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Case 1

• 51 year old male in AF at regular medical 
• Asymptomatic



Three point plan for AF

Camm et al EHJ 2010

• Stroke prevention 
• Rate control 
• Rhythm control

= prognostic 
benefit

=?prognostic 
benefit



AF mechanism

Key points that will help you 
explain AF 
• The atria are minimally 

contractile hallways 
• The AV node is a rate limiter 
• Heart rate will reach 180 bpm 

during exercise in normal 
rhythm 

• AF is associated with, not the 
cause of stroke



Why do I have AF?

No causes, just factors: 
• Mammal heart design 
• Genetics 
• Age 
• Weight 
• Alcohol 
• Exercise 
• Not caffeine



1) Stroke - Is he at risk?

Camm et al EHJ 2010

(range, 2.0–3.0), unless contraindicated. Such a practice appears to
translate to better outcomes in AF patients in routine care.10,51

As shown in Table 7, there is a clear relationship between
CHADS2 score and stroke rate.50 The original validation of this
scheme classified a CHADS2 score of 0 as low risk, 1–2 as mod-
erate risk, and .2 as high risk.

The Stroke in AF Working Group performed a comparison of
12 published risk-stratification schemes to predict stroke in
patients with non-valvular AF, and concluded that there were sub-
stantial, clinically relevant differences among published schemes
designed to stratify stroke risk in patients with AF. Most had
very modest predictive value for stroke (c-statistics—as a
measure of the predictive value—of !0.6); also, the proportion
of patients assigned to individual risk categories varied widely
across the schemes. The CHADS2 score categorized most subjects
as ‘moderate risk’ and had a c-statistic of 0.58 to predict stroke in
the whole cohort.

In the present guidelines, we have tried to de-emphasize the use
of the ‘low’, ‘moderate’, and ‘high’ risk categorizations, given the
poor predictive value of such artificial categories, and recognize
that risk is a continuum. Thus, we encourage a risk factor-based
approach for more detailed stroke risk assessment, recommending
the use of antithrombotic therapy on the basis of the presence (or
absence) of stroke risk factors.

Support for this approach comes from various published ana-
lyses, where even patients at ‘moderate risk’ (currently defined
as CHADS2 score ¼ 1, i.e. one risk factor) still derive significant
benefit from OAC over aspirin use, often with low rates of
major haemorrhage. Importantly, prescription of an antiplatelet
agent was not associated with a lower risk of adverse events.
Also, the CHADS2 score does not include many stroke risk
factors, and other ‘stroke risk modifiers’ need to be considered
in a comprehensive stroke risk assessment (Table 8).

‘Major’ risk factors (previously referred to as ‘high’ risk
factors) are prior stroke or TIA, or thrombo-embolism, and
older age (≥75 years). The presence of some types of valvular
heart disease (mitral stenosis or prosthetic heart valves) would
also categorize such ‘valvular’ AF patients as ‘high risk’.

‘Clinically relevant non-major’ risk factors (previously
referred to as ‘moderate’ risk factors) are heart failure [especially
moderate to severe systolic LV dysfunction, defined arbitrarily as
left ventricular ejection fraction (LVEF) ≤40%], hypertension, or
diabetes. Other ‘clinically relevant non-major’ risk factors (pre-
viously referred to as ‘less validated risk factors’) include female
sex, age 65–74 years, and vascular disease (specifically, myocardial
infarction, complex aortic plaque and PAD). Note that risk factors
are cumulative, and the simultaneous presence of two or more
‘clinically relevant non-major’ risk factors would justify a stroke
risk that is high enough to require anticoagulation.

This risk factor-based approach for patients with non-valvular
AF can also be expressed as an acronym, CHA2DS2-VASc [con-
gestive heart failure, hypertension, age ≥75 (doubled), diabetes,
stroke (doubled), vascular disease, age 65–74, and sex category
(female)].52 This scheme is based on a point system in which 2
points are assigned for a history of stroke or TIA, or age ≥75;
and 1 point each is assigned for age 65–74 years, a history of
hypertension, diabetes, recent cardiac failure, vascular disease

(myocardial infarction, complex aortic plaque, and PAD, including
prior revascularization, amputation due to PAD, or angiographic
evidence of PAD, etc.), and female sex (Table 8). Thus, this
acronym extends the CHADS2 scheme by considering additional
stroke risk factors that may influence a decision whether or not
to anticoagulate (see Section 4.1.1).

