Il pro-BNP:
vezzo, danno, utilita?

Cristiano Perani
ASST Spedali Civili di Brescia

=
-]

i
_-__!‘

-h_



The American Journal of Medicine

Vie. W JANUARY 1764 N )

Editorial

The Heart as an

Endocrine Organ

Narmwd] whes fnowl than dhe comtrmtiom of the
P folbomivgg  carhoscer).

tranmmdambns, Towt ey abws ohey th wrine coniont of e lacart was sugeosiod

L iy ol ative e

winer wlwtaer welomed by o enow sfier e Bllowing Juwei vy i

v sbimmakation b - the sy mpaibetic nerves to

o v et ot ons e fantion of 4 e beans TLRA Bt e agrpeans Ty that the

e whobe b b et stiend el o e plorien stowve of the M hwant

Tawrlve years later Canmon and K o the wymipathetie o, e
Bk Bamwei®s ol b |1 that darly bn the v ather than iw

e can, wiich bl Bevn wusitiond o the  dhe smecle ool Lange sasntivies of

ot ol pwrve sthibathon by cakee, st ane present b the alwisdane

b 171 0 i dediend Wt & chewaieal
wlntance won webcaser] within the heart and
war carrhed by the bhael e e sorsltiond

neritanbing veowlwame Adkitimal weppeey b
e cmcrpt was prenider] by Noewoe o
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MILESTONES IN NEPHROLOGY

A Rapid and Potent Natriuretic Response to Intravenous
Injection of Atrial Myocardial Extract in Rats

Bold and Zeidel, Life Sci. 1981




quella ‘B’ ?

Peptidi natriuretici ...

Sudoh, T et al, A new natriuretic peptide in

porcine brain. Nature 1988



Peptidi natriuretici ... quella ‘B’ ?

Tateyama, Het al, Characterization of immunoreactive brai
natriuretic peptide in human cardiac atrium.
Biochem. Biophys. Res. Commun. 1990

Sudoh, T et al, A new natriuretic peptide in
porcine brain. Nature 1988
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European Journal of Heart Failure (2021) 13, 1432-1436
European Society  doi:10.1002/ejhf.2293
of Cardiology

VIEWPOINT

Peptide
, o | for Life
The ‘Peptide for Life’ Initiative: a call for action

to provide equal access to the use of

. . . . . . Russian Federation | 0.02
natriuretic peptides in the diagnosis of acute
heart failure across Europe

Ukraine | 0.13
Azerbaijan | 0.30
Kazakhstan | 0.44

Republic of Moldova | 1.13
Belarus l 1.27

Bosnia and Herzegovina B 1.50
Hungary B 1.64
i : Serbia W 1.72
(‘& Hospitalizations M kel B 5%
W Admissions to Cardiology ;Zt::r:: : s
* Admissionsto ICU Cyprus Il 3.39
Lithuania [l 3.58
* Total length of stay sl — g
+ - k j Ireland I 4.42
-— § B Netherlands [l 5.17
v ED readmissions i — el
v Hospital readmissions Slovenia ='37-229S
AT k :
Natriuretic - : Croatia N 7.34
Breathlessness Peptides: \ Inpatient management costs Susirls SIS 572
BNP \ 3
NT-proBNP

Norway I 9.97
Iceland [ 11.31
Switzerland [ 11.83
Finland I 12.69
Estonia [N 13.63

... ci credono moltissimo arre?
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Hospitals with BNP in ER,
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Journal of Cardiac Failure Vol. 29 No. 5 2023
@ E S C Review Article CONSENSUS STATEMENT
Natriuretic Peptides: Role in the Diagnosis and Management
European Society of Heart Failure: A Scientific Statement From the Heart —
of Cardiology Failure Association of the European Society of Cardiology, —
Heart Failure Society of America and Japanese Heart Failure .
Society

«Natriuretic peptides should be measured in all patients presenting
with symptoms suggestive of new onset or worsening HF, such as
dyspnoea and/or fatigue, because their use facilitates both early
diagnosis or the early exclusion of HF. Use of these biomarkers has
the highest class of recommendation to support exclusion of HF due to
their very high neqative predictive value (94-97%)»




