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 Comprehensive updated recommendations on HF diagnosis and
management were published in 2006 and 2007

» Clinical trial evidence and meta-analyses were critically reviewed
by a multidisciplinary primary panel whose recommendations and
practical tips were reviewed by a secondary panel

« Goals:
— to translate best evidence-based therapies into clinical

practice with a measurable impact on the health of HF
patients in Canada

— to provide practical advice on HF care for specialists, family
physicians, nurses, pharmacists and others

Arnold JMO, Liu P et al. Can J Cardiol 2006;22(1):23-45.
Arnold JMO, Howlett JG, et al. Can J Cardiol 2007;23(1):21-45.



’ Leadership. Knowledge. Community.

ORONOAOR®

t ! t

Start CJC Paper CJC Paper CJC Paper

Arnold JMO, Liu P, Demers C et al. Can J Cardiol 2006;22(1):23-45.
Arnold JMO, Howlett JG, Dorian P et al. Can J Cardiol 2007:23(1);21-45.
0 Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.

9 Slide sets for 2006, '07 and '08 available at www.h  fcc.ca

conadian « © 2004 Canadian Cardiovascular Society

canadienne
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Prevention and treatment of heart failure (HF)

To prevent HF: treat all cardiac RFs; if low LVEF, prescribe ACEI +/- beta-blocker

If HF symptoms but LVEF >40%, treat cause, eg, hypertension, ischemia
Consider ACEI/ARB, beta-blocker

If systolic HF but LVEF <40%

For all symptomatic patients with systolic HF:

- Tailored diuretic prescription intolerance ~ Prescribe ARB
- Education on:
HF syndrome X e
Warning signs and symptoms Intolerance ~ | rescri be ARB
Self-monitoring Consicar
Drug Sherapy Titrate to ta rg et doses nitrate/hydralazine

Prognosis

If LVEF <30%, consider ICD referral Clinically stable
Add ARB

Persistent symptoms

If QRS >120ms, consider CRT referral
If refractory, consider transplant NYHA class llib-1V
pironolactone

Arnold JMO, Howlett JG, et al. Can J Cardiol 2007;23(1):21-45.
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AHF diagnosed, treatment initiated based on symptoms and signs

Volume overload Volume overload + low cardiac output

Mild volume overload Moderate to severe volume overload Mild to moderate Very low output
low output

- consider PA line
- add vasodilator
after BP stabilized

- inadequate response to IV diuretics
- increased oxygen requirement

- CPAP and BiPAP reguirement

- fatigue

IV diuretics SBP >90 mmHg SBP <90 mmHg
IV furosemide bolus + |V vasodilators
- serum creatinine - consider furosemide - mllrlnong 0.275 - dobutamine ,
<200 pmol/L 40 mg infusion Hg/kg/min or 2-5 pg/kg/min or
- serum creatinine - add |V nitroglycerin starting - dobutamine - may also require
>200 pmol/L 80 mg at 5-10 pg/kg/min, titrate to vasopressors
clinical status, BP or PCWP,
if available
Arnold JMO, Howlett JG, et al. Can J Cardiol 2007;23(1):21-45.

Erratum. Can J Cardiol 2006;22(3):271.
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« Priority challenges identified through the national HF
workshop program in 2006-7
* New evidence-based recommendations for

— Best practices for the transfer and transition of care
of HF patients between referring physicians and
specialists and vice versa

— Recognition, investigation and treatment of
specific cardiomyopathies

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Primary panelists:

J Malcolm O Arnold, Jonathan G Howlett, Anique Ducharme,
Justin Ezekowitz, Martin J Gardner, Nadia Giannetti,

Haissam Haddad, George A Heckman, Debra Isaac, Philip Jong,
Peter Liu, Elizabeth Mann, Robert S McKelvie, Gordon W Moe,
Kelly O’Halloran, Heather J Ross, Errol J Sequeira,

Anna M Svendsen, Ross T Tsuyuki, Michel White

Secondary panelists:

Tom Ashton, Paul Dorian, Victor Huckell, Marie-Helene Leblanc,

Joel Niznick, Denis Roy, Stuart Smith, Bruce A Sussex,
Salim Yusuf

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.




db Canadian Cardiovascular Society

Leadership. Knowledge. Community.

Class | Evidence or general agreement that a given procedure or
treatment is beneficial, useful and effective.

Class I Conflicting evidence or a divergence of opinion about the
usefulness or efficacy of a procedure or treatment.

Class lla Weight of evidence in favour of usefulness or efficacy.

Usefulness or efficacy is less well established by
Class Ilb : C
evidence or opinion.

Evidence or general agreement that the procedure or
Class lli treatment is not useful or effective and in some cases
may be harmful.

