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Cardiovascular diseases

CVvD Diabetes
Billion a year cost the EU Million people with
economy diabetes

Sources: medscape, european society of cardiology, http://www.ehnheart.org/cvd-statistics.html

Heart Failure

26

Million patients worldwide



JAMA Internal Medicine | Original Investigation
Association Between Soft Drink Consumption
and Mortality in 10 European Countries
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Guy Fagherazzi, PhD; Francesca Romana Mancini, PhD; Marie-Christine Boutron-Ruault, MD; Tilman Kiihn, PhD; Rudolf Kaaks, PhD; Heiner Boeing, PhD;
Krasimira Aleksandrova, PhD; Anne Tjenneland, MD; Jytte Halkjar, PhD; Kim Overvad, MD; Elisabete Weiderpass, MD; Guri Skeie, PhD;
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Figure. Subgroup Analyses of the Association Between Soft Drink Consumption and All-Cause Mortality

Artificially-Sweetened

Sugar-Sweetened

Total Soft Drinks Soft Drinks Soft Drinks
Lower risk  Higher risk Lowerrisk  Higherrisk Lower risk  Higher risk
HR of all-cause | ofall-cause  HR of all-cause | of all-cause HR of all-cause | of all-cause
Variable (95% C1) mortality | mortality (95% C1) mortality - mortality (95%C1) mortality | mortality
Overall 1.13 (1.09-1.17) - 1.20(1.12-1.29) — 1.08(1.03-1.14) ——
Sex
Men 1.13 (1.07-1.18) — 1.23(1.11-1.37) ——— 1.06(0.99-1.14) -
Women 1.14 (1.08-1.20) —— 1.17 (1.07-1.28) — 1.10(1.02-1.19) ——
Pforinteraction=.91 Pforinteraction=.17 Pforinteraction=.73
Smoking status
Never 1.13 (1.06-1.21) —— 1.31(1.14-1.49) ——#——1.02(0.93-1.13) ——
Former 1.12 (1.05-1.20) —— 1.09 (0.96-1.24) - 1.11(1.01-1.21) ——
Current 1.10 (1.04-1.17) —— 1.17 (1.05-1.30) —— 1.05(0.97-1.15) — -
Pforinteraction=.05 Pforinteraction=.003 Pforinteraction=.41
BMI
<25 1.18 (1.11-1.25) —— 1.27 (1.12-1.43) —*—— 1.11(1.03-1.21) —
25to <30 1.05 (1.00-1.12) - 1.16 (1.04-1.29) —— 0.98(0.90-1.06) -
230 1.23 (1.13-1.33) —&—  1.22(1.07-1.39) ———  1.23(1.10-1.39) —_—
Pforinteraction=.003 Pforinteraction=.54 Pforinteraction=.002
Physical activity index
Inactive 1.16 (1.10-1.21) — 1.26 (1.15-1.39) — 1.11(1.04-1.19) ——
Active 1.08 (1.02-1.14) 1.09 (0.98-1.22) T 1.01(0.93-1.10) —
Pforinteraction=.42 Pforinteraction=.04 Pforinteraction=.45
Alcohol consumption
Below median  1.15 (1.09-1.21) —— 1.23 (1.11-1.36) —— 1.09(1.02-1.17) ——
Above median  1.10 (1.05-1.16) - 1.17 (1.07-1.29) — 1.05(0.98-1.14) T
Pforinteraction=.02 Pforinteraction=.20 Pforinteraction=.67
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Figure2. Association Between Optimism and Cardiovascular (CV) Events

