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Cardiovascular Biomarkers — 15 min.

* Troponin * BNP
— Molecule — Molecule
— Assay — Assay
* Cutoff — Clinical use
* High sensitivity * Diagnostic
— Clinical use * Prognostic

e Spectrum bias * Guiding therapy
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Troponin Positive

Classic AMI
STEMI
Non-STEMI

Hypoxia Increased denfand

Global ischemia (stablé CAD lesion)
Hypoperfusion Hypeptensjon (small vessel)
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Direct
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Cardiac Systemic
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- Viral CM Toxicity
Inflammation - Anthracyclines
- Myocarditis Trauma
- Pericarditis - Blunt chest wall injury
Trauma - CHF (volume overload)
- Surgery Renal Failure
- Electrical shock Sepsis
Ablation procedures Stroke
Malignancy Subarachnoid hemorrhage
Stress CM
Infiltrative diseases

Anti-thrombotic therapy
Aggressive intervention

Analytical

Assay Based
- Poor performance
- Calibration errors

Sample Based
- Heterophile antibody
- Interfering substances
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Defining Abnormal

Range of Possibilities
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Negative Test Result |Positive Test Result
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More Specific

Disease

Probability Density

Range of Possibilities

More Sensitive

Probability Density

Range of Possibilities
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Line of Demarcation
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Plotting an

ROC curve

To maximize the TPR
And minimize the FPR
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Probability Density

Setting the cut-point
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ROC for hs-troponin
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Analytical Characteristics of an Assay
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Probability Density

New hs-troponin assay
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Advantage of Greater Analytical
Sensitivity: Earlier Detection of AMI
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Clinical Confounders in Common
Practice

Sepsis

C

No Disease

Acute
Myocardial
Infarction

Range of Possible Troponin Levels



Spectrum Bias

Reichlin, et al NEJM 2009; 361:858

High sensitivity troponin T assay: sensitivity=95%, specificity=80%
17% had an adjudicated diagnosis of acute myocardial infarction
Explicitly excluded patients with renal failure and sepsis

- Disease | No Disease - - Disease | No Disease -

Pos test Pos test
Neg test 8 664 Neg test 8 468
170 830 1000 116 884 1000
No RF or sepsis patients Assume 250 (25%) confounders
Sensitivity = 95% Sensitivity = 93%
Specificity = 80% Specificity = 53%
LR(+) =4.75 LR(+) =1.98

LR(-) = 0.063 LR(-) = 0.132



Probability Density
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Probability Density
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Conclusion for Troponin

Our medical reasoning needs to catch up with the analytical
improvements in troponin testing.

Better understanding of troponin testing is particularly important
now, before high-sensitivity troponin tests are approved for use in
the United States.

Troponin testing should be ordered more judiciously, but this is
hard to regulate.

Better understanding of troponin testing will reduce the diagnostic
error of over-diagnosis.

New algorithms with more than a single cutoff may improve
diagnostic accuracy and mitigate the error of over-ordering.
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Similar Assay
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Maisel, et al
NEJM 2002;
347:161-7.

Sensitivity
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Januzzi, JL, et al
AJC 2005;
95:948.

Roche assay

450 pg/ml (age<50)
LR (+)=4.08
LR(-)=0.03

50-75 yrs: >900
>75 yrs: >1800

09 - NT-proBNP, 300 pg/mi
» 08 - NT-proBNP, 600 pg/mi
2 NT-proBNP, 800 pgimi
'§ 0.7 - NT-proBNP, 1000 pg/rmi
o 06 .
S 05 -
E 04 - Area under the curve=0.94
£ 03 p<0.0001
§ 02
(7]
01
0 . v ¥ v 1
0 0.2 04 06 08 1
1 - Specificity (false positives)
Positive Negative
Cut Point | Sensitivity | Specificity | Predictive Value | Predictive Value | Accuracy
300 pgim! 98% 88% 52% 39% 79%
450 pgml 98% 76% 88% 8% 83%
800 pgml 96% 81% 73% a7% 86%
200 pgm! 80% 85% 76% 94% 87%
1000pgmi |  87% 86% 78% 91% 87%




U.S. FDA Package Insert

ED HF Diagnosis

* |CON-Reloaded
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Exclusionary “rule out” cut-point

<300 pg/ml
Sensitivity=93.9
Specificity=71.7
LR(+)=3.36
LR(-)=0.1



BNP and Prognosis
Baseline and 4 months:
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Serge Masson et al. JACC 2008;52:997-1003



BNP Guided Therapy

ﬂ First heart failure hospitalization or cardiovascular death
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0 2 4 6 8 10 12 14 16 18 20 22 24
Months Since Randomization

No. at risk
Biomarker-guided therapy 446 376 331 293 254 225 202 175 152 128 128 93 78
Usual care 448 381 330 278 257 227 199 175 153 138 115 90 77

E All-cause mortality

0.6+
HR, 0.861 (95%Cl, 0.620-1.197)
pP=.37

0.5+

0.4
0.3+

0.2

Usual care

Probability of All-Cause Mortality

0.1

0 T T T T T T T T T |
0 2 4 6 8 10 12 14 16 18 20 22 24

Months Since Randomization

No. at risk
Biomarker-guided therapy 446 418 391 371 327 304 275 239 221 186 167 145 137
Usual care 448 423 391 358 323 297 273 248 217 205 171 150 134

From: Effect of Natriuretic Peptide—Guided Therapy on Hospitalization or Cardiovascular Mortality in High-Risk
Patients With Heart Failure and Reduced Ejection Fraction A Randomized Clinical Trial
JAMA. 2017;318(8):713-720.



BNP levels with BNP guided Rx
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Baseline 3 6 9 12 15 18 21 24
Months

No. of participants
Biomarker-guided therapy 426 355 305 263 228 180 153 123 105
Usual care 430 347 307 244 225 183 141 116 110

From: Effect of Natriuretic Peptide—Guided Therapy on Hospitalization or Cardiovascular Mortality in High-Risk
Patients With Heart Failure and Reduced Ejection FractionA Randomized Clinical Trial

JAMA. 2017;318(8):713-720. doi:10.1001/jama.2017.10565



Cardiovascular Biomarkers

e Are useful for diagnosis if used properly.

e Are surrogate markers for prognosis.
— Unlike LDL, BP, glucose

e Other factors may be better to monitor treatment:

— weight, symptomes.
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