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Heart Failure 

� Definition:

Heart failure is a complex clinical syndrome of symptoms and signs that 
suggest the efficiency of the heart as a pump is impaired (NICE. 2010) 

900,000 patients have a diagnosis of HF in the UK( NICE). The number is 

growing.

Over 500,000 according to BHF research…

Generally poor prognosis. 30-40% die within a year of the diagnosis. 

The 6-month mortality rate decreased from 26% in 1995 to 14% in 2005



Heart Failure



Heart Failure

� Types:

� HFrEF… EF< 40 %. A clinical syndrome characterized by reduced EF and 
commonly with dilated LV 

� HFmrEF… EF 40-49%

� HFpEF…  EF > 50% and non dilated LV. Mostly due to valvular disease, 
diastolic dysfunction or other causes. 

� The most common cause of heart failure in the UK is coronary artery 
disease, and many patients have had a myocardial infarction in the past



Heart Failure



Heart Failure

� Causes:

F. Faulty valves.

A. Arrhythmia.

I.  Infarction, MI, CAD.

L. Lineage ( congenital, family hx.)

U. uncontrolled hypertension.

R. recreational drugs.

E. Evaders. Viruses, infections..



Heart Failure

� Symptoms:
� Vague, non specific.
� Dyspnoea

� PND

� Oedema

Signs: May be absent in early stages.

� Raised JVP.

� Peripheral oedema

� Apex displacement

� 3rd HS.

� Basal creps

� ECG changes. Non specific.  P wave, QRS changes..

� HF is unlikely if ECG is normal.
Loscalzo, Joseph; Fauci, Anthony S.; Braunwald, Eugene; Dennis L. Kasper; Hauser, Stephen L; Longo, Dan L. (2008). Harrison's Principles 
of Internal Medicine (17 ed.). McGraw-Hill Medical. p. 1447.ISBN 978-0-07-147693-5.



NYHA classification



Heart Failure

� Suspected patients with HF must have the following:

� CXR, Urinalysis, U&E. eGFR, LFT, Fasting glucose, Fasting lipids, FBC, TFT, Peak Flow or 
spirometry. 

� One test is not enough to make the dx.

� Are there any scores / algorithm. 

� MICE role in Heart Failure diagnosis..

• Male

• Infarction

• Crepitation

• Edema



Diagnostic criteria



Diagnostic criteria

� ESC scorring table

Diagnostic score with probabilities score prevalence

Diagnostic variables Scores 0 1%

Age 0-10 20 10%

MI,CABG,PCI 15 40 40%

Loop diuretic 10 80 90%

Displaced apex beat 20

Crepitations 14

Irregular pulse 11

JVP 12

HR > 60 3

NT pro BNP 0-48



        Primary Care management of suspected Heart Failure 

 
Symptoms of HF  

Can be vague 

SOB, Oedema, 

Fatigue  

If history of IHD. 

Request ECHO and 

BNP urgently 

No history of IHD. 

Urgent BNP only 

then follow the 

chart below. 

BNP > 400 Urgent 

cardiology appt.  

BNP 100-400. 

Request Echo and 

cardiology 

advice/review 

within 6 weeks 

BNP < 100 

consider other 

Dx. Remember 

causes of low 

BNP in HF.  



ESC/ 2016 



� Conditions causes High BNP.

� LVH

� IHD

� Tachycardia

� RV Overload

� Hypoxaemia. eg. Due to PE. Or COPD. 

� Renal dysfunction, eGFR< 60 ml/min. 

� Sepsis, Diabetes, and Chronic Liver Cirrhosis.

� Causes of Low BNP:

� Obesity

� Diuretics

� ACEI

� ARBs

� Beta blockers

� Aldosteron antagonists. 



Heart Failure

Management:

� Heart failure care should be delivered by a multidisciplinary team with an integrated 
approach across the healthcare community

� Life style changes 

� Smoking cessation, alcohol education. 

� Flue vaccination every year and pneumoncoccal vaccination once only. 

� Air travel is possible.

� Driving: Car drivers are not required to notify the DVLA.

You must stop driving for at least 1 month after your heart failure is under control. You must only restart driving 
when your doctor tells you it’s safe.

HGV: Must notify the DVLA once dx. Made. Form VOCH1. 

https://www.gov.uk/heart-failure-and-driving





Heart Failure 

� Pharmacological treatment: NICE Updated Feb.2016

� LVSD:  1st line…   ACEI Up titrate slowly with regular U&Es following each dose change  ( if not 

tolerated then ARB) Plus beta blockers, start low, go slow… HR & BP check after each titration. 

