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Objectives

ECG interpretation: a systematic approach

Whom should | refer?
Red flags in the history and examination
Red flags in the 24 hr tape report
Should | refer everyone with a new diagnosis of AF?
Does everyone with AF need follow up?

Interpretation of a 24hr tape report
What to do if AF is identified in clinic

Treatment options for common arrhythmias



ECG analysis: a
systematic approach

Is it regular or irregular

What is the ventricular rate

Can you see P waves

Are the P waves followed by a QRS
Is the QRS narrow or wide

What are the ST segments doing

PATTERN RECOGNITION
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Sinus rhythm

72/min

Normal R wave progression
Normal Axis




Case 1

65 yr old woman

2 week history of palpitations
Murmur

BP 100/60
Clear chest, no oedema
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Management

Refer for echo (moderate MR)+/-

other tests

igoxin

Hold off beta blockade/ d



Cardiovascular morbidity and mortality associated with AF

Association with AF

Death Increased mortality, especially cardiovascular
mortality due to sudden death, heart failure or
stroke.

Stroke 20-30% of all strokes are due to AF. A growing

number of patients with stroke are diagnosed with
‘silent’, paroxysmal AF.

Hospitalizations | 10—40% of AF patients are hospitalized every year.

Quality of life Quality of life is impaired in AF patients independent
of other cardiovascular conditions.

Left ventricular | Left ventricular dysfunction is found in 20-30% of all
dysfunction and | AF patients. AF causes or aggravates LV dysfunction
heart failure in many AF patients, while others have completely
preserved LV function despite long-standing AF.

Cognitive decline | Cognitive decline and vascular dementia can
and vascular develop even in anticoagulated AF patients.
dementia Brain white matter lesions are more common in
AF patients than in patients without AF.




he also takes Lansoprazole 30mg oD, Ramiprﬂ 1.25mg Q afnd* S; et 8 R
Thank you for your opinion.

Yours sincerely
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Heart monitors

Holter ziopatch

Kardia by
Alivecor




Case 3

80 yr old man

Hx of CABG

Short of breath for 6 weeks
BP 90/60

Pulse 138/min irregular

Bibasal crackles, pitting oedema
sO2=92%, rr 24/min
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Send to A+E!

Check bloods, CXR

Cardiovert and anticoagulate
Diurese, amiodarone iv then oral
Echo, angiogram

Management?



Red flags: Clinical Sighs prompting urgent
referral to secondary care

Haemodynamic instability

Uncontrollable rate

Symptomatic bradycardia not amenable to reduction of rate control agents

Severe angina or worsening left ventricular function

Transient ischaemic attack or stroke




Management of patients presenting
acutely with AF and heart failure

Acute management Chronic management

Cardiovert if unstable

Anticoagulate according to stroke risk

Normalise fluid balance with diuretics to improve symptoms
Control rate: Initial rate target <1 10 bpm; stricter if persistent HF/AF symptoms
Inhibit the renin-angiotensin-aldosterone system*

Early consideration of rhythm control

Advanced HF therapies, including devices®

Treatment of other cardiovascular disease, especially ischaemia and hypertension




Acute and chronic management of

patients with AF

Treatment Desired outcome

Acute rate
and rhythm
control

Haemodynamic stability

Manage
precipitating
factors

Cardiovascular risk
reduction

Oral anticoagulation in

Assess stroke patients at risk for stroke

, Stroke prevention
risk

Symptom improvement,
preservation of LV function

Assess heart
rate

Symptom
improvement

Assess
symptoms

Patient benefit

Improved life
expectancy

AF = atrial fibrillation; LV = left ventricular.




Drugs for ventricular rate control

In AF

( )
Long-term heart rate control of AF
\_ J
( )
Perform echocardiogram (IC)
Choose initial rate control therapy (IB) and combination therapy if required (llaC)
Target initial resting heart rate <I 10 bpm (llaB), avoiding bradycardia
\L J

v

f ) e A
LVEF <40% LVEF >40%
" I J G J
i ] [ ) ( Diltiazemy/ A
Beta-blocker Digoxin v;r::aer::I J [ Beta-blocker J [ Digoxin

\— — \ v,

Consider early low-dose ( Add therapy to achieve target heart rate or )

9 combination therapy ) L if ongoing symptoms )

g e f Add diltiazem, |
Add digoxin Add digoxin Add digoxin verapamil or

beta-blocker
L beta-blocker |




Type of AF by Pathophysiology

AF type

AF secondary to
structural heart

Clinical presentation

AF in patients with LV systolic or diastolic dysfunction, long-standing
hypertension with LVH, and/or other structural heart disease.

