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Priorities for AF managementPriorities for acute AF management

• Stroke prevention 
• Rate control 
• Rhythm control

• Rate control 
• Stroke prevention 
• Rhythm control



Key issues in the acute setting

• anxiety - both patient and staff 
• symptoms 
• haemodynamic compromise



AF mechanism

rate limiter



Exceptions
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Asthmatic - Best treatment?
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Rate control vs rhythm control

• RACE 
– Mortality 22.6% vs 17.2% 
– 39% vs 10% in SR  

• AFFIRM 
– Mortality 23.8% vs 21.3 % 
– ↑ hospitalisation 
– ↑ Side effects 
– SR has a prognostic benefit

Van Gelder et al NEJM 2002 
AFFIRM investigators NEJM 
2002



Rate control

• Strict rate 
control has no 
advantage over 
lenient

R ate Control for Atrial Fibrillation

n engl j med 362;15 nejm.org april 15, 2010 1371

outcome occurred in 21 of the 178 patients in the 
lenient-control group and in 18 of the 195 patients 
in the strict-control group (P = 0.02 for noninferi-
ority). The primary outcome event rates were sim-
ilar across heart-rate categories at the end of the 
dose-adjustment phase (Table B in the Supplemen-
tary Appendix).

Discussion

We found that lenient rate control was noninfe-
rior to strict rate control in the prevention of ma-
jor cardiovascular events in patients with perma-
nent atrial fibrillation. The primary outcome 
occurred in 12.9% of patients in the lenient-con-
trol group, as compared with 14.9% of patients 
in the strict-control group. The heart rates achieved 
in the strict-control group were similar to those 
observed in the Atrial Fibrillation Follow-up In-
vestigation of Rhythm Management (AFFIRM) 
trial.11 We confirmed a post hoc comparison of 
data from the AFFIRM study and the first RACE 
trial, demonstrating that the stringency of rate 
control was not associated with significant dif-
ferences in outcome.2,3,5

Why was lenient rate control not associated 
with more cardiovascular morbidity and mortal-
ity? First, the incidence of heart failure was simi-
lar between the two groups. A major concern with 
lenient rate control is the induction or worsening 
of heart failure.12-15 This concern was not con-
firmed by our observations. Apparently, a resting 
heart rate below 110 beats per minute was low 
enough to prevent an increased number of hospi-
talizations for heart failure. This observation is 
consistent with the notion that beta-blockers do 
not improve the prognosis of patients with heart 
failure with atrial fibrillation.16,17

Second, the incidence of death from cardiovas-
cular causes was similar between the two groups. 
Approximately half the deaths in our study were 
of vascular origin, rather than arrhythmia or heart 
failure. Third, the rate of adverse effects of drugs, 
syncope, and pacemaker implantation was simi-
lar between the two groups. This observation is 
inconsistent with data from the AFFIRM trial.5,11 
In that trial, the rate of pacemaker implantation 
was 7.3% over 3.5 years, as compared with 1.4% 
over 3 years in the strict-control group in our trial. 
Reasons for this discrepancy may be that we ad-
ministered rate-control drugs rather gradually. Al-
ternatively, the thresholds for pacemaker implan-
tation may have varied.

Finally, we did not find significant differences 
in the prevalence of symptoms associated with 
atrial fibrillation. Almost 60% of the patients in 
both groups were symptomatic at baseline; this 
fraction decreased to 46% by the end of the fol-
low-up period, a decline that may be related to 
underlying disease rather than to the heart rate 
driving symptoms.18 Although the prevalence of 
symptoms was similar in the two groups in our 
study, we cannot rule out potential differences in 
the severity of symptoms between the groups.

We included physically active patients, rather 
than sedentary patients, in our trial, because we 
chose to assess rate control by means of exercise 
testing in the strict-control group. Thus, we ex-
cluded patients with a previous stroke, resulting 
in a low-risk study population. These choices may 
have resulted in the lower-than-expected prima-
ry outcome event rate. Although we increased 
the number of patients from 250 to more than 
300 in each treatment group, the overall frequen-
cy of the primary outcome events remained rela-
tively low.

A trial evaluating high and low resting heart 
rates in patients with atrial fibrillation would 
ideally ensure that the relevant rate targets were 
met in all patients. In our strict-control group, the 
resting and exercise targets were achieved in 
67.0% of the patients, whereas in the lenient-
control group the target rate was virtually always 
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Figure 2. Kaplan–Meier Estimates of the Cumulative Incidence  
of the Primary Outcome, According to Treatment Group.