Make the switch if already on beta blockers..

� Beta blockers licenced for HF: Bisoprolol and carvedilol.  If> 70 years old use Nebivolol…

� Cardioselective in asthma and reversible COPD. ( atenolol, metoprolol and Nebivolol). 

� 2nd line…. Seek specialist advice. NYHA class iii-iv. Offer Aldosterone antagonist. Potassium and renal 
function check. 

� aldosterone antagonist licensed for post-MI treatment should be initiated within 3–14 days of the MI, 
preferably after ACE inhibitor therapy. ( MI: secondary prevention, NICE clinical guideline 48.) [2007]

� ARB can also be considered.

� Afro Carribean might benefit from Hydralazine and nitrate combination as a first line. Specialist advice. 

� 3rd line treatment. Digoxin



Sacubitril Valsartan ( Entresto)

LCZ696 ( Angiotensin receptor naprilysin inhibitor). 

It replaces ACEI & ARB.

� Sacubitril valsartan is recommended as an option for treating symptomatic 
chronic heart failure with reduced ejection fraction, only in people:

� with New York Heart Association (NYHA) class II to IV symptoms and 

� with a left ventricular ejection fraction of 35% or less and

� who are already taking a stable dose of angiotensin-converting enzyme 
(ACE) inhibitors or angiotensin II receptor-blockers (ARBs).



Heart Failure

� Pharmacology:.

� Diuretics Must be used to relief symptoms of HF and titrated up & down. 

� Amlodipine Can be used but avoid Diltiazim and verapamil. 

� Warfarin previous VTE, LV aneurysm or Intra cardiac thrombus. 

� Aspirin. Only is they have evidence of IHD/ atherosclerosis. 

� Inotrops:  Dobutamin, milrinone, enoximone. Specialist advice. 

� Amiodarone, specialist advice. 

� Valve lesion: careful with ACEI as it might cause haemodynamic instability. 

� Invasive procedures:. Cardiac Cath. Heart transplantation, CRT and ICDs. 

� Rehabilitation. Psychological and education. Patient centred education. 

� Monitoring. Functional status, fluid, heart rhythm, cognitive and nutritional status. Also medication 
review and regular blood tests.



Gp referral

� 80 YO female with oedema and SOB.

PMH:

. Dementia

. Hypertension

. Type 2 diabetes

.  AF

Medication:.  Ramipril 2.5mg . BFZ. Bisoprolol 1.25mg . NOAC. And Atorvastatin 40mg. 

Ix:  BNP 200. eGFR 55 . BP 160/96. HR 100 AF

Echo.. EF 65% with no RWMA and mild valvular lesions, dilated LA. Unable to assess diastoly. 

ECG non specific T wave changes. 

Physical examination.. Missing..



HF With Preserved Ejection Fraction 

( HFPEF)

� At least half of people with heart failure in the community have preserved 
left ventricular ejection fraction. ( NICE 2010).

� Causes are mainly diastolic dysfunction. 

� Can we treat?

Despite improvements in disease understanding, there are no treatments of 
proven benefit.



HFPEF

� Who gets it?

� CAD and AF

� Hypertension

� Myocardial Hypertrophy

� AS

� Diabetes

� HOCM

� Old age

� Females. 



HFPEF

� Investigations

� BNP

� ECG.  LVH. AF. Atrial dilatation

� ECHO

� CXR

� Rt and Lt heart cathetor



HFPEF

� A review of the ADHERE (Acute Decompensated Heart Failure National 
Registry) database showed that, compared with patients who have HF 
with systolic dysfunction, patients with HFpEF are older, more likely to be 
women, and more likely to have hypertension (HTN) but less likely to have 
had a myocardial infarction.

Yancy CW, Lopatin M, Stevenson LW, De Marco T, Fonarow GC. Clinical presentation, management, and in-hospital outcomes 

of patients admitted with acute decompensated heart failure with preserved systolic function: a report from the Acute 

Decompensated Heart Failure National Registry (AD-HERE) Database. J Am Coll Cardiol. 2006;47(1):76-84



HFPEF

� Symptoms are the Same as in HFrEF.

� Signs:

� AF

� High BP

� Raised JVP

� RV Heave

� 4th S

� Murmurs.

� Signs of CCF. 



Heart Failure



Management of HFPEF

� Treat congestion by diuretics. 

� Control BP

� Maintain SR

� Relieve obstruction. HOCM & AS

� Doubtful role for ACEI, ARB and Digoxin

� Possible role for beta blocker ( Seniors). 