Possible pathophysiology

Increased atrial pressure and atrial structural remodelling,
together with activation of the sympathetic and renin-

disease The onset of AF in these patients is a common cause of hospitalization | angiotensin system.
and a predictor of poor outcome.

Focal AF Patients with repetitive atrial runs and frequent, short episodes of Localized triggers, in most cases originating from the pulmonary
paroxysmal atrial fibrillation. Often highly symptomatic, younger veins, initiate AR
patients with distinguishable atrial waves (coarse AF), atrial ectopy,and/ | AF due to one or a few re-entrant drivers is also considered to
or atrial tachycardia deteriorating in AF be part of this type of AF.

Polygenic AF AF in carriers of common gene variants that have been associated with | Currently under study. The presence of selected gene variants
early onset AR may also influence treatment outcomes.

Post-operative AF New onset of AF (usually self-terminating) after major (typically Acute factors: inflammation, atrial oxidative stress, high

cardiac) surgery in patients who were in sinus rhythm before surgery
and had no prior history of AR

sympathetic tone, electrolyte changes, and volume overload,
possibly interacting with a pre-existing substrate.

AF in patients with
mitral stenosis or
prosthetic heart valves

AF in patients with mitral stenosis, after mitral valve surgery and in
some cases other valvular disease.

Left atrial pressure (stenosis) and volume (regurgitation) load
are the main drivers of atrial enlargement and structural atrial
remodelling in these patients.

AF in athletes

Usually paroxysmal, related to duration and intensity of training.

Increased vagal tone and atrial volume.

Monogenic AF

AF in patients with inherited cardiomyopathies, including
channelopathies.

The arrhythmogenic mechanisms responsible for sudden death
are likely to contribute to the occurrence of AF in these patients.




8.4 Structured follow-up

Most AF patients need regular follow-up to ensure continued
optimal management. Follow-up may be undertaken in primary
care, by specially trained nurses, by cardiologists, or by AF specia-
lists.>*>?3% A specialist should co-ordinate care and follow-up.
Follow-up should ensure implementation of the management plan,
continued engagement of the patient, and therapy adaptation where
needed.



Goal-based follow up of AF patients

Category Intervention Follow-up aspects Performance indicator
(examples)
Prognostic Comorbidity control Obesity Weight loss
(relevant examples Avrterial hypertension Blood pressure control
given) Heart failure Heart failure therapy and hospitalizations
Coronary artery disease Statin and antiplatelet therapy;
revascularization
Diabetes Glycaemic control
Valvular heart disease Valve repair or replacement
Prognostic Anticoagulation Indication (risk profile; timing, e.g. post-cardioversion). Stroke
Adherence (NOAC or VKA) and INR (if VKA). Bleeding
NOAC dosing (co-medications; age; weight; renal function). Mortality

Mainly symptomatic
Partly prognostic

Rate control

Symptoms
Average resting heart rate <| 10 bpm

Symptomatic at present

Rhythm control

Symptoms vs. side effects
Exclusion of pro-arrhythmia (PR; QRS; QTc interval)

Modified EHRA score
Heart failure status

LV function

Exercise capacity
Hospitalization
Therapy complications

Relevant for
implementation of
therapy and adherence

Patient education and
self-care capabilities

Knowledge (about disease; about treatment; about
management goals)
Capabilities (what to do if...)

Adherence to therapy
Directed evaluation, preferably based on
systematic checklists

Relevant for chronic care
management

Caregiver involvement

Who! (spouse; GP; home nurse; pharmacist)
Clearly spelling out participation roles
Knowledge and capabilities

Directed evaluation of task performance
(e.g. via patient card)

Dispensed medication

Log of follow-up visits

bpm = beats per minute; mEHRA symptoms scale = modified European Heart Rhythm Association symptoms scale; GP = general practitioner; INR = international normalized
ratio; LV = left ventricular; NOAC = non-vitamin K antagonist oral anticoagulant; VKA = vitamin K antagonist.