Effect Size Reduced Risk | Increased Risk
Source (95% Cl) of CV Events | of CV Events Weight, %
Anthony et al,'! 2016 0.94(0.86-1.02) J 12.37
Boehm et al,10 2011 0.69(0.47-0.91) B 9.75
Giltay et al,!3 2006 0.57(0.31-0.83) — R 8.64
Giltay et al, 14 2004 0.23 (0-0.46) —— 9.53
Hansen et al,15 2010 0.58(0.25-0.90) —— 7.40
Kim et al,16 2011 0.89(0.82-0.96) ' 12.50
JAMA O Kim et al,? zmg 0.62 (0.49-0.75) |- 11,55
Kubzansky et al,” 2001 0.44(0.20-0.68) — | 9.19
NGtWOfk ’ pen"‘ Nabietal,'82010 0.52(0.20-0.84) i 7.50
Tindle et al, 19 2009 0.76(0.63-0.89) B 1155
Overall 0.65(0.51-0.78) R
Original Investigation | Cardiology Heterogeneity: 12= 04, =87.4% . i X
Association of Optimism With Cardiovascular Events et tom stbommapates 8 00 oty
ect Size (95%Cl)
and All-Cause Mortality
A Syste matic Review and Meta_a na |ysis Figure 3. Association Between Optimism and All-Cause Mortality
Effect Size Reduced Risk of | Increased Risk of
Alan Rozanski, MD; Chirag Bavishi, MD, MPH; Laura D. Kubzansky, PhD; Randy Cohen, MD Source (95% Cl) All-Cause Mortality ‘ All-Cause Mortality ~ Weight, %
Anthony etal,'! 2016 0.9 (0.95-1.03) n 15.37
Brummett et al,” 2006 0.86 (0.79-0.94) N B 13.35
Engberg et al,!2 2013 (men) 0.91(0.71-1.11) —_—— 5.92
Engberg et al,!2 2013 (women) 0.85 (0.74-0.97) N 10.45
Giltay et al,'4 2004 0.71(0.48-0.94) e e 5.05
Grossardt et al,® 2009 0.85 (0.76-0.95) —— 11.88
Mosing et al,? 2012 0.72 (0.50-0.94) e 5.21
Tindle et al,'? 2009 0.86 (0.79-0.93) —.— 13.72
Kimetal,}7 2016 0.91 (0.85-0.97) —.— 14.42
Weiss-Faratci et al,20 2017 0.67 (0.43-0.91) —_—l, 4.61
Overall 0.86 (0.80-0.92) <=
Heterogeneity: ©¥=.01, 2=73.2% T T g J
Random-effects Har tung-Knapp-Sidik-Jonkman Model 04 0.6 0.8 1.0 12

Effect Size (95% Cl)



Troponin testing
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No myocardial injury*

* Acute heart failure
* Myocarditis




Very early
sampling

Cardiac
Troponin
(cTn)

Early sampling Later sampling Very late sampling

cTn values i ,
>99th percentile
Declining delta

Time from onset of symptoms (hours)

Acute
myocardial
infarction

Chronic
myocardial
injury

99th
percentile
URL




Table I. Summary of studies on early rule-in algorithms!0.19-23,

Setting Acute non-traumatic chest pain in ED
0 h/1 h algorithm 0 h/2 h algorithm
Overall prevalence of AMI (%) 9-18 9-18
Inclusion criteria: onset of chest pain (h) <2 <I2
Exclusion criteria Chronic haemodialysis Chronic haemodialysis

Basis of gold standard diagnosis by two All information, including serial

cardiologists local ¢Tnl (various assays) and
serial hs-cTnT in the derivation
and validation cohort

All information, including serial local
cTnl (various assays) and serial hs-cTn
in the derivation and serial s-cTnl in
the validation cohort

Specificity for AMI (%) 95-97 97-99
Positive predictive value for AMI (%) 70-81 77-85
Ruled-in (%) 12-16 8-14
Observation zone (%) 23-30 26-27
—Characteristics if using:
hs-cTnT (Roche) hs-cTnT =52 hs-cTnT =53
or or
| h delta =5 2 h delta =10
hs-cTnl (Abbot) hs-cTnl =52 hs-cTnl =64
or or
= =
s-cTnl ultra (Siemens) s-cTnl =166 s-cTnl =166
or or
|_h delta =30 2 h delta =36




Drive Safely ;-)




Table 2 99th Percentile Values According to the Manufacturer’s Package Insert Compared with Those Reported in the Selected Peer-

Reviewed Literature

99th percentiles (ng/L)