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



db Canadian Cardiovascular Society

Leadership. Knowledge. Community.

Level of Evidence A Data derived from multiple randomized
trials or meta-analyses

Data derived from a single randomized
clinical trial or nonrandomized studies

Level of Evidence B

Consensus of opinion of experts
and/or small studies

Level of Evidence C

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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* What information should a referring physician provide for
a specialist consultation?

« What instructions should a consultant provide to the
referring physician?

* What processes should be in place to help ensure that
the expectations and needs of each physician are met?

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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When a cardiomyopathy is suspected,

How can it be recognized?

How should it be investigated and diagnosed?
How should it be treated?

When should the patient be referred?

What special tests are available to assist in diagnosis
and management?

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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o A series of processes or actions designed to

— Ensure and enhance continuity of care and ongoing
collaboration between health care professionals

— Facilitate safe and timely transfer of patients from one
level of care (e.g., hospital, HF clinic) to another
(e.g., primary care physician)

» Particularly targets patients at high risk for HF readmission
(e.g., those with previous hospitalizations, multiple
comorbidities or medications, the elderly or those who have
concomitant frailty, cognitive/functional impairment,
depression, limited social support)

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

* The referring physician should be familiar with the
services provided by the HF specialist/clinic

» Dialogue between the referring physician and the
specialist/clinic is encouraged before referral

* The referring physician should identify:
— The urgency of the referral
— The specific question(s) to be answered
— The care/investigations expected
— The extent of the transfer of care

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

* The referring physician should provide to the specialist/clinic
a summary of:

— Concomitant medical conditions
— All current medications
— Side effects and drug intolerances

— Patient preferences re: interventions and treatments,
If known

— Other consultants involved in the patient’s care

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

 The physician should also provide results of
— Serum creatinine and electrolytes
— Chest x-rays

— Previous cardiac investigations (e.g., Echo, MUGA,
MIBI, heart catheterization, natriuretic peptides)

— Other relevant tests

— Other consultant’s letters relevant to the patient’s
assessment and management

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

The patient should be instructed to bring to the referral visit
the results of home monitoring (e.g., diary of symptoms,
home daily weights, as-needed diuretic use) and all their
medications

A family member or caregiver should be advised and
encouraged to accompany the patient to the referral visit to
ensure that the diagnosis, prognosis and plans for treatment
are clearly understood and to identify questions they wish to
have answered

If in doubt or disagreement, he referring physician should
discuss any concerns directly with the clinic staff

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



The components available in a HF clinic should
address the needs of the referred patient, the

referring physician and the regional health care
system

The specialist or clinic should have the capacity to
accept referrals and transition of care or to arrange
for transfer to a tertiary care centre within

recommended Canadian benchmark waiting times

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Triage Category Access Target Clinical Scenarios

Emergent <24h Acute severe myocarditis
Cardiogenic shock

Transplant and device evaluation of
unstable patients

New-onset acute pulmonary edema
Urgent < 2 weeks Progressive HF

New diagnosis of HF, unstable,
decompensated

NYHA IV
AHA/ACC stage D
Post-MI HF

Posthospitalization or emergency
visit for HF

Table adapted from Ross H, Howlett JG, Arnold JMO, et al. Can J Cardiol 2006;22:749-54.
Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Triage Category Access Target Clinical Scenarios

Semiurgent < 4 weeks New diagnosis of HF, stable,
compensated

NYHA III
AHA/ACC stage C

Scheduled < 6 weeks Chronic HF disease management
NYHA I
< 12 weeks NYHA |

AHA/ACC stages A and B

Table adapted from Ross H, Howlett J, Arnold JMO, et al. Can J Cardiol 2006;22:749-54.
Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



» Clear, collaborative and specific communication from the
accepting physician to the referring physician should occur to
ensure that the concerns of the referring physician are addressed
and that new HF management recommendations are
iImplemented and monitored by the referring and other treating

physicians as an integrated plan

* The specialist's recommendations should address:

— Medication initiation and dose titration (when to titrate and
the target dose)

— Laboratory monitoring

— Common and/or serious adverse effects (e.g., hypotension,
bradycardia, cough, renal dysfunction, electrolyte abn’s)

— Patient/family/caregiver education
— Timing of follow-up

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

« Centres for HF referral should consider using
standardized letters/forms to document relevant clinical
guestions, recent laboratory findings, interventions
performed, and expectations for care and follow-up

* All recommendations should be communicated in writing
and in a timely fashion (for immediate issues consider a
hand written note or phone call)

« Specialists should instruct patients to make an
appointment with their family physician soon after the
specialist visit

« All hospitals with HF patients should have defined care
maps to ensure that patients receive the best care
possible within available resources