Case 4

70 yr old gentleman

Short of breath for 3 months,
palpitations, dizzy spells
Systolic murmur

BP 150/100

Pulse 84 regular

Clear chest
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24 hr tape

“Sinus Rhythm. Mean rate 60/min. No AF. Occasional VEs and
SVE’s. Infrequent bigeminy. Episodes of bradycardia with HR
36/min, some AV dissociation.”

Complete heart block
Will need urgent referral for PPM



Case 5

90 yr old lady
Short of breath for 3 weeks,

some dizzy episodes
BP 150/100
Clear chest
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* Arrange admission to cardiology

* Needs Permanent pacemaker

* No mandate to anticoagulate in
primary care- may complicate
temporary wire/PPM insertion

Bradycardic (48/min)

Regular

No P waves

Irregular baseline: AF with CHB



Case 6

85 yr old gentleman

Short of breath for 6 weeks,
some dizzy episodes

BP 140/80

Pulse 44 regular

Bibasal crackles, pitting oedema
Frusemide given, HFS echo
requested
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, refer for echo and urgent assessment

admission to secondary care given low ventricular rate
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1 small square = 40ms

6 small square = 240ms

Flutterrate= 60,000 = 250/min
240



ATRIAL FLUTTER ATRIAL FIBRILLATION

SA node SA

AV node




Case 8

70 yr old lady

Episodes of “head rush”

BP 150/100

Pulse 48 regular

Clear chest, soft murmur
On antidepressants only
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NOT ENTERED, ASSUMED TO BE 50 YEARS FOR PURPOSE OF ECG INTERPRETATION
rate< 50 |

Rate 47 . AGE
PR 181 SINUS BRADYCARDIA, RATE 47........_._ sormal P axis
ORSD 117 MULTIPLE PREMATURE COMPLEXES, VENT & SUPRAVEN short R-E, wide]ssrrow QRS
or 459 . RIGHT ATRIAL Asnomurv........._._.,,,______:’,,’.;{.:};.v 2 leads/<-6.24mV aVR/[aVL

- INCOMPLETE LEFT BUNDLE BRANCH BLOCK...... .. .. . . terminal axis(- Oﬁb-l)

ANTERIOR O WAVES,

OR: Complete heart block, broadening QRS for urgent referral for
pacemaker, will need echo first and consider angiogram/MRI

ORS>110,
MNueifia€ V1 VY % 11 BEB

QTc 406
POSSIBLY DUE TO ILBBB.

tonfirmed diagnosis.
sl e
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Case 9

47 yr old man

Smoker, hypertensive

Atypical chest pain (left
shoulder ache at rest)

Pulse 60/min irregular

BP 140/80

Clear chest, no murmur

24 hr tape arranged by GP
Cardiology referral, not RACPC
as atypical pains
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QRS Total : 126292
: 0 Paced Beats 10

Comments -

THIS IS TECHNICIANS REPORT ONLY
THE REFERRING PHYSICIAN MUST CONFIRM THE ACCURACY OF THESE COMMENTS BEFORE MAKING CLINICAL

DECISIONS.

| SINUS RHYTHM WITH BORDERLINE 1ST DEGREE HEART BLOCK AND BIPHASIC/INVERTED T WAVES.

| RATES OF 67BPM - 115BPM.

INFREQUENT VE'S SEEN IN ISOLATION WITH OCCASIONAL COUPLETS, 1 X TRIPLET AND 1 X SALVO, OCCASIONAL

EPISODES OF V BIGEMINY/TRIGEMINY.
IN QUENT PAC'S SEEN IN ISOLATION.
I
NO PATIENT ACTIVATED/DIARY EVENTS NOTED.
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Biphasic T waves across chest leads: with chest pain and risk
factors, this is an LAD syndrome (Wellen’s syndrome).
Typically results from critical LAD disease.

Ventricular triplets result from ischaemia.

High VE burden (>10% of total) may be a clue to underlying
ischaemia.

