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Challenges in heart failure

¢ Accurate diagnosis of LVSD/LVDD/HFPEF
« Consider the cause

« Educating patients, carers and clinicians

« Evidence-based therapies at target doses
« Avoiding adverse events from treatment

« Keeping patients out of hospital

« Delivering palliative care services/improving end of
life experiences

“Evidence is only worthwhile if it translates into clinical
benefit” Sackett 1990

Recommendations in the following areas have been
updated in line with evidence published since 2003

*Diagnosis — signs, symptoms, serum natriuretic
peptides, urgency of referral

*Pharmacological treatment for LVSD — ACE
inhibitors, beta-blockers, aldosterone antagonists, ARBs,
hydralazine in combination with nitrate

*Monitoring — serum natriuretic peptides

*Rehabilitation — supervised group exercise-based
programmes

National Institute for
Health and Clinical Excellence

Chronic heart failure

Implementing NICE guidance

August 2010

NICE clinical guideline 108

Background

Characteristics

* Complex syndrome caused by impaired cardiac
function

* Two types: left ventricular systolic dysfunction (LVSD)
and heart failure with preserved ejection fraction
(HFPEF)

» Most common cause: coronary artery disease

* 30-40% of patients die within a year of diagnosis
Prevalence

« Around 900,000 people in the UK

» Expected to rise in the future




Diagnosis of chronic heart failure:

» Systolic vs. diastolic heart failure

descriptive terms

— Systolic heart failure is associated with evidence
of left ventricular systolic dysfunction (LVSD) i.e.
a reduced left ventricular ejection fraction (LVEF)

— Diastolic heart failure — symptoms and signs of
heart failure occur in the presence of a normal or
preserved LVEF at rest (HFPEF)

ESC CHF Guidelines, 2005 www.escardio.org

Mr G Slow

« 72 years old ex-miner

« 6w of increasing SOBOE of less than ordinary intensity, 4
pillow orthopnoea, pnd and some ankle oedema

« Past moderate smoker — stopped after Ml 7 years ago

* HT, IHD, OA, COPD

« Aspirin 75mgs; BFZ 2.5 mgs; diltiazem MR 240mgs;
naproxen 500mgs bd; co-codamol 8/500mgs prn; GTN
spray; salbutamol prn, beclometasone 200mcgs bd

What tests would you undertake initially?

1. ECG
2. CXR

Which tests?

3. BNP/NT proBNP

Does a normal ECG really

ECG studies

HTA Report 6 NHS Quality Improvement Scotland 2005

Lead Author CraigidiBradley | et al 2006 pecificity
Davie (1996) 0.94 0.61
Gillespie (1997) 0.98 0.69
Nielsen (2000) 0.87 0.56
Hutcheon (2002) 0.97 0.50
Misuraca (2002) 0.93 0.63
Houghton (1997) 0.89 0.46
Houghton (1997) 0.92 0.54
Houghton (1997) 0.90 0.49
Ng (2003) 0.88 0.61
Zaphiriou (2004) 0.81 0.60
Khandekar (1996) 0.78 0.20
Sandler (2000) 0.73 0.55
Lindsay (2000) 0.91 0.65
Fuat (2006) 0.83 0.54




The ECG - practice point

“A normal ECG suggests that the diagnosis of CHF
should be carefully reviewed”

NICE 2003 & 2010

However, if symptoms or signs still point to CHF the
patient should either have further assessment by
either initial natriuretic peptide assay or referral for
echocardiography

Do natriuretic peptides aid
diagnosis?
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Do you have access to BNP?

1. Yes and use it
2. Yes butdon'tuse it
3. No

Recommendations for diagnosing heart failure (1)

Recommendations for diagnosing heart failure (2)

v'Take a careful and detailed history, and perform a clinical
examination and tests to confirm the presence of HF [new 2010]

v'Refer patients with suspected HF and previous Ml urgently, to
have transthoracic Doppler 2D echo and specialist assessment
within 2w [new 2010]

v'Measure NPs in patients with suspected HF without previous MI
[new 2010]

v'Because very high levels of serum NPs carry a poor prognosis,
refer patients with suspected HF and a BNP level > 400pg/ml (116
pmol/L) or an NT proBNP level > 2000pg/ml (236 pmol/L) urgently
for echo and specialist assessment within 2w [new 2010]

v'Refer patients with suspected HF and BNP between 100 and 400
pg/ml (29-116 pmol/L), or an NT proBNP level between 400 and
2000 pg/ml (47-236 pmol/L) to have echo and specialist assessment
within 6w [new 2010]

Be aware that:

Obesity or treatment with diuretics, ACE inhibitors, beta-blockers,
ARBs, and aldosterone antagonists can reduce levels of NPs

High levels of NPs can have causes other than HF (e.g LVH,
ischaemia, tachycardia, right ventricular overload, hypoxaemia
(including PE), renal dysfunction (GFR < 60ml/min), sepsis, COPD,
diabetes, age > 70 years and liver cirrhosis) [new 2010]




