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CurrentCurrent indicationsindications for for natriureticnatriuretic peptide peptide assessmentassessment::

AssessmentAssessment ofof NPsNPs providesprovides informationinformation aboutabout functionalfunctional status status 
ofof myocardiummyocardium

NPsNPs assessmentassessment isis veryvery helpfulhelpful in: in: 
diagnosticdiagnostic processprocess

rapid rapid andand accurateaccurate diagnosisdiagnosis ofof myocardialmyocardial dysfunctiondysfunction,,
differentialdifferential diagnosisdiagnosis in in dyspneadyspnea patientspatients

risk risk stratificationstratification andand prognosticprognostic tooltool in in ptspts withwith::
acuteacute heartheart failurefailure, , predictionprediction ofof HF HF worseningworsening
acuteacute coronarycoronary syndromessyndromes
valvularvalvular disordesdisordes
selectionselection ptspts for for heartheart transplantationtransplantation

NP NP guidedguided therapytherapy::
risk risk stratificationstratification for PAEfor PAE
therapytherapy ofof heartheart failurefailure



NPsNPs andand COPD:COPD:
Use of BUse of B--type type natriureticnatriuretic peptide in the risk stratification peptide in the risk stratification 
of acute exacerbations of of acute exacerbations of COPDCOPD
BNPBNP in 208 consecutive pts with an acute exacerbation of in 208 consecutive pts with an acute exacerbation of COPDCOPD

(2(2--year followyear follow--up)up)
BNPBNP was significantly elevated during the acute exacerbation was significantly elevated during the acute exacerbation 

compared to recovery compared to recovery (65 pg/(65 pg/mLmL vs. 45 pg/vs. 45 pg/mLmL; p < 0.001); p < 0.001), , 
particularly in patients treated in ICU particularly in patients treated in ICU (105 pg/(105 pg/mLmL; ; IQRIQR, 66 to , 66 to 
553 pg/553 pg/mLmL; ; vsvs 60 pg/60 pg/mLmL; ; IQRIQR, 31 to 169 pg/, 31 to 169 pg/mLmL; p = 0.007); p = 0.007)

BNPBNP > > 100 100 pg/pg/mLmL predicted the need for ICU care predicted the need for ICU care (HR 1.13; CI: (HR 1.13; CI: 
1.03 1.03 --1.24 for an increase in 1.24 for an increase in BNPBNP of 100 pg/of 100 pg/mLmL; p = 0.008); p = 0.008)

This study showed the potential of This study showed the potential of BNPBNP levels to predict shortlevels to predict short--
term and longterm and long--term mortality ratesterm mortality rates ((areas under the curve were areas under the curve were 
0.550.55, , SD, 0.71; 95% CI, 0.41 to 0.68SD, 0.71; 95% CI, 0.41 to 0.68, , and 0.56and 0.56, , SD, 0.53; 95% CI, SD, 0.53; 95% CI, 
0.45 to 0.66, respectively)0.45 to 0.66, respectively)

StolzStolz D et al. Chest 2008;133(5):1088D et al. Chest 2008;133(5):1088--9494



SignificantSignificant increaseincrease ofof NTNT--proBNPproBNP waswas foundfound in in almostalmost allall ptspts
withwith clinicallyclinically significantsignificant PAE.PAE.

IncreaseIncrease ofof NNTT--proBNPproBNP aboveabove 500 pg/m500 pg/mL in L in acuteacute phasephase isis
associatedassociated withwith increasedincreased raterate ofof complicationscomplications, , lowerlower levelslevels are are 
associatedassociated withwith lowerlower raterate ofof complicationcomplication, , shortershorter timetime ofof
hospitalizationhospitalization andand havehave betterbetter prognosisprognosis..

ElevationElevation ofof NP NP waswas describeddescribed alsoalso in in ptspts withwith precapillaryprecapillary
pulmonarypulmonary hypertensionhypertension, , wherewhere cancan predictpredict mortality.mortality.

SummarySummary::
ElevatedElevated levelslevels ofof NP NP andand acuteacute dyspneadyspnea cancan bebe presentpresent not not onlyonly in in 

ptspts withwith LV LV failurefailure, , butbut alsoalso in in ptspts withwith rightright ventricularventricular
overloadoverload in in thethe coursecourse ofof acuteacute PE.PE.