Source Instrument Overall Men Women

Manufacturer’s package insert  Cobas e 411 and Cobas e 601 19 22 14

Apple Cobas e 601 15 20 13

Chenevier Cobas e 601 17.8 17.9 16.3

Collinson Elecsys 2010 All: 29.9 All: 37.2 All: 27.7
Questionnaire: 20.0  Questionnaire: 23.2  Questionnaire: 13.6
Plus NTproBNP: 16.7  Plus NTproBNP: 22.8  Plus NTproBNP: 12.8
Plus eGFR: 14.4 Plus eGFR: 21.5 Plus eGFR: 13.8

Franzini Cobas e 411 20.1 21.8 16.3

Giannitsis Elecsys 2010, Cobas e 411, 13.5 14.5 10.0

and Cobas e 611

Gore Elecsys 2010 Subcohort 1 Subcohort 1 Subcohort 1
DHS: 18 DHS: 23 DHS: 12
ARIC: 22 ARIC: 28 ARIC: 16
CHS: 36 CHS: 39 CHS: 34
Subcohort 2 Subcohort 2 Subcohort 2
DHS: 14 DHS: 17 DHS: 11
ARIC: 21 ARIC: 26 ARIC: 15
CHS: 28 CHS: 34 CHS: 24

Kimenai Cobas e 601 15 16 12

Ko E170 13.6 15.9 10.3

Koerbin Cobas e 411 12.5 12.9 11.0

Mingels Elecsys 2010 16 18 8

Mueller Modular platform NR 13.9 11.3

Saenger Elecsys 2010; Cobas e 601, e 411  14.2 15.5 9.0

Ungerer Cobas e 601 15.9 18.1 9.6




Gender

——95% CI Notched Qutlier Boxplot
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Age

1414 men and 1082 women with estimated glomerular filtration rate (eGFR)
260 mL/min/1.73 m2 were assumed as non-AMI

Age (yrs) 18 - 50 51 -70 71 -98
Hs TnT 99th URLs 18116 33/30 66 / 84
(M/W - ng/L)

Monneret et al.; 2018

Data of 4118 consecutive emergency department (ED) patients who underwent a routine TnT
measurement between 11 October 2012 and 30 November 2013

There were significant differences in hsTnT concentrations between age-groups (p < 0.001) in all patients

72.2% of all patients 275 years of age (583/808) without NSTEMI had hsTnT concentrations above the 99th
percentile of a healthy reference population

Riedlinger D et al 2018



Kidney function

Dialysis

Poux et al.; 2018

Linearfit(1.159 +1.842x)

- 95% Cl

254 95% Prediction interval
; 154
05
0 4
-0.5 4
-1-0.6 -0.1 04 09
Creatinin{mg/dL)
Total Men Women Diabetes No Diabetes
n 98 57 41 50 48
hsTnT 63.1 66.2 52.9 68.7 58.2
median (min | (10.1-314.5) | (16.5-314.5) | (10.1-181.9) | (23.3-314.5) | (10.1-140.1)
- max), ng/L




Ensemble des

patients

Non SCA

Nombre total de patients (%) 98 (100) 24 (25) 74 (75)
Hommes (%) 72 (74) 19 (80) 53 (72)
Femmes (%) 26 (26) 5(20) 21 (28)
Age médian (ans) (miminum-maximum) 74 (39-95) 74 (47-87) 75 (39-95)

Médiane créatinine (mg/dl) (Q1-Q3)

1,65 (1,4-2,36)

1,63 (1,45-1,98)

1,79 (1,39-2,48)

Médiane GFR (glomerular filtration rate) (ml/min) (Q1-Q3) 35 (22-49) 41 (24-50) 34 (22-49)
Médiane hsTnT HO (ng/l) (Q1-Q3) 41 (21-123) 130 (28-252) 36 (18-69)
Médiane hsTnT H3 (ng/l) (Q1-Q3) 50 (28-159) 178 (59-615) 36 (23-90)
Médiane A hsTnT 0/3h (ng/l) (Q1-Q3) 6 (2-36) 37 (16-480) 3(1-8)
Médiane hsTnT HO (ng/l) 7 (5-21) 121 6 (4-11)
IR Stade 2 (GFR entre 60 et 90ml/min) (Q1-Q3)