Multidisciplinary approach to care

Ensure an integrated approach to care delivery by a
multidisciplinary team

Specialist

A physician with subspecialty interest in heart failure
(often a consultant cardiologist) who leads a specialist
multidisciplinary heart failure team of professionals with
appropriate competencies from primary and secondary
care. The team will involve, where necessary, other
services (such as rehabilitation, tertiary care and
palliative care) in the care of individual

patients

When to refer to the specialist MDT

Refer patients to the specialist heart failure MDT:
for the initial diagnosis of heart failure

‘/for the management of severe heart failure (NYHA class
1V), heart failure that does not respond to treatment or heart
failure that can no longer be managed at home

‘/when they are planning a pregnancy or are pregnant

‘/when they have heart failure due to
valve disease

Diagnosing heart failure

[] Tske a detaied hstory and perform a clnical exammnatian )]

B g Ml

Mezsare serum
natriuretic pepices

P

[ wihn )
2wasks

(o
| 2wesis )

Specialst asessment
and Doppier
‘echocardograghy

imvestigate ainer
dagnases

Aids to pragmatic diagnosis
(CXR, BNP, ECG) — a summary

« The diagnosis of HF relies on clinical judgement, based on
history, physical examination and appropriate investigations, but
individual signs and symptoms are poorly predictive of HF

« Itis important to exclude other conditions that may masquerade
as HF

« A patient is unlikely to have HF if they have normal BNP levels

« Echocardiography if BNP or ECG abnormal

« The most important area to address across the UK is the
expedient availability of diagnostic tests and seamless specialist
HF services

Aims of treatment of heart failure

» To improve symptoms
e To reduce morbidity (admissions/QOL)
* To reduce mortality

There is now much evidence that treatment can
improve prognosis as well as alleviating symptoms.

Mr G Slow

e 72 years old ex-miner

* 6w of increasing SOBOE of less than ordinary intensity, 4
pillow orthopnoea, pnd and some ankle oedema

« Past moderate smoker — stopped after Ml 7 years ago

e HT, IHD, OA, COPD

* Aspirin 75mgs; BFZ 2.5 mgs; diltiazem MR 240mgs;
naproxen 500mgs bd; co-codamol 8/500mgs prn; GTN
spray; salbutamol prn, beclometasone 200mcgs bd

What tests would you undertake initially?




Mr G Slow

What tests would you undertake initially?
Examine the patient

ECG - LAD, signs of inferior MI, SR 56/min

FBC U&E LFT TSH RBS all normal

TC 5.7 LDL 3.0 HDL 1.2 TG 2.44 TC:HDL ratio 4.4

CXR — mild cardiomegaly and upper lobe venous prominence

Mr G Slow

» Comes up to open stop clinic

« JVP raised 4cms, bi-basal creps, mild pitting oedema,
pr 60 regular, BP 138/82

* Echo - LVSD with LVEF 30%; hypokinesis inferior wall
and septum; mild LVH; LV mildly dilated; mild to
moderate MR

e Dx-LVSD

e Aspirin 75mgs; BFZ 2.5 mgs; diltiazem MR 240mgs;
naproxen 500mgs bd; co-codamol 8/500mgs prn; GTN
spray; salbutamol prn; beclometasone 200mcgs bd

* What treatment changes?

Pharmacological therapy: diuretics

Symptomatic treatment when fluid overload is present
and manifest as pulmonary congestion or peripheral
oedema.

Diuretic use results in rapid improvement of dyspnoea
and increased exercise tolerance.

Uptitrate up and down (dynamic diuretic dosing)

There are no RCTs that have assessed the effect on
symptoms or survival of these agents.

Loop diuretics, thiazides and metolazone

Diuretics should always be administered in combination
with ACE-inhibitors and beta-blockers if tolerated.
ESC CHF Guidelines, 2005 www.escardio.org.uk

Calcium antagonists and LVSD

¢ There is no place for the routine use of calcium
antagonists in HF.

« “Amlodipine should be considered for the
treatment of co-morbid hypertension and/or
angina in patients with heart failure, but
verapamil, diltiazem or short-acting
dihydropyridine agents should be avoided”

NICE 2003

RAAS therapeutic intervention
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‘Adapted from Stier CT et al. Heart Disease 2003; 5 (2): 102-118 and
McMahon EG. Current Opinion in Pharmacology 2001; 1: 190-196.

Major trials of ACE-inhibitors in HF

Patients | Mean | NYHA | LVEF Effects on
(n) | follow- | class (%) all-cause mortality

HF

All-cause mortality:
CONSENSUS 253 At 6 monthsd
40%(p=0.002)
SOLVD- 2569 All-cause mortality:
treatment 4 16% (p<0.0036)

SOLVD- All-cause mortality

4228

prevention 8% (p=0.30)
Post-MI HF

All-cause mortality:
4 19%(p=0.019)
All-cause mortality:
4 27%(p=0.002)
All-cause mortality:
4 22%(p=0.001)
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Pharmacological therapy: ACE-
inhibitors

First-line therapy in all patients (NYHA class I-1V)

who have reduced LVEF (<40-45%) to improve

survival, symptoms, functional capacity and
reduction of hospitalisations

ACE-inhibitors should be up-titrated if possible to
the doses shown to be effective in large, controlled
trials in heart failure and not titrated based on
symptomatic improvement alone

Regular monitoring of renal function is
recommended

Mr G Slow

» Now on furosemide 40mgs; aspirin 75mgs; ramipril

2.5mgs daily; simvastatin 40mgs; co-codamol
8/500mgs; GTN; salbutamol and beclometasone

* BP 130/80; no oedema; still some SOBOE ; no

PND; dry cough every day

* Renal function normal
e TC3.7LDL1.6HDL0.9TG 2.56 TC:HDL 4.1

* What next?