� Spironolactone may help. 

� Ivabradine if HR>70.



Treatment. Studies

� PEP-CHF.  The first RCT on the use of ACEI on HFPEF.  No benefit

� (European Heart journal 2011). 

� CHARM-preserved trial. Investigated CV mortality and hospitalization

Randomised trial, 3023 patients. Candesartan VS placebo.in patients with HFpEF. No significant 

improvement in n   morbidity but fewer hospitalization rate. 

� I-PRESERVE Trial.  4128 patients . Irbesartan VS placebos. No significant benefit noticed. 

� OPTIMIZE-HF registry. Beta blocker use in both HFrEF & HFpEF.

Beta blockers had no effect on mortality and hospitalization on the HFpEF group compared to the 
HFrEF group. 

� CORONA trial. Statin VS placebo. No significant benefit noticed in the HFpEF. 



Take home message

� HFpEF is common especially in hypertensive, female and the elderly.

� Similar presentation to HFrEF

� Ideal treatment is beta blocker, spironolactone and treatment of the 
possible underlying causes like AF and hypertension. 

� New drug for HFREF

� Entresto. (sacubitril and valsartan). NICE has confirmed that the new heart 

failure drug Entresto will be available on the NHS for some adult patients.



Entresto



Heart Failure risk Calculator

� http://www.heartfailurerisk.org/

� MICE score. 

� M. Male

� I . Infarction

� C. crepitation

� E. edema



Resistant Hypertension



Resistant Hypertension

� Management of hypertension NICE:

Adult with HT

Lifestyle 

Modification

Criteria for 

drug 

treatment

BP target 
Patient education & 

adherence to drugs

Treatment steps for 

hypertension

NICE pathway on 

medication optamisation



Resistant Hypertension

� Definition:

Resistant hypertension is defined as high blood pressure that remains 
uncontrolled despite treatment with at least three antihypertensive agents 
(one of which is usually a diuretic) at best tolerated doses.

In as many as 10% of patients with high blood pressure it is difficult to control 
blood pressure even when 3 or more drugs are used together. These patients 
have what doctors call “resistant hypertension” (BHS,2015)



Resistant Hypertension



Hypertension

� Making the Dx. (NICE 2011):

� Clinic reading 150/90 mmHg or higher offer ABPM. Use average value of at least 
14 readings.

Home Readings. At least two a day for at least four days ( NICE). ??.

Classification:

1. Stage one:  Clinic reading 140/90. ABPM average 135/85.

2. Stage two:  clinic reading  160/100. ABPM  average 150/95

3. Sever HT: clinic reading 180/110 or higher 

4. Accelerated or malignant HT requires immediate admission.



HT management

� Initiating treatment

TARGET….  < 80 years: lower than 140/90 mm Hg

> 80 years: lower than 150/90 mm Hg

� Offer antihypertensive drug treatment to people aged under 80 years with stage 1 hypertension 
who have one or more of the following:

� target organ damage

� established cardiovascular disease

� renal disease

� diabetes

� a 10-year cardiovascular risk equivalent to 20% or greater.

� Offer antihypertensive drug treatment to people of any age with stage 2 hypertension.



HT management



Drug choice.

� Step 1: 
� < 55 offer ACEI. If not tolerated then ARB. Do not combine. 
� > 55 years and and African or Caribbean family origin of any age offer CCB If not suitable offer Thiazide diuretics. 

Preferably Chlorthalidone or Indapamide. 
� Step Two: If BP not controlled add CCB to either ACEI or ARB. If CCB not suitable then offer thiazide 

� diuretics.  For 
Afro Carribean offer CCB plus ARB. 

� Step 3 treatmentBefore considering step 3 treatment
� review medication to ensure step 2 treatment is at optimal or best tolerated doses
� Patient resistance OR Physician resistance.

� Insufficient dosage.
� Irrational combination.
� Inadequate physician education.
� Lack of physician motivation

� Combination of three drugs:
� ACE inhibitor or angiotensin II receptor blocker,
� Calcium-channel blocker
� And Thiazide-like diuretic should be used



Resistant Hypertension

� Step 4 treatment

� If BP remains higher than 140/90 mmHg after treatment with the optimal or 
best tolerated doses of an ACE inhibitor or and ARB plus a CCB plus a 
diuretic as resistant hypertension, and consider adding a fourth 
antihypertensive drug & Or ( Alpha blocker or B-Blocker and seek expert 
advice )



Resistant Hypertension
� Pathway,2 study. Research published in the Lancet Sep. 2015 

Spironolactone controlled 60% of patients with resistant hypertension and was three times 
more likely to do this than other commonly used blood pressure lowering drugs.

