
Personalised Medicine in Cardiovascular 
Disease



What is personalised medicine?

“Stratified medicine is based on identifying subgroups of 
patients with distinct mechanisms of disease, or particular 
responses to treatments. This allows us to identify and 
develop treatments that are effective for particular groups of 
patients. Ultimately stratified medicine will ensure that the 
right patient gets the right treatment at the right time.”

http://www.mrc.ac.uk/research/initiatives/stratified-medicine/
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the relative risks associated with a given variant are 

small, with values of 1.5 or less, and they explain a tiny 

fraction of the phenotypic variance.

…the oculogenomic rhyme is just starting?







Articles

Introduction
Worldwide, cardiovascular disease is estimated to be the

leading cause of death and loss of disability-adjusted life

years.1 Although age-adjusted cardiovascular death rates

have declined in several developed countries in past

decades, rates of cardiovascular disease have risen

greatly in low-income and middle-income countries,1,2

with about 80% of the burden now occurring in these

countries. Effective prevention needs a global strategy

based on knowledge of the importance of risk factors for

cardiovascular disease in different geographic regions

and among various ethnic groups.

Current knowledge about prevention of coronary heart

disease and cardiovascular disease is mainly derived from

studies done in populations of European origin.2

Researchers are unsure to what extent these findings

apply worldwide. Some data suggest that risk factors for

coronary heart disease vary between populations—eg,

lipids are not associated with this disorder in south

Asians,3 and increases in blood pressure might be more

important in Chinese people.4 Even if the association of a

risk factor with coronary heart disease is similar across

populations, prevalence of this factor might vary,

resulting in different population attributable risks

(PAR)—eg, serum cholesterol might be lower in Chinese

populations.4 On the other hand, these apparent

variations between ethnic populations could be

attributable to differences between studies in their design

and analysis, information obtained, and small sample

sizes. 

To clarify whether the effects of risk factors vary in

different countries or ethnic groups, a large study

undertaken in many countries—representing different

regions and ethnic groups and using standardised

methods—is needed, with the aim to investigate the

relation between risk factors and coronary heart

disease. Such a study could also estimate the

importance of known risk factors on the PAR for acute

myocardial infarction. This aim, however, needs either

very large cohort trials or case-control studies with

many events—eg, several thousands of cases of

myocardial infarction in whom all (or most) currently
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Summary
Background Although more than 80% of the global burden of cardiovascular disease occurs in low-income and

middle-income countries, knowledge of the importance of risk factors is largely derived from developed countries.

Therefore, the effect of such factors on risk of coronary heart disease in most regions of the world is unknown. 

Methods We established a standardised case-control study of acute myocardial infarction in 52 countries,

representing every inhabited continent. 15152 cases and 14820 controls were enrolled. The relation of smoking,

history of hypertension or diabetes, waist/hip ratio, dietary patterns, physical activity, consumption of alcohol, blood

apolipoproteins (Apo), and psychosocial factors to myocardial infarction are reported here. Odds ratios and their

99% CIs for the association of risk factors to myocardial infarction and their population attributable risks (PAR) were

calculated. 

Findings Smoking (odds ratio 2·87 for current vs never, PAR 35·7% for current and former vs never), raised

ApoB/ApoA1 ratio (3·25 for top vslowest quintile, PAR 49·2% for top four quintiles vslowest quintile), history of

hypertension (1·91, PAR 17·9%), diabetes (2·37, PAR 9·9%), abdominal obesity (1·12 for top vslowest tertile and

1·62 for middle vs lowest tertile, PAR 20·1% for top two tertiles vslowest tertile), psychosocial factors (2·67, PAR

32·5%), daily consumption of fruits and vegetables (0·70, PAR 13·7% for lack of daily consumption), regular alcohol

consumption (0·91, PAR 6·7%), and regular physical activity (0·86, PAR 12·2%), were all significantly related to

acute myocardial infarction (p<0·0001 for all risk factors and p=0·03 for alcohol). These associations were noted in

men and women, old and young, and in all regions of the world. Collectively, these nine risk factors accounted for

90% of the PAR in men and 94% in women. 

Interpretat ion Abnormal lipids, smoking, hypertension, diabetes, abdominal obesity, psychosocial factors, consumption

of fruits, vegetables, and alcohol, and regular physical activity account for most of the risk of myocardial infarction

worldwide in both sexes and at all ages in all regions. This finding suggests that approaches to prevention can be based

on similar principles worldwide and have the potential to prevent most premature cases of myocardial infarction. 

Lancet 2004; 364: 937–52

9 risk factors 

accounted for 90% of 

the PAR in men and 

94% in women.