Pruszyk P et al.Eur Resp. J 2003, 22(4): 649-653.

NPsNPs andand pulmonarypulmonary arteryartery embolismembolism::
NTNT--proBNPproBNP andand rightright ventricleventricle dysfunctiondysfunction::



plasma NTplasma NT––propro--BNPBNP in 61 pts with various forms of chronic in 61 pts with various forms of chronic precapillaryprecapillary PH,PH,
followfollow--up 25 monthsup 25 months

baseline NTbaseline NT––proBNPproBNP was an independent predictor of mortality: pts with NTwas an independent predictor of mortality: pts with NT--
proBNPproBNP above median (above median (168pmol/L168pmol/L) had significantly higher mortality ) had significantly higher mortality 
(p<0.001)(p<0.001)

Serum NSerum N--tterminalerminal bbrain rain nnatriureticatriuretic ppeptideeptide as a as a pprognosticrognostic
pparameterarameter in in ppatientsatients wwithith ppulmonaryulmonary hhypertensionypertension

55 pts with severe PH, follow55 pts with severe PH, follow--up 36 months (serial up 36 months (serial 6MWT6MWT, RV catheterization, , RV catheterization, 
echocardiography)echocardiography)

NTNT--proBNPproBNP is related to the right heart morphologyis related to the right heart morphology and dysfunction in PH and dysfunction in PH 
patientspatients

NTNT--proBNPproBNP level of 1,400 pg/level of 1,400 pg/mLmL was found to be useful in identifying patients was found to be useful in identifying patients 
withwith poor longpoor long--term prognosis both in the whole studied group andterm prognosis both in the whole studied group and in the in the 
IPAHIPAH subgroupsubgroup

FijalkowskaFijalkowska AA et al. Chest. 2006;129:1313et al. Chest. 2006;129:1313--13211321

AndreassenAndreassen A et al. Am J A et al. Am J CardiolCardiol 2006;98:5252006;98:525––529529

NPsNPs andand pulmonarypulmonary arteryartery hypertensionhypertension::
NTNT--proBNPproBNP as indicator of severity disease and mortality as indicator of severity disease and mortality 
predictor in patients with predictor in patients with PAHPAH



109 pts with 109 pts with SScSSc ((-- 68 with 68 with PAHPAH), evaluation: NT), evaluation: NT--proBNPproBNP, , 6MWT6MWT, , 
haemodynamicshaemodynamics and echocardiography, followand echocardiography, follow--up 10 monthsup 10 months

NTNT--proBNPproBNP in pts with in pts with PAHPAH: 1474 pg/: 1474 pg/mLmL (SD 2642) (P = 0.0002) vs. (SD 2642) (P = 0.0002) vs. 139pg/mL139pg/mL
(SD 151)(SD 151)

iincreasencrease in in NTproBNPNTproBNP for every order  for every order  -- fourfour--fold increased mortalityfold increased mortality
NTNT--proBNPproBNP correlated positively with mean PAP (r = 0.62; P < 0.0001), correlated positively with mean PAP (r = 0.62; P < 0.0001), 

pulmonary vascular resistance (pulmonary vascular resistance (PVRPVR) (r = 0.81; P < 0.0001), and inversely ) (r = 0.81; P < 0.0001), and inversely 
with with SMWDSMWD (r = (r = --0.46; P < 0.0001)0.46; P < 0.0001)

NTNT--proBNPproBNP level correlated with level correlated with NYHANYHA classclass
SScSSc pts with NTpts with NT--proBNPproBNP > > 395pg/mL395pg/mL have a very high probability of have a very high probability of PAHPAH
baseline and serial changes in baseline and serial changes in NN--TproBNPTproBNP are highly predictive of survivalare highly predictive of survival

Williams MH. Williams MH. EurEur Heart J 2006;27(12):1485Heart J 2006;27(12):1485--94.94.