The numbers at the end of the Kaplan–Meier curves are the estimated  
cumulative incidence of the primary outcome at 3 years.
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Step 1 Rate control

• A lenient heart rate control strategy is 
acceptable (resting HR<110) if 
asymptomatic 

• Drugs of choice 
1. Beta-blockers 
2. Calcium channel blocker 
3. Both 
4. Digoxin



Step 1 Rate control

• Exceptions: 
– Reversible cause of AF 
– Heart Failure and AF 
– Acute onset AF (A+E)



Annual stroke risk per CHADSVasc score
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Anticoagulation in the elderly
• n=973, aged >75yrs 
• RCT aspirin vs warfarin 
• Wafarin as safe as aspirin

Mant et al Lancet 2007

Warfarin 
(%)

Aspirin 
(%)

P

Stroke 1.6 3.4 0.003

Haemorrhagic 
stroke

0.5 0.4 0.83

All major 
haemorrhage

1.9 2 0.9



Who is at bleeding risk?a CHA2DS2-VASc score of 1) may consider aspirin rather than
OAC therapy.

4.1.4. Risk of bleeding
An assessment of bleeding risk should be part of the patient assess-
ment before starting anticoagulation. Despite anticoagulation of
more elderly patients with AF, rates of intracerebral haemorrhage
are considerably lower than in the past, typically between 0.1 and
0.6% in contemporary reports. This may reflect lower anticoagula-
tion intensity, more careful dose regulation, or better control of
hypertension. Intracranial bleeding increases with INR values
.3.5–4.0, and there is no increment in bleeding risk with INR
values between 2.0 and 3.0 compared with lower INR levels.
Various bleeding risk scores have been validated for bleeding

risk in anticoagulated patients, but all have different modalities in
evaluating bleeding risks and categorization into low-, moderate-,
and high-risk strata, usually for major bleeding risk. It is reasonable
to assume that the major bleeding risk with aspirin is similar to that
with VKA, especially in elderly individuals.56 The fear of falls may be
overstated, as a patient may need to fall !300 times per year for
the risk of intracranial haemorrhage to outweigh the benefit of
OAC in stroke prevention.
Using a ‘real-world’ cohort of 3978 European subjects with AF

from the EuroHeart Survey, a new simple bleeding risk score,
HAS-BLED (hypertension, abnormal renal/liver function, stroke,
bleeding history or predisposition, labile INR, elderly (.65),
drugs/alcohol concomitantly), has been derived (Table 10).60 It
would seem reasonable to use the HAS-BLED score to assess
bleeding risk in AF patients, whereby a score of ≥3 indicates

‘high risk’, and some caution and regular review of the patient is
needed following the initiation of antithrombotic therapy,
whether with VKA or aspirin.

† Congestive heart failure,
Hypertension.  Age > 75 years
Diabetes.
Stroke/TIA/thrombo-embolism
(doubled)

*Other clinically relevant
non-major risk factors:
age 65–74, female sex, 
vascular disease
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CHADS2 score > 2†

OAC

OAC (or aspirin)

Nothing (or aspirin)

Age >75 years

>2 other risk factors*

1 other risk factor*

Yes

Yes

Yes

Yes

No

No

No

No
Consider other risk factors* 

Figure 4 Clinical flowchart for the use of oral anticoagulation for stroke prevention in AF. AF ¼ atrial fibrillation; OAC ¼ oral anticoagulant;
TIA ¼ transient ischaemic attack. A full description of the CHADS2 can be found on page 13.

Table 10 Clinical characteristics comprising the
HAS-BLED bleeding risk score

Letter Clinical characteristica Points awarded

H Hypertension 1

A Abnormal renal and liver 
function (1 point each) 1 or 2

S Stroke 1

B Bleeding 1

L Labile INRs 1

E Elderly (e.g. age >65 years) 1

D Drugs or alcohol (1 point each) 1 or 2

Maximum 9 points

aHypertension’ is defined as systolic blood pressure .160 mmHg. ‘Abnormal
kidney function’ is defined as the presence of chronic dialysis or renal
transplantation or serum creatinine ≥200 mmol/L. ‘Abnormal liver function’ is
defined as chronic hepatic disease (e.g. cirrhosis) or biochemical evidence of
significant hepatic derangement (e.g. bilirubin .2 x upper limit of normal, in
association with aspartate aminotransferase/alanine aminotransferase/alkaline
phosphatase .3 x upper limit normal, etc.). ‘Bleeding’ refers to previous bleeding
history and/or predisposition to bleeding, e.g. bleeding diathesis, anaemia, etc.
‘Labile INRs’ refers to unstable/high INRs or poor time in therapeutic range (e.g.
,60%). Drugs/alcohol use refers to concomitant use of drugs, such as antiplatelet
agents, non-steroidal anti-inflammatory drugs, or alcohol abuse, etc.
INR ¼ international normalized ratio. Adapted from Pisters et al.60