Trials of angiotensin |l receptor antagonists in HF

CHARM 7,601 3.1

Patients | Mean NYHA LVEF Effect on
(n) follow-up | class (%) primary outcome
(yrs)

All-cause mortality:
CHARM-Overall {10%(p=0.032)
CV death/ CHF hospital
admission:
CHARM-Added 15%(p=0.010)
CHARM-Alternative 130%

<40 in CHARM -
Added &
CHARM-
Alternative
>40 in CHARM-

Preserved (p<0.0001)

CHARM-Preserved 114%
(p=0.051)

Post-MI HF

All cause mortality:
valsartan vs. captopril
0% (p=0.98)
valsartan & captopril vs.
captopril
12% (p=0.73)

<35 on echo and/
or
14,703 <40 on
radionuclide

ventriculography

CHARM-Alternative
Primary outcome CV death or CHF

hospitalisation
% 50 406 (40.0%)
40 334 (33.0%)
30 [ Placebo
20 B Candesartan
10 HR 0.77 (95% CI 0.67, 0.89), p=0.0004
Adjusted HR 0.70, p<0.0001
0 T T T 1
1 2 3 35
Number at risk Years
Candesartan 1013 929 831 434 122
Placebo 1015 887 798 427 126

Granger et al. Lancet 2003; 362: 772-776

Pharmacological therapy:
angiotensin receptor blockers

For patients with heart failure and LVSD.

ARBs can be used as an alternative in ACE-inhibitor
intolerant patients to improve morbidity and mortality.
ARBs can be considered in combination with ACE-
inhibitors in patients who remain symptomatic to
reduce mortality and CHF-related hospitalisations.
Regular monitoring of renal function is
recommended.

ESC CHF Guidelines, 2005

Mr G Slow

« Still some SOBOE, no oedema, BP
140/76, pr 88/min regular

» On furosemide 40mgs, aspirin 75mgs,
GTN, candesartan 32mgs, simvastatin
40mgs, co-codamol 8/500mgs prn,
salbutamol and beclometasone

* What next?




Do you use beta-blockers?

1) Yes happy to initiate and titrate for HF
2) Only happy to titrate once initiated by specialist
3) Not happy to do either

Starting B blockade in CHF:
perceived problems

Historical
misconception

B blockers only suited
for selected groups of
patients

Initiation complicated

Complex monitoring
required

Effects of 3-blockers on mortality in CHF

—— B-blocker - Placebo MERIT-
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Starting  blockade in CHF

Patients to refer for specialist care

Severe CHF NYHA class llI-IV
CHF of unknown aetiology

Relative contraindication to 3 blockade; bradycardia,
hypotension

Intolerance to low doses of § blockade
Previous B blockade discontinued due to symptoms

Suspect asthma or bronchial disease

Using beta-blockers for CHF in GP

CHECK — COUNSEL - STAPLE

CHECK already on diuretic, ACE inhibitor/ARB

CHECK for contraindications to beta-blocker use in heart failure
CHECK for drug interactions

COUNSEL the patient

Start beta-blocker following manufacturer's recommendations
Titrate slowly upwards

Aim to reach the target dose

Persevere — try to reach target e.g. by adjusting other drugs and
slowing titration

Leave off beta-blocker slowly if you have to discontinue
Ensure regular review once stable on beta-blocker

AN N N N A

AN

Mead M. GP use of beta-blockers in heart failure. Br J Cardiol 2002;9(8): 481-487




CONTRA-INDICATIONS

CHECK

DRUG INTERACTIONS
Acute heart failure *« MAOIs

Heart block « Diltiazem/verapamil
Sick sinus syndrome

Bradycardia < 55bpm Special Considerations

Hypotension — systolic < 100 « Beta-blocker eye drops

mmHg «  Anti-arrhythmic drugs e.g
Asthma/severe COPD amiodarone

Significant PVD « Oral antidiabetics/insulin
Raynauds disease « TCAs/barbiturates/phenothiazines
Pregnancy/lactation « Rifampicin

COUNSEL PATIENT

« About considerable long-term benefits of beta-
blockers

« Lifestyle and other non-pharmacological
interventions

« Compliance with other prescribed medication
« On the need for up-titration and regular review

« On possible side effects

Starting beta blockade in CHF

The ideal candidate

* Oedema free/no signs of marked fluid retention

* Not on intravenous medications for CHF

* On stable doses of standard medication

Starting 3 blockade in CHF

Monitoring the first 2 — 12 weeks

« Blood pressure

« Heart rate and rhythm

« Body weight

Beta blocker titration in CHF

« Start low — Titrate slowly — Aim for target doses

B-Blocker 1st dose titration scheme daily dose (m
Wk1 Wk2 Wk3 Wk4 WK5 Wk6 WK7  Wk8- Wk12

Bisoprolol 1.25 25 375 50 50 50 50 75 10

(CIBIS 1)

Carvedilol 3.1253.125 3.125 6.25 6.25 12.512.5 25 25 50*
(uscp)

Nebivolol 1.25 2.5 3.75 5.0

Dose once daily for bisoprolol and twice daily for carvedilol.
*For patients >85kgs the dose may be increased to 50mgs bid.

