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Introduction

• BNP is a peptide synthesized and secreted in cardiac myocytes.

• BNP is secreted in response to myocytes stretched by pressure or
volume overload.

• Stimuli for releasing natriuretic peptides from the heart:
• Heart failure (HF)

• Cor pulmonale

• Pulmonary hypertension (PH)

• Hypoxemia











Aims

• To evaluate the association of NT-proBNP at lung 
transplant candidates on the waiting list with:
• Survival on the list.
•Correlation with pulmonary function tests.
•Correlation with pulmonary hypertension by RHC.
•Correlation with 6 minute walk distance.



NT-proBNP Levels

VariablesNT-proBNP

Older ages

Women

obese individuals 

Chronic renal failure



Patients and Methods





Results- baseline characteristics

• 205 lung transplant candidates.

• The mean age was 59.3 ± 10.4 years, 66.3% were males.

• The most frequent etiologies for lung transplantation were interstitial 
lung disease (49%) and emphysema (35%).



Patients characteristics



Correlations Between NT-proBNP and Baseline Parameters



The relation of NT-proBNP and MPAP

The optimal cut-off of 
NT-proBNP for 
prediction of MPAP 
levels >35 mmHg was 
251 pg/ml.
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Survival analysis
• During the follow-up period, 70 of 205 (34.1%) waitlisted lung transplant 

candidates died.

• On univariate analysis
• Variables associated with decrease survival:

• Older age (HR 1.03, 95% CI 1.01−1.06, p = 0.04)

• Higher BMI (HR 1.06, 95% CI 1.01−1.12, p = 0.04).

• Higher NT-proBNP (HR 1.38, 95% CI 1.08−1.78, p = 0.01)

• Variables associated with increased survival:
• Male gender (HR 0.42, 95% CI 0.23−0.75, p = 0.003).

• Higher DLCO (HR 0.94, 96% CI 0.93−0.98, p = 0.001).

• A longer six-minute walk test distance (HR 0.99, 95% CI 0.99−0.99, p = 



Multivariate analysis

• A Cox proportional hazards model

• Regression of lung transplantation as a competing risk

• Adjustment for the potential confounders: age, gender, BMI, and
creatinine.

• A higher NT-proBNP value remained strongly associated with case-
specific mortality (HR 1.49, 95% CI 1.10−2.03, p = 0.01).



Discussion

• Strong association of elevated NT-proBNP values with increased risk
of mortality on lung transplantation waiting list.

• NT-proBNP can serve as a useful biomarker for improving risk
stratification among waitlisted lung transplant candidates.



lung allocation score (LAS)

• In May 2005, the United Network for Organ Sharing implemented the 
lung allocation scoring (LAS) system to prioritize patients on the 
waiting list.

• LAS is a standardized numeric score ranging from 0 to 100.

• Seeks to identify patients likely to benefit most from LTx. 

• The score is derived from:
• the difference between a recipient’s expected 1-year post-transplant survival

• the likelihood of dying on the waiting list 
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Strengths

• Heterogeneous cohort reflects a real-world population of waitlisted 
lung transplant candidates.

• All patients underwent RHC.

• The prognostic significance of NT-proBNP was evaluated taking into 
account the crucial parameters that may affect levels of NT-proBNP, 
such as age, gender, BMI, and serum creatinine. 



Limitations

• Retrospective.

• Single-center design.

• Focused on only a single measurement of NT-proBNP at the time of 
placement on the transplantation waiting list



Conclusions

• NT-proBNP measurement may improve risk stratification among 
waitlisted lung transplant candidates.

• A higher value of NT-proBNP indicates an increased risk of mortality, 
and thus requires earlier allocation for lung transplantation.

• We recommend considering including NT-proBNP in the LAS score.

• NT-proBNP did not predict post transplant survival (ECMO usage? 
Small group?)



Conclusions

• NT-proBNP can be useful in assessing the need for RHC in lung 
transplant candidates.

• In patients with normal echocardiography and low NT-proBNP levels, 
RHC might be unnecessary.




