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Outline
• A wicked problem
• Diagnosing and classifying heart failure
• Approach to management of CHF

– Drug therapy (ACE-I, ARB, betablockers, 
aldosterone blockade, digoxin)

– Device therapy- ICD, CRTP, CRTD
• Future directions 



Congestive Heart Failure

• Heart (or cardiac) failure is the state in 
which the heart is unable to pump blood at a 
rate commensurate with the requirements of 
the tissues or can do so only from high  
pressures

Braunwald  8th Edition, 2001



Congestive Heart Failure

• Symptoms:
– Shortness of breath
– oedema
– orthopnea
– Fatigue



A normal heart pumps blood in a smooth and synchronized way.

Presenter
Presentation Notes
Dr. (Name) says:Heart failure is a disease that reduces the heart’s ability to pump blood. To give you a better idea of what happens during heart failure, I’m first going to show you a normal heart.Click on the animation: In a normal heart, the blood is pumped in a smooth and synchronized way. (Explain the flow patterns to and from the right and left heart if you wish.)In a normal heart, the heart pumps enough blood to match the body’s need for oxygen.  Discuss “plumbing” functions and “electrical” functions.



Heart Failure Heart

A heart failure heart has a reduced ability to pump blood.

Presenter
Presentation Notes
Click on the animation.Dr. (Name) says:When a person has heart failure, the heart can’t pump enough blood to meet the body’s need for oxygen. This is a “plumbing” problem.During heart failure, the chambers of the heart enlarge; The walls get thicker. Sometimes, the heart also beats in an uncoordinated way. This is an “electrical” problem.Heart failure is a progressive disease that gets worse over time. Although it can’t be cured, there are many things that can be done to reduce its symptoms and help you live an active life. We’ll talk more about this in a bit. 



Types of Heart Failure

• Systolic  heart failure ( HFREF)
– Decreased EF

• Diastolic heart failure ( HFPEF)
– Involves a thickened and stiff heart muscle
– Heart does not fill with blood properly
– This results in fluid backup in the lungs and heart 

failure



CAD=coronary artery disease; LVH=left ventricular hypertrophy.

Risk Factors for Heart Failure

• Coronary artery 
disease

• Hypertension (LVH)
• Valvular heart disease
• Alcoholism
• Infection (viral)

• Diabetes
• Congenital heart defects
• Other:

– Obesity
– Age
– High or low hematocrit level
– Obstructive Sleep Apnea

Presenter
Presentation Notes
The major risk factors that are associated with HF are CAD, a history of previous MI, hypertension, valvular heart disease, alcoholism, diabetes, and congenital heart defects.Additional HF risk factors are obesity, age, reduced or falling vital capacity, smoking, and high of low hematocrit level.



Classifying Heart Failure:
Terminology and Staging



A Key Indicator for Diagnosing Heart 
Failure

Ejection Fraction (EF)
• Ejection Fraction (EF) is the percentage of blood 

that is pumped out of your heart during each 
beat

Presenter
Presentation Notes
Dr. (Name) says:Questions to the audience/show of hands:How many of you know your cholesterol level?How many of you know your blood pressure?How many of you have heard of the term “ejection fraction”?How many of you know your ejection fraction?One of the ways we identify heart failure is to measure the percentage of blood that is pumped out of the heart during each beat. That percentage is called the ejection fraction or pumping function.In a normal heart, 50%–70% of the blood is pumped out during each beat.People with heart failure, due to a problem with their heart’s ability to squeeze blood out, have an ejection fraction of less than 40%.



Classification of HF: NYHA 
Functional Class

New York Heart Association/Little Brown and Company, 1964. Adapted from: Farrell MH et al. JAMA. 2002;287:890–897.

NYHA Functional Class2

I      Asymptomatic

II    Symptomatic with moderate exertion

IV Symptomatic at rest

III Symptomatic with minimal exertion

None

Presenter
Presentation Notes
The New York Heart Association (NYHA) classification system is based largely on the assessment of symptoms.1The new American College of Cardiology and American Heart Association (ACC/AHA) classification guidelines were designed to compliment the NYHA classification system. These new guidelines focus more on underlying disease and the need to treat early in the disease process, even before overt symptoms of heart failure are present.2



Diagnosis
• History & Physical exam
• Tests 

– Chest X-ray
– FBC, Renal function, BNP
– ECG
– Echocardiogram 
– Lung  Function Test

Presenter
Presentation Notes
Dr. (Name) says:Short explanation of the diagnostic process – what might take place during each test.Discuss commonly done tests including the role of the echocardiogram.