Beta-blockers in heart failure

Problem solving |

Worsening symptoms/signs

¢ Increased congestion — increase diuretic, if fails
halve BB dose

« If marked bradycardia or fatigue — halve BB dose
* Review early after each change — 1-2 weeks

« If significant deterioration in HF, stop BB and refer
clinic




Beta-blockers in heart failure

Problem solving Il

Bradycardia

¢ 50-60 bpm and asymptomatic — just observe

» ECG to exclude heart block

* If <50 bpm and worsening symptoms — halve BB dose
« Review need for other rate-slowing agents

« Consider specialist advice if no improvement —
?pacemaker

Beta-blockers in heart failure

Problem solving Ill

Hypotension (Low BP)

« Asymptomatic — monitor BP only, no need to
change Rx

* Symptomatic :
- reconsider need for other BP lowering agents
- if no congestion — reduce diuretic dose
- if persists — seek specialist advice

Pharmacological therapy:
beta-blockers

Beta-blockers are recommended for the treatment of
all patients (NYHA class II-1V) with stable, mild,
moderate and severe heart failure with reduced
LVEF on standard treatment, including diuretics and
ACE-inhibitors, unless there is a contraindication.

Beta-blockers reduce hospitalisations and improve
functional class.

Differences in clinical effects may be present
between different beta-blockers. Only bisoprolol,
carvedilol, metoprolol and nebivolol can be
recommended.

First-line treatment for LVSD

Offer both ACE inhibitors and beta-blockers licensed
for heart failure to all patients with LVSD. Use clinical judgement
in deciding which drug to start first.

Offer beta-blockers licensed for heart failure to all
patients with LVSD, including

eolder adults and

epatients with

peripheral vascular disease

erectile dysfunction

diabetes mellitus

interstitial pulmonary disease

COPD without reversibility

Mr G Slow

Still some SOBOE, mild pedal oedema by
evenings, BP 120/70, pr 56/min regular

¢ On furosemide 40mgs, aspirin 75ms,
GTN, candesartan 32mgs, simvastatin
40mgs, bisoprolol 10mgs

* Urea 7.2, creatinine 110

* What next?

Hence the need for aldosterone
antagonists

Angiotensinogen

Renin

Angiotensin |

ACE —-de-wo» l Angiotensin converting

enzyme

AIIRA- - —» Angiotensin Il

Aldosterone
Aldosterone Aldosterone

_______

escape antagonists
Target organ effects

Struthers AD. Am Heart ] 2002; 144: 52-7.




Effect of aldosterone antagonist spironolactone on
mortality in heart failure (RALES)

1.00

0.95]

0.90]

0.85]

0.80]

0.75 Spironolactone
0.70y

0.65j

0.60) 27%

0.55 reduction

0.50] Placebo p<0.001
0.45

0.0+
0 0 3 6 9 121518 2124273033 36

Months

Pitt B, et al. N Engl J Med. 1999;341:709-717.

Probability of survival

)

Eplerenone at a mean dose of 43 mg once daily
reduced:

All-cause mortality 15% (P = 0.008)

CV mortality/CV hospitalisation 13% (P = 0.002)
CV mortality 17% (P = 0.005)

Sudden cardiac death 21% (P = 0.03)

All-cause mortality/all-cause hospitalisation 8% (P =

0.02)

« Patients hospitalised for HF 15% (P = 0.03), episodes of
hospitalisation for HF 23% (P = 0.002)

* These effects were relatively consistent across pre-

defined

sub-groups

Summary (1)

Pitt B et al. N Eng ) Med 2003; 348: 1309-1321

@,

Treatment with eplerenone was well tolerated and resulted in:
* No excess gynaecomastia, impotence, or menstrual disorder

« A 1.6% absolute increase of serious hyperkalaemia and a 4.7%
decrease of hypokalaemia

Summary (2)

EMPHASIS-HF study
PRIMARY ENDPOINT RESULTS
CV DEATH OR HOSPITALISATION FOR HF

HR* [95% CI] = 0.63 [0.54,0.74], p < 0.0001, RRR = 37%

Placebo
356 (25.9)

Primary endpoint:
cumulative K-M rate (%)

L]
No_ at risk

Eplerenone 1364

Zannad F et al. N Engl J Med. 2010 Nov 14. [Epub ahead of print]

Pharmacological therapy:
aldosterone receptor antagonists

Aldosterone antagonists are
recommended in addition to ACE-
inhibitors, beta-blockers and diuretics in
advanced heart failure (NYHA IlI-1V) to
improve survival and morbidity.

