"The Role of BNP and
Pro-BNP Iin Cardiac

Function

Amir Hossein Ghanooni M.D. Endocrinologist
Assistant Professor of Internal Medicine
Iran University of Medical Sciences

April 2024



Agenda

- Definition, source and function of BNP and Pro-BNP
- role as biomarkers in cardiac function
- False high and low level of BNP and Pro-BNP

- Screening for Asymptomatic Heart Failure in Diabetic
Patients




BNP
AN

Brain Natriuretic  Peptide

Definition,

Source,
Action




BNP

NT-proBNP

Source and

Pressure/
Volume
overload

Action

vasodilation

stretching of the
heart muscle

diuresis




Molecules

Pre-proBNP

l

proBNP

BNP NT-proBNP

(Biologically (Biologically
Active) Inactive)



Differences Between

BNP and NT—proBNP

Characteristics

BNP

NT-proBNP

Amino acids

32

76

Physiologic activity

Biologically active

Biologically inactive

Half life 20-22 minutes @
Metabolism Neutral endopeptidases, NPR-C Renal
Normal Values <100 pg/mL <300 pg/mL




The test can be drawn at any time during the day.

not need to be fasting

* no specific preparation from the patient’s side is required

patient age and sex reference required
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NT-proBNP testing for diagnosis and short-term prognosis
in acute destabilized heart failure: an international
pooled analysis of 1256 patients

The International Collaborative of NT-proBNP Study
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Indications in

cardiac
diseases:

2.

Coronary artery disease (CAD):
* strong prognostic value in patients with stable CAD



Indications in :
cardiac
diseases: 3. Valvular diseases:

* severity of valvular lesions with poorer outcomes




Indications in

cardiac
diseases:

4.

Predictors of sudden cardiac death
* Best response to cardiac resynchronization therapy (CRT)



* Obesity:
* lower cutoff value for BNP has been proposed

* Pulmonary edema:
* |n the first 1-2 hours after onset

* delay present under acute pressure or volume overload

* Heart failure due to causes upstream from left ventricle:
* such as mitral regurgitation or mitral stenosis,

* constrictive pericarditis
* restrictive cardiomyopathy




Females:
* may the impact of estrogen,

* or the effect of testosterone on lowering the levels of BNP

Advancing age:
° reasoning is unknown

* may be due to alterations in multiple levels in synthesis, secretion,
and metabolism.

Renal failure:
* glomerular filtration rate < 60 mL/min/1.7 m?
* both BNP and NT-proBNP
* have a prognostic value in chronic kidney disease
* high BNP levels have worse prognosis

High cardiac output states:
* such as sepsis, cirrhosis, and hyperthyroidism,

* mechanism is unclear,
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Table 1. Reference Ranges for NT-proBNP Among 18 356 Participants With Mo Cardiovascular Disease

Reference Ranges for NT-proBNP (N-Terminal Pro-B-Type

Natriuretic Peptide) and Risk Factors for Higher NT-

proBNP Concentrations in a Large General Population

Cohort

Paul Welsh, PhD@, Ross T. Campbell, PhD, Leanne Mooney, MBChB, Dorien M. Kimenai,
MSc (3, Caroline Hayward, PhD (&), Archie Campbell, MA (%), David Porteous, PhD (),
Nicholas L. Mills, PhD (& , Ninian N. Lang, PhD (%) , Mark C. Petrie, MBChB @, James L.

Januzzi, MD (& , John JV. McMurray, MD (3, and Naveed Sattar, PhD (&)

Reference

range

(Table view)
NT-proBNP, pg/mL
n | sothcentie | 95th centile | 97.5th centile | 99th centile
Females
<30y 1698 | 51 (49-53) 162 (155-171) 196 (1584-211) 270 (230-306)
30-39y | 1779 | 57 (55-58) 174 (165-185) 209 (195-229) 274 (251-302)
40-49y | 2433 | 62 (B1-64) 191 (180-202) 233 (220-248) 310 (282-356)
50-59y | 2791 |66 (54-68) 229 (218-236) 299 (275-325) 414 (364-452)
60-69Yy | 1687 | B7 (34-91) 283 (264-297) 399 (357-439) 602 (517-710)
70-79y |363 |137 (130-150) |519 (421-638) 743 (587-855) 1353 (812-2724)
=80 y 102 | 240 (212-304) | 1665 (864-3073) | 2704 (1367-3921) | 3523 (2690-3921)
Wales
<30y 1412 | 21 (20-21) 77 (72-85) 104 (94-110) 148 (125-163)
30-39y |1220 |23 (21-24) 82 (75-90) 102 (98-107) 146 (119-172)
40-49y | 1488 |27 (25-28) 106 (103-111) 137 (123-156) 213 (167-279)
50-59y | 1933 | 38 (36-39) 152 (141-161) 195 (173-222) 286 (253-333)
60-69y | 1205 |57 (54-60) 233 (213-259) 233 (291-374) 536 (421-668)
70-79y |203 |96 (87-107) 545 (466-657) 763 (592-1717) 1695 (832-3059)
=50 y 42 | 281 (220-342) |5385(2613-7931) |6792 (4731-7931) *




Staging of Heart failure: early treatment of risk factors

Screen | ng fO r_ + Stage A: increased risk for heart
Asym ptomatl C failure but without symptoms,

. . structural heart disease, or
Heart Failurein

biomarker evidence of

Dia betic myocardial strain

- + stage B: asymptomatic but have
Patlents evidence of structural heart

disease or functional cardiac
abnormalities, including elevated
biomarkers of myocardial strain
or increased filling pressures.

reduce the risk for progression
to symptomatic heart failure

+ stage C and D: symptomatic
heart failure

Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HF SA guideline for the management of heart failure: a report of the American College of Cardiology/American
Heart Association Joint Committee on Clinical Practice Guidelines. Circulation2022;145:€895-e1032



CENTRAL ILLUSTRATION: Effects of Canagliflozin on Amino-Terminal Pro-
B-Type Natriuretic Peptide and Implications for Cardiovascular Risk

NT-proBNP was measured
in 3,587, 2,918, and 995 participants

at baseline, 1 year, and 6 years, respectively

29 No known prior HF

Canagliflozin IJ g:z ‘ “
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4,330 participants

0.
0

proBNP level 2125 pg/mL predicted heart failure

w

e

hospitalization and all-cause mortality

NT-proBNP (pg/ml)

CANVAS trial

Baseline NT-proBNP was higher in those

Canagliflozin with prior HF vs. those without,
significantly with substantial overlap between groups

lowered
NT-proBNP

() - atyears 1and 6 <
10.4% o compared
of the effects of canagliflozin with placebo

on hospitalization for HF
were reflected
in NT-proBNP lowering

Januzzi, Jr., J.L. et al. J Am Coll Cardiol. 2020;76(18):2076-85.




Screening for
Asymptomatic

Heart Failure in
Diabetic
Patients

Recommendation 2024:

Consider screening adults with
diabetes by measuring a natriuretic
peptide (B-type natriuretic peptide
[BNP] or N-terminal pro-BNP [NT-
proBNP]) to facilitate prevention of
stage C heart failure. B
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Screening for
Asymptomatic

Heart Failure in
Diabetic
Patients

BNP level 250 pg/mL
or
NT-proBNP 2125
pg/mL

After r/o of
other etiology

Echocardiography

Risk reduction &
Treatment
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Ta ke ho me * In heart failure patients, the value of NT-pro-BNP holds a pivotal
role in the evaluation of their overall status, facilitating the
Messa g e establishment of correct management and follow-up.




Thank you for your attention