NPsNPs andand pulmonarypulmonary arteryartery hypertensionhypertension::
Role of NRole of N--terminal brain terminal brain natriureticnatriuretic peptide (Npeptide (NTT--proBNPproBNP) in ) in 
sclerodermascleroderma--associated associated PAHPAH



NPsNPs andand liverliver cirrhosiscirrhosis::
NTNT--proBNPproBNP and and BNPBNP in patients with cirrhosis: relation to in patients with cirrhosis: relation to 
cardiovascular dysfunction and severity of diseasecardiovascular dysfunction and severity of disease

Cirrhosis, Child groupCirrhosis, Child groupPlasma NTPlasma NT--
proBNPproBNP
((pmol/Lpmol/L)) AA BB CC

Mean (SD)Mean (SD) 10.0* (1.7)10.0* (1.7) 20.7* (4.8)20.7* (4.8) 23.9* (5.7)23.9* (5.7) 2.2 (0.4)2.2 (0.4)

Median Median ((range)range) 10 (010 (0--22)22) 17 (2017 (20--62)62) 19 (119 (1--58)58) (0(0--16)16)

Healthy Healthy 
controlscontrols

51 pts with liver cirrhosis, 51 pts with liver cirrhosis, haemodynamichaemodynamic evaluationevaluation

NTNT--proBNPproBNP and and BNPBNP were increased in pts with liver cirrhosis were increased in pts with liver cirrhosis 

NTNT--proBNPproBNP and and BNPBNP were related to severity of liver disease (Child were related to severity of liver disease (Child 
score, serum albumin, coagulation factors 2, 7, and 10, and hepascore, serum albumin, coagulation factors 2, 7, and 10, and hepatic tic 
venous pressure gradient) and to markers of cardiac dysfunction venous pressure gradient) and to markers of cardiac dysfunction (QT (QT 
interval, heart rate, plasma volume)interval, heart rate, plasma volume)

HenriksenHenriksen JHJH et al.et al. Gut. 2003 October; 52(10): 1511Gut. 2003 October; 52(10): 1511––1517.1517.



NPsNPs andand haemodialysishaemodialysis::
CardiacCardiac biomarkersbiomarkers andand survivalsurvival in in haemodialysishaemodialysis patientspatients

cTnTcTnT and NTand NT--proBNPproBNP in 134 in 134 haemodialysishaemodialysis pts (before and after a pts (before and after a 
dialysis session), followdialysis session), follow--up up 36months36months

cTnTcTnT > > 0.03 0.03 ng/mLng/mL in 39.6% of all pts (in 39.6% of all pts (hypervolemichypervolemic pts higher pts higher 
cTnTcTnT levels compared to levels compared to euvolaemiceuvolaemic (median 0(median 0..054 054 ngng mLmL, , 
interquartileinterquartile rangerange:: 0.0190.019 –– 0.153 vs. 0.005 0.153 vs. 0.005 ngng//mLmL < < 0.001 0.001 ––
0.034; 0.034; P P < < 0.001)0.001)

NTNT--proBNPproBNP increased in all pts (median 4524; increased in all pts (median 4524; IQR: IQR: 20002000 –– 10 250 10 250 
pg/pg/mLmL))

in in hypervolemichypervolemic pts, NTpts, NT--proBNPproBNP was significantly higher (11 988 was significantly higher (11 988 
pg/pg/mLmL, , IQRIQR: 5307: 5307 –– 19 242 vs. 324719 242 vs. 3247 pg/pg/mLmL, 1619, 1619 –– 5574, p5574, p < < 
0.001)0.001)

ROC: a threshold of ROC: a threshold of cTNTcTNT > > 0.026 0.026 ng/mLng/mL and NTand NT--proBNPproBNP > > 5300 5300 
pg/pg/mLmL as predictors of as predictors of hypervolaemiahypervolaemia

multivariate analysis documented that elevated multivariate analysis documented that elevated cTNTcTNT and NTand NT--
proBNPproBNP levels were highly predictive for cardiovascular levels were highly predictive for cardiovascular 
events. events. EurEur J J ClinClin Invest 2007; 37 (5): 350Invest 2007; 37 (5): 350––356356



NPsNPs andand peritonealperitoneal dialysisdialysis::
NTNT--proBNPproBNP and left ventricular dysfunction in continuous and left ventricular dysfunction in continuous 
ambulatory peritoneal dialysis patientsambulatory peritoneal dialysis patients

30 stable 30 stable CAPDCAPD patients, NTpatients, NT--proBNPproBNP, , extracellularextracellular water (water (ECWECW) and left ) and left 
ventricular dysfunctionventricular dysfunction