Médiane hsTnT HO (ng/l) 29 (17-88) 129 (25-187) 29 (15-45)
IR Stade 3 (GFR entre 30 et 59ml/min) (Q1-Q3)

Médiane hsTnT HO (ng/l) 76 (38-160) 132 (104-710) 43 (29-87)

IR Stades 4 et 5 (GFR < 29ml/min) (Q1-Q3)

Data from

Caroline Moureau



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early Diagnosis of Myocardial Infarction
with Sensitive Cardiac Troponin Assays

Samples obtained in the emergency department from 718 consecutive patients who presented with
symptoms suggestive of acute myocardial infarction

Il Abbott— Il Roche High- [ Roche [l Siemens [0 Standard assay = Abbott— === Roche High- Roche = Siemens Standard
Architect Sensitive Troponin | Troponin | Architect Sensitive Troponin | Troponin | assay
Troponin | Troponin T Ultra Troponin | Troponin T Ultra

10+ = 1.000
=
E 8 0.950-
= @
53 £
: —=' (&) 0.900—
- S
S 8
2 s - 0.850—
25+ =
2= & 0.800
L [ 5
== S 0.750- .
2 J * 1L ; ﬁ g 8h post-pain onset
o | ‘_ﬂ * o i."._ 0.7004
AMI Unstable Cardiac Cause, Noncardiac Unknown . L
Angina but Not CAD Cause 0.000 : . T I I
=2 =4 =6 =10 All Patients

Hours since Onset of Symptoms

The diagnostic performance of sensitive cardiac troponin assays is excellent, and these assays can substantially improve the
early diagnosis of acute myocardial infarction, particularly in patients with a recent onset of chest pain

Reichlin et al. NEJM (2009) 361: 858






Cardiovascular mortality Cardiovascular disease Total mortality
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Hazard ratios according to fifths of the troponin | distribution in the study population
The BiomarCaRE consortium, European Heart Journal (2016)



Natriuretic Peptides Testing



Endocrine Heart

Secretory granules in atrial

cardiocytes
Jamieson and Palade, 1962

De Bold et al., 1980

Atria extracts strongly stimulate
sodium excretion and diuresis, when
injected to rats




PATIENT WITH SUSPECTED HF*
(non-acute onset)

1

EUROPEAN ASSESSMENT OF HF PROBABILITY
SOCIETY OF
CARDIOLOGY® 1. Clinical history:

History of CAD (M, revascularizaton)
History of arterial hypertension

Exposition to cardictoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nccturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle cedema

Heart murmur

Jugular venous diatation

Laterally displaced/broadencd apical beat

3. ECG:
Any abnormality
. All absent
' =1
' =| present
1
Assessment .
triuretic ' NATRIURETIC PEPTIDES
apt;‘e:anot routinel X No i
P done in clinical y : * NT-proBNP =125 pg/mL —_— coc:;idcr o.th-r
$ * BNP =35 pg/mL iagnosis
1
practice X
1
! Yes
L
A4
ECHOCARDIOGRAPHY NormaP<
H fi o

determine actiology and start appropriate treatment

2016 ESC Guidelines



1.0
0.9
0.8
0.7

Percentage surviving

0.6
0.5
0.4
0.3
0.2
0.1

0.0

10

12 14 16 18 20 22 24 26 28 30

Survival time (years)

QALYs®

iNMB (95 % Q)® (£)

Patients aged < 75 years

All HF 58,139 5.02 64,777 568 6426 (2401 to 10,075)
HFrEF 58,139 5.02 63,527 557 5424 (987 to 9469)
HFpEF 67,694 5.86 71,097 6.23 3155 (-10,307 to 11,613)
Patients aged > 75 years
All HF 26,093 2.20 25,802 223 869 (—2814 to 4606)
HFrEF 26,093 2.20 27,676 239 2267 (—1524 to 6074)
a Deterministic SAs.
b PSA

Pufulete et al.; 2017



n
Valeurs-de-reference-pour-le-N-terminal-du-peptide-natriurétique-de-type-B,-NT-proBNP.9|

1

s»—+Les-valeurs-de-références-(97.