ESC Guidelines Page 17 of 61
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Stroke prevention

• NOAC 
• lower risk of intracranial haemorrhage 
• rapid onset and offset of action 
• reversible using beriplex/octaplex, 

specific agents 
• caution with renal impariment



Dont use S/C heparin

• Higher bleeding risk 
(particularly after stroke) 

• Not reversible 
• No proven benefit in AF



Step 2 stroke prevention

• Use CHADSVasc score 
• Ignore female sex unless >65 
• Probably CHADSVasc = 1 
• Definitely CHADSVasc >1 
• Minimise risk of hypertension, alcohol and labile INR 
• Annual TTR and switch if <65%  
• Don’t use aspirin



Step 3 Rhythm control

• Offer if symptoms despite rate control 
– Pill in pocket 
– Regular medication 
– Catheter ablation

• Drug therapy 
– Normal heart - Flecainide 
– IHD - Sotalol 
– Structural heart disease - 

Dronedarone/Amiodarone 
– Heart failure - Amiodarone



DC cardioversion

• At 1 year: 
– AF recurs 75% without antiarrhythmic 
– 40% with best antiarrhythmic 

(amiodarone) 
• NICE - amiodarone 4 weeks and 12 

months post CVersion



Pre-discharge counselling - 
Factors promoting AF

• Age 
• Genetics 
• Mammalian design 
• Hypertension 
• Alcohol 
• Obesity 
• Fitness



Alcohol and AF

include oropharyngeal muscle hypotonia, depressed
arousal mechanisms, sleep fragmentation, and
reduced hemoglobin affinity for oxygen (61). Epide-
miological studies have confirmed the association
between alcohol and SDB in a dose-dependent
manner. Peppard et al. (62) reported a 25%
increased risk of SDB for each standard drink/day
increment. Tanigawa et al. (63) demonstrated that
moderate-heavy consumption (0.5 to 1 g/kg/day) is
associated with SDB, with the mean oxygen desatu-
ration index correlating with alcohol intake.

Although lighter alcohol intake may reduce the
risk of heart failure, habitual heavy drinkers may

experience the deleterious cardiotoxic effects of
alcohol and develop an alcoholic cardiomyopathy.
This may progress from unexplained LVH (64) to
overt systolic heart failure, particularly if consuming
>7 standard drinks/day for 5 years (65). Even if
systolic function is normal, one-third of heavy
drinkers have echocardiographic evidence of dia-
stolic dysfunction, with deterioration of diastolic
parameters correlating with degree of alcohol con-
sumption (66). Elevated LA pressures associated
with left ventricular diastolic and/or systolic
dysfunction may predispose to AF by stretch-
mediated mechanisms.

CENTRAL ILLUSTRATION Habitual Alcohol Consumption: Long-Term Risk of Atrial Fibrillation and
Cardiovascular Mortality

Voskoboinik, A. et al. J Am Coll Cardiol. 2016;68(23):2567–76.

Estimated long-term risk of developing atrial fibrillation (AF) and cardiovascular mortality in the general population with no prior history of AF on the basis of alcohol
consumption in large meta-analyses. AF risk (blue line; average follow-up 12 years) as shown has been adapted with permission from Larsson et al. (4). Cardiovascular
mortality (orange line; average follow-up 11 ! 6 years) as shown has been adapted with permission from Ronksley et al. (69).

J A C C V O L . 6 8 , N O . 2 3 , 2 0 1 6 Voskoboinik et al.
D E C E M B E R 1 3 , 2 0 1 6 : 2 5 6 7 – 7 6 Alcohol and Atrial Fibrillation

2573

Voskoboinik et al JACC 2016



Obesity and AF
• Womens health study - 34,309 participants with 834 AF 

events

Figure 1.
Survival free of atrial fibrillation by BMI category. Shown is an age-adjusted Kaplan Meier
survival curve plotting survival free of atrial fibrillation divided into categories of BMI (Normal
< 25 kg/m2, Overweight 25–30 kg/m2, and Obese ≥ 30 kg/m2). The log rank test shows
statistical significance with a p value of < 0.0001.