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

« Patients and caregivers should be educated while in
hospital and soon after discharge on

— Warning signs and symptoms of worsening HF
— Self management skills

— Factors that may aggravate HF

— Reasons for and appropriate use of medications

» Effective means of communication and collaboration
between patient, caregiver and health care providers
should be identified

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

« A written summary should be provided to the patient at the
time of discharge and to the primary care physician within
48 h of discharge. It should include:

Diagnoses
Significant interventions in hospital
In-hospital complications

Medications at discharge (including prescriptions and
explicit instructions for adjustment)

Plans for follow-up, including delineation of the respective
roles and responsibilities of each caregiver

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

« Health care institutions serving HF patients should provide
resources for or access to appropriate disease management
care for patients recently discharged from hospital with a
primary diagnosis of HF

 These have been shown to improve adherence to therapy,
reduce readmission/resource utilization and may reduce
mortality and quality of life

» Successful transition programs are usually coordinated by an
RN/APN

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

 The goals and directions of care should be shared and
openly discussed among the patient’s health care
professionals; any differences in perspective/opinion
should be identified and a best solution agreed upon

* In appropriate cases, personal contact with the referring
or primary care physician should be considered at or
before discharge

 Where available, RN/APNs with training and expertise in
enhancing patient and caregiver HF management skills
may assess the patient in hospital and then follow them
at home as part of a transitional care program

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

« Patients with advanced HF, and their caregivers, should
receive counselling for:

— Physical, emotional, social and spiritual concerns and
goals

— Advance and end-of-life directives

— Management strategies to adequately control their
symptoms

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

« Consider early involvement of palliative care physician,
psychiatrist or geriatrician

* |n patients with advanced HF despite evidence-based
therapy, the goals of treatment should shift to relief of
symptoms and improving quality of life

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Communication on Clinical Status ___ should include:
 Record diagnoses
» ldentify current problems and condition at discharge
» List recommendations from subspecialty consultants, if applicable
e List medications

— Current drugs and doses

— Drug dose titration (when to titrate, what to watch for, target
dose)

* Provide current laboratory results (advise when to repeat, what to
watch for, how to respond)

» ldentify follow-up plan/tests (give timeframe to return, to see PCP,
to see other providers)

* |dentify resuscitation and other end-of-life issues discussed in
hospital

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Communication on Education __ should include:
« Who was educated (i.e., patient, family or caregiver)
 What was taught — e.g., specific information on

Fluids (2 L/day)

Food selection (foods to avoid, read labels, suggested recipes)
Salt restriction (<2 g/day)

Weight (daily morning weight, keep a record, what to do)
Symptoms of worsening HF (how to recognize, what to do)
Medications (take regularly, careful with OTCs, serious S/ES)
Activity/exercise (appropriate activities, exercise program)

* Information on when to call/see PCP and when to return to specialist

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Keys to Success: Summary

Successful transition programs are usually coordinated by
RN/APNs and involve multidisciplinary teams

Begin comprehensive education early during the hospitalization

Understand the physical, psychosocial and economic concerns
of the patient as well as their goals and preferences

Deliver individualized care to patients and their caregivers

Coach the patient and caregiver on managing comorbid
conditions

Develop effective communication with their physician and foster
collaboration with other care providers

All involved agree on the care plan

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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What is it?

DM is a well-established risk factor for CAD and Ml

DM can cause HF independently of coronary artery
disease

HF incidence is two- to fourfold higher in patients with
DM than in those without

12% of patients with DM have HF and this increases
to 22% over the age of 64 years

Up to 30% of patients with HF also have DM

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



When should | suspect it?

« When DM and HF coexist but other causes of HF
(e.g., CAD, hypertension, valve disease) do not

appear sufficient to explain the occurrence or severity
of HF

* Diagnosis of exclusion in setting of DM

« DM may cause HF with preserved LV ejection fraction

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations

« HF in patients with DM should be treated according to CCS
guidelines

DM should be treated according to CDA guidelines
— HbAlc 7%

« |f a thiazolidinedione is used in DM treatment, the patient
should be followed more closely for signs of fluid retention,
and the drug should be discontinued if symptomatic HF
worsens

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

« Sodium and water content of the diet should be
evaluated in patients with symptomatic HF and DM

* Most patients should be referred to a DM clinic and HF
clinic, where available, for optimization of management

» Close collaboration between the staff of the two clinics,
with regard to dietary and drug recommendations, is
important

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



What is it?
 Each 1-unit increase in BMI increases the risk of HF by 5% for men
and 7% for women

» Obesity is associated with increased total blood volume and cardiac
output, which in moderate to severe cases may lead to LV dilation,
increased LV wall stress, compensatory LV hypertrophy and LV
diastolic dysfunction

o LV systolic dysfunction may occur if wall stress remains high due to
inadequate hypertrophy