5°™.percentiles-en-ng/L)-sont-ajustées-en-fonction-de-

I’age-et-du-sexe-(source®:-insert-Roche-2018-07-V13)°9

=4

x X X

1
¥
Age-(en-années)t HommesH FemmesH

18-—44x 85.81 130x
45-—541 121xn 249x
55-—641 210 287x1
65-—74x1 376x 301
>751 486X 7381

1

1

s»-+Valeur-cible-ESC-(Ponikowski-2016)-pour-l’exclusion-d’une-insuffisance-cardiaque-:1

1

Note-pour-le-risque-d’interférence-avec-la-biotine®:q




Biological variation?

Table 5 Biological variation indices for all biomarkers in chronic heart failure patients

Log normal

Ccv, v, CV8 ]| RCYV (%) RCV up RCYV down
Established biomarkers
NT-proBNP 33 21.8 116.3 0.2 104.9 —40.1
hsTnT 1.5 11.1 96.6 0.1 314 42.6 —22.1
Novel biomarkers
Galectin-3 3.2 8.1 21.2 0.4 25.0 30.2 —20.1
GDF-15 15.2 16.6 771 0.3 64.3 78.2 —38.3
ST2 29 15.0 36.9 04 429 62.7 —31.4
Renal/neurohormonal biomarkers
Creatinine 1.6 5.0 19.6 0.3 15.0 16.5 —13.3
Plasma renin concentration 23 32.6 2222 0.1 90.8 180.6 —-51.2
Aldosterone 6.2 27.7 91.1 0.3 80.2 139.3 —48.9
Phosphate 1.3 10.7 17.4 0.6 30.0 38.7 —243
PTH 1.1 225 49.2 0.5 62.4 93.0 —43.3
hsTnT (n=49) 4.4 13.4 70.4 0.1 37.6 52.1 —28.3
Electrolytes
Calcium 1.5 1.6 3.3 0.7 6.3 54 —-5.0
Sodium 0.7 0.8 1.3 0.9 3.1 2.7 —2.6

CV,, analytical coefficient of variation; CVB, interindividual coefficient of variation; CV,, intraindividual coefficient of variation; GDF-15, growth differentation factor 15; hsTnT,
high-sensitivity troponin T; Il, index of individuality; PTH, parathyroid hormone; RCV, reference change value; ST2, suppression of tumorigenicity 2.

Meijers et al.; 2017



Circulating forms and assay specificity?

-

c Nd\omyoc‘.l‘

? : Glycosylation sites
1 : Glycosylation
: Corin or Furin
s-s : Disulfide bond
N : Aminoterminal
C : Carboxyterminal

proBNP 3-108
proBNP 3.76 . Sa“g

BNP 3-32 BNP 5-32 NT-proBNP 3-76
BNP 1-17:18-32
BNP 5-17:18-32

Favresse J., ABC 2017 Xiao et al.; 2019
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The heart regulates the endocrine response
to heart failure: cardiac contribution to
circulating neprilysin

Mattia Arrigo"zf, Nicolas Vodovar'’, Héléne Nougué”3 , Malha Sadoune’,

Chris ). Pemberton?, Pamela Ballan®, Pierre-Olivier Ludes®, Nicolas Gendron®"8,
Alain Carpentier®?, Bernard Cholley®'?, Philippe Bizouarn'',

Alain Cohen-Solal"'*"? Jagmeet P. Singh'%, Jackie Szymonifka'®,
Christian Latremouille®?, Jane-Lise Samuel’, Jean-Marie Launay""’,

Julien Pottecher>'’, A. Mark Richards™®1®, Quynh A. Truong's, David M. Smadja"’-”8

and Alexandre Mebazaa'?%*
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In patients with reduced

cardiac systolic function
the heart becomes a

- - 0.0001 source of sNEP, which

will in turn modulate the
plasma concentrations of
SNEP substrates.

