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/



PERSONALIZED MEDICINE: Tailored Treatments
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. Technologies for greater molecular level characterisation

. Technologies for personalised therapeutic interventions

. Technologies for personalised disease and health monitoring
" Underpinning and enabling technologies
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A Debate: Argument in Support of Personalized
and Digital Medicine is the Answer

Nov 20, 2017 | Dr. Robert Roberts, MD, MACC
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Taking personalized medicine to heart

Tailoring treatment to the individual patient has revolutionized cancer therapy, but personalized medicine has yet
to make much headway in the treatment of cardiovascular disease. With emerging insight into disease mechanisms
and new treatment options, the time is now ripe for the cardiovascular field to adopt a more personalized approach
to therapy.

NATURE MEDICINE VOLUME 24 | NUMBER 2 | FEBRUARY 2018
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Precision Medicine: A Second Opinion

Nov 20, 2017 | Michael ) Joyner, MD

Expert Analysis

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?
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Figure 142 Age-standardized death rates from CHD, men aged under 65, latest available year, Europe
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Figure 1.2a Deaths under 75 by cause, men, latest available year, Europe
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Efect of potentially modifiablerisk fact orsassodated with
myocardial infarction in 52 countries (the INTERHEART

study): case-control study

Slim Yusur, Seven Hawken, Sephanie Qunpuu, Tony Dans Alvaro Avezum, Femando Lanas, Matthew MoQuean, Andrzg Budgj, Frem Pa s,

Jbhn Varigos, Liu Lisheng, on behalf of the INTERHEART Sudy Investigators®

9 risk factors
accounted for 90% of
the PAR in men and

94% in women.

Lancet 2004; 364: 937-52
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Figure 4: Association of risk factors with acute myocardial infarction in men and women after adjustment for age, sex, and geographic region

For this and subsequent figures, the odds ratios are plotted on a doubling scale. Prevalence cannot be calculated for psychosocial factors because it is derived from a

model.




Eugene Braunwald MD

Professor, Harvard Medical School and Chairman, TIMI Study Group
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Spectrum of Genetic Disease
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POST-MORTEM EXAMINATION CARDIAC EVALUATION
- Antecedent clinical history % Clinical & family history
- Family history - ECG (rest, exercise, Holter, SAECG)
- Pathology and histology - Imaging (TTE, MRI and/or CT)
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Inherited Arrhythmia
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Long-Term Arrhythmic and Nonarrhythmic @

CrossMark

Outcomes of Lamin A/C Mutation Carriers FIGURE 1 Clinical Events

Saurabh Kumar, BSc(Mep)/MBBS, PuD," Samuel H. Baldinger, MD, " Estelle Gandjbakhch, MD, PuD,’ .
Philippe Maury, MD," Jean-Marc Sellal, MD,*"*" Alexander F.A. Androulakis, MD," Xavier Waintraub, MD, Median age of

Philippe Charron, PuD,""* Anne Rollin, MD,” Pascale Richard, PuD,' William G. Stevenson, MD," - event (Q25-Q75)
Ciorsti J. Macintyre, MD," Carolyn Y. Ho, MD," Tina Thompson, RN," Jitendra K. Vohra, MD," T Jd o o Olg bE o
Jonathan M. Kalman, MBBS, PuD," Katja Zeppenfeld, MD,' Frederic Sacher, MD,"" o g B # gfETeE o © 56 (48_64)
Usha B. Tedrow, MD, MSc," Neal K. Lakdawala, MD g H
= L ° 2, &
gI - o o o o o Ocaoaf gDD oo [ee] 56(50_63)
I'E v H v.
< - coirbiy e o 50 (42-59)
S M
- o 1
> ALY HERYS DA R . N
g _§ i K ER IR A .:..::::: ¥ e g:‘.'i R 48 (39-56)
H
. . w .o e .o . 46 (43-59)
122 patients with LMNA : 1
H T T L] u L] .. .. = u * i " .. =
mutations from 87 families; £ ¢ -lBREREREES 0 wes
- - - 1
genetic diagnosis 1998-2015: 2 : 44 35-55)
L] L] : L] L] 1
0 20 40 60 80 100

Age (Years)

The median age at which clinical events occurred demonstrated a stepwise increment as
disease intensified. AA = atrial arrhythmia; AVB = atrioventricular block; HF = heart
failure; LVD = left ventricular dysfunction; TE = thromboembolism; VA = ventricular
arrhythmia.
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Phase 2 Study of A797, an Oral, Selective p38 Mitogen-Activated Protein Kinase

EuropeanSaociety of
Cardiology Congress

August27-31, 2016
Rome, Italy

Patients with
LMNA-related DCM
N=12

Crossover from lower to higher dose allowed l

for inadequate response* at 24 weeks

Inhibitor, in Patients With Lamin A/C-Related Dilated Cardiomyopathy

Calum A. MacRae,’ Matthew R. G. Taylor,? Luisa Mestroni,” John R. Moses,? Euan A. Ashley,* Matthew T. Wheeler,* Neal K. Lakdawala,* Ray E. Hershberger,®
Mieke Ptaszynski,® Victor Sandor,® Michael E. Saunders,® Colleen Oliver,® Patrice A. Lee,® Daniel P. Judge”
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Hepatic PCSK9 production unaffected, may be increased