* Excessive lipid accumulation in the myocardium is also directly
cardiotoxic (LV remodelling, dilated cardiomyopathy)

When should | suspect it?

e Consider in HF patients who weigh  75% more than is ideal, whose
BMIlis 40 kg/m?, and those who have been obese for 10 years

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations

 HF in obese patients should be treated according to CCS
national guidelines

« Health professionals caring for overweight or obese
iIndividuals should educate them about the increased risk
of HF

 Obese HF patients should be educated about appropriate
dietary changes

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Practical Tips

« Patients should be referred to obesity and HF clinics for
optimized management

* Obstructive sleep apnea should be assessed with
screening questions and sleep study if required; and
treated with CPAP if the diagnosis is confirmed

« Bariatric surgery may be considered in some patients with
severe obesity and mild cardiac dysfunction

 The use of weight loss medications to prevent HF cannot
be recommended at this time

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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What is it?

Disease of myocardium characterized by pathological and
disproportionate hypertrophy of the LV and sometimes the
RV

Pathology is characterized by myocyte disarray, cellular
hypertrophy and interstitial fibrosis

Generally asymptomatic

Most often diagnosed as an inherited condition
(prevalence 1:500 in general adult population)

Onset in early or late adulthood
Significant risk of sudden death (1%/year)

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.

Image adapted from Wikipedia <http://en.wikipedia.org/wiki/lmage:Hypertrophic_Cardiomyopathy - Echocardiogram_-_Sam.ogg>

(Version current on June 18, 2008).



Recommendations for Diagnosis

e Suspect HCM in a patient with unexplained ventricular
hypertrophy, pathological heart murmurs, abnormal ECG
patterns, unexplained syncope or positive family history

« Perform transthoracic echocardiography in all patients
suspected to have HCM; cardiac magnetic resonance
Imaging if echo (including contrast echo) is nondiagnostic

« All first-degree relatives of patients with HCM should be
screened with ECG and echocardiography

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations for Management

« Patients with HCM should be treated to manage
symptoms and prevent sudden cardiac death

» Athletes with HCM should avoid strenuous
competitive activities to reduce the risk of sudden
cardiac death

 Beta-blockers are recommended as first-line therapy
to control symptoms

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations for ICD Use

 Patients who survive a cardiac arrest should be
offered an ICD

o Patients with multiple high-risk factors for sudden

cardiac death should be considered for an ICD

e Patients with sustained ventricular tachycardia
should be considered for an ICD

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
Image adapted from Wikipedia <http://en.wikipedia.org/wiki/Implantable_cardioverter-defibrillator> (Version current June 18, 2008).



When should | refer the patient?

« All HCM patients should be referred for a specialist cardiac
assessment, which should include an assessment of risk
of sudden death

« All first-degree relatives of the identified proband should
undergo Initial screening with ECG and echocardiography

— phenotypic expression of the disease may be late-
onset, so first-degree relatives should be evaluated
periodically

« Adult relatives should continue periodic screening with
echocardiography indefinitely every five years

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

HF symptoms in patients with HCM may be due to diastolic
dysfunction (most common), outflow tract obstruction (less
common), rhythm disturbance, or concomitant valvular or
Ischemic heart disease

Consider referral to specialized centres with expertise in HCM
evaluation and management (e.g., genetic testing, septal
ablation)

Patients with reduced systolic function and disproportionate
HF symptoms may have developed a restrictive type of
cardiomyopathy which is less responsive to medication.
Referral to a cardiac transplantation centre may be
appropriate

First-degree relatives of patients may be concidered for repeat
screening at 5-year intervals

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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What is it?

Characterized by

— ventricular myocardium with markedly stiff walls and
restrictive filling,

— reduced diastolic volume and normal or near normal
systolic function

Least common category in Western societies

Underlying cause often unidentified

May be difficult to differentiate from constrictive pericarditis
Variable prognosis, but generally involves downward
symptomatic progression and high mortality rate

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Classification

Myocardial: Noninfiltrative

Myocardial: Infiltrative

Myocardial: Storage disease

Endomyocardial

Idiopathic*, familial, hypertrophic or diabetic
cardiomyopathy, scleroderma, pseudoxanthoma
elasticum

Amyloidosis*, sarcoidosis*, fatty infiltration,
Gaucher’s or Hurler’s disease

Hemochromatosis, Fabry’s or glycogen storage
disease

Endomyocardial fibrosis,* hypereosinophilic
syndrome, carcinoid heart disease, metastatic
cancers, radiation,* toxic effects of
anthracycline,* drugs causing fibrous
endocarditis

*most common. Adapted from Kushwaha SS et al. N Engl J Med 1997;336:267-76.