Journal of Cardiac Failure Vol. 29 No. 5 2023 -

E S C Review Article CONSENSUS STATEMENT £z
Natriuretic Peptides: Role in the Diagnosis and Management
European Society of Heart Failure: A Scientific Statement From the Heart
of Cardiology Failure Association of the European Society of Cardiology,
Heart Failure Society of America and Japanese Heart Failure
Society

Table 1. Recommendations for measurement of BNP or NT-proBNP in heart failure guidelines

Recommendations Class Evidence
2022 AHAJ/ACUHFSA In patients presenting with dyspnea, measurement of BNP I A
In patients with chronic HF, measurements of BNP or NT-proBNP I A
levels are recommended for risk stratification.
In patients hospitalized for HF, measurement of BNP or NT-proBNP I A
levels at admission is recommended to establish prognosis.
In patients at risk of developing HF, BNP or NT-proBNP-based screening lla B-R

followed by team-based care, including a cardiovascular specialist, can
be useful to prevent the development of LV dysfunction or new-onset HF.
In patients hospitalized for HF, a predischarge BNP or NT-proBNP lla B-NR
level can be useful to inform the trajectory of the patient and establish a
postdischarge prognosis.
2021 ESC Plasma concentrations of natriuretic peptides are recommended as initial I B
diagnostic tests in patients with symptoms suggestive of HF to rule out
the diagnosis. Elevated concentrations support a diagnosis of HF, are
useful for prognostication, and may guide further cardiac investigation.

2017 JCS/JHFS Confirm the diagnosis of HF. I A
Assess the severity of HF. I A
Assess the prognosis of HF. I A
Monitor the efficacy of HF treatment. lla B
Screen patients susceptible to HF. lla C

BNP, B-type natriuretic peptide; HF, heart failure; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide.
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History
Signs/symptoms reflecting

European Society congestion/hypoperfusion

of Cardiology

NPs testing
Cut-off

<100pg/ml  BNP >400pg/ml

RULE OUT SRR NT-prosne e i RULE IN

>1800pg/ml; >75 years

Exclude AHF Continue

-98%) * > AHF k
(NP 94-900) NP grey zone g

| .

Exclude AHF «—— Ancillary testing— Confirm AHF diagnosis
Chest-X ray, Lung |
ultrasound, Echo Clinical profiles:

ADHF, Acute pulmonary edema,
Right-sided HF, Cardiogenic shock




Problemi analitici

| peptidi natriuretici hanno un intrinseca variabilita
biologica (dry state)

25-30% per NT-pro-BNP
40% per BNP

La zona grigia:

il 20% dei pazienti con dispnea acuta.
Nel 50% dei casi avranno diagnosi finale
di scompenso cardiaco.
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B-Type Natriuretic Peptide Levels
in Obese Patients With Advanced Heart Failure

Tamara B. Horwich, MD, Michele A. Hamilton, MD, FACC, Gregg C. Fonarow, MD, FACC
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Review
The Use of Brain Natriuretic Peptide in the Evaluation of Heart
Failure in Geriatric Patients

Mihai Marinescu 12#{0, Violeta Diana Oprea 24, Aurel Nechita 1**, Dana Tutunaru 12,

Diagnostics 2023
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Per il differente metabolismo del BNP rispetto al NT-proBNP quest’ultimo e
strettamente influenzato con eta, riducendo la sua specificita



METABOLISMO

Emivita 20’

NT-proBNP

Emivita 60-120’

Proteasi
plasmatiche

Internalizzazione cellulare
recettore-mediata

Escrezione urinaria

Escrezione urinaria

(neprilisina)




Biology 2022
Review

B-Type Natriuretic Peptide (BNP) Revisited—Is BNP Still a
Biomarker for Heart Failure in the Angiotensin
Receptor/Neprilysin Inhibitor Era?

Lo studio PARADIGM-HF ha mostrato un aumento iniziale dei livelli di BNP nei
primi mesi di trattamento, seguito da una diminuzione nel tempo.