Y

Circulation Plaque

Defesche, J. C. et al. (2017) Familial
hypercholesterolaemia
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.93

Hepatic PCSK9 production decreased

Circulation Plaque

Decreased plasma PCSK9 levels Reduced PCSK9 levels in the atheroma




@ European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES
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@ 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC



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



ESC GUIDELINES

@ European Heart Journal (2016) 37, 2129-2200
suroreas  doi10.1093feurheartiehw28

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC

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

Typeof HF | HFrEF HFmrEF HFpEF
I | Symptoms £ Signs® | Symptoms 1 Signs* Symptoms £ Signs’
2 | LVEF <40% LVEF 40-49% LVEF 250%

CRITERIA
el

|. Elevated levels of natriuretic peptides’

2, At least one additional criterion:
. relevant structural heart disease (LVH andior LAE),
b. diastolic dysfunction (for details see Section 4.3.2).

|. Elevated levels of natriuretic peptides’

1. At least one additional criterion:
. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2)




European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES
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CARDIOLOGY®

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC
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If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD

Patient with symptomatic* HFrEF® I ciss 1

.

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Class Ila

Still symptomatic
and LVEF <35%

Yes l

Add MR antagonist®*

(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic

No

and LVEF <35%

Yes l

! !

Able to tolerate Sinus rhythm,
ACEI (or ARB)® QRS duration =130 msec

ARNI to replace SZ\Ei S need for
ACE-| CRIE

These above treatments may be combined if indicated

v

Resistant symptoms

Yes l

Consider digoxin or H-ISDN
or LVAD, or heart transplantation

l

Sinus rhythm,"
HR >70 bpm

}

Ivabradine

lNo
"

No further action required
Consider reducing diuretic dose
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC

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

bilateral operation for varicose veins in both legs

Spinal fusion surgery 2015

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

Ex-smoker (15 years)

Echo/CMR: Dilated LV, EF 35%, myocardial scar
Holter: 13337 PVCs, 320 couplets, 6 triplets, 1 SVT 5 beats



Case Two

e 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
e Ramipril 5mg, Amlodipine 5mg

e Systems enquiry unremarkable. Routine bloods normal.






Case 3

49y Afro-Caribbean male

Alpha Thalassaemia Trait

* Nil

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

iD: W1452689

17-Mar-2008  10:56:43
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25 mm/s 10 mm/mV (A 0.15 Hz - 40 Hz| HP709 15206

October 2008:

Presented to A&E following an episode of syncope




Case 4.
72 year old male

Previous CABG &
AVR

New onset AF
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Management

CASE ONE (DCM)
e 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
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Anti-intellectualism in Clinical
Cardiovascular Medicine

... concern with understanding clinical syndromes has been
replaced by formulae for their treatment.

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



Wow! Your
CROLESTEROLL
HAS Me REALLY
WoRRIED!

UH .. YOV MIGHT

WANT To ACTUALLY

Look. AT THe
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Clinical Cardiology

Atrial
Fibrillation

Atherosclerosis

Heart Failure



What about the cases?



Case 1

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




Sequence: *tfi2d1_13 C:262.0, W:607.0
Slice: 8 mm Algo1 1/5
TR: 32.8 'Y 2
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Series: 11

Image no: 30

Image 1 of 30
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Sequence: tfi2d1_72 C:2932.0, W:7203.0
Slice: 8 mm Algo1 1/5
Dist: 10 mm . I Contrast: DOTAREM
TR: 641 Amp
TE: 1.9

AC: 8

DCM
Ventricular
ectopy
Posterior wall
scar

DSG2 mutation
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Image no: 11
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HCM, conduction disease, pre-excitation

Mutation in PRKAG2




AV block, abnormal chest X-ray




Sarcoidosis




72 year old male
Proteinuria

Bilateral carpal
tunnel syndrome

TTR
AMYLOIDOSIS

__Peak Systolic Strain

()
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17:00:01
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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
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TIME

Want to Know
My Future?

New genetic tests can point to risks—
but not always a cure

BY BONNIE ROCHMAN




Frontiers: New Partnerships
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Frontiers: New Workforce

Core
Training

Hybrid
Training

Genomics
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Frontiers: New Armoury

R-blockers m‘Z’fQS?&e
RAAS inhibitors

Statins

Vasodilators sioneng | ey
Antiplatelets

Anticoagulants
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Anti-intellectualism in Clinical
Cardiovascular Medicine

...1t should not be necessary for us to sacrifice the traditional
value of a better understanding of the diseases we are asked
to treat

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



AMERICAN — Treatment Spotlight:
COLLEGE of

carDIOLOGY Personalized Medicine

Challenges to Clinical Implementation
of Personalized Medicine

Patient Outcome Data
Reimbursement Reform
Physician Education (e.g., CME)

Guidance from Professional
Societies/Associations

66%
55%
40%
34%
30%

Patient Education
Guidance from Regulatory Bodies

Updates to
Medical School Curriculum

Other
None

14%
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