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations

Should be considered when severe HF occurs with
Kussmaul’'s sign on examination, as well as normal or small
ventricles, large atria, thickened ventricular walls

Echocardiography, CMR imaging and cardiac catheterization
should be considered to help in diagnosis

Therapy should address any identified cause but should
generally focus on symptom control with careful use of
standard HF treatments

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Practical Tips

Referral to a specialist is necessary to distinguish RCM from
constrictive pericarditis

Digitalis, vasodilators, calcium channel blockers and nitrates
are not very effective and are associated with increased side
effects. If used, they should be monitored closely

Treatment should focus on control of volume overload and
factors known to aggravate HF such as

— rhythm disturbance (including tachycardia)
— hypertension

— ischemia

— concomitant disease, especially renal

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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What is it?

Caused by persistent supraventricular or ventricular
arrhythmias, especially atrial fibrillation, atrial flutter, atrial
tachycardia, junctional tachycardia, ventricular tachycardia

May occur at any age

Should be suspected when LV dysfunction (with or without
typical HF signs/symptoms) occurs with a persistent,
Inappropriate tachycardia or tachyarrhythmia, without another
identified cause

Important to exclude inadequately treated HF and other
conditions that may produce a persistent tachycardia

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations

« Should be suspected when left ventricular dysfunction, with or
without typical heart failure signs or symptoms, occurs with a
persistent inappropriate tachycardia or tachyarrhythmia
without another identified cause for the heart dysfunction

Practical Tip

» |f a persistent tachycardia is present in a patient with HF or a
cardiomyopathy, an underlying cause should always be
sought

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations
« Patients should be treated to a resting target HR < 80 BPM

» Beta-blockers preferred for most patients

 Amiodarone, digoxin, rate-limiting Cacium channel blockers may
be considered in selected patients if Beta-blockers do not achieve

target HR

« Patients with persistent tachyarrhythmias and HF signs/symptoms
despite treatment should be referred to an electrophysiologist for
consideration of ablation of the arrhythmia

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Some cardiomyopathies are correctable; a high index of
suspicion and early intervention are important

It is crucial to complete a careful and detailed history and
physical examination

A cardiomyopathy can develop without a reduction in LV
ejection fraction (i.e., diastolic dysfunction or HF with a
preserved EF)

Usual HF care and medications are typically appropriate

It is important to be aware of cardiomyopathies that may
occur in new residents to Canada or following travel to a
foreign country

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.
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Recommendations
« Maintain a high index of suspicion

» [|nitial history should include questions about
— family history
— concomitant illnesses
— prior malignancy requiring radiation or chemotherapy
— symptoms of hypo- or hyperthyroidism, pheochromocytoma,
acromegaly
— previous travel
— occupational exposure to chemicals or heavy metals
— nutritional status
— alternative medicine/naturopathic agents
— illicit drug use
— exposure to HIV
Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendations

* In a patient suspected of having a cardiomyopathy, the
initial history should include questions about:

— Family history, concomitant illnesses, prior
malignancy requiring radiation or chemotherapy

— Symptoms of thyroid disease, pheochromocytoma,
acromegaly

— Occupational exposure to chemicals or heavy metals

— Nutritional status, alternative medicine/naturopathic
agents

— lllicit drug use, exposure to HIV

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Recommendation

* Inrare cases in which a clearly defined and
reversible cause has been identified and corrected
and heart function has normalized, some HF
medications may be withdrawn by a specialist
(e.g., digoxin, diuretics) and the patient’s stability
followed closely. However, in most cases, ACE
Inhibitors, ARBs and beta-blockers are continued
indefinitely

Practical Tip

« A cardiomyopathy can develop without a reduction
in LVEF (i.e., HF with preserved LVEF)

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Endocrine

Acromegaly
Adrenocortical
insufficiency
Cushing’s disease
Hyperthyroidism
Hypothyroidism

Pheochromocytoma

Nutritional

Alcohol Anorexia nervosa
Chemotherapy Deficiency of:
Drugs, illicit and prescribed - Carnitine

Heavy metals (Co, Hg, P) - Protein

Herbal products - Selenium
Radiation - Thiamine

Hypervitaminosis D

& hypophosphatemia
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Syndrome

Causes

Symptoms and

signs

Diagnosis

Treatment

Acromegaly

Adrenal
insufficiency
(Addison’s
disease)

Cushing’s
disease

Growth
hormone and
insulin-like
growth factor 1
excess

Lack of ACTH

Excess
production of
glucocorticoids
and androgens

Tachycardia and
hypertension, diabetes,
rhythm disturbances,
biventricular hypertrophy
and diastolic dysfunction

