 17 (valvular)

Absolute risk/yr NNT RX
No RF, <65yr +/- 1% 133 Asp
1 RF +/- 3% +/-50 Indiv

2 RF >5-7% <20 Warf

Framingham overall 5%/yr (1.5%/yr if aged 50-59,
23.5%/yr If aged 80-89)













CHADS?2

C — congestive heart failure
H - hypertension

A - age (> 65yrs)

D - diabetes

S - stroke (counts as 2)

0 => aspirin, 1 => either asp/warf, 2 => warfarin




AF anticoagulation paradox

Those most at risk of stroke (elderly) least often treated
because of perceived increased risk of bleeding

Issues: - 1) risk stroke
- 1) risk AF
- 1l1) risk stroke attributable to AF
- BUT Iv) risk of bleeding ...with age
- AND v) lack of good safety data in pts > 80yrs

Can__risks — cytoprotection, compliance checks, Rx
supervision. Risks are probably overestimated (falls, Gl
bleeds)

Refs: Man-Song-Hing et al. Arch Intern Med 1999; 159:677-85 + 2003;
163: 1580-86




% STROKES ASSOCIATED WITH AF
ACCORDING TO AGE (Ezekowitz,
Circulation 1996;93:1262-77)
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ANTICOAGULATION — contra -indications

Bleeding diathesis

Untreated hypertension
Non-compliance

Past I/c, retinal; recent GI/GU bleeding

Heavy EOH intake; sig. liver dis.

NSAID use without cytoprotection
Activities assoc. with trauma
Unexplained anaemia; recurrent syncope
Multiple co-morbidity; dementia

NOT: advanced age (alone); predisposition to
falls




Management of AF - summary

Risk factors for__t/e:
Valve dis., esp. MS

Prior CVA/TIA/emb. \
CHF/poor LV f'n
Hypertension

Age 65, esp. 7oyrs

Diabetes
Female gender
?LVH

?? LA

TOE findings




Important Mx considerations

Symptoms — none, minor, major

Rate vs Rhythm — age, Sx, paroxysmal vs
persistent, previous Hx, heart dis., pro-
arrnythmic risk

Time since onset — 48 hour window

(if appropriate) Past history AF — response to
RX; ? on warfarin

!aemodynamic instability? (shock, angina,
CHF)

Reversible causes? (MI, PE, pneumonia, surgery,
T4 )




Clinical evaluation







AFFIRM

4,060 pts AF — “likely to be recurrent; to cause morbidity

/mortality; long-term Rx warranted; no c/i anticoag; eligible for
Immed Rx”

- all >65, or 1 RF for stroke
- ave. age 70, 60% male, 71% BP, 38% CAD

- LA 65%, N LV 74%
- 70% qual. AF 2 days, 35% first episode

Rate control = <80 @ rest, 110/min 6’ walk

1° endpoint total mortality — ave. f/u 3.5 yrs
-NEJM 2002;347:1825-




AFFIRM — Results |

Rate control arm: - (n=2,027)

- bl = dig > diltiazem > verapamil

-5.2% RF AVN ablation

- >80% “adequate” rate control

- 35% in SR at 5 yrs

- 7.8, 11.6, 14.9% X-over @ 1, 3, 5 yrs resp.

- >85% anticoag throughout

Rhythm control arm: - (n=2,033)

- amio > sotalol> propafenone> flecainide> others

- DCCV X1 368, X2 214, X3 187

- 14 RFA for AF/FI; 3 impl atrioverter; 4 MAZE (3surg.)

- 16.7, 27.3, 37.5% X-over @ 1, 3, 5 yrs resp. ( p< 0.001)
-82.4,73.3,62.6% Iin SR @ 1, 3, 5 yrs resp.

- anticoag use - @ 4 months — c. 70% thereafter










AFFIRM — Results |l

1° endpoint total mortality:
Rate control Rhythm control

Total deaths 310 356
5 yr mortality 21.3% (p=0.08) 23.8%

More hospital A’s in Rhythm control arm
More adverse drug effects in Rhythm control

Strokes usu. occurred when warfarin
discontinued or INR < 2.0




AFFIRM - endpoints

Rate Rhythm

1° endpoint (total mort.) 21.3% 23.8%
CHF 2.1% 2. 7%

T/E — cerebral 5.5% 7.1%

- other systemic 0.5% 0.4%

- pulmonary 0.1% 0.5%
Haemorrhage

- Intracerebral 1.1% 1.3%

- subdural/subarach. 0.8% 0.8%
- non-CNS {.1% 6.9%




AFFIRM - adverse drug effects
(other than warfarin )