Cubital Coronary
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Regional differences in sNEP in patients with reduced systolic function



New therapeutic strategies and molecular targets

|
[ Placebo I— -
| ACE Inhibitors | -
@ ARNI
(3]
ocC
— B-Blockers
a:) except Bucindolol _ .| Moxonidine ]
> -
Ll ~ Endothelin
Antagonists

Angiotensin Receptor

ﬁ
Antagonist

[ Bucindolol ].__

I Omapatrilat rl Etanlercept I

I 1
1975 2002

Time (Years)

Mehra et al.; 2003



COR

ARNI Angiotensin Receptor Neprilysin Inhibitor

LOE

Patient with symp ic* HErEF® Ml o=
* Class lla
Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)
Still symp ; No

and LVEF =35%

|

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic 22
g and LVEF =35%
g Yes l
$ I ! l
= Able to tolerate Sinus rhythm, Sinus rhythm,"
= ACEI (or ARB)'s QRS duration =130 msec HR =70 bpm
w
>
=

ARNI to replace need for
) = i
These above treatments may be combined if indicated

N

Resistant symptoms

= P

or a history of symptomatic VT/VF, implant ICD

s
:
S
&
3
g
£
E
8
B
£
S

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose
RECOMMENDATIONS

The clinical strategy of inhibition of the renin-angiotensin system with ACE inhibitors (Level of Evidence: A) (9-14), OR
ARBs (Level of Evidence: A) (15-18), OR ARNI (Level of Evidence: B-R) (19) in conjunction with evidence-based beta
blockers (20-22), and aldosterone antagonists in selected patients (23,24), is recommended for patients with chronic
HFrEF to reduce morbidity and mortality.



Influence of Sacubitril/Valsartan
(LCZ696) on 30-Day Readmission
After Heart Failure Hospitalization

Analysis LCZ696 Enalapril 0Odds Ratio P-Value

30-day (after any investigator-reported HF Hosp)

All-cause readmission 192/1076 (17.8%) 275/1307 (21.0%) 0.74 (0.56-0.97) 0.031 ——
HF readmission 104/1074 (9.7%) 175/1302 (13.4%) 0.62 (0.45-0.87) 0.006 —a—
60-day (after any investigator-reported HF Hosp)

All-cause readmission 294/1059 (27.8%) 391/1283 (30.5%) 0.77 (0.60-0.99) 0.045 —_— —
HF readmission 180/1055 (17.1%) 259/1275 (20.3%) 0.68 (0.50-0.92) 0.013 ——

30-day (after first investigator-reported HF Hosp)
All-cause readmission 92/666 (13.8%) 125/760 (16.4%) 0.81(0.61-1.09) 017 ——

30-day (after any CEC-confirmed HF Hosp)
All-cause readmission 171/967 (17.7%) 243/M72 (20.7%) 0.74 (0.55-0.99) 0.043 ——

30-day (after any investigator-reported HF Hosp):
Subgroup: Patients at least 65 years

All-cause readmission 101/567 (17.8%) 133/644 (20.7%) 0.82(0.57-119) 0.30 —a—
HF readmission 47/565 (8.3%) 94/643 (14.6%) 0.47(0.28-0.77) 0.003 L

Subgroup: Patients less than 65 years
All-cause readmission 91/509 (17.9%) 142/663 (21.4%) 0.65(0.43-0.98) 0.041 ——
HF readmission 57/509 (11.2%) 81/659 (12.3%) 0.83(0.53-1.31) 0.42 —

Subgroup: US Patients
All-cause readmission 18/104 (17.3%) 34/131(26.0%) 0.60 (0.29-1.26) 018
HF readmission 6/104 (5.8%) 21/131 (16.0%) 0.36 (0.12-1.09) 0.07 =

Subgroup: non-US Patients

All-cause readmission 174/972 (17.9%) 241/1176 (20.5%) 0.75 (0.56-1.01) 0.06 ——
HF readmission 98/970 (10.1%) 154/1171 (13.2%) 0.65 (0.46-0.93) 0.018 ——
r T T T T 1
0.2 04 06 08 10 1214
0Odds Ratio (95% CI)