NTNT--proBNPproBNP 3924 (240 3924 (240 -- 74460) pg/74460) pg/mLmL in all group, no differences in in all group, no differences in 
terms of age, gender, presence of DMterms of age, gender, presence of DM

NTNT--proBNPproBNP correlated positively with correlated positively with LVMILVMI (r = 0.628, p = 0.003) and (r = 0.628, p = 0.003) and 
negatively with LV ejection fraction (r = negatively with LV ejection fraction (r = --0.479, p = 0.033)0.479, p = 0.033)

nno correlation between NTo correlation between NT--proBNPproBNP and and ECWECW% (r = 0.227, p = 0.25)% (r = 0.227, p = 0.25)
stepwise regression analysis: LV ejection fraction (beta = stepwise regression analysis: LV ejection fraction (beta = --0.610, p = 0.610, p = 

0.015) and 0.015) and LVMILVMI (beta = 0.415, p = 0.007) were independently (beta = 0.415, p = 0.007) were independently 
associated with the serum NTassociated with the serum NT--proBNPproBNP concentrationconcentration

Lee JA et al. Lee JA et al. PeritPerit Dial 2006;26(3):360Dial 2006;26(3):360--55



NPsNPs andand muscularmuscular dystrophiesdystrophies::
NTNT--proBNPproBNP and LV function in patients with muscular and LV function in patients with muscular 
dystrophies (MD)dystrophies (MD)

LV dysfunction (LV dysfunction (LVDLVD) is a clinical manifestation of muscular dystrophy ) is a clinical manifestation of muscular dystrophy 
in adults and an important prognostic factorin adults and an important prognostic factor

24 pts with MD (24 pts with MD (dystrophinopathiesdystrophinopathies -- DuchenneDuchenne, Becker, , Becker, StenertStenert
myotonicmyotonic dystrophy, limbdystrophy, limb--girdle girdle myopathiesmyopathies, , facioscapulohumeralfacioscapulohumeral
myopathiesmyopathies and  and  dysferlinopathydysferlinopathy (Miyoshi (Miyoshi myopathymyopathy))

ECGECG abnormalities were present in 58.3% ptsabnormalities were present in 58.3% pts
systolic systolic LVDLVD or left ventricular remodeling in 25% ptsor left ventricular remodeling in 25% pts
NTNT--proBNPproBNP elevated in 12.5% pts (75% of pts with elevated in 12.5% pts (75% of pts with LVDLVD))

Martins et Martins et al.Reval.Rev Port Port CardiolCardiol 2005;24(1):232005;24(1):23--3535

NTNT--proBNPproBNP in 31 y/o in 31 y/o menmen withwith BeckerBecker dystrophydystrophy
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Pudil R Pudil R etet alal. . ActaActa MedicaMedica 2007;50(1):512007;50(1):51--6.6.



NPsNPs andand cardiotoxicitycardiotoxicity detectiondetection::
NTNT--proBNPproBNP and left ventricle mass in children treated with and left ventricle mass in children treated with 
anthracyclinesanthracyclines

19 children pts (an equivalent of doxorubicin dose 240 mg/m19 children pts (an equivalent of doxorubicin dose 240 mg/m22), ), 
high prevalence of reduced high prevalence of reduced LVMLVM associated with increased NTassociated with increased NT--proBNPproBNP

levels was foundlevels was found
the average the average LVMLVM value was 14.4% lower than expected, whereas fourteen value was 14.4% lower than expected, whereas fourteen 

patients (73%) had a lower patients (73%) had a lower LVMLVM than predictedthan predicted
NTNT--pro pro BNPBNP in pts with reduced in pts with reduced LVMLVM was significantly higher  was significantly higher  

0.3160.316±±0.02 0.02 vsvs 0.17 0.17 ±± 0.01 0.01 pmolpmol/ml, p =0.009/ml, p =0.009
a cut off NTa cut off NT--proBNPproBNP 0.2 0.2 pmolpmol/ml was able to differentiate patients with /ml was able to differentiate patients with 

LVMLVM reduction from those with normal or greater than expected reduction from those with normal or greater than expected 
LVMLVM

The association of higher NTThe association of higher NT--proBNPproBNP levels with reduced levels with reduced LVMLVM in in 
asymptomatic children after asymptomatic children after anthracyclineanthracycline administration could be an administration could be an 
early indication of early indication of subclinicalsubclinical cardiotoxicitycardiotoxicity..