Torsades de Pointes
Arrest 2° Brady/PEA

Pulmonary events
G-l events
Bradycardia
QTc>520ms

Other adverse events

Rate

Rhythm

0.2%
<0.1%
1.7%

2.1%
4.2%
0.3%
14.0%

0.8%
0.6%
7.3%
8.0%
6.0%
1.9%
25.4%




AFFIRM CONCLUSIONS

The “belief” that rhythm control is best dealt a severe
(?mortal) blow

Rate control can be considered 1° approach; rhythm
control (if used, and may be useful once to assess ? Sx
benefit) can be abandoned early — don’t have to obsess
about maintaining SR

Rate control benefits: simpler, fewer s/e; less
hospitalisation; no pro-aa risk
Thrombo-embolic risk assessed SEPARATE to rhythm

Younger Sx pts with +/ - N hearts NOT COVERED by
these trials







Maintenance of SR |

Amiodarone, disopyramide, flecainide,

sotalol, (propafenone, dofetilide)
PIOVEI...choice depends on patient factors

Amio more effective, but more adverse
effects

Possible role for 3 blockers + ACEI

Non — pharmacologic approaches for a
select few




Maintenance of SR ||

Setting Options 1

No ht. dis. Flec/Sot/Prop Amio/ abl’'n  Amio/ abl’n

BP/LVH “ (if min. LVH ) Amio/ abl’'n  Amio/ abl’n
Amio Iif sig. LVH ablation

CAD Sotalol Amio/ abl’n  Amio/ abl’n
Severe SND DDDR Pacing p/m + drugs

CHF Amiodarone ablation

(Flec=flecainide ; Sot=sotalol ; Prop= propafenone )




AFFIRM Substudy
JACC, 2003, 42:20-29




Non — pharmacologic Options

Rhythm control Rate control
DCCV - within 48 hrs
- warfarin 3-4 weeks
- TOE +
DDDR pacing for SSS
Flutter ablation
AF ablation — pulm wvv.
- lines
- Substrate
- surgical
(Atrioverter)

“Ablate and Pace”




The management of a first episode of AF

Urgent
treatment of
underlying
condition
(Note 2)

\4

Assess thromboembolic
risk (Note 3 and Table 1)

|

Assess and control

rate (Note 5)

NEWLY DETECTED AF

Significant
symptoms?

Past documented
history of AF?

Haemodynamic
instability?

Reversible causes of AF?

| First episode of AF |

Assess thromboembolic
risk (Note

Rate or rhythm control?

See Algorithm 2 for
second or subsequent
episode of AF

Refer for urgent
treatment (Note 1)




Rate or

rhythm control?
(Note 4)

< 48 hours

Urgent referral for
pharmacological or
DC cardioversion

Reassess thromboembolic
risk (Note 3 and Table 1)

Monitor rhythm in primary
care and if AF recurs,
consider if cardioversion
or anti-arrhythmic therapy
is indicated. (Algorithm 2)

Duration
of AF

> 48 hours
or unknown

Assess and control rate
(Note 5)

Warfarin for 3 - 4 weeks,

or refer for TOE
(Note 6)

Referral for elective
pharmacological or
DC cardioversion

Monitor rhythm in primary
care and if AF recurs,
consider if cardioversion
or anti-arrhythmic therapy
is indicated. (Algorithm 2




What we don 't (yet) know

1. WIll better (? atrial-specific) drugs be:
- more effective?
- safer?
- better for prognosis???

2. What are long-term effects of successful AF
ablation?

- maintenance of SR?
- LA function
- ? when stop warfarin??




Common AF Management errors

Use of sotalol for rate control

Starting anti-aa Rx without adequate
anticoagulation (oK if <48hrs)

Considering warfarin in pt. with PAF only when
In AF

Starting anti-aa Rx early (e.g. after first attack),
or in belief will  survival

Inadeguate assessment and monitoring of rate
control, and anti-aa Rx

Insufficient use of warfarin, or subtherapeutic
INR




AF — Whom to refer?

Acute hospitalization: - pt. unwell, rapid rate,
assoc. with acute systemic iliness, first episode, for
c/version (within 48 hrs)

Cardioloqy: - further assessment/Ix SHD, c/version,
highly symptomatic, anti-arrhythmic Rx issues, difficulty
with/assessment of rate control, 2"9. opinion re stroke
risk assessment, assessment of assoc. cardiac Sx,
tachy-brady syndrome

Electrophysiologist: - AF with WPW Syndrome,
suspicion of underlying SVT substrate, rec. AFl, poorly
controlled V. rate, highly symptomatic refractory pts.




AF — KEY MESSAGES

AF common, age (1% gen. pop’n, but +/- 109
> 80yrs)

Echo iImportant part of assessment (CVA risk, pro-az
risk, SHD)

Stroke risk assessment for all, irrespective of
(current, apparent) rhythm. Warfarin prob.
underutilized, and risks prob. overemphasised.

Rate control a good option for most

Careful use and monitoring of anti-arrnythmic
drugs — risk of proarrnythmia