Desai et al. 2016 35
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Overall sNEP Levels

10,000.000 4
TABLE 4A Soluble Neprilysin (ng/ml) Levels in HFpEF Patients Compared With
= Community-Based Controls Without HFpEF
1,000.000 A
E HF Adjusted Mean Non-HF Adjusted
g Adjustment (C) (n=242)  Mean (CI) (n = 891) p Value
A
° 100.000 - None 3.5(2.5-4.8) 8.5(72-10.0) <0.001
E Smoking history 3.6 (2.6-5.0) 8.4 (71-9.8) <0.001
o Age, gender, BMI, smoking history 4.0 (2.7-5.9) 8.2 (6.8-9.7) 0.002
= 10.000 A Age, gender, BMI, smoking history, ACE-I 4.3 (2.8-6.4) 8.1(6.7-9.8) 0.009
2 Age, gender, BMI, Smoking history, ACE-I, 4.5 (2.9-7.0) 8.0 (6.6-9.7) 0.04
% hyperlipidemia
= 1.000 - Age, gender, BMI, smoking history, 4.2(2.8-6.4) 8.0 (6.7-9.6) 0.01
o hypertension
0.100 -

Group mHF @ Non-HF
Lyle, M.A. et al. J Am Coll Cardiol HF. 2019;m(m): - M.

Lyle et al.; 2019



Transforming Ecosystem




Precision care

Prevention Technologies

Early diagnosis Multidisciplinary

Well being Care pathways

http://med.stanford.edu/news/all-news/2015/06/precision-health-predicting-and-preventing-disease.html




Trends: Sensors

An Aptamer-based Biosensor for
Troponin | Detection in Diagnosis of
Myocardial Infarction

Negahdary M."?, Behjati-Ardakani M., Sattarahmady N.*3,
Heli H.>*

Aptamer Detec?ion Tech- Trans- Detection LOD Ref
sequence niques ducer Range
imines. Rk -1
1 Electrochemilumines Gold 8.0x10-13 _.10)(10 0.3 pg mL" (Liu etal., 2017)
cence gmL
2 DPV, Cyclic voltammetry Gold 0.05-500 ng mL"! 8.0 pgmL* (Negahdary et al., 2017)
Cyclic voltammetry, Im- K X 4
3,4 pedance spectroscopy Carbon 0.024-2.4 ng mL 24 pgmL (Joetal., 2017)
5 Impedance spectroscopy Gold 0-10 ug mL* 0.34 ug mL-1 (Wu et al., 2010)
6-11 Square wave voltammetry Gold 1-10 000 pmol L 1.0 pM (Joetal., 2015)

12 DPV Gold 0.03t0 2.0 ng mL"! 10 pg mL* This work



Several sources -
- LIS

The power of data e ced imaging

- Omics
- Digital health

Data driven modeling




Data-Driven Discovery of Biomarkers for AF

I 92 cardiovascular markers |

.

.............

% Three simple clinical risk factors
(age, sex, and BMI)
and two biomarkers (elevated BNP

| 2 markers associated with AF ]

BNP FGF-23

5 e and elevated FGF-23) identify
ﬁ] i patients with AF.
| L 1 =
o 1 1B
® SR
‘\o ‘\o

Chua et al.; 2019

« Combining routine measures with new measures »



« The most exciting advance in the understanding of
mineral metabolism in the last decade was the discovery
of the phosphate-regulating hormone, FGF23. »

Klotho

= Induces phosphaturia
= Suppresses vitamin D synthesis
= Suppresses PTH secretion/synthesis

Klotho
Klotho
FGFRs FGFRs
Kidney Parathyroid
gland
FGF-23

Kronenberg, JCEM, 2016



Relation Between Serum Phosphate Level and
Cardiovascular Event Rate in People With
Coronary Disease

Marcello Tonelli, MD, SM: Frank Sacks, MD: Marc Pfeffer, MD. PhD: Zhiwei Gao, MSc:
Gary Curhan, MD, ScD: for the Cholesterol And Recurrent Events (CARE) Trial Investigators