While BNP is a neprilysin substrate, NT-proBNP is not. Due to the action of sacubitril,
use of ENTRESTO would be expected to raise BNP levels, without having a direct effect
on NT-proBNP. Therefore, only NT-proBNP, and not BNP, may be a suitable
biomarker for the monitoring of heart failure patients treated with ENTRESTO.

2023 Entresto Monography - Novartis Farma S.p.A.



Fattori
confondenti per
Interpretazione
dei valori

di peptidi
natriuretici

Fattori che aumentano
le concentrazioni di peptidi
natriuretici

Fattori che diminuiscono
le concentrazioni di peptidi
natriuretici

Eta avanzata

Terapia con inibitori della
neprilisina*

Insufficienza renale
Farmaci cardiotossici
Sindrome coronarica acuta

Disfunzione ventricolare destra

Ipertensione polmonare
Embolia polmonare
Aritmie (fibrillazione atriale)

Anemia/condizioni di circolo

iperdinamico
(sepsi, ipertiroidismo)

[ ]

Obesita

Edema polmonare acuto
(flash)

Pericardite costrittiva
Tamponamento cardiaco

*Solo per il peptide natriuretico di tipo B.
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g ' CH EST Lung ultrasound-implemented diagnosis of acute
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decompensated heart failure in the Emergency
Department - A SIMEU multicenter study

Pivetta E, Goffi A, Lupia E, Tizzani M, Porrino G, Ferreri E, Volpicelli G, Balzaretti P, Banderali A,
lacobucci A, Locatelli S, Casoli G, Stone MB, Maule MM, Baldi I, Merletti F, Cibinel G; for the
SIMEU Group for Lung Ultrasound in the Emergency Department in Piedmont. 4

multicenter, prospective cohort study
1005 patients presenting with acute dyspnea in seven ltalian Eds

Sens Spec LR+ LR-
Clinical work-up 85.3% 90% 8,6 0,02
LUS implemented 97% 97.4% 37,5 0,03
X-Ray 69.5%  82.1% 3,9 0,4

BNP/NT-proBNP 85% 61.7% 2,2 0,2



@ E S C European Journal of Heart Failure (2019) RESEARCH ARTICLE
European Society  doi:10.1002/ejhf.1379
of Cardiology

Lung ultrasound integrated with clinical
assessment for the diagnosis of acute
decompensated heart failure in the emergency
department: a randomized controlled trial

Emanuele Pivettal.2#, Alberto Goffi3*5, Peiman Nazerianb, Davide Castagno’,
Camilla Tozzetti8, Pietro Tizzani??, Maria Tizzani?, Giulio Porrino?, Enrico Ferreri2,
Valeria Busso?, Fulvio Morello?, Cristina Paglieri2, Monica Masoero1?,

Elisa Cassine'l, Federica Bovaro'?, Stefano Grifonié, Milena M. Maule',

and Enrico Lupia?2, on behalf of the Study Group on Lung Ultrasound from the
Molinette and Careggi Hospitals’

Clinical — + LUS

evaluation
+ CXR &

NT-proBNP

European Journal of Heart Failure 2019

randomized trial conducted in
two emergency departments
N 518



Clinical Policy: Ciritical Issues in the Evaluation and
Management of Adult Patients Presenting to the Emergency

Department With Acute Heart Failure Syndromes
_____ Approved by ACEP Board of Directors, June 23, 2022

Ann Emerg Med. 2022

1. In adult patients presenting to the emergency
department with suspected acute heart failure
syndrome, is the diagnostic accuracy of point-of-care
lung ultrasound sufficient to direct clinical
management?

Patient Management Recommendations

Level A recommendations. None :-;peciﬁed.

Level B recommendations. Use point-of-care lung
ultrasound as an imaging modality in conjunction with
medical history and physical examination to diagnose acute
heart failure syndrome when diagnostic uncertainty exists
as the accuracy of this diagnostic test is sufficient to direct
clinical management.”