The study showed that Spironolactone was the best drug at lowering blood pressure in 60%, 
whereas bisoprolol and doxazosin where the best drug in only 17% and 18% respectively.

http://bhsoc.org/.



Pathway trials. 

PATHWAY-1 Study. Lancet on 21st September 2015,

Two medicines much better than one for the initial treatment of high 
Blood Pressure.( BHS 2015).

� Pathway 3 trial: Half-Dose Combo of Common Diuretics a “Win-Win”  for 
Hypertension.

Half dose Hydrochlorthiazide plus Amiloride. 



Pathway 3 Trial � 399 obese hypertensive patients.

1st group Amiloride 10mg.

2nd HCTZ 25mg. 

3rd Amiloride 5mg plus HCTZ 12.5mg. (Moduretic). 

Results:

Primary end points:…. 

1. Blood sugar significantly high in the HCTZ group.

Blood glucose remained un changed in the combined group. ? 

2. Blood pressure:. Similar drop in the single drug groups  14%.

However, the anti-hypertensive impact was greatest in the combination 

group, with an additional drop of 3.4 mmHg compared to the single drug groups. 



Pathway 3 trial. Lancet 2015. 

� Morris J. Brown, FMedSci, from the University of Cambridge, in Cambridge, 
UK. 

� “Our study shows that amiloride itself is a very good drug – at least as 
effective as HCTZ; and that combining a half-dose of it with half-dose of 
HCTZ is a ‘win-win’ - producing better blood pressure, lower glucose and 
no change in potassium,” said Professor Brown. 



Resistant Hypertension

� Advanced Treatment 

� Renal sympathetic denervation therapy

� Implanting a baroreceptor stimulation device for resistant hypertension



FAQ by GPs

1. ECG machine interpretation.

ECG is not easy. Even cardiologists may get it wrong especially if 
analysed outside of clinical context.

1. Can we trust our ECG machine. 

‘’ The frequent inaccuracy of computer-generated ECG 
interpretation is well recognised, yet how many of us in 
primary care, still fall back on this’’  Br J Cardiol. 

2014;21:62–3. 

2. Take a good history and examine the patient.

3. Learn how to identify benign ST changes.

4. Check the leads. 



The machine interpret this ECG as AF. Is it AF.



Is this machine interpretation ‘sinus rhythm, ventricular trigeminy, 

multi-focalventricular extrasystole(s), short PR interval, abnormal 

repolarisation, possibly nonspecific, QRS within normal limits’ correct?



Is this machine interpretation ‘atrial fibrillation, possible anteroseptal 

infarction, probably old’ correct?



Multifocal atrial activity

� multi-focal atrial tachycardia. This is often seen in people with poor lung 
function, such as severe chronic obstructive pulmonary disease COPD.

� No rate control is required. 

� It is often short-lived and self-limiting. Treating any underlying condition, 
such as respiratory failure



Is this machine interpretation ‘atrial fibrillation, ischaemic ST–T 

changes in lateral leads’ correct?



Multifocal Atrial Activity

� This ECG represents multi-focal atrial ectopic activity (MAE), but not multi-
focal atrial tachycardia (MAT). This patient had presented with an irregular 
pulse, and as a result of this ECG has been started on warfarin and 
bisoprolol !!



FAQ

� Lipid lowering: 

� Latest NICE Guidelines On CV risk assessment July 2014. CG181. 

� CVD is the leading cause of death IN England and Wales.

� Identifying and assessing risks.

� Lifestyle modification

� Lipid lowering therapy



The evidence of statin benefits in 

primary prevention
1. Framingham study. Ongoing. 
2. Taylor, FC; Huffman, M; Ebrahim, S (11 December 2013). 

"Statin therapy for primary prevention of cardiovascular 
disease.". JAMA 310 (22): 2451–
2.doi:10.1001/jama.2013.281348. PMID 24276813.

2. Kostis WJ, Cheng JQ, Dobrzynski JM, Cabrera J, Kostis JB 
(2012). "Meta-analysis of statin effects in women versus 
men". J. Am. Coll. Cardiol. 59 (6): 572–
82. doi:10.1016/j.jacc.2011.09.067. PMID 22300691.

