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Biomarkers 

WHO definition 
Any substance, structure, or process that can be measured in the body (or its products) 
that influences or predicts the incidence or outcome of disease  can include 
physiologic tests, clinical images, genetic variants, and biopsies of tissue specimens 

Ideal biomarker in blood samples 
• Sensitivity (baseline close to zero; rapid rise when illness) 
• Specificity (exclusivity of a disease; rise in accordance to injury severity) 
• Easy to measure (analytics and preanalytics) 
• 24h available with short TAT 
• Low individuality index 
• Low biological variation 
• Good balance cost / efectivity 



Injury biomarkers 
 Cardiac troponins 

• Conventional 
• High sensitivity 

 
Function biomarkers 
 Natriuretic peptides 

• NT-proBNP 
• BNP 

 
Other biomarkers 
 Myeloperoxidase 
 Galectine 3 
 GDF-15 
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Troponina cardiaca 

 
• Complejo troponina: 

• transmisión señal intracelular del Ca2+ 

• interacción actina-miosina 

• Presente en músculo estriado y cardiaco (no en liso) 

• Hay isoformas específicas de músculo cardiaco (genes distintos) 

• Un 7% TnT y 4% TnI disuelto citoplasma miocardiocito  liberación bifásica 

• Rápida liberación 

• cTnI libera 4-6h del daño  7-10 días 

• cTnT   7- 14 días 
 



Cardiac troponin 

 

Analytical Methods (I or T) 

• Conventional 

• Improved sensitivity 

• High sensitivity troponin 

• New high sensitivity troponin 



High 
sensitivity 
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Journal of the American College of Cardiology, 2012 

Cardiac troponin: causes of increase 

2018 

TROPONIN IS AN INJURY BIOMARKER 



• CV <10% at p99 

• Measures troponin values in at least 50% of healthy individuals 

 

 

 

High sensitivity troponin 



99th percentile 

• Recommended as cut-off threshold for clinical use 

• Imprecision (CV) below 10% 

• Factors that influence: 

– Gender: men higher than women 

– Age: higher overall above 60y 

• Very important, how to define healthy population 

• Calculated according to guidelines 

 

 



99th percentile 



Serum cardiac biomarkers (troponins, natriuretic peptides) 
 
• Useful in the surveillance and monitoring during and after treatment in patients at risk for cardiac 

dysfunction 
 

• Use of BNP and NT-proBNP in asymptomatic patients with cancer remains largely investigational 
 

• Need for additional studies to clarify the role of troponins and NPs assessment during cancer therapy 
 

What the guidelines say 



Serum cardiac biomarkers (troponins, natriuretic peptides) 
 
• CV evaluation before anticancer treatment 

 
• CV monitoring during and after anticancer treatment 

 
• Although it is not yet established whether their routine monitoring is useful in predicting cardiotoxicity, 

and this needs to be examined in prospective studies, there is a strong case to incorporate their use in 
the clinical trial setting 

What the guidelines say 



Algorithm for the management 
of cardiotoxicity in patients 

receiving anthracyclines 
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Serum cardiac biomarkers (troponins, natriuretic peptides) 
 
• Possible use for monitoring during and after anticancer treatment 
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Serum cardiac biomarkers (troponins, natriuretic peptides) 
 
• Elevated troponins in patients receiving cardiotoxic chemotherapy may be a sensitive measurement for 

the early detection of toxicity 
 

• Serum NPs, although likely reflective of elevated filling pressures, may be less consistent in the early 
identification of Cancer therapeutics–related cardiac dysfunction 

What the guidelines say 



“… cardiac blood biomarkers … is not recommended for surveillance in survivors.” 

What the guidelines say 



Role of cardiac biomarkers 



Troponin as a tool for detecting cardiotoxicity 



Troponin as a tool for detecting cardiotoxicity 



Natriuretic peptides for the monitoring of cardiotoxicity 

 



Role of cardiac biomarkers 

“Current clinical research in cardio-oncology has not firmly established these biomarkers 
as effective screening tools for cardiotoxicity in a broad range of populations or cancer 
therapeutics but the future is bright for these markers as indicators of cardiac risk as 
well as tools to ensure cardiac safety”.  



Potential explanations 

• The timing of serum troponin collection 

• Studies with chemotherapy regimens that are now out of date 

• Different methods for troponin measurement 

• Several cut-offs used to consider a test as positive 

• Percentage of cardiac injury of chemotherapy agents is variable 



Potential explanations 

• 703 pacientes con cáncer y QT a altas dosis sin cardiopatía previa 

• Troponina medida por método convencional. Cut-off 0,08 ng/mL 

• Medición de TnI basal y al mes del tto (inmediatamente después, 12, 24, 36, 72h) 

Considera el valor más alto: 

o Al terminar 33%; tras 12h 22%; tras 24h 8%; tras 36h 24%; tras 72h 13% 



Potential explanations 



• “Easy to use” - availability 

• Minimally invasive 

• Costs less than echocardiogram and than a nuclear LVEF assessment 

• Without direct damage for patient 

• Interpretation of results doesn't depend on the experience of an operator 

• Early detection of potential cardiotoxicity 

• Potential high negative predictive value  allows identification of low-risk 

patients who will not require further cardiac monitoring 

• TnI-positive patients require more strict surveillance 

Advantages of cardiac biomarkers 



• Identify patients at risk before cancer therapy (chemo or radio): unknown cardiac 

diseases vs cancer damage? 

• Identify patients that develop myocardial injury during cancer therapies (surveillance 

and monitoring ) 

• Monitoring of the cardioprotective effect preventive treatments (dexrazoxane, 

nebivolol, valsartan, …) 

• Long term follow up of patients after cancer treatment: “personalization” of the 

frequency of cardiac function monitoring 

• Prognostic value  prediction of future LVD severity 

Possible utilities of cardiac biomarkers 



Proposal of a biomarker algorithm 

Early detection 

High negative 
predictive value 



Proposal of how to use a biomarker 
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Plus NT-proBNP / BNP when needed 

* High sensitivity troponin is better than conventional , but conventional is better than nothing. 

10 hs-troponins in 5 years ≈ 25-30 € 



• Doxorrubicina (n: 100/75) vs doxorrubicina y dexrazoxano (n: 105/81) 

• cTnT (cualquier valor medible) y NT-proBNP (>150 pg/mL en <1a y >100 pg/mL en >1a) 

• Clara asociación entre % de aumento de BM y hallazgos ecocardiográficos 

Cardiotoxicidad en la infancia 



Cardiotoxicidad en la infancia 



• Biomarkers has the potential to anticipate other diagnostics techniques (cell 

injury level) 

• High sensitivity troponin (not conventional) is the preferable biomarker but we 

need to learn how to use it 

• Results with natriuretic peptides are controversial 

• Other biomarkers are less practicable and results are inconclusive 

• Possible roles: 

a) Identify patients at risk before and during cancer therapy  

b) Monitoring cancer treatment or cardioprotective treatments 

c) Surveillance after treatment 

d) Prognostic value 

• But … there are many questions to be solved with future investigations 

Take home messages 