Table 8 CHA2DS2VASc score and stroke rate

(a) Risk factors for stroke and thrombo-embolism 
in non-valvular AF

‘Major’ risk factors ‘Clinically relevant non-major’
risk factors

Previous stroke, TIA, 
or systemic embolism

Age > 75 years

Heart failure or moderate to 
severe LV systolic dysfunction

(e.g. LV EF < 40%)
Hypertension - Diabetes mellitus

Female sex - Age 65–74 years
Vascular diseasea

(b) Risk factor-based approach expressed as a point based 
scoring system, with the acronym CHA2DS2-VASc

(Note: maximum score is 9 since age may contribute 0, 1, or 2 points)

Risk factor Score

Congestive heart failure/LV dysfunction 1

Hypertension 1

Age >75 2

Diabetes mellitus 1

Stroke/TIA/thrombo-embolism 2

Vascular diseasea 1

Age 65–74 1

Sex category (i.e. female sex) 1

Maximum score 9

(c) Adjusted stroke rate according to CHA2DS2-VASc score

CHA2DS2-VASc
score

Patients (n = 7329) Adjusted stroke 
rate (%/year)b

0 1 0%

1 422 1.3%

2 1230 2.2%

3 1730 3.2%

4 1718 4.0%

5 1159 6.7%

6 679 9.8%

7 294 9.6%

8 82 6.7%

9 14 15.2%

See text for definitions.
aPrior myocardial infarction, peripheral artery disease, aortic plaque. Actual rates
of stroke in contemporary cohorts may vary from these estimates.
bBased on Lip et al.53

AF ¼ atrial fibrillation; EF ¼ ejection fraction (as documented by
echocardiography, radionuclide ventriculography, cardiac catheterization, cardiac
magnetic resonance imaging, etc.); LV ¼ left ventricular;
TIA ¼ transient ischaemic attack.
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Prevention of stroke

• Don’t bother with HASBled 
• CHADSVasc>0 - I would 
• CHADSVasc>1 - encourage 
• DOAC - unless contraindication: 

– renal failure 
– extreme weight 
– extreme age



2) Heart rate

• Anything <110bpm on average is ok 
• Check on ECG and confirm on Holter 
• Options: 

– Bisoprolol - best but side effects 
– Adizem XL - start 120mg OD 
– Combinations of both



Rhythm control

• Conflicting evidence as to prognostic 
benefit 
– Original cardioversion/antiarrhythic drug 

trials - no benefit/harm 
– CABANA - positive for ablation but only 

when analysed by treatment 
– EAST - positive for rhythm control



Early rhythm control

n engl j med   nejm.org 8

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

outcome event did not differ significantly be-
tween the treatment groups (early rhythm con-
trol, 231 patients; usual care, 223 patients) (Table 3 
and Table S4). Mortality was similar in the two 
treatment groups, and stroke occurred less fre-
quently among patients assigned to early rhythm 
control than among those assigned to usual care. 
Serious adverse events related to rhythm-control 
therapy were more common in the group assigned 
to early rhythm control but were infrequent; dur-
ing the 5-year follow-up period, such events oc-
curred in 68 patients (4.9%) assigned to early 
rhythm control and 19 patients (1.4%) assigned 
to usual care (Table 3 and Table S4).

Secondary Outcomes
Left ventricular function and cognitive function 
were stable at 2 years, with no evidence of sig-
nificant differences between the treatment 
groups (Table 2). Most patients in both groups 
were free from atrial fibrillation–related symp-
toms at 2 years, and the change from baseline in 
atrial fibrillation–related symptoms (EHRA score) 
and quality of life (EQ-5D score) did not differ 
significantly between the groups (Table 2).

Discussion

In this multicenter randomized trial, a strategy of 
initiating rhythm-control therapy in all patients 
with early atrial fibrillation and concomitant 
cardiovascular conditions was associated with a 
lower risk of death from cardiovascular causes, 
stroke, or hospitalization for heart failure or acute 
coronary syndrome than usual care over a follow-
up time of more than 5 years (absolute difference 
in risk, 1.1 events per 100 person-years).

Early rhythm control did not affect the num-
ber of nights spent in the hospital. The absence 
of an appreciable difference in hospital nights is 
reassuring in view of the excess hospitalizations 
associated with rhythm-control therapy reported 
in two previous large trials.8,13

Most patients (>70%) were asymptomatic at 
1 and 2 years in both treatment groups, and the 
magnitude of change in left ventricular function 
did not differ between the groups at 2 years, 
which indicates that both rate control and rhythm 
control can control symptoms and maintain car-
diac function in patients with early atrial fibril-
lation. The effects of an early rhythm-control 
strategy on the primary outcome appeared to be 
generally consistent across predefined subgroups, 
including asymptomatic patients, patients with 
obesity, and patients with or without heart failure.