@ E S C European Heart Journal - Cardiovascular Imaging (2023) 24, 1569-1582 EACVI DOCUMENT

European Society https://doi.org/10.1093/ehjci/jead 169
of Cardiology

Lung ultrasound in acute and chronic heart
failure: a clinical consensus statement of the

European Association of Cardiovascular Imaging
(EACVI)

Luna Gargani 1*, Nicolas Girerd 2, Elke Platz 3, Pierpaolo Pellicori ,
Ivan Stankovic ® %, Alberto Palazzuoli®, Emanuele Pivetta ® 78,

Marcelo Haertel Miglioranza 9’10, Hatem Soliman-Aboumarie "’12,
Eustachio Agricola 3. Giovanni Volpicelli 4, Susanna Price © '°,

Erwan Donal ©® 6, Bernard Cosyns 17 and Aleksandar N. Neskovic © °

European Heart Journal - Cardiovascular Imaging (2023)



EACVI DOCUMENT 2023

ACUTE HEART FAILURE

Aim Advantages
S EE T |
Rule in and rule out acute left-sided HF in patients Multiple, diffuse, bilateral LUS improves diagnostic accuracy compared with
with dyspnoea. B-lines rule in AHF. standard strategy (chest X-ray + NT-proBNP).
Absence of multiple, diffuse,  LUS reduces time to correct diagnosis.
bilateral B-lines rules out LUS detects subclinical pulmonary congestion in
AHF. patients with HF who have mild or absent signs and
MONITORING
symptoms.
Monitor decongestion during AHF Reduction of the number of  Bedside monitoring to support decision-making in
hospitalization. B-lines. diuretic therapy and fluid management.
Reduction of the size of pleural A significant reduction of B-lines during
effusion, if any. hospitalization is associated with a lower risk of
PROGNOSIS rehospitalization for AHF and death at 6 months.
Determine the timing of discharge. Persistent B-lines at discharge, A high number of B-lines at discharge predict
Detect persistent subclinical congestion at even with resolved signsand  rehospitalization for AHF and death at 3 months.

discharge to identify patients at higher risk of symptoms of HF.
rehospitalization for AHF or death.



ACUTE HEART FAILURE EACVI DOCUMENT 2023

Hepatic vein
Doppler

Portal vein
Doppler

Intra-renal
Doppler




@ E S C European Journal of Heart Failure (2023) 25, 1115-1131 CONSENSUS STATEMENT

European Society  doi:10.1002/ejhf.2888
of Cardiology

Pre-discharge and early post-discharge
management of patients hospitalized for acute
heart failure: A scientific statement by the
Heart Failure Association of the ESC

Pre-discharge Post-discharge visits

Monitoring

Guideline-directed | Multi-modality + Congestion

: assessment of « SBP and HR
medical therapy i e

E S-_Creatinine

+ S-Potassium



ESC Heart Failure 2023 REVIEW
Relationship of atrial fibrillation and N terminal pro
brain natriuretic peptide in heart failure patients MLMM

Entezar Nasab Mehrabi*?, Vahid Toupchi-Khosroshahi®® and Seyyed Shamsadin Athari**

jl> the presence of AF, the diagnosis of acute HF with BNP and NT-proBNP is not reliable

| Thigh relationship between AF and high levels of BNP and NT-proBNP. The mean level of NT-
proBNP in AF was between 800 and 1100 pg/mL and is related with the duration of AF and size of

left atrium

j|> NT-proBNP levels can be a reliable measure to estimate the probability of AF recurrence in
conditions after heart surgery or in patients with mild heart failure




' 2020
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Review

B-Type Natriuretic Peptide as a Significant Brain
Biomarker for Stroke Triaging Using a Bedside
Point-of-Care Monitoring Biosensor

Dorin Harpaz ->*(, Raymond C. S. Seet ?, Robert S. Marks 2 and Alfred I. Y. Tok !

