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Conclusions and implications
• Free light chains are established biomarkers in AL amyloidosis, while a plasma 

transthyretin assay is a potential tool for supporting the diagnosis of hereditary ATTR 

(ATTRv) amyloidosis. Natriuretic peptides (NPs) and troponins are consistently 

elevated in patients with AL and ATTR CA, but have greater clinical value in AL CA

• Biomarkers are a useful addition in the screening, diagnosis, prognosis and 

management of patients with systemic amyloidosis 

Introduction
• Circulating biomarkers reflect the pathophysiology of amyloidosis and can be classified 

into two main categories: i) biomarkers of systemic disease (e.g. amyloidotic 

precursors); ii) biomarkers of organ involvement

• In cardiac amyloidosis (CA), circulating biomarkers are important for diagnosis, refining 

risk stratification at baseline and during follow-up, helping tailor therapeutic strategies 

and monitoring the treatment response

• In light-chain amyloidosis (AL amyloidosis), biomarkers are important tools for risk 

stratification and evaluation of treatment response; however, the role of biomarkers in 

transthyretin amyloidosis (ATTR amyloidosis) has been less extensively investigated 

and their clinical usefulness poorly codified

• This narrative review investigates the role and performance of circulating biomarkers in 

different stages of the diagnostic therapeutic work-up of AL and ATTR CA using 

publications identified in PubMed and Scopus (October 2020) containing the terms 

‘CA biomarkers’ and ‘heart amyloid biomarkers’, either alone or in different combinations 

Summary at-a-glance: 
Biomarkers can be usefully 
integrated with clinical and 

imaging variables at all 
stages in the screening, 
diagnosis, prognosis and 
management of patients 

with systemic amyloidosis

Key terms:
Biomarkers, amyloidosis, NT-proBNP, 

troponin, free light chains

AL amyloidosis, light-chain amyloidosis; AL CA, light-chain cardiac amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; ATTR CA, 
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Circulating biomarkers reflect the pathophysiology of amyloidosis

Read more: 

pages 1–2 of published paper 

The amyloidogenic cascade 

is the pathophysiological 

process leading to 

progressive tissue amyloid 

fibril deposition starting 

from misfolded monomers

Along this pathway, multiple 

pathways are activated, 

each reflected by the 

increase of a specific 

biomarker 

BNP, B-type natriuretic peptide; FLC, free light chain; GDF15, growth differentiation factor-15; HGF, hepatocyte 
growth factor; MMP-9, matrix metalloproteinase-9; MR-proADM, mid-regional pro-adrenomedullin; 
NT-proBNP, N-terminal pro-B-type natriuretic peptide; OPG, osteoprotegerin; OPN, osteopontin; PlGF, placental 
growth factor; RBP4, retinol-binding protein 4; sST2,soluble suppression of tumorigenicity-2; TIMP-1, tissue inhibitor 
of metalloproteinase-1; TTR, transthyretin; vWF, von Willebrand factor.

https://pubmed.ncbi.nlm.nih.gov/33591476/


Biomarker classifications

Read more: 

pages 1–10 of published paper 
AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; CA, cardiac amyloidosis; 
FLC, free light chain; NT-proBNP, N-terminal pro-B-type natriuretic peptide; RBP4, retinol-binding protein 4; 
TTR, transthyretin.

• Biomarkers of systemic amyloidosis

• Free light chains (FLCs)
• Routinely measured by immunochemical methods that are able to distinguish FLCs from LCs as part of whole antibodies

• Transthyretin (TTR) and retinol-binding protein-4 (RBP4)
• Plasma TTR is being evaluated as a disease-specific biomarker because of its central role in ATTR amyloidosis pathogenesis

• RBP4 is a circulating carrier of retinol; the retinol–RBP4 complex stabilizes the TTR tetramer

• Biomarkers of cardiac involvement for:

• Population screening
• No studies have specifically assessed circulating biomarkers for the screening of CA in general or high-risk populations

• Diagnosis
• Natriuretic peptides and cardiac troponins are the most extensively studied circulating biomarkers for the diagnosis of CA, 

especially the AL subtype. Their measurement is currently recommended as a first step of the diagnostic algorithm for CA (see
slides 5–7)

• Risk stratification
• Multiple biomarkers have proven useful for risk stratification in patients with newly diagnosed CA and some are included in 

prognostic scores (see slides 5–7)

• Treatment monitoring
• Few studies have investigated the role of circulating biomarkers to guide selection of the most appropriate treatment, all 

of them in the setting of AL amyloidosis. Similar studies should be performed in ATTR amyloidosis (see slides 5–7)

https://pubmed.ncbi.nlm.nih.gov/33591476/


Key biomarkers for screening, diagnosis, risk stratification 
and response to treatment in AL and ATTR CA

AL CA, light-chain cardiac amyloidosis; ATTR CA, transthyretin cardiac amyloidosis; BNP, B-type natriuretic peptide; 
dFLC, difference between concentrations of involved and uninvolved free light chains; eGFR, estimated glomerular 
filtration rate; FLC, free light chain; (hs-)TnT/I, (high-sensitivity) troponin T/I; NT-proBNP, N-terminal pro-B-type 
natriuretic peptide; RBP4, retinol-binding protein-4; TTR, transthyretin.

