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Summary at-a-glance:
Change in NT-proBNP during the 
first 12 months after diagnosis of 
wtATTR-CM can predict mortality, 
independent of changes in other 

disease-related variables
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ATTR amyloidosis, transthyretin amyloidosis; NAC, National Amyloidosis Centre; NT-proBNP, N-terminal pro-B-type natriuretic peptide; 
wtATTR-CM, wild-type transthyretin amyloid cardiomyopathy.

Introduction
• Prognosis for patients with wild-type transthyretin amyloid cardiomyopathy 

(wtATTR-CM) can be estimated at the time of diagnosis according to UK 
National Amyloidosis Centre (NAC) transthyretin amyloidosis (ATTR) stage

• The rate of disease progression differs substantially between patients and 
there is no established widely applicable prognostic marker to predict the 
disease course

• This retrospective observational study aimed to identify the best marker of 
disease progression and prognosis in patients with wtATTR-CM by evaluating 
the changes between diagnosis and 12 months of follow-up in a range of 
disease-related variables

• None of the patients received disease-modifying therapy

Conclusions and implications
• Change in NT-proBNP concentration (symbolized as Δ NT-proBNP) during the 

first year after diagnosis is a powerful independent predictor of mortality in 
wtATTR-CM 

• Further studies in this patient population are required to assess if 
Δ NT-proBNP could be a marker of treatment response and a surrogate clinical 
trial endpoint



Methodology
Design
• Data from 432 patients with symptomatic ATTR-CM diagnosed at the NAC between 

June 2006 and October 2018 were retrospectively analyzed
Diagnosis undertaken by the NAC
• Technetium 3,3-diphosphono-1,2-propanodicarboxylic acid (Tc-DPD) scintigraphy
• Biochemical tests for a clonal dyscrasia or histologic examination, including 

immunohistochemistry and proteomic analysis of the amyloid
• Clinical evaluation: full biochemical profile (renal, liver, bone, cardiac biomarkers); 

echocardiography; functional assessment (including New York Heart Association [NYHA] Class 
and 6-minute walk test [6MWT])

Follow-up evaluation
• A follow-up clinical evaluation was carried out 12 ± 3 months after diagnosis
Biomarker analysis
• NT-proBNP was measured with an electrochemiluminescence sandwich immunoassay on the 

Elecsys 2010 system (Roche Diagnostics)

6MWT, 6 minute walk test; ATTR-CM, transthyretin amyloid cardiomyopathy; NAC, National Amyloidosis Centre; NT-
proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; Tc-DPD, technetium 3,3-
diphosphono-1,2-propanodicarboxylic acid.
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Methodology
Statistical methods

• Date of diagnosis (baseline) was defined as date of first review at the NAC
• Patients were censored at death or last clinical contact. Mortality data were obtained from the 

National Health Service central care records

• Calculation of change in (symbolized as Δ) disease-related variables from baseline to 
12-month follow-up 

• Univariable Cox regression analyses to examine the relationship between mortality from the 
12-month timepoint and each Δ disease-related variable

Multivariable Cox regression analyses to examine relationship between mortality from 12-month timepoint and:
• The best-performing disease-related variables from the univariable analysis
• Baseline variables known to affect prognosis in wtATTR-CM

• Landmark Kaplan–Meier survival curves stratified by Δ NT-proBNP during the first 12 months after diagnosis 
of wtATTR-CM were used to depict survival after the 12-month timepoint

Read more: 
page 2 of published paper 

NAC, National Amyloidosis Centre; NT-proBNP, N-terminal pro-B-type natriuretic peptide; wtATTR-CM, wild-type 
transthyretin amyloid cardiomyopathy.
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Survival impact of Δ disease-related variables from 
baseline to 12 months

Read more: 
pages 2–3 of published paper 

• Univariable analysis 
identified an association 
between mortality from the 
12-month timepoint and 
Δ NT-proBNP (p=0.001) 
and Δ NYHA class 
(p=0.005) 

• Δ NT-proBNP (p=0.003) 
and Δ NYHA class 
(p=0.014) were identified as 
independent predictors of 
mortality from the 
12-month timepoint based 
on multivariable analysis

*HR for NT-proBNP is per 500 ng/L increase; †HR for 6MWT distance is per 100 m increase and the remainder of HRs 
are per unit increase. 6MWT, 6 minute walk test; ATTR amyloidosis, transthyretin amyloidosis; CI, confidence interval; 
eGFR, estimated glomerular filtration rate; HR, hazard ratio; IQR, interquartile range; IVSd, interventricular septal 
thickness at end diastole; LVEF, left ventricular ejection fraction; LVPWd, left ventricular posterior wall thickness at end 
diastole; NAC, National Amyloidosis Centre; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York 
Heart Association.