1. Electrocardiography

2. Cardiac catheterisation

3. Cardiovascular surgery

4. Coronary angiography

5. Invasive cardiology

6. The Coronary Care Unit

7. Cardiovascular Drugs

8. Preventative Cardiology

9. Echocardiography

10.Pacemakers & ICDs



Impact





Spectrum of Genetic Disease



Wilde & Amin. International Journal of Cardiology 237 (2017) 53–55

Inherited Arrhythmia 
Syndromes



J Am Coll Cardiol 2016;68:2299–307

122 patients with LMNA 

mutations from 87 families; 

genetic diagnosis 1998-2015:





AORTA, February 2017, Volume 5, Issue 1:11



Defesche, J. C. et al. (2017) Familial 

hypercholesterolaemia

Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.93





HEART FAILURE

HF is a clinical syndrome characterized by typical 
symptoms (e.g. breathlessness, ankle swelling and 
fatigue) that may be accompanied by signs (e.g. 
elevated jugular venous pressure, pulmonary 
crackles and peripheral oedema) caused by a 
structural and/or functional cardiac abnormality, 
resulting in a reduced cardiac output and/or 
elevated intracardiac pressures at rest or during 
stress



“The main terminology used to describe HF is 
historical and is based on measurement of the LVEF”





Where is all the cardiomyopathy?

• In clinical practice, a clear distinction between acquired and inherited 
cardiomyopathies remains challenging.

• In most patients with a definite clinical diagnosis of HF, there is no 
confirmatory role for routine genetic testing... 



Case One
• Male age 49 years

• DCM in 2016 breathlessness, tiredness

PMH:

• bilateral operation for varicose veins in both legs

• Spinal fusion surgery 2015

Social history

• Chef, drinks 1 beer after work, 1 bottle of wine+2 beers during the weekend

• Ex-smoker (15 years)

Investigations

• Echo/CMR: Dilated LV, EF 35%, myocardial scar

• Holter: 13337 PVCs, 320 couplets, 6 triplets, 1 SVT 5 beats



Case Two

• 38 year old woman

• Hypertension

• Presented with cellulitis in UK and then referred on to cardiology due to low 
heart rate

• Tubal ligation in India abandoned after 2:1 heart block 

• Asymptomatic – no syncope or shortness of breath

• Ramipril 5mg, Amlodipine 5mg

• Systems enquiry unremarkable. Routine bloods normal.





Case 3

49y Afro-Caribbean male

Past Medical History

• Alpha Thalassaemia Trait

Family history

• Nil

Social history

• Ex-smoker of 40 cigarettes per day up to 2002

• Up to 8 Units per night up to 5 years ago



Case 3

March 2008: Investigated
for dyspnoea

Diagnosis:

• Hypertension

• Asthma



Case

October 2008:

Presented to A&E following an episode of syncope



Case 4:

72 year old male

Previous CABG & 

AVR

New onset AF



Management

CASE ONE (DCM)

• Ramipril 5 mg bd, bisoprolol 3.75 mg, spironolactone 25 mg, furosemide 40 mg 

CASE TWO (HCM, AV block)

Pacemaker

CASE THREE (normal LV, AV block)

Pacemaker

CASE FOUR (AF, mild LVH, diastolic dysfunction)

HFPeF: DCCV, Anticoagulate, Manage risk factors 



ESC Guidelines

✔





J Cohn. Journal of Cardiac Failure Vol. 6 No. 4 2000

… concern with understanding clinical syndromes has been 

replaced by formulae for their treatment.





Heart Failure Atherosclerosis Atrial 

Fibrillation

Clinical Cardiology:



What about the cases?



Case 1

First days of November 2016 collapsed while walking in Paris-chest 
compressions from a bystander->ICD implantation.





DCM

Ventricular 

ectopy

Posterior wall 

scar

DSG2 mutation



HCM, conduction disease, pre-excitation

Mutation in PRKAG2



AV block, abnormal chest X-ray



Case 1: Fasting FDG-PET images of a 51 year old biopsy proven cardiac sarcoid 
illustrating heterogeneous accumulation of FDG with lymphadenopathy suggestive of 
active sarcoid. 
 
 
 
Figure 1a).     Figure 1b). 

      

Sarcoidosis



72 year old male

Proteinuria

Bilateral carpal 

tunnel syndrome

TTR 

AMYLOIDOSIS



Management

CASE ONE (Arrhythmogenic cardiomyopathy)

• High risk genetic mutation. Low threshold for ICD. Family screening

CASE TWO (PRKAG2)

• Family screening

CASE THREE (Sarcoidosis)

• Immunosuppressive therapy

CASE FOUR (TTR amyloidosis)

• TTR stabiliser





Frontiers: New Partnerships

Clinicians Industry

Scientists
Patients/

Society



Frontiers: New Workforce

Core 

Training
Infection & Immunity

Bioinformatics Genomics

Hybrid

Training



Frontiers: New Armoury

Small 
molecule

s

AAV 

Gene 
delivery

RNA
silencing

Immuno

therapy

Enzyme 
replacem

ent

Chaparone
s

• ß-blockers

• RAAS inhibitors

• Statins

• Vasodilators

• Antiplatelets

• Anticoagulants

• Devices



J Cohn. Journal of Cardiac Failure Vol. 6 No. 4 2000

…it should not be necessary for us to sacrifice the traditional 

value of a better understanding of the diseases we are asked 

to treat



Treatment Spotlight: 
Personalized Medicine