GermanakisGermanakis I et al. I et al. IntInt J J CardiolCardiol 2006; 108:  212 2006; 108:  212 –– 215 .215 .



23 patients treated with acute leukemia (20 AML, 3 ALL)23 patients treated with acute leukemia (20 AML, 3 ALL)
cumulative cumulative anthracyclineanthracycline dose:dose:452.2452.2 ±± 87.9 mg/m87.9 mg/m22

(median 429.0)(median 429.0)

 PR: Bu/HD-C D -7 D -6 D -5 D -4 D -3 D -2 D -1 D 0
 Bu 4 mg/kg/day ● ● ● ●
 HD-C 60 mg/kg/day ● ●
 HCT ●

 PR: TBI/HD-C D -7 D -6 D -5 D -4 D -3 D -2 D -1 D 0
 TBI 12 Gy (8x 1.5 Gy) ● ● ● ● ● ● ● ●
 HD-C 60 mg/kg/day ● ●
 HCT ●

NPsNPs andand cardiotoxicitycardiotoxicity detectiondetection::
NTNT--proBNPproBNP duringduring preparativepreparative regimenregimen andand hematopoietichematopoietic cell cell 
transplantationtransplantation in in patientspatients withwith AML AML 

HoracekHoracek JM, Pudil R Exp. JM, Pudil R Exp. OncolOncol 2007, 29: 2007, 29: 4343––247247



NPsNPs andand cardiotoxicitycardiotoxicity detectiondetection::
NTNT--proBNPproBNP duringduring preparativepreparative regimenregimen andand hematopoietichematopoietic cell cell 
transplantationtransplantation in in patientspatients withwith AML AML 

HoracekHoracek JM, Pudil R Exp. JM, Pudil R Exp. OncolOncol 2007, 29: 2007, 29: 4343––247247



echoparameters (n=19) before PR and HCT after PR and HCT p
EF [%] 63.4 ± 1.9 61.4 ± 3,5 < 0.05 
FS [%] 33.7 ± 2.4 33.7 ± 2.4 NS

systolic LV dysfunction 0 1 (5.3 %) NS
diastolic LV dysfunction 3 (15.8 %) 6 (31.6 %) NS
pericardial effusion 4 (21.1 %) 6 (31.6 %) NS

NPsNPs andand cardiotoxicitycardiotoxicity detectiondetection::
NTNT--proBNPproBNP duringduring preparativepreparative regimenregimen andand hematopoietichematopoietic cell cell 
transplantationtransplantation in in patientspatients withwith AML AML 

HoracekHoracek JM, Pudil R Exp. JM, Pudil R Exp. OncolOncol 2007, 29: 2007, 29: 4343––247247

HoracekHoracek JM, Tichy M, Pudil R JM, Tichy M, Pudil R ClinClin ChemChem LabLab Med 2008Med 2008;46(1):148;46(1):148––149149



NPsNPs andand preeclampsiapreeclampsia::
NatriureticNatriuretic peptides and peptides and hemodynamicshemodynamics in in preeclampsiapreeclampsia

The purpose of this study was to evaluate the relationship betweThe purpose of this study was to evaluate the relationship between en 
natriureticnatriuretic peptides (NTpeptides (NT--proANPproANP and NTand NT--proBNPproBNP) and ) and hemodynamichemodynamic
parameters in parameters in preeclampsiapreeclampsia. . 

a crossa cross--sectional study of 19 sectional study of 19 preeclampticpreeclamptic, 15 chronic hypertensive, and , 15 chronic hypertensive, and 
26 26 normotensivenormotensive women in the third trimester of pregnancywomen in the third trimester of pregnancy

(systolic, diastolic and mean  BP, stroke index, heart rate, car(systolic, diastolic and mean  BP, stroke index, heart rate, cardiac index, diac index, 
systemic vascular resistance index)systemic vascular resistance index)