Previous studies comparing rate-control and 
rhythm-control strategies did not show better 
outcomes with rhythm control than with rate 
control.7,8,12,13 In contrast to those trials, our trial 
included atrial fibrillation ablation, a powerful 
rhythm-control therapy5,26 that works synergisti-
cally with antiarrhythmic drugs.27,28 It is conceiv-
able that atrial fibrillation ablation contributed 
to the superiority of early rhythm control in our 
trial. Also, unlike patients in previous tri-
als,7,8,12,13 most patients in both treatment groups 
in our trial continued to receive anticoagulation, 
rate control, and treatment of concomitant cardio-
vascular conditions, maintaining their protective 
effects.

Whereas previous trials have evaluated rhythm 
control in patients with established, long-stand-
ing atrial fibrillation,7,8,12,13 we enrolled patients 
with early atrial fibrillation and initiated rhythm-
control therapy shortly after the diagnosis of 
atrial fibrillation. Furthermore, 54% of the pa-
tients were in sinus rhythm at enrollment. In one 
large previous trial, rhythm-control therapy with 

Figure 2. Aalen–Johansen Cumulative-Incidence Curves for the First  
Primary Outcome.

The first primary outcome was a composite of death from cardiovascular 
causes, stroke, or hospitalization with worsening of heart failure or acute 
coronary syndrome.

C
um

ul
at

iv
e 

In
ci

de
nc

e 
(%

)

100

80

90

70

60

40

30

10

50

20

0
0 2 4 6 8

Years since Randomization

No. at Risk
Usual care
Early rhythm control

1394
1395

1169
1193

888
913

405
404

34
26

Early rhythm control

Usual care

The New England Journal of Medicine 
Downloaded from nejm.org at QUEEN MARY AND WESTFIELD COLLEGES on September 6, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 

• EAST: 
– 1395 rhythm 
– 1394 rate 

Kirchhof et al NEJM 2020



What do we do with our patient

• Stroke prevention - nothing (unless we intervene) 
• Rate control (if heart rate >110 bpm) 
• Rhythm control ? 

– Are you really asymptomatic - cardioversion 
– If not, is long term rhythm control your desire? 

• risk factor reduction (weight, alcohol, exercise) 
• long term antiarrhythmic drugs 
• catheter ablation



How do we monitor him?

• 3 month formal ECG/7-day Holter post intervention 
• Patient owned ECG monitor 
• Self administered pulse check 
• ?annual follow up in primary care



Rhythm control is more 
dangerous than AF

• 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



• AFFIRM sub-study

Epstein et al. Circ 2004

Rhythm control is more 
dangerous than AF



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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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 2 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 2 Rate control

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



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



Step 4 - Catheter ablation

• Offer if drugs failed/contraindicated



PAF ablation



Persistent AF

• Atrial remodelling makes non-PV tissue 
“fibrillatory” 

PAF → Persistent → Permanent 
Genetic and environmental factors 
influence the rate

• NICE 2014 - progress 
steps in < 4 weeks



AF ablation the outcome

courtesy Dr Sam Mohiddin Barts Heart centre

38 male 2 week incr SOB then pulmonary oedema



AF ablation the outcome

courtesy Dr Sam Mohiddin Barts Heart centre

Before

After



Impact of aviation safety philosophy
• Average UK 35 mins

0"

0.5"

1"

1.5"

2"

2.5"

3"

3.5"

PAF" pers" total"

fluoro"5me"

Fl
uo

ro
sc

op
y 

tim
e 

in
 m

in
s
2013/14 2014/15



PAF ablation outcomes
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Persistent AF ablation outcomes
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Conclusion
• Patients make the choice 
1. Stroke prevention based on 

CHADSVasc score not symptoms or 
AF type 

2. Rate vs Rhythm control 
3. If rhythm: 

– Drugs (pill in pocket/regular meds) 
– Cardioversion and AAD for life 
– Catheter ablation



More info

• www.londonAFcentre.com

http://www.londonAFcentre.com


Case 1

• 35 year old man found to have AF on 
ECG at routine medical 
– Investigations? 
– Treatment?



Case 1

• Investigations: 
• TFT 
• ?Holter 
• Echo +/- bubble contrast (unusual to 

have AF at that age - is there a cause?) 
• Treatment 

– No stroke prevention 



Case 2

• 76 year old with TIA but not cardiac 
symptoms 

• Investigations? 
• Treatment?



Holter monitoring for AF 
screeningniques to identify patients with any AT/AF episodes were

significantly lower than those of continuous device moni-
toring (P !.001; Figure 3). The sensitivity was 31.3% for
annual Holter recordings, 54.2% for quarterly Holter re-
cordings, 71.0% for monthly Holter recordings, 48.9% for
7-day monitoring, and 64.6% for 30-day monitoring. Neg-
ative predictive values were 21.5%, 29.2%, 39.4%, 26.9%,
and 34.7%, respectively. Both the sensitivity and negative
predictive value to detect patients with any AT/AF in-
creased as the frequency of intermittent 24-hour Holter
recording or the duration of long-term monitoring in-
creased. Symptom-based monitoring resulted in a sensitiv-
ity of 67.1% and negative predictive value of 36.4%.