Hypotension, hypokalemia,
syncope, bradycardia,
prolonged QT, low voltage
and HF

Hypertension, central
obesity, proximal muscle
weakness, myocardial
infarction, stroke and
cardiomyopathy

Nonsuppressibility
of serum growth
hormone levels
following glucose
loading

Decrease
response of the
adrenal cortex to
ACTH

Lack of
appropriate
suppression of
cortisol secretion
by dexamethasone

Surgery or
pharmacotherapy
may improve
cardiovascular
morbidity

Replacement of
the deficient
steroid
hydrocortisone

Treat specific
cause
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Syndrome Causes | Symptoms and Diagnosis Treatment

signs
Hypothyroidism  Low Cardiac dilation, TSH, free T4 Hormone
production  bradycardia, weak arterial replacement
of T3 and pulses, angina, hypotension,
T4 distant heart sounds, low
voltage and peripheral
edema
Hyperthyroidism Excess Tachycardia, wide pulse TSH, free T4 Treat thyroid
production pressure, hyperkinetic disease. Be
of T3 and cardiac apex, high CO heart careful with the
T4 failure use of beta-
blockers
Pheochromocyt Catecholam Hypertension ‘paroxysmal’, Increase of plasma Phenoxybenzamin
oma ine- sweating, acute pulmonary metanephrine e hydrochloride,
producing edema, tachycardia, LVH, levels beta-blockers and
tumour short PR interval, ST surgery
abnormalities, heart failure,
myocarditis
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Toxin Causes Symptoms Diagnosis Treatment

and signs
Alcohol Excessive alcohol use.  Symptoms and signs  Good history, blood Abstaining form alcohol;
Heavy drinking: for of HF and chronic level usual HF medications
women > 1 drink per liver disease

day; for men > 2 drinks
per day. Binge drinking:
for women > 3 drinks;
for men > 4 drinks

lllicit drugs/ History of drug or Symptoms and signs  Careful history taking Discontinue the drug

medications chemotherapy use. of HF. Symptoms, of present or previous  supportive measures.
Cocaine, May be related to the signs or history of use of prescribed and  Usual HF medications.
Metamphetamine, dose and duration underlying disease. over-the-counter Calcium channel blockers
antidepressants, Cocaine may cause ~ Mmedications. may be useful in cocaine-
corticosteroids, thrombosis, coronary  Prior or recent history induced chest pain or
anabolic steroids, spasm, chest pain, of cocaine use coronary spasm
phenothiazines myocardial infraction,

endocarditis and
aortic dissection
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Toxin Causes Symptoms | Diagnosis Treatment
and signs

Chemotherapy

Anthracydline,

bleomycin,
adriamycin,

cyclophosphamide,
cytostatic agents,

Interferons,
interleukin-2,
Trastuzumab,
Heavy metals

Radiation

Herbal

Cardiotoxic drugs used
to treat cancer.

Outbreaks of
cardiomyopathy
occurred among heavy
consumers of cobalt-
fortified beer. It is likely
that poor nutrition and
ethanol had played a
synergistic role

Radiation may cause
microcirculatory
damage and interstitial
fibrosis

Chinese herbal mixture,
blue cohosh

Symptoms and
signs of HF.
Symptoms,
signs or history
of malignancy

Symptoms and
signs of
diastolic HF

Symptoms and
signs of HF

Prior history of
malignancies with
chemotherapy. May

need myocardial biopsy.

The two main target
organs are the skin and
the respiratory tract.
Cobalt itself may cause
allergic dermatitis,
rhinitis and asthma

History of radiation

History of herbal product

use

Standard HF
treatment may
reverse the
abnormalities.
Avoid using
these agents
again.

Avoid
exposure.
Usual HF
treatment

Standard HF
treatment.
Avoid further
radiation

Standard HF
treatment
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Syndrome Symptoms Diagnosis Treatment

and signs
Carnitine deficiency  Low carnitine Symptoms of HF. Blood level. Exogenous
intake May see signs of Endomyocardial carnitine
malnutrition biopsy administration
Selenium deficiency Associated with HF  Symptoms of HF History and physical  Selenium
in geographic Supplement

areas where
dietary selenium is

low
Thiamine deficiency At least 3 months Edema. High CO History and physical.  Thiamine
of a diet deficientin HF. Peripheral Decreased serum replacement
thiamine (e.g., neuritis. Mid-systolic  thiamine level
‘polished rice’); murmur, third heart
alcohol sound
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Syndrome Causes Symptoms Diagnosis Treatment
and signs