Eplerenone: post MI (NICE post-MlI
guidelines) + spironolactone intolerant

Regular monitoring of renal function is
recommended

Mr G Slow

* Less SOBOE only on excessive effort (NYHA1-2),
no oedema, BP 120/70, pr 56/min regular

¢ On furosemide 40mgs, aspirin 75ms, GTN,
candesartan 32mgs, simvastatin 40mgs, bisoprolol
10mgs, spironolactone 25mgs

« Renal function normal
* What follow up?
« What if patient deteriorated in future?




Pharmacological therapy:
other treatments

Cardiac glycosides
— Indicated in atrial fibrillation (AF) and any degree of
symptomatic heart failure
— Combination of digoxin and beta-blockers appears superior to
either agent alone in patients with AF
— Digoxin has no effect on mortality but may reduce
hospitalisations, particularly for worsening CHF
Vasodilator agents
— There is no specific role for direct-acting vasodilators in the
treatment of CHF
— In case of intolerance to ACE-inhibitors/ARBs the combination
of hydralazine/nitrates can be tried (especially in black
patients)

Biventricular pacing to restore
ventricular synchrony

Right atrial
lead

Sinoatrial (SA) node,
(58 Left anterior
Tasoicle

Purkinje fibers
AV junction

Ventricular
myocardium

Left posterior
Right bundle braneh fascicle

Ventricular septum

Right ventricular
lead

Ventricular dysynchrony
* Abnormal ventricular conduction resulting in a regional

mechanical delay

— Wide QRS (IVCD); typically LBBB morphology

— Poor and in coordinate systolic function

— Impaired and in coordinate diastolic function

— Mitral regurgitation

— Low arterial pressure

— Poor prognosis A |

ECG depicting interventricular conduction delay
Overview of device therapy

CARE-HF primary endpoint
(All-cause mortality or unplanned hosp. for major CVS
1.00, event)

_ HR 0.63 (95% CI 0.51 to 0.77)
g
> 0.75]
>
2]
]
£ 050 CRT
g P <.0001
i 0.25] Medical
therapy
0.00¢ T T J
Number at risk 500 1000 1500 Days
CRT 409 323 273 166 68 7
Medical 404 292 232 118 48 3
therapy

NICE CRT for HF 2007

CRT with a pacing device (CRT-P) is recommended as
a treatment option for those with HF who fulfill all
following criteria;

“ NYHA llI-IV

+ In sinus rhythm and

either with a QRS 150ms or longer on ECG

or QRS 120-149ms by ECG and mechanical
dyssynchrony on echo

“ LVEF of 35% or less

++ On optimal pharmacotherapy

Treating heart failure

Heart failure

Heart falute with Heart 1
preserved ejection o left ventr
raction systolic sysfunction'
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Rehabilitation

Offer a supervised group exercise-based
rehabilitation programme designed for patients
with heart failure

— Ensure the patient is stable and does not have
a condition or device that would preclude an
exercise-based rehabilitation programme.

— Include a psychological and educational
component in the programme.

— The programme may be incorporated within
an existing cardiac rehabilitation programme
[new 2010]

Care and follow-up

» All patients with HF require monitoring. This should include;

- a clinical assessment of functional capacity, fluid status,
cardiac rhythm, and cognitive and nutritional status

- a review of medication, including need for changes and
possible side effects

- serum urea, electrolytes and creatinine

(NICE 2010)

* An organised system of specialist heart failure care improves
symptoms and reduces hospitalisations and mortality of
patients with CHF

* Most successful models have been based on the
development of heart failure nurse specialists, which appears
to be cost-effective

Palliative care in heart failure

Quality of life is poor

¢ 3 year survival rates estimated to be less than
that of breast, prostate or colon cancer

« Syndrome associated with a symptomatic
decline over time and is often unpredictable

« Integration of palliative care should, in theory, be

a natural progression in end-stage patients

whom recommended therapies are no longer

effective in managing their symptoms

|ﬁ|
—= | St. Teresa's Hospice

Treatment
« Mostly the same as in cancer
< Opioids for dyspnoea

« Same as for any other cause
* Systematic review Jennings2002
* In heart failure Johnson 2002

 Drug problems
« Anything that affects conduction
« Fluid retention/electrolytes

L « Interactions
L3
-

Terminal stage

» What drugs do they still need?
» Oedema can be a problem
« Syringe drivers
* Metolazone
» Should go on end of life pathway the same
as cancer patients

||ﬁ|
—= | St. Teresa's Hospice




Summary

* These patients have lots of problems
% sudden death, % progressive decline
« Difficult trajectory

» Relapsing and remitting

« Make sure they do not get ‘lost’

* Collaboration is vital

e Their physical symptoms can be helped

H- If in doubt ask for help
e
B

Diagnostic flowchart on how to diagnose HF-PEF in
a patient suspected of HF-PEF

McMurray, J. et al. ESC Textbook of Cardiovascular Medicine
10.1093/med/9780199566990.003.023

Managing HFPEF

« Control BP (systolic and diastolic)

e Address all CAD risk factors

¢ Restore SR in AF if possible

¢ Control ventricular rate in permanent AF

¢ Diuretics for pulmonary congestion or peripheral
oedema

« Coronary revascularisation in symptomatic patients
or where myocardial ischaemia affecting diastolic
function

* No evidence base for ACEiI/ARB/BB or AAs (use if
other indications)

Take home messages

Accurate diagnosis

Uptitrate medications wherever possible
» Dynamic diuretic dosing

* Regular review

» Use specialist HF nurses if available
Refer if deterioration ?CRT

We can make a difference!