Association between mortality and Δ disease-related variables from baseline to 12 months by 
Cox regression analyses
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Survival impact of baseline variables and Δ NT-proBNP

Read more: 
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• Δ NT-proBNP (p=0.007), and age 
(p=0.004) and NT-proBNP
concentration at diagnosis 
(p=0.0006) were identified as 
independent predictors of mortality 
from the 12-month timepoint based 
on multivariable analysis*  

• Median Δ NT-proBNP was not 
significantly different between 
different NAC ATTR stages (p=0.19) 

• There was no association 
between Δ NT-proBNP and 
follow-up interval from diagnosis 
(9–15 months; p=0.13) *HR for NT-proBNP is per 500 ng/L increase; †HR for 6MWT distance is per 100 m increase; ‡≥Moderate aortic stenosis at 

diagnosis and the remainder of HRs are per unit increase. 6MWT, 6 minute walk test; ATTR amyloidosis, transthyretin 
amyloidosis; CI, confidence interval; eGFR, estimated glomerular filtration rate; HR, hazard ratio; IVSd, interventricular 
septal thickness at end diastole; NAC, National Amyloidosis Centre; NT-proBNP, N-terminal pro-B-type natriuretic peptide; 
NYHA, New York Heart Association.

Multivariable analysis including Δ NT-proBNP at 12 months and a range of 
variables and baseline patient characteristics known to affect prognosis

https://pubmed.ncbi.nlm.nih.gov/33990410/


• Different strata of Δ NT-proBNP
levels (>500 ng/L, >1000 ng/L, and 
>2000 ng/L) predicted mortality 
from the 12-month timepoint

CI, confidence interval; HR, hazard ratio; NT-proBNP, N-terminalpro-B-typenatriureticpeptide.

HR CI (95%)

1.65 1.18 to 2.31

HR CI (95%)

1.92 1.37 to 2.70

HR CI (95%)

2.87 1.93 to 4.27

p=0.003 p<0.001

p<0.001
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Landmark Kaplan–Meier survival curves stratified by 
Δ NT-proBNP during the first year of follow-up
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Conclusions and implications

6MWT, 6 minute walk test; IVSd, interventricular septal thickness at end diastole; NT-proBNP, N-terminal pro-B-type 
natriuretic peptide; NYHA, New York Heart Association; wtATTR-CM, wild-type transthyretin amyloid cardiomyopathy.

Discussion points
• Δ NT-proBNP at 12 months from diagnosis was established 

as a powerful independent predictor of mortality in patients 
with wtATTR-CM 

• Prognostic relevance of Δ NT-proBNP was independent of a 
range of biochemical, functional, and echocardiographic 
parameters at diagnosis, including NAC ATTR stage, 
troponin T, age, NYHA class, 6MWT distance, presence of 
atrial fibrillation, and IVSd thickness

• Patients with more aggressive disease can be identified 
based on Δ NT-proBNP at 12 months 

• Further study of Δ NT-proBNP in a wtATTR-CM cohort 
receiving disease-modifying therapy is warranted

Links to further useful papers/materials:
Gillmore JD, et al. Eur Heart J 2018;39:2799–806; Cappelli F, et al. Can J Cardiol 2020;36:424–31.

Implications / considerations
• Some variables (e.g., detailed echocardiographic and magnetic 

resonance data) were not included in the study
• Some known confounders of NT-proBNP concentration were not 

included in the multivariable analyses of the study
• Patients who died within the first year of follow-up (~5% of patients) 

were not included 
• Patients on disease-modifying therapies were not included in the study 

since tafamidis is not marketed in the UK
• Evaluation of Δ NT-proBNP at 12 months in patients with wtATTR-CM 

receiving disease-modifying therapy is warranted to further assess its 
potential utility as a marker of treatment response and as a surrogate 
endpoint in future clinical trials

Read more: 
pages 3–5 of published paper 
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