Hypervitaminosis D Inadequate Rickets in children, Good history and Treat underlying
and other causes endogenous osteomalacia in physical. Ca, Mg; low cause. Endocrine
of severe production of adults 1,25(0OH)2D; consultation. May
hypophosphatemia vitamin D3. Poor hypophosphatemia need supplement
diet or
malabsorbtion
Protein intake HF most likely Symptoms of HF. History and physical  Correction of fluid
insufficient secondary to Hypothermia, and electrolytes.
(Kwashiorkor) selenium deficit.  hypotension, Management of
In infants and tachycardia, edema, associated
young children low pulse volume, problems
dermatitis and others
Anorexia nervosa Malnutrition, poor Sinus bradycardia, History, physical, Supportive. Good
diet prolonged QT, BMI, electrolytes, nutrition.
arrhythmias, blood urea nitrogen,  Phychological
cardiomegaly creatinine, echo, support. Monitor
electrocardiogram serum electrolytes
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» EXxcessive alcohol consumption is a major risk factor
for dilated cardiomyopathy and will likely have been
present for at least 10 years before HF symptoms

develop

Recommendation

 Permanent abstention from alcohol must be
recommended and reinforced in patients diagnosed
with an alcohol-related cardiomyopathy
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 Most common and severe with anthracyclines and herceptin
Recommendations

« Patients receiving known cardiotoxic agents for cancer should
be carefully monitored during and after therapy. If LV function
deteriorates, they should be aggressively treated with beta-
blockers and other standard therapies for HF

« Patients with a history of chemotherapy-induced
cardiomyopathy or HF should generally not receive the same
agent again, and other cancer treatment options should be
considered
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 Long-term cocaine use may cause dilated cardiomyopathy by
direct toxicity or hypersensitivity myocarditis

« Early referral to a drug addiction rehabilitation program

Recommendation

e Permanent abstention from cocaine use must be recommended
and reinforced

Practical Tip

* For patients at risk of future cocaine use, a beta-blocker with

combined alpha-blocking properties (e.g., carvedilol) may be
preferred
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Recommendations

When the cause of a cardiomyopathy is unknown,
further testing should be performed based on
suspected cause

The choice of test(s) is informed by a careful history
and physical examination; when clinical evidence
suggests a possible cause and the planned test result
would reasonably be expected to change clinical care,
the test(s) should be performed

Patients with atherosclerotic risk factors should be
evaluated for CAD as a cause of their cardiomyopathy
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Practical Tips

 Plasma BNP/NT-proBNP levels are not helpful in
identifying the cause of a cardiomyopathy

 Magnetic resonance imaging is more sensitive for
iron deposits than a computed tomographic scan.
Computed tomography should be performed when
MRI is not available

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Hemochromatosis: elevated ferritin >200 pg/L in premenopausal
women, 300 ug/L in men and postmenopausal women; fasting
transferrin saturation of >45% to 50%

Progressive systemic sclerosis: positive antibody — extractable nuclear
antigen, hypergammaglobulinemia, microangiopathic hemolytic anemia

Pheochromocytoma: plasma metanephrine 96% sensitive, 85% specific

Hypereosinophilic syndrome: >1500 cells/uL, anemia of chronic disease
iIn 50% of patients, platelet count variable

Fabry’'s disease: reduced plasma alpha-galactosidase activity
HIV test: positive HIV test

Pheochromocytoma: urinary metanephrines

Amyloid RCM: amyloid protein

Fabry’'s disease: elevated urinary globotriaosylceramide
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Ischemic cardiomyopathy: Q wave or non-Q wave infarction

Restrictive cardiomyopathy: low voltage, first-degree AV block,
right bundle branch block, LA enlargement, poor R wave
progression

Hypertrophic cardiomyopathy: diffuse or focal giant T wave
inversion, LVH without significant hypertension, nonspecific
Intraventricular conduction delay, septal Q waves

Fabry’s disease: sinus bradycardia, nonspecific ST segment, T
wave inversion, short PR interval
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Chest X-ray
o Sarcoidosis: bilateral hilar lymphadenopathy

o Systemic sclerosis: fibrosis of the basal parts
of the lungs, diffuse ground-glass and
honeycomb lung patterns

Ophthalmic Examination
e Sarcoidosis: uveitis

 [Fabry’s disease: slit-lamp microscopy to
identify typical specific changes in the
cornea, lens, retina and conjunctiva
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Ischemic cardiomyopathy: regional wall motion
abnormalities in coronary artery disease distributions

Hypertensive cardiomyopathy: concentric left ventricular
hypertrophy, significant left ventricular diastolic dysfunction

Valvular cardiomyopathy: moderate to severe structural
valve abnormalities

RCMs: restrictive filling pattern, small ventricular chambers
with increased wall thickness, very large atria, thickening of
valve structures and interatrial septum