Pathophysiology



Adapted from Cohn JN. N Engl J Med. 1996;335:490–498.
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Compensatory Mechanisms:
Renin-Angiotensin-Aldosterone System
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Drug Therapy



Heart Failure Treatments: 
Medication Types

•ACE inhibitor   
(angiotensin-converting 
enzyme) 

•ARB (angiotensin receptor 
blockers)

•Beta-blocker

•Digoxin

•Diuretic

•Aldosterone 
blockade

Type What it does
•Expands blood vessels which lowers 
blood pressure, neurohormonal 
blockade

•Similar to ACE inhibitor—lowers 
blood pressure

•Reduces the action of stress 
hormones and slows the heart rate
•Slows the heart rate and improves the 
heart’s pumping function (EF)

•Filters sodium and excess fluid from the 
blood to reduce the heart’s workload

•Blocks neurohormal activation and controls 
volume



Rationale for Medications

• Improve Symptoms
– Diuretics (water pills)
– digoxin

• Improve Survival
– Betablockers
– ACE-inhibitors
– Aldosterone blockers
– Angiotensin receptor 

blockers (ARB’s)

http://images.google.com/imgres?imgurl=http://jdemirdjian.com/images/pills%2520(1).jpg&imgrefurl=http://jdemirdjian.com/&h=257&w=219&sz=12&hl=en&start=4&tbnid=OJ2OPabHa1h4PM:&tbnh=112&tbnw=95&prev=/images%3Fq%3D%2Bmany%2Bpills%26gbv%3D2%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DG


Lifestyle Changes 

•Eat a low-sodium, low-fat 
diet

•Lose weight

•Stay physically active

•Reduce or eliminate alcohol 
and caffeine

•Quit Smoking

What Why
•Sodium is bad for high blood pressure, 
causes fluid retention

•Extra weight can put a strain on 
the heart

•Exercise can help reduce stress 
and blood pressure

•Alcohol and caffeine can weaken an 
already damaged heart

•Smoking can damage blood vessels and 
make the heart beat faster, increases risk of 
coronary artery disease

Presenter
Presentation Notes
Lifestyle changes involved in managing heart failure:Discuss diet and exercise in some detail:Staying active does not mean training as if you were going to run a marathon: but can simply mean regular walks.  You can start slowly and build up under the direction of your doctor.Can reduce sodium in your diet by focusing on eating fresh meats, fruits, and vegetables; reading labels: asking questions when you eat out; and getting a low-sodium cookbook. Lifestyle changes are things you can do to influence how your feel.It may seem difficult to accomplish these things, but they are an essential part of treating heart failure.There are many resources to help you get started in incorporating these changes into your life.  List any.Also, ask your friends and family for support.



Device Therapy:
Biventricular Pacing



Overview of Device Therapy 21

Biventricular Pacing
Ventricular Dysynchrony

• Abnormal ventricular conduction resulting 
in a mechanical delay and dysynchronous 
contraction

Presenter
Presentation Notes
Many patients with advanced systolic heart failure exhibit significant inter- or intraventricular conduction delays that disturb the synchronous beating of the left and right ventricles so that they pump less efficiently. This delayed ventricular activation and contraction is referred to as ventricular dysynchrony and is easily recognized by a wide QRS complex on an ECG.This IVCD (inter- or intraventricular conduction delay) typically has left bundle branch morphology.



BiV Pacing





Cardiac Resynchronization Therapy
Key Points

• Indications
– Moderate to severe CHF who are on optimal medical 

therapy
– EF<35%
– QRSd > 120 ms

• Timing of Referral Important
– Patients often not on optimal Medical Rx
– Patients referred too late- Not a Bail Out 



Defibrillators (ICD’s)



Heart Failure and Sudden 
Cardiac Death

Sudden Cardiac Death (SCD)
– VT/ VF

– SCD is one of the leading causes of death –

– Patients with heart failure are 6-9 times as likely to 
develop sudden cardiac death as the general population

Presenter
Presentation Notes
Dr. (Name) says:Sudden Cardiac Arrest is as scary as it sounds. It means that your heart suddenly starts beating very fast and quivers instead of beating in a regular and organized way. No blood gets pumped, and you will die unless you get treatment within minutes. We’ll talk more about treatments in a moment.Unlike a heart attack, SCA is caused by an electrical problem in your heart.SCA can strike without warning, and there are no symptoms.   



How does a defibrillator for 
sudden cardiac death work?