Any further questions...

——

ahmetfuat@nhs.net
N

—




Dr Grahame K Goode

Lancashire Cardiac Centre
5/11/2011

Background

* In the UK:

* 1% of visits to a GP are because of chest
pain

* up to 40% of emergency hospital
admissions are because of chest pain

« almost 2 million people have or have had
angina

Chest Pain
DIFFERENTIAL DIAGNOSES

NON CARDIAC
CARDIAC

NICE CHEST PAIN GUDELINES

Differential Diagnoses

» Musculo-skeletal

* Pleural

» Pulmonary

» Gastro-Oesophageal
* Cardiac —Ischaemic
* Cardiac-Pericardial

History

* Clinical skills still vital !

« Onset, location , Severity, radiation,
Character.

< associated features , previous history ,
Relieving and excacerbating factors etc etc

National institute for
Health and Clinical Excellence

Chest pain of recent onset

Implementing NICE guidance

3. Edition - October 201
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Important Points

* Two pathways
* Acute( ACS)

« Intermittent stable chest pain ( Stable
Angina)

* The Guideline does not cover non Cardiac
chest pain

 People with a prior CAD diagnosis may

AT | o "

Acute Chest pain

* Pain in chest lasting > 15 mins

» Associated Nausea/Vomiting, Sweating
and Breathlessness

» Haemodynamic instability

» New onset or abrupt deterioration in Stable
angina

» Emergency referral if currently in pain or
pain free but pain within 12 hours and
abnormal 12 lead ECG.

e Samo dav accocmaont if nain froo with

Key priorities for implementation: acute chest
pain

— Take a resting 12-lead ECG as soon as possible.

— Do not exclude an acute coronary syndrome
(ACS) when people have a normal resting 12-
lead ECG.

— Do not routinely administer oxygen, but monitor
oxygen saturation using pulse oximetry as soon
as possible. Aim for Spo2 94-98% ( 88-92 % if

Acute chest pain suspected to be an
ACS

« In the order appropriate to the
circumstances, offer:

— pain relief (GTN + opiate)
. — aspirin 300mg
. — resting 12-lead ECG

COPD resp failure risk) . — other therapeutic interventions
— Do not assess symptoms of an ACS differently in . — pulse oximetry.

ethnic aroups or sex
Acute Chest Pain 12 Lead ECG Example ECG

* ST elevation or new LBBB - PPCI

« ST segment depression ,T wave inversion
,or Q waves

« If Normal repeat or consider PE ,Aortic
Dissection ,Pneumonia etc

o

- e
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Primary PCI

Balloon Inflation

Key priorities for implementation:
stable chest pain (1)

— Diagnose stable angina based on clinical
assessment alone or clinical assessment plus
diagnostic testing.

— If there are features of typical angina and the
estimated likelihood of CAD is more than 90%,
treat as stable angina with no further diagnostic
tests.

— Unless clinical suspicion is raised, exclude a
; i of I ina if = i

Key priorities for implementation:

: Features of stable angina
stable chest pain (2)

— Constricting discomfort in the front of the

o chest, neck, shoulders, jaw or arms
— Use clinical assessment, ECG results and

typicality of anginal pain features to estimate — Precipitated by physical exertion
the likelihood of CAD. Arrange further
diagnostic testing. — Relieved by rest or GTN in about 5 minutes
» People with —
— Do NOT use exercise ECG to diagnose or . .
exclude stable angina for people without * Non-anginal chest pain have one or none

known CAD. of these features

* Atypical angina: two features




Stable Chest Pain (Angina unlikely)

« Continuous or very prolonged and/or
 Unrelated to activity and/or
 Brought on by respiration and/or

 Associated with symptoms such as
dizziness ,Palps,tingling or difficulty
swallowing

Stable Angina :Clinical assessment

» Age and sex

» Pain characteristics including location
,radiation, severity, duration, frequency
,provoking and relieving factors

* Associated symptoms (dyspnoea)

* Prior history of angina , Ml,
Revascularisation

» CV risk factors

Physical Exam

« Identify risk factors
« Identify other CV signs

« Identify non-coronary causes of angina
such as severe AS or Cardiomyopathy

< Exclude other causes of chest pain

CV Risk

w/TabIe 1 Percentage of people estimated to have coronary artery disease according to typicality of

symptoms, age, sex and risk factors!
Non-anglnal chest pain Atyplcal angina Typleal angina

Age Men Women Men Women Men ‘Women
(years) | Lo Hi Lo Hi Lo Hi Lo Hi lo - Lo H
35 3 35 1 19 8 59 2 39 0 a8 10 78
45 9 a7 2 1 n 0 5 43 51 a2 20 7
55 23 59 4 5 a5 1 0 47 &0 93 38 8
65 43 69 9 il n 3 20 51 a3 a7 56 a1

For men older than 70 with atypical or typical symptoms, assume an estimate » 90%.
For women older than 70, assume an estimate of 61-090% EXCEPT women at high risk AND with typical symptoms where
arisk of » 80% should ba assumed

Values are per cent of
Hi = High
Lo = Low risk = none of thesa three.
The shaded area represents people with symptoms of non-anginal chest
angina routingly
Note: These results are likely to overestimate CAD in primary care populations.