Consider urgent admission to cardiology.
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z = Zio XT Final Report for iRhythm Technologies

10 wazomprncan 10/ 1L E11T

Enroliment Period Analysis Time

13 days 15 hours 10 days 2 hours
08/02/18,13:48 to {after artifact removed)
23/02/18, 05:07

Supraventricular Tachycardia (4 beats or more) Ep=rizs Heart Rate

3
Overall Max 179 bpm :
¥ Fastest SVT (HR Range 112-179 bpm, Avg 145 bpm) HR Range P 00-20, 11102
i

102-179 bpm Min 47 bpm 05:24, 20/02
ﬂ Ih\ ﬁ f'} *| Avg Avg 72 bpm
T FArm T

126 bpm
LI
e 6o Min A7 bpm 05:24, 20102
Avg 72 bpm

Patient Events

Triggered Fndings within + 45 sec of Triggers:
None found Events: © Sinus Rhythm

4|

Sinus Max 127 bpm 1122, 12102

Ventricular Tachycardia (4 beats or more)

Pauses (3 secs or Ionger) Diary Fndings within + 45 sec of Entries:
Entries: 7 Sinus Rhythm, Supraventricular

Ectopic beat(s)

None found

e Occasional Frequent

- Rar
Ectopics 9%  1xto<s% 5%+

. Supraventricular Ectopy (SVE/PACs)
AV Block (2nd® Mobitz Il, 3rd®) Isolated Rare <10%

Cou plet Rare <10%
Triplet Rare <10%

None found

Ventricular Ectopy (VE/PVCs)
Isclated Rare <10%

Cou plet ]
Triplet 0

Atrial Fibrillation None found Longest Ventricular Bigeminy Episode Os
Longest Ventricular Trigeminy Episode Os

Preliminary Findings Final Interpretation

Patient had a min HR of 47 bpm, max HR of 179 bpm, and avg HR of 72
bpm. Fredominant underlying rhythm was Sinus Rhythm. 3
Supraventricular Tachycardia runs occurred, the run with the fastest
interval lasting 9 beats with a max rate of 179 bpm (avg 145 bpm); the
run with the fastest interval was also the longest. Isclated SVEs were rare
(<1.0%), SVE Couplets were rare (<1.0%), and SVE Triplets were rare
<1.0%). Isolated VEs were rare (< 1.0%). and no VE Couplets or VE



Atrial ectopics
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* Arise from ectopic tissue in atria

 Abnormal p wave followed by normal QRS; p wave may be
hidden in preceding T wave giving “peaked” appearance

e Atrial ectopics can make SA node depolarise leading to a pause
before the next sinus beat arrives

e Usually do not require treatment, but pt should have 12 lead
ECG to rule out WPW, and echo to rule out atrial enlargement

* Beta blockers effective and safe

Any cell in the heart is capable of becoming the “pacemaker” if it
depolarises first- including ventricular cells (leading to ventricular
ectopics)




Case 10

75 yr old lady

Episodes of syncope and
palpitations

Nonspecifically unwell over last few
weeks

BP 140/90

Pulse 42/min irregular

Clear chest, no murmur

On no medications
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Bazett's Formula

QT
QTc =
YRR
RR Interval
QRS
! U

QT Interval



Severe primary hypothyroidism presenting with torsades de pointes
Sri Raveen Kandan,

Mrinal Saha
BMJ Case reports 2012

Long QTC promotes Torsades. Commonest causes are drugs (longgt.org)- macrolides,
amiodarone, sotalol, flecainide, citalopram. Check K, Mg, Ca, TSH.
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Summary (1)

Cardiac monitors are useful for syncope as well as palpitations

The type/duration of monitor should be determined by the frequency of
symptoms

The rhythm recording report (12 lead ECG or Holter )doesn’t always
convey what the ECG traces show- it is worth scrutinising them

Atrial ectopy is common and most don’t need treating- unless
symptomatic or high burden

Runs of “SVT “ are commonly just atrial tachycardias and not re-entry
rhythms- and may be managed without tablets, or beta blockers if
symptomatic

Cardiac monitors can be useful for determining if AF rate control is
adequate

High VE burden (>10%) may reflect ischaemia or structural heart disease,
consider referral- especially if associated with LV dysfunction

Any symptomatic bradycardia ought to be considered for pacing



Summary (2)

Review of case-based learning examples of
patients with AF presenting in different ways

Red flag cases highlighted
Treatment options explored

Palpitations are common, but associated co-
morbidities are the clue to decide on referral

ECG pattern recognition is crucial; if in doubt,
please refer!



Thank you for listening

* NHS secretary: 0300 422 8286/
valmarks@nhs.net

* PP referrals: 07786069932/
drsahasecretary@gmail.com

drmrinalsaha.com
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