Presenter
Presentation Notes
Click on animation.  Dr. (Name) says:Some people with Class III and IV heart failure can benefit from a heart failure pacemaker that can help your heart beat more efficiently by coordinating or synchronizing the way the heart beats, so your heart pumps more efficiently. It works by automatically checking your heart function 24 hours a day.This type of heart device is also called cardiac resynchronization therapy or CRT. You may also hear the term biventricular pacing. All refer to the same kind of treatment.Treatment with a heart device may make you feel better.Although many people experience dramatic improvements in their quality of life and in their heart failure symptoms, results may vary. Not everyone responds to the treatment in the same way.It is also important to note that heart failure pacemakers do not cure heart failure--a heart failure pacemaker is part of an overall treatment plan. Describe heart failure pacemaker device:A heart failure pacemaker is about the size of a small pocket watch that contains a battery and computer circuitry to correct your heart rhythm and help your heart beat more efficiently. Small insulated wires called leads connect the device to the heart.We’re going to pass around a plastic replica of a Medtronic combination heart failure pacemaker and defibrillator pacemaker .  Facilitators circulate and pass around replicas and collect them.Before I move on, I’d like to say a few words about Medtronic, the company helping us put on the seminar today.Medtronic was the first company to introduce a pacemaker in the United States. Physicians worldwide have prescribed heart failure pacemakers for more than 120,000 patients. Other people with heart failure are in danger of having heartbeats that are irregular and/or too fast.These irregular heart beats can cause you to feel short of breath and light headed.  Such episodes may also be life threatening if not treated quickly.Some heart devices also contain a defibrillator in addition to the special kind of pacemaker.  This combination device also sends out small electrical signals to restore your normal heart rhythm. If the small signals do not work, the device sends out a shock to reset your heart rhythm. This kind of device is also used to treat SCA.



Implantable Cardiac Defribrillators

EBM Therapies Relative Risk
Reduction

Mortality
2 year

ACE-I 23% 27%

Β-Blockers 35% 12%

Aldosterone 
Antagonists

30% 19%

ICD 31% 8.5%



ICD indications
• Patients with LVEF < 35% and QRS > 

120ms
• Patients with EF< 35%, QRS <120 ms, but 

who are deemed to be high risk for sudden 
death by the specialist MDT

• Patients with EF > 35%, but who have 
survived a cardiac arrest because of VF/ VT

• Patients with EF > 35%, but who have had a 
haemodynamically compromising VT



ICD- points to consider

• If VT/ VF happened in the context of an 
acute MI, and if the culprit coronary lesion 
has been dealt with, further assessments 
would be needed before implanting ICD

• Patients with reversible causes for heart 
failure



Improved heart failure services 

• improved use of BNP, to help in more 
appropriate management by the right team 
( ie general  cardiology/ Heart failure clinic/ 
respiratory/ general physician)

• Review of heart failure patients at regular 
intervals , to check whether on appropriate 
meds at appropriate doses, heart failure 
education, assessment of psychological, 
social and end of life needs.



When to trigger secondary 
services

• If a patient with heart failure has never 
seen a consultant cardiologist with an 
interest in heart failure

• If the clinical situation of the patient is 
likely to be improved by a secondary level 
intervention ( eg devices)



Borderline situations…

Which are areas to be targeted for improved 
service delivery as a whole, eg

- IV frusemide for fluid overloaded patients



Community IV frusemide 
therapy

• Issues:
• Need for an experienced nurse to assess 

the appropriateness, insert venflon, 
prescribe and administer IV frusemide, 
monitor bloods for renal failure



Day Case IV frusemide

• Patient inconvenience of attending the 
daycase ward in the morning for venflon 
and IV frusemide, to return in the evening, 
and coming in again the next day ( as 
most patients require more than a 12 hour 
infusion)



What we are trying to achieve at 
Solihull Hospital

• All patients admitted with suspected heart failure to be 
reviewed by a cardiologist

• All patients with confirmed heart failure after the 
cardiology review, to be managed by the cardiologist

• All patients with suspected heart failure to get an 
inpatient echocardiogram within 24 hours if echo 
deemed necessary by the cardiologist ( for eg if a recent 
echo not available)

• All etto to include the diagnosis, medications started and 
considered, management plan including plans for follow 
up if any.

• 24 hour telephone advice available from a cardiologist



My views on heart failure 
management

• Get the diagnosis correct ( HFREF/ 
HFPEF/ other conditions)

• Get the initial management plan from the 
specialist 

• Increasing need for joined up working
• We are all not just clinicians but leaders



In Summary….

• Heart failure is common and has high mortality
• Drug  & device therapy improves survival

– Betablockers, ACE-I, aldosterone antagonists
• Newer device therapies are showing promise for 

symptom relief and improved survival
– Biventricular pacing, ICD’s

• Heart failure is a wicked problem; we all need to 
work together to improve care.
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