3. Petretta M, Costanzo P, Perrone-Filardi P, Chiariello M (2010). 
"Impact of gender in primary prevention of coronary heart 
disease with statin therapy: a meta-analysis". Int. J. 
Cardiol. 138 (1): 25–
31.doi:10.1016/j.ijcard.2008.08.001. PMID 18793814.

4. The European Society of Cardiology published a guideline for 
the management of Dyslipidaemia. (Dec 2011)."ESC/EAS 
Guidelines for the management of dyslipidaemias."



The 4S Trial (Scandinavian Simvastatin Survival 
Study).



4S Trial 





CVD risk assessment

� Use the QRISK2 risk assessment tool to assess CVD risk for the primary 
prevention of CVD in people up to and including age 84 years.

� Do not use a risk assessment tool to assess CVD risk in people with an 
estimated glomerular filtration rate (eGFR) less than 
60 ml/min/1.73 m2 and/or albuminuria. These people are at increased risk 
of CVD. See recommendation



Familial hypercholestrolaemia

� NICE, October 2015. 
Do not use a coronary heart disease (CHD) risk assessment tool to 

guide management, because people with familial 
hypercholesterolaemia (FH) are already at a high risk of premature 
CHD.
� Refer people who are at particularly high risk of a coronary event 

to a specialist with expertise in FH. Particularly high risk is defined as 
the presence of any of the following:
� Established CHD.
� Family history of premature CHD (first-degree relative before 60 years of 

age or second-degree relative before 50 years of age).
� Two or more other cardiovascular disease (CVD) risk factors (such as male 

gender, smoking, hypertension, or diabetes).

� Consider a routine referral to a cardiologist for evaluation for 
possible CHD if the person has a family history of CHD in early 
adulthood.



The lipid hypothesis

� lipid hypothesis” really gained traction in the 1950s, when physiologist 
Ancel Keys, Ph.D., published what became known as the Seven Countries 
Study which revealed a strong correlation between high fat consumption in 
7 countries and IHD. 

� Jacob Yerushalmy, a PhD statistician, at the University of California at 
Berkeley pointed out that we had data on the amount of fat consumed in 
22 countries. So why wasn’t it called the 22 Country Study?







Conflicting evidence

� As early as 1977 Dr George Mann who run the Framingham study in 
the New England Journal of Medicine, described the cholesterol myth as 
‘the greatest scam in the history of medicine’



Conflicting evidence

� The Scottish Heart Health Study. BMJ 1997
It looked at 27 coronary heart disease risk factors associated with death in 

men. 
1.  previous MI. 10.  Low urine sodium
2.  High Plasma fibrinogen. 11.  Bortner score. Type A Personality  
3.  High Serum Cotinine. 12.  Low Tocopherol.
4.  Cigarettes smoking. 13. Not significant/not linear risk factors:
5.   Low urine potassium. Diastolic BP. Height, TG, Ascorbic acid,
6.   Diabetes. NOT blood sugar alcohol, uric acid, Total Cholesterol
7.   Leisure in active weight, carotinoid, energy intake, BMI
8.   Housing tenure. Blood glucose. 
9.   High Systolic BP.



Other studies 

� The Norwegian HUNT 2 study.

� http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2753.2011.01767.x/pdf

Conclusion 

recommendations regarding the ‘dangers’ of cholesterol should be revised. 
This is especially true for women, for whom moderately elevated cholesterol 
(by current standards) may prove to be not only harmless but even beneficial 
in reducing IHD risk.



Other studies. 

� Explanation for the Japanese paradox: prevention of increase in coronary heart 
disease and reduction in stroke.

J Atheroscler Thromb. 2007 Dec;14(6):278-86. Epub 2007 Dec 17.

Conclusion: During the past 40 years despite the increase in fat comsumption to 
about 400% CHD rate fallen to 60%.

� American Heart Journal 2009.

Department of MeLipid levels in patients hospitalized with coronary artery 
disease: An analysis of 136,905 hospitalizations.

dicine, UCLA Medical Center, Los Angeles, CA90095- 1679,USA.

Conclusion: 78% of the patients admitted with heart attacks their LDL levels were 
below average. 



Further studies

� Mortality over two centuries in large pedigree with familial 
hypercholesterolaemia: family tree mortality study. Netherland

Many untreated patients with familial hypercholesterolaemia (about   40%) 
reach a normal life span. 

BMJ 2001; 322 doi: http://dx.doi.org/10.1136/bmj.322.7293.1019 (Published 28 
April 2001)Cite this as: BMJ 2001;322:1019



Interesting ECGs



Interesting ECGs