BNP and NT-proBNP for stroke triaging:

* Increased mortality
* Cardioembolic Etiology
e Stroke Recurrence

after ischaemic stroke, if the patient has elevated NT-proBNP in the absence
of HF, long-term rhythm monitoring should be performed for unrecognized AF.
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Circulation

ORIGINAL RESEARCH ARTICLE

B-Type Natriuretic Peptides and Cardiac
Troponins for Diagnosis and Risk-
Stratification of Syncope

du Fay de Lavallaz et al, Circulation 2019

prospective diagnostic
multicenter study

1538 patients

6000 -

NT-proBNP in pg/mL

Etiology
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2000 -

NT-proBNP
p-val= <0.001

p-val= <0.001

" p-val= <0.001
-

Car;j iac

I_I_I

—_—

F%e;‘l ex

Ortholstatic

—

Oth.ers



Circulation

Death 30 days MACE 30 days
ORIGINAL RESEARCHARTICLE p-val= 0.002 p-val= <0.001

B-Type Natriuretic Peptides and Cardiac
Troponins for Diagnosis and Risk-
Stratification of Syncope

du Fay de Lavallaz et al, Circulation 2019
b 4000-
prospective diagnostic

multicenter study

1538 patients

NT-proBNP in pg/mL
NT-proBNP in pg/mL
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SCORE DI STRATIFICAZIONE PROGNOSTICA SINCOPE

Canadian
Syncope Risk
Score

Predisposition to
vasovagal sympt.

Heart disease history
sBP <90 or >180 mmHg
Elevated troponin
Abnormal QRS axis
QRS duration >130 ms
Corrected QT interval
>480 ms

ED diagnosis

EGSYS (Evaluation of
Guidelines in SYncope Study)
Score for Syncope

Abnormal EKG and/or heart
disease

Palpitations before syncope
Syncope during effort
Syncope in supine position
Autonomic prodromes
(Nausea/vomiting)
Predisposing and/or
precipitating factors

ROSE (Risk Stratification of
Syncope in the Emergency
Department) Rule

BNP Level 2300 pg/ml
Bradycardia <50 bpm

Rectal examination +
Anemia (Hb <9 g/dl)

Chest pain Associated with
syncope

ECG showing Q wave

(Not in lead III)

Saturation <94% on room air




@ ESC European Heart Journal (2019) 40,902-910 FASTTRACK CLINICAL RESEARCH

European Society doi:10.1093/eurheartjlehy873
of Cardiology

Prognostic value of right ventricular
dysfunction or elevated cardiac biomarkers

in patients with low-risk pulmonary embolism:
a systematic review and meta-analysis

Stefano Barco'*, Seyed Hamidreza Mahmoudpour'?, Benjamin Planquette®*,
Olivier Sanchez™>*, Stavros V. Konstantinides'”, and Guy Meyer**

ADVERSE OUTCOME
Early death, haemodynamic collapse, and/or recurrent venous
thromboembolism.

NATRIURETIC PEPTIDES
EARLY MORTALITY

OR 3.71
95% CI 0.81-17.02
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Review

Risk Stratification in Patients with Acute Pulmonary Embolism:
Current Evidence and Perspectives

Antonio Leidi ¥, Stijn Bex ', Marc Righini 2(, Amandine Berner !, Olivier Grosgurin

Table 3. Prognostic value of markers of right ventricular dysfunction fmi short-term mortality.l

and Christophe Marti Lx

1

J Clin Med 2022

Sensitivity Specificity PLR NLR
Marker (95% CI) (95% CI) (95% CI) (95% CI)

Troponin [34] 0.66 0.66 2.13 0.51

P (0.61 to 0.70) (0.65 to 0.67) (1.84 to 2.47) (0.40 to 0.60)
0.88 0.70 2.13 0.51

BNP [35] (0.65 to 0.96) (0.64 to 0.75) (1.84 to 2.47) (0.40 to 0.60)
0.93 0.58 2.93 0.17

NT-proBNP [35] 4 1440 1.00) (0.14 t0 0.92) (2.28 t0 3.77) (0.05 to 0.58)
0.70 0.57 148 0.82

35

RVD US [35] (0.46 to 0.86) (047 to 0.66) (1.05 to 2.08) (0.65 to 1.03)
0.65 0.56 1.63 0.53

RVD CT [35] (035 to 0.85) (0.39 to 0.71) (1.27 to0 2.08) (0.31 to 0.89)

CI: confidence interval; PLR: positive likelihood ratio; NLR: negative likelihood ratio; BNP: brain natriuretic pep-
tide; NT-proBNP: N-terminal brain natriuretic peptide; RVD: right ventricular dysfunction; US: ultrasonography;
CT: computer tomography.