Tedrow et al. Page 10

J Am Coll Cardiol. Author manuscript; available in PMC 2011 May 25.
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Effect of intervention on AF

• 178 pts BMI >27 randomised to intervention vs control

Copyright 2013 American Medical Association. All rights reserved.

decreased in the intervention group (from 1.3 [95% CI, 1.1-
1.5] at baseline to 1.2 [95% CI, 0.9-1.5] at 15 months, P = .03)
and increased in the control group (from 1.4 [95% CI, 1.2-1.6]
at baseline to 1.7 [95% CI, 1.4-2.0] at 15 months, P = .02)
(eFigure 1 in Supplement), with significant effect of group
allocation at 15 months (P < .001). Levels of serum glucose
(P < .001), insulin (P < .001), CRP (P < .001), and total and
low-density lipoprotein cholesterol (P < .001) decreased and
of high-density lipoprotein cholesterol (P < .001) increased
in both groups. Levels of serum triglycerides decreased only
in the intervention group (P < .001). Levels of insulin

(P < .001) and CRP (P < .001) decreased more in the inter-
vention group than in the control group (Table 2).

Safety
Adverse events are outlined in eTable 7 in Supplement. Instabil-
ity in INR was observed, with 1 patient withdrawn for a persis-
tent INR less than 2.0 and another for an INR greater than 4. No
serious bleeding was observed in either group. Postural symp-
toms,whichfrequentlyoccurredwithsystolicbloodpressureless
than 100 mm Hg or a postural decrease greater than 10 mm Hg,
resolved with reduction in use of antihypertensive agents.

Figure 3. Changes in Atrial Fibrillation Symptom Scale (AFSS) Scores Over Study Follow-up
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Figure 2. Changes in Waist Circumference and Body Mass Index From Baseline (Enrollment) to 15 Months’ Follow-up
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Obesity and Burden of Atrial Fibrillation Original Investigation Research

jama.com JAMA November 20, 2013 Volume 310, Number 19 2057
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Caffeine and AF

• Meta analysis 6 studies, 228,465 pts

substrate for AF and caffeine has an antifibrosis property,33-35

the finding might pave the way for seeking effective anti-
fibrosis agents for AF management or prompt to develop
caffeine as an agent for preventing AF.

Limitations

There is a history of misleading large cohort studies in the
cardiovascular literature, including the ultimately proven to be
false reports of estrogens, vitamin E, vitamin C, among others,
as being “cardio-protective.” It is worth noting that there are
limitations in this meta-analysis. Incidence of AF was prone to
be underestimated with a “convenience sample” of electro-
cardiographic and self-reports of caffeine intake that were not
satisfactorily accurate. Confounding factors such as sleep ap-
nea were not adjusted. Considering potential sources of error,
an accurate assessment of relation between caffeine intake and
AF risk is prone to variability. In addition, studies included
and observational events that occurred in individual studies
were small. Prospective cohort study of larger sample size will
be more informative in the future. The result should be
eventually confirmed in a randomized clinical trial ideally.
Because of long follow-up duration and large sample size
needed to detect a beneficial effect of caffeine consumption, it
will be very difficult to conduct such a randomized placebo
controlled study.

Conclusions
It is unlikely that caffeine consumption causes or con-

tributes to AF. Habitual caffeine consumption might reduce
AF risk.
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Other tips

• Don’t do an echo until rate controlled 
– The history and the ECG are 

sufficient to prescribe flecainide 
• Don’t give digoxin acutely (unless your 

keen for them to stay in AF) 
• Don’t give magnesium 
• Electrolytes are never the cause unless 

grossly deranged



In AF

• The risks of well managed AF are low 
• We can’t advocate AF ablation as 1st 

line therapy for prognosis 
• What do we believe?

courtesy Dr Sam Mohiddin Barts Heart centre

38 male 2 week incr SOB then pulmonary oedema



Not in AF

courtesy Dr Sam Mohiddin Barts Heart centre



Conclusions

• Calm the situation down
• Explain the problem as clearly as possible
• Slow the rate
• Prevent stroke
• Reduce AF risks
• Consider rhythm control
• Make a medium term plan with the patient


