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Cardiovascular diseases 

Diabetes 

>425 
 Million people with 

diabetes 

CVD 

210 
Billion a year cost the EU 

economy 

Heart Failure 

26 
Million patients worldwide 

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







Troponin testing 



Thygesen et al.; 2018 



Thygesen et al.; 2018 



Thygesen et al.; 2018 



Möckel et al.; 2017 



Drive Safely ;-) 



Recommendation 4: Use a defined reference population to report 99th 
percentile concentrations according to sexspecific cutoffs for hs-cTn assays. 

Wu et al.; 2018 

Sandoval and Jaffe 2017 



WOMEN 

MEN 

Gender 



1414 men and 1082 women with estimated glomerular filtration rate (eGFR) 
≥60 mL/min/1.73 m2 were assumed as non-AMI 

 

Monneret et al.; 2018 

Age (yrs) 18 - 50 51 - 70 71 - 98 

Hs TnT 99th URLs 
(M/W - ng/L) 

18 / 16 33 / 30 66 / 84 

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 ≥75 years of age (583/808) without NSTEMI had hsTnT concentrations above the 99th 
percentile of a healthy reference population 

Riedlinger D et al 2018 

Age 



Dialysis 

Kidney function 

Total Men Women Diabetes No Diabetes 

n 98 57 41 50 48 

hsTnT 
median (min 
- max), ng/L 

63.1 
(10.1-314.5) 

66.2 
(16.5-314.5) 

52.9 
(10.1-181.9) 

68.7 
(23.3-314.5) 

58.2 
(10.1-140.1) 

Poux et al.; 2018  



  Ensemble des 
patients 

  

SCA 
  

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 H0 (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 ∆ hsTnT 0/3h (ng/l) (Q1-Q3) 6 (2-36) 37 (16-480) 3 (1-8) 

Médiane hsTnT H0 (ng/l) 
IR Stade 2 (GFR entre 60 et 90ml/min) (Q1-Q3) 

7 (5-21) 121 6 (4-11) 

Médiane hsTnT H0 (ng/l) 
IR Stade 3 (GFR entre 30 et 59ml/min) (Q1-Q3) 

29 (17-88) 129 (25-187) 29 (15-45) 

Médiane hsTnT H0 (ng/l) 
IR Stades 4 et 5 (GFR ≤ 29ml/min) (Q1-Q3) 

76 (38-160) 132 (104-710) 43 (29-87) 

Data from  
 
Caroline Moureau 



8h post-pain onset

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

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



Risks...



The BiomarCaRE consortium, European Heart Journal (2016)
Hazard ratios according to fifths of the troponin I distribution in the study population



Natriuretic Peptides Testing 



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 

Endocrine Heart 



23	2016 ESC Guidelines 



Pufulete et al.; 2017 





Meijers et al.; 2017 

Biological	variation?	



30	

Favresse J., ABC 2017 

Circulating	forms	and	assay	specificity?	

Xiao et al.; 2019 
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Regional differences in sNEP in patients with reduced systolic function  
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In patients with reduced 
cardiac systolic function 

the heart becomes a 
source of sNEP, which 

will in turn modulate the 
plasma concentrations of 

sNEP substrates. 
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New	therapeutic	strategies	and	molecular	targets	

ARNI 

Mehra et al.; 2003 



ARNI Angiotensin Receptor Neprilysin Inhibitor 



35	Desai et al. 2016 
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Vardeny et al.; 2014 



Lyle et al.; 2019 



Transforming Ecosystem 



Precision care 

Prevention 

Early diagnosis 

Well being 

Data 

Multidisciplinary 

Care pathways 

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

Technologies 



Trends: Sensors 



D
A

T 
A D

A
T 

A
D

A T 
A

D
A

T 
A

D

T A
D

T 
A

D

T 
A D

T 
A

The power of data 
Several sources 

-  LIS 
-  EMR 
-  Advanced imaging 
-  Omics 
-  Digital health 

Data driven modeling 



Chua et al.; 2019 

Three simple clinical risk factors 
(age, sex, and BMI)  

and two biomarkers (elevated BNP 
and elevated FGF-23) identify 

patients with AF. 

« 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. » 

Kronenberg, JCEM, 2016 



Julia J. Scialla and Myles Wolf; 2014 



Cardiomyocytes Hypertrophy and 
Activation of Hypertrophic gene 

programs 

Faul et al., 2011 

Intramyocardial or intravenous 
injection of FGF23 in wild-type mice 

resulted in LVH 
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iFGF23neg 
NT-proBNP neg 

iFGF23pos OR 
NT-proBNP pos 

iFGF23pos AND 
NT-proBNP pos 

Gruson et al.; 2018 



Early sub-phenotyping of high-risk populations 

50	



51	Udell et al. 2014 

Tailored therapy for heart failure: the role of biomarkers 



Control centre – Specialist in laboratory data medicine 
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Data 

Middleware 

Analyzers 

Point of care 
devices 

Electronic 
Health Records 

Wearables/
sensors 

Social media 

Augmented 
laboratory 
medicine 

-  Process efficiency 
-  Patient safety 
-  Risk estimation 
-  Clinical decision 

support systems 
-  Personalized care 
-  Improved 

healthcare system 
sustainability 

Ethics 

Privacy 

Legal framework 

Financing 

Artificial intelligence 

Machine learning 

Omics 
technologies 

Health financial  
transactions records 

Gruson et al.; 2019 



Thank you! 
damien.gruson@uclouvain.be 
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