ESC GUIDELINES
@ ESC European Heart Journal (2020) 41, 543 — 603 €SE Gy,

. L o

European Society doi:10.1093/eu hearq/ ehz405 : H

of Cardiology . H
i 5

Early mortality risk Indicators of risk
Haemodynamic Clinical parameters RV dysfunction on Elevated cardiac
instability? of PE severity and/ TTE or CTPAP troponin levels©

or comorbidity:
PESI class IlI-V or
sPESI 21

Intermediate—low +e One (or none) positive

Intermediate

©@ESC 2019

“Elevation of further laboratory biomarkers, such as NT-proBNP
>600 ng/L... may provide additional prognostic information ...”



MAYO
REVIEW CLINIC

— 7y
Natrnuretic Peptides to Predict Short-Term
Mortality in Patients With Sepsis: A
Systematic Review and Meta-analysis

« B-type natriuretic peptide (BNP)/N-terminal pro-BNP (NT-
proBNP) levels are often elevated in patients with sepsis.

« The optimal cutoffs for mortality prediction remain
Incompletely understood.

« BNP and NT-proBNP levels of 622 pg/mL and 4000
pg/mL predicted short-term mortality.

Determinants:

* myocytic stretch in

ventricular dysfunction

* proinflammatory

molecules
(lipopolysaccharide,
interleukin 1, C-reactive
protein, and cardiotrophin
1)

* concomitant renal failure

» catecholamine infusions

* volume resuscitation

Mayo Clin Proc Inn Qual Out 2020



The NEW ENGLAND
JOURNAL of MEDICINE

THE

WITH ACUTE CORONARY SYNDROMES

JAMES A. bE LEmos, M.D., Davip A. Morrow, M.D., M.P.H., JANE H. BENTLEY, B.Sc.,
TorBJBRN OmLanND, M.D., PH.D., M.P.H., Marc S. SaBating, M.D., CaroLyn H. McCagg, B.S.,
CHRISTIAN HALL, M.D., PH.D., CHRIsTOPHER P. CANNON, M.D., AND EUGENE BRAUNWALD, M.D.
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PROGNOSTIC VALUE OF B-TYPE NATRIURETIC PEPTIDE IN PATIENTS

N Engl J Med 2001; 345:1014-1021



... E altri ancora

Ma ci interessa?



Cardiovascular Endocrinology & Metabolism 2018, 7:34-36

Diagnostic challenges in supraventricular tachycardia:

anticipating value of natriuretic peptides
Ertan Yetkin

TPSV sostenute determinano un maggior rilascio dei
peptide natriuretici: ANP, BNP, e CNP.

In particolare di ANP ma ha un emivita molto breve, al
confront del BNP (e NT-proBNP)

EEEEE

“High levels of natriuretic peptides within 30 min of
postattack period would certainly increase the likelihood
of SVT. Measurement of natriuretic peptides as early as
possible at emergency department in those patients ! P TT T
might be of clinical relevance». rerrtrerrrrr 4 “'“*" e




Current Allergy and Asthma Reports (2020) 20: 17
https://doi.org/10.1007/511882-020-00909-5

ASTHMA (V ORTEGA, SECTION EDITOR)

Cardiac Biomarkers in the Setting of Asthma Exacerbations: a Review
of Clinical Implications and Practical Considerations

Kenan Yalta' - Tulin Yalta? - Muhammet Gurdogan ' - Orkide Palabiyik? - Ertan Yetkin*

Severe
hypoxemia
Acute RV Systemic
strain + l inflammation ++

Cardiac
biomarkers 1

(1-14,21,24,33,34,38-42) \ N
Acute hemodynamic
/ \ alterations ***
Pre-existing cardiac Acute cardiac
conditions * complications **
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«... manda gli esami, aspettiamo il BNP...»
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