\{'w? are resting ECG ST-T changes or Q waves, the likelihood of CAD is higher in each call of the table. J

pecple at each mid-decade age with sign
betes, smoking and hyperipidaemia ftotal chol ol > 6.

ificant coranary artery disease (CAD).
A7 mmolfitre).

n, who would not be investigated for stable

Excluding other causes of

angina or chest pain
— Physical examination

— Exclude a diagnosis of stable angina if the
pain is non-anginal.

— If the estimated likelihood of CAD is <10%,
first consider causes of chest pain other than
angina.

Making a diagnosis based on clinical
assessment plus diagnostic testing

— For people in whom stable angina cannot be
diagnosed or excluded on the basis of the
clinical assessment alone, take a resting 12-
lead ECG.

— For people with confirmed CAD, offer non-
invasive functional testing when there is
uncertainty about whether chest pain is caused
by myocardial ischaemia.

— In people without confirmed CAD, estimate the
likelihood of CAD and arrange the




Diagnostic tests (imaging)

« Anatomical ( CT angio, MRI coronary
angio, Invasive Coronary angiography)

* Functional ( Dobutamine Stress Echo,
MPS with SPECT,MRI perfusion)

« Exercise testing can be used as alternative
to functional imaging in CAD patients

* Blood ( Anaemia, Thyroid funcion, lipids

etc)

* 12 lead ECG

» CXR if other diagnoses suspected ( Lung

Ca)

Tests

Diagnostic testing

Estimated Esfimaied Esiimaied
likelihood of likelihood of likelihood of CAD
CAD 10-29% CAD 30-60% 61-90%

Offer CT calcium Offer non-invasive  Offer invasive

scorina functional imaaina  coronarv anaioaranhv

If CT calcium score  If reversible Offer non-invasive

is: myocardial functional imaging

« zero, investigate ischaemia if invasive coronary

other causes of chest uncertain, offer angiography not

pain invasive coronary appropriate

* 1-400, offer 64- angiography

slice (or ahove) CT

If significant CAD If significant CAD
uncertain, offer non- uncertain, offer non-
invasive functional invasive functional
PR&UNEY Tor b1-YUYo imaging

Excellent correlation between Cath and CT angio

Blocked RCA




CT of Stent

DSE

« Regional systolic changes precede
the development of of ST segment
changes and chest pain but follow
development of abnormalities of
diastolic dysfunction and regional
impairment of perfusion

Ischaemia
Diastolic dysfunction
Systolic dysfunction
ECG changes

Symptoms

Underlying rationale

* Exercise normally provokes increase in
regional wall motion and thickening with
an increase in ejection fraction

* Resting regional wall motion
abnormalities are usually the hallmark of
previous MI but do not necessarily imply
that the segment is non-viable.

* Ischaemia is manifest as new or
worsening wall motion abnormalities,
delayed contraction or the development
of LV enlargement or decrease in EF

 Presence of indiicible wall motion

Pharmacological Stress Testing

* Dobutamine
¢ Most commonly used

« Incremental doses used to max 40ug/kg/min
(dose increase every 3 mins) — atropine added if
inadequate rate response

* Incremental increase in myocardial O, )
consumption through inotropic and chronotropic
response

 Vasodilators (dipyridamole (to
0.84mg/kg)/adenosine (to 0.18mg/kg/min)
less commonly used
« Effect is through induction of coronary steal

« Common side —effects: headaches, dyspnoea
(avoid in COPD/asthma patients)

Interpretation

« Interpretation is still largely qualitative

—Training issues important

— Visual assessment is based on analysis
of THICKENING rather than motion (this
may be influenced by tethering or
translation)
* Pre-
 During and
* Post stress

Interpretation of Stress Echo Study

Nature of | Resting Low |Peak/post

tissue function dose |function

Normal Normal Normal | Hyperkinetic

Ischaemic | Normal Normal | Hypokinetic cf
rest

Hypokinetic cf
adjacent segments
Delayed

contraction
(tardokinesis)




Interpretation of Stress Echo Study

Natureof |Resting Low dose |Peak/post

tissue function function
Viable, Rest WMA | Improvement | Reduction cf
ischaemic low dose

Viable, non- | Rest WMA | Improvement | Sustained
ischaemic improvement

Infarction |Rest WMA | No change No change

Prognostic assessment

« Positive test carries a 10-30% risk of a
peri-operative or spontaneous event
over 4-5 years
—Patients should be sub-stratified on basis

of

* Clinical risk level

» Exercise capacity

* Ischaemic threshold

» Type and extent of abnormal wall motion

Accuracy of stress echocardiography

« Sensitivity (from studies with > 100 patients)
—Exercise : 74-97%
—Dobutamine : 61-95%

« Specificity (from studies with > 100 patients)
—Exercise : 64-86%
—Dobutamine : 51-95%

« Dobutamine:
— Increment in cardiac workload is less than with exercise.
— Atropine augments sensitivity of dobutamine stress.