CKD
High FGF-23 levels Hyperphosphataemia
y Vasculature
\

: Klotho deficiency

ndothelial dysfunction
or calcification

g eft ventricular
hypertrophy
E’ ongestive heart failur: Atherosclerosis anc
valvular disease

Julia J. Scialla and Myles Wolf; 2014



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fibroblast Growth Factor 23 and Mortality
among Patients Undergoing Hemodialysis

Orlando M. Gutiérrez, M.D., M.M.Sc., Michael Mannstadt, M.D.,

134

114

Odds Ratio for Death
i

Quartile 1 []
Quartile 2[]
Quartile 3 [
Quartile 4 [@

ﬁHW mla

R

-

Quartile 1
Quartile 2
Quartile 3
Quartile 4

Crude

Reference

1.5 (0.9-2.7)
2.5 (1.4—4.4)
3.4 (1.9-5.9)

Case-Mix
Adjusted

Reference

1.7 (0.8—3.2)
3.0 (1.6-5.8)
3.6 (1.9-6.9)

Multivariable
Adjusted

Reference

1.6 (0.8—3.3)
4.5 (2.2-9.4)
5.7 (2.6-12.6)

Cardiomyocytes Hypertrophy and
Activation of Hypertrophic gene

programs
. . . . .
Control 10 25 100

ng/ml

Intramyocardial or intravenous
injection of FGF23 in wild-type mice
resulted in LVH

Faul et al., 2011

C Vehicle

MC

60
P for linear trend < 0.001

554

50

45

Left ventricular mass index (g/m?’) €)

Quartile 1 Quartile 2 Quartile 3 Quartile 4
FGF23 quartiles




% Cardiovascular Death

Gruson et al.; 2018
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41%

65%

iFGF23neg
NT-proBNP neg

82%

iFGF23pos OR
NT-proBNP pos

iFGF23pos AND
NT-proBNP pos



Early sub-phenotyping of high-risk populations

Growth differentiation factor-15 and
fibroblast growth factor-23 are associated
with mortality in type 2 diabetes - An
observational follow-up study

Marie Frimodt-Meller'*, Bernt Johan von Scholten', Henrik Reinhard’, Peter
Karl Jacobsen?, Tine Willum Hansen', Frederik Ivar Persson', Hans-Henrik Parving®*,
Peter Rossing'*

B 100 100
w" N --'--.-‘_..- w ............................
80 _ 80 -
£ 701 £ 704
= 601 B 60
g 50 g 50 -
e B
3 40 4 (3 40
v 30
30 4
20 20 -
104 P=0.0140 10 p=0.0351
" T T T T T T 47 T T T T T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Number at risk Time (years) Number ot riek Time (years)
GDFi5<median 100 98 98 97 97 96 73 FGF23 <median 100 100 100 98 96 95 71
GDFiS>median 100 99 95 93 89 85 68 FGF23>median 100 97 93 92 90 86 70

50



Tailored therapy for heart failure: the role of biomarkers

Fibroblast Growth Factor-23, Cardiovascular
Prognosis, and Benefit of Angiotensin-
Converting Enzyme Inhibition in

Stable Ischemic Heart Disease

15% A Placebo, elevated FGF-23

HR 0.45
(95% CI 0.28-0.72)

10% - P<0.001

Trandolapril, elevated FGF-23
__—— Trandolapril, low FGF-23

5% - Placebo. low FGF-23

Cardiovascular Death or Heart Failure

0% -

Years

Udell et al. 2014 51



Control centre — Specialist in laboratory data medicine

i

Copyrigths apply



Analyzers Omics Fthics Legal framework

i technologies
Point I!f care Middleware
devices

Privacy

Financing

Electronic

Health Records ) }
Health financial
transactions records
Wearables/  gyeiol media
Sensors

Gruson et al.; 2019

Augmented
laboratory
medicine

Process efficiency
Patient safety
Risk estimation
Clinical decision
support systems
Personalized care
Improved
healthcare system
sustainability




Thank you!

damien.gruson@uclouvain.be
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