Amyloid cardiomyopathy: sparkling appearance or
hyperechogenicity of the thickened walls, especially the
septum ...Continued next slide

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Endomyocardial fibrosis: fibrosis and thickening of the inferior and
basal left ventricular wall, apical obliteration, thrombi adherent to
endocardial surface

Carcinoid heart: fibrosis of the endocardium usually involving the
right side of the heart, frequently involving the ventricular aspect
of the tricuspid valve and associated chordae

HCM: asymmetric septal hypertrophy, ventricular hypertrophy, left
ventricular outflow obstruction may be present

Fabry’s disease: progressive concentric left ventricular
hypertrophy, septal thickening and diastolic dysfunction in
advanced stages, mitral valve prolapse and thickening may also
be observed

Hypereosinophilic syndrome: intracardiac thrombi, fibrosis as
areas of increased echogenicity or posterior mitral valve leaflet
thickening, mitral and tricuspid valve dysfunction
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Ischemic cardiomyopathy: hemodynamically significant major
coronary artery disease

Valvular cardiomyopathy: hemodynamically significant structural
valve disease

RCMs: pressure tracings diagnostic of a restrictive filling pattern

Endomyocardial fibrosis: left and right ventriculography exhibits
distortion of chamber morphology by fibrosis and obliteration, and
variable degrees of mitral and tricuspid regurgitation

Endomyocardial fibrosis or Chagas’ disease: mushroom sign
describes shape of the affected ventricle when the apex is
obliterated completely by fibrosis
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Myocarditis: inflammatory infiltrate and associated myocyte
necrosis

Giant cell myocarditis: inflammatory infiltrates with giant cells
Amyloidosis: Congo red-binding and immunostaining

Sarcoidosis: patchy; biopsy usually not needed for diagnosis, but
can show noncaseating granulomas

Endomyocardial fibrosis: patchy; biopsy usually not needed for
diagnosis, but can show reactive fibrosis associated with a selective
Increase in type | collagen deposition, subendocardial infarction and
fibrosis, and thrombus formation

Hypereosinophilic syndrome: high levels of eosinophils in the tissue
biopsy

Left ventricular noncompaction: marked trabecualtion of muscle
with more thickness of noncompacted than compacted myocardium
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Nuclear Imaging

* |Ischemic cardiomyopathy: regional wall
motion abnormalities with poor perfusion or
viability

 Amyloidosis: scintigraphy with technetium-
99m pyrophosphate and other agents that
bind to calcium is frequently positive with
extensive amyloid infiltration

Computed Tomography
 Endomyocardial fibrosis: a fibrotic process
delineated as a band of low attenuation within
the endocardium, with possible obliteration of
the apex and inflow tract
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Cardiac Magnetic Resonance Imaging

RCM: fibrosis, inflammation or infiltration may be
differentiated from healthy myocardium using a contrast
medium (gadolinium-diethylenetriamine penta-acetic
acid) in T1-weighted sequences

Amyloid cardiomyopathy: early unusual contrast washout
with subendocardial contrast enhancement associated
with nonsuppressible signal of remote myocardium

Ischemic cardiomyopathy: subendocardial scar tissue
with gadolinium, as above

Endomyocardial fibrosis: obliterative changes in the
ventricles, atrial dilation

Arnold JMO, Howlett JG, Ducharme A et al. Can J Cardiol 2008;24(1):21-40.



Abdominal Computed Tomography
 Hemochromatosis: iron deposition

 Pheochromocytoma: adrenal masses detected with
an accuracy of 85% to 90% and with a spatial
resolution of 1 cm or greater

Abdominal Magnetic Resonance Imaging
« Hemochromatosis: more sensitive for iron deposition
than computed tomography
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Tissue Biopsy

» Liver biopsy: hemochromatosis — iron
deposition

* Rectal, fat pad, stomach, salivary glands or
bone marrow biopsy: amyloid deposition

» Skin biopsy: Fabry’'s and Gaucher’s diseases —
alpha-galactosidase A activity
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Primary hemochromatosis (hereditary
hemochromatosis gene mutation)

Familial sarcoidosis

Carcinoid heart (mutation of multiple endocrine
neoplasia type 1 gene)

HCM — can identify patients with poor prognosis
Pheochromocytoma

Amyloidosis: hereditary amyloidosis may be present
in nearly 10% of patients thought to have the
primary form

Fabry’s disease: DNA isolated from blood or biopsy
to identify the disease-causing mutation
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A heart failure patient’s journey
 Prompt and accurate diagnosis of heart failure

 Early intervention with evidence-based therapy and
follow-up to anticipate/prevent complications

« Coordination of care and collaboration in follow-up is
critical to success
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