— MLD of <1Imm best correlates with an abnormal dobutamine
stress test

Comparison with other techniques

« For diagnostic testing the principal
alternative is radionuclide perfusion
imaging. This technique
— Has a sensitivity > 90% for detection of CHD

(greater than for stress echo since perfusion imaging does
not require the development of ischaemia in a metabolic or

functional sense)
— But specificity is less than for stress echo

Patients who may be better suited to
myocardial perfusion imaging include:
— Those on anti-anginal agents

— Those in whom ischaemia is in the setting of
resting wall motion abnormalities

Comparison with other techniques

« Stress echo specificity greater especially
for patients with:
—LVH
- LBBB
— Women (because of breast attenuation artefacts)
« Stress echocardiography also has other
potential benefits over perfusion
scintigraphy
— Can also assess valve function at the same time
(avoiding duplicate testing)
— Less expensive than perfusion imaging
— Rapidly performed
* Most important factor in choice of
technique however is LOCAL EXPERTISE

Comparison with other techniques

* Prediction of events
— Stress echo & perfusion imaging are
comparable
» Myocardial viability
— Similar sensitivity to thallium stress-rest,

PET, dobutamine and contrast enhanced
MRI

— Specificity similar to MRI and PET and
better than thallium




Summary

Strengths of stress
echo

Weaknesses of stress
echo

*Versdtility, patient
friendly

*Accuracy

*Prognostic value
«Detection of viable
myocardium

*Assessment of LV reserve

*Dependence on image
quality

*Subjectivity (and thus need
for expert to report)
*Dependence on ischaemia
(problems with mild disease,
submaximal stress, testing
when on anti-anginals)
*Recognition of ischaemia

with resting WMA

D iti f Lt |

Stress echocardiography examples
- . y LAD lesion:

Parasternal long
and

. short axis views

Hypokinesis of

Anteroseptal
w4 segment

MPS SPECT

MRI of RCA

Anomalous RCA
between Aorta and RVOT

MR coronary Angiogram




Apical Hypertrophic Cardiomyopathy

Costs and savings

+ Implementation of the recommendations for acute chest
pain is not expected to have a significant resource
impact for the NHS

+ Implementation of the recommendations for stable chest
pain are expected to have the combined effect of
changing the overall number of each diagnostic test
carried out, costing £2.4m for the NHS in England

Treatment of Angina
« Medical Therapy

* PCI

* CABG

Medical therapy

» B Blocker

* Nitrate(S/I,Oral,Patch)
« CCB

* Nicorandil

* [vabradine

» Ranolazine

* ASA

* Statin

Practical issues with current anti-anginals

« Side effects

« Beta-blockers: Nightmares, cold extremities, erectile
dysfunction

e Calcium channel blockers: Ankle oedema, flushing,
dizziness

« Nitrates: Headache, tolerance
* Nicorandil: Headache

« Contraindications/cautions of beta-blockers
* (Respiratory disease)
* (Peripheral vascular disease )

* (Uncontrolled heart failure )
e (Diahotog )

Ivabradine reduces heart rate selectively
« Selectively inhibits the I; channels in cardiac
pacemaker cells

< Lowers heart rate without any other action on cardiac
function




Ranolazine

Ranolazine Twice Daily

[ Placebo

750 mg

Il 1000 mg

Angina Attacks

P <.001
6 T
[ F’ 006

a

12-wk Trial

I

No. per Week
N (]

S
L

=]

Baseline

Nitroglycerin Uses

P <.001

T P=.02
! °

|

Baseline 12-wk Trial

Study Phase

Right Coronary Artery
x

-
|

Angiographic Results: RCA Lesion
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Stable chest pain pathway

2. Established prior diagnosis of coronary artery disease

People with confirmed
CAD and typical taaturos. ves
of anginal

Uncertain

Giarmy out appropae funcsonal
imaging tes (see box ) or exercse
[

3

Investigete other " Reverstie myocardil s
causes of chest pain® ischagma
Boxs
Winen
o

myocardial perfusion scinfigraphy with single photon emission
computed temograghy (MPS with SPECT) or
Siros pshaGarogapNY or

s
MR imiaging for stress-incuced wall mofion atnormaies.
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Find out more

« Visit www.nice.org.uk/guidance/CG95 for:
—the guideline
—the quick reference guide
—‘Understanding NICE guidance’
—costing report and template
—audit support and baseline assessment tool
—implementation advice

—chest pain algorithm, including clinical case
scenarios

—online educational tool
—referral checklist

Discussion

» How will we need to change our use of
resting 12-lead ECGs to implement this
guidance?

» Will this guideline impact upon the way
rapid access chest pain clinics are run?

* When do we use oxygen and oximetry for
people with acute chest pain and will this
need review?

* How confident are we in our clinical
assessment
andina?

skills for diagnosing stablt€