Figure 4 shows the percentage of patients who were
identified as having AT/AF by the various methods of
intermittent monitoring for the entire cohort of 574 patients.
The figure also shows that the percentage of patients de-
tected as having AT/AF by each method of intermittent
monitoring was dependent on their actual AT/AF burden as
recorded by their implantable device. For example, 60 pa-
tients had an average AT/AF burden of between 4 and 8
hours per day recorded by the implantable device. Among
these patients, 56% were identified as having AT/AF by

annual Holter recordings (Figure 4A). However, among the
98 patients in the study who had an average AT/AF burden
of between 1 and 4 hours per day, only 36% could be
identified with annual Holter recordings.

Identification of patients with long-duration AT/AF
by intermittent and symptom-based monitoring
Among the 257 patients who had at least 1 day with !90%
AT/AF burden, the sensitivity to identify such patients with
intermittent or symptom-based monitoring was significantly
lower compared to continuous monitoring with an implant-
able device (P !.001; Figure 5). The sensitivity was 22.6%
for annual Holter recordings, 42.0% for quarterly Holter
recordings, 58.4% for monthly Holter recordings, 30.0% for
7-day monitoring, and 42.8% for 30-day monitoring. Again,
sensitivity increased as the frequency of intermittent Holter
monitoring or the duration of long-term recordings in-
creased. Symptom-based monitoring resulted in a sensitiv-
ity of 52.9%.

Quantification of AT/AF burden by intermittent
and symptom-based monitoring
The estimate of AT/AF burden in patients with episodes
provided by the different methods of intermittent and
symptom-based monitoring significantly underestimated the
AT/AF burden recorded during continuous monitoring with
an implantable device. Figure 6 shows the difference in
AT/AF burden between various methods of intermittent
monitoring and continuous monitoring for all patients with
episodes (n " 483) and by several discrete ranges of device-
recorded AT/AF burden. For example, 60 patients experi-
enced an average of between 4 and 8 hours of AT/AF per
day according to the implanted device. Among these pa-
tients, annual Holter recordings significantly underesti-
mated AT/AF burden by a median of 4.7 hours per day
compared with continuous monitoring (Figure 6A), whereas
monthly Holter recordings only underestimated their AT/AF

Figure 4 Percentage of patients with atrial tachycardia/atrial fibrillation
(AT/AF) identified by various intermittent monitoring methods in patients
with different ranges of device-recorded AT/AF burden.

Figure 5 Sensitivity for identification of patients with at least 1 day of
atrial tachycardia/atrial fibrillation (AT/AF) burden !90% identified by
various intermittent monitoring methods.

1449Ziegler et al Continuous vs Intermittent Monitoring

Ziegler et al Heart Rhythm 2006



Case 2

• ECG 
• Teach pulse taking and keep pulse diary 
• Consider prolonged monitoring or event 

recorder depending on pulse diary 
• If AF proven - anticoagulant



Case 3

• 68 year old man SOB and new onset 
persistent AF 

• Investigations? 
• Treatment?



Case 3

• Investigations: 
– Echo when rate controlled 

• Treatment 
– Rate control and if still symptomatic: 

• Cardioversion and lifelong 
antiarrhythmic 

• Catheter ablation



AF ablation the risks

• Pericardial tamponade 1.5% 
• Stroke 1:400 (c.f. 1.8% annual CHADS 

1) 
• Death 1:2500 
• More ablation = more risk 
• Persistent > PAF



AF ablation

Success defined as freedom from AF off 
drugs incl. 7 day ECG monitoring 
• PAF 1st time success 55 - 85% 
• PAF final success 95% 
• Persistent AF 1st time success 40% 
• Persistent final success 80-85%



Conclusions

• Stroke prevention guided by risk 
• Rate control guided by rate and 

symptoms 
• Rhythm control guided by symptoms (or 

mode of presentation) 
• Early treatment impacts outcome



NICE stroke prevention

1. Offer anticoagulants for CHADSVasc >1 
2. Consider anticoagulants for men with CHADSVasc = 

1 
3. Do not offer aspirin 
4. Consider aspirin/clopidogrel for CHADSVasc >1 if 

anticoagulants refused/contraindicated 
5. Offer LAA occlusion if anticoagulant contraindicated 

because of bleeding risk 
6. Consider bleeding risk with HASBled score 