NTNT--proANPproANP and NTand NT--proBNPproBNP concentrations were significantly higher in concentrations were significantly higher in 
preeclampticpreeclamptic women compared to chronic hypertensive and women compared to chronic hypertensive and 
normotensivenormotensive pregnanciespregnancies

in in preeclampsiapreeclampsia NTNT--proANPproANP correlated significantly with SAP and correlated significantly with SAP and SVRISVRI
NTNT--proBNPproBNP correlated significantly with correlated significantly with SVRISVRI and CIand CI
NTNT--proANPproANP and NTand NT--proBNPproBNP concentrations in concentrations in preeclampsiapreeclampsia reflect high reflect high 

afterloadafterload, rather than the function of the heart expressed as SI or CI, rather than the function of the heart expressed as SI or CI

TihtonenTihtonen KM et al. Am J KM et al. Am J ObstetObstet GynecolGynecol 2007;196(4):328. 2007;196(4):328. 



NPsNPs andand fetusfetus growthgrowth restrictionrestriction::
Cardiovascular Cardiovascular hemodynamicshemodynamics and umbilical artery Nand umbilical artery NTT--
proBNPproBNP in human fetuses with growth restrictionin human fetuses with growth restriction

hypothesis: Is fetal NThypothesis: Is fetal NT--proBNPproBNP secretion increased in proportion to the severity of secretion increased in proportion to the severity of 
fetal cardiovascular compromise in intrauterine growth restrictifetal cardiovascular compromise in intrauterine growth restriction?on?

42 growth42 growth--restricted fetuses:restricted fetuses:
fetuses with normal umbilical artery fetuses with normal umbilical artery velocimetryvelocimetry ((UAUA))
fetuses with abnormal fetuses with abnormal UAUA velocimetryvelocimetry and normal and normal ductusductus venosusvenosus ((DVDV) ) 

velocimetryvelocimetry
fetuses with abnormal fetuses with abnormal UAUA and and DVDV velocimetryvelocimetry –– the highest NTthe highest NT--proBNPproBNP level.level.
Doppler Doppler ultrasonographicultrasonographic examination of cardiovascular examination of cardiovascular hemodynamicshemodynamics within 7 within 7 

days before deliverydays before delivery
Results:Results:
significant positive correlations were found between significant positive correlations were found between UAUA, , DVDV and and LHVLHV PIVsPIVs and and 

UAUA NTNT--proBNPproBNP concentrationsconcentrations
in human fetal growth restriction, increased cardiac in human fetal growth restriction, increased cardiac afterloadafterload and and pulsatilitypulsatility in in 

DVDV blood velocity waveform pattern are associated with elevated blood velocity waveform pattern are associated with elevated UAUA NTNT--
proBNPproBNP concentrations.concentrations.

GirsenGirsen A et al. Ultrasound A et al. Ultrasound ObstetObstet GynecolGynecol 2007;29(3):2962007;29(3):296--303303



ClinicalClinical significancesignificance ofof NPsNPs assessmentassessment in in primaryprimary nonnon--
cardiaccardiac patientspatients::

Plasma NP Plasma NP levelslevels are are increasedincreased not not onlyonly in in heartheart failurefailure patientspatients, , 
butbut alsoalso in a in a broadbroad spectrumspectrum ofof diseasesdiseases, , wherewhere cardiovascularcardiovascular
systemsystem isis involvedinvolved intointo thethe pathophysiologypathophysiology..

WeWe havehave data data aboutabout cardiovascularcardiovascular involvementinvolvement in in renalrenal failurefailure
patientspatients ((haemodialysishaemodialysis//peritonealperitoneal dialysisdialysis), COPD ), COPD patientspatients, , ptspts
withwith pulmonarypulmonary arteryartery hypertensionhypertension andand PAE, PAE, neurologicalneurological
disordersdisorders ((muscularmuscular dystrophiesdystrophies), ), chemotherapychemotherapy, , preeklampsiapreeklampsia, , 
fetalfetal growthgrowth restrictionrestriction etcetc..

AssessmentAssessment ofof NPsNPs cancan bebe veryvery usefuluseful tooltool in in diagnosticdiagnostic processprocess, , 
risk risk stratificationstratification andand prognosisprognosis assessmentassessment in these in these groupsgroups ofof
patientspatients..



ThankThank YouYou for for YourYour attentionattention....
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