Read more: 

pages 2–10 of published paper 

Biomarker Screening Diagnosis Risk stratification Response to treatment

AL CA

BNP, NT-proBNP +/- +++ +++ +++

(hs-)TnT/I +/- + +++ +

FLCs, dFLC n/a +++ +++ +++

ATTR CA

BNP, NT-proBNP +/- + ++ +/-

(hs-)TnT/I +/- + ++ +/-

eGFR n/a n/a ++ n/a

TTR +/- (ATTRv) + (ATTRv) + +

RBP4 +/- (ATTRv) + (ATTRv) n/a n/a

+++ Strong evidence, included in internationally validated scores or consensus recommendations

++ Strong evidence from multiple original studies or a single large cohort original study

+ Limited evidence from small original studies

+/- Controversial issue

n/a No data available

https://pubmed.ncbi.nlm.nih.gov/33527656/


Biomarker staging systems can assist with risk 
stratification and prognosis

AL CA, light-chain cardiac amyloidosis; ATTR CA, transthyretin cardiac amyloidosis; BNP, B-type natriuretic peptide; 
CA, cardiac amyloidosis; dFLC, the difference between the ‘involved’ and ‘uninvolved’ free light chains; eGFR, 
estimated glomerular filtration rate; hs-TnT, high-sensitivity troponin T; NT-proBNP, N-terminal pro-B-type natriuretic 
peptide; sST2, soluble suppression of tumorigenicity-2; TNT II, troponin I; TnT, troponin T.

Read more: 

pages 5–7 of published paper 

AL-CA

Mayo2004 NT-proBNP, 332 ng/L

TnT, 35 ng/L (or TnI, 100 ng/L)

Mayo3b Stage III is divided in two groups

according to: NT-proBNP, 8500 ng/L

Mayo2012 NT-proBNP, 1800 ng/L

TnT, 25 ng/L

dFLC, 180 mg/L

Boston University 

Staging system

BNP, 81 ng/L

TnT, 35 ng/L (or TnI, 100 ng/L)

Dizpenzieri et al. 2014 hs-TnT, 14 ng/L (lower cut-off) or

54 ng/L (higher cut-off)

Dispenzieri et al. 2015 NT-proBNP, 2257 ng/L

TnT, 30 ng/L

dFLC, 116mg/L

sST2, >30 ng/mL

ATTR-CA

Kristen et al. 2017 NT-proBNP, 2584 ng/L (or BNP,

195 ng/L)

TnT, 50 ng/L (or TnI, 580 ng/L)

Grogan et al. 2016 NT-proBNP, 3000 ng/L

TnT, 50 ng/L

National Amyloidosis 

Centre ATTR staging 

system

NT-proBNP, 3000 ng/L

eGFR, 45mL/min/1.73 m2

• Biomarkers have been integrated into staging 
systems that can be used for risk stratification in 
newly diagnosed patients and for predicting 
prognosis
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Biomarkers in CA: cut-offs for diagnosis and 
risk stratification

Read more: 

pages 7 of published paper 
AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; BNP, B-type natriuretic peptide; CA, 
cardiac amyloidosis; FAP, familial amyloid polyneuropathy/hereditary ATTR amyloidosis; hs-TnT, high-sensitivity troponin T; 
NT-proBNP, N-terminal pro-B-type natriuretic peptide; TNT I, troponin I; TnT, troponin T; URL, upper reference limit.

https://pubmed.ncbi.nlm.nih.gov/33527656/


Conclusions and implications

AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; CA, cardiac amyloidosis; NP, natriuretic peptide; TTR, transthyretin.

Discussion points

• While there are no pathognomonic biomarkers 

for amyloidosis, several molecules allow the 

detection of organ involvement and 

dysfunction, with NPs and cardiac troponins 

being the most extensively studied

• There is solid evidence for the integration 

of biomarkers into diagnostic flow-charts, 

which is particularly important given the 

availability of disease-modifying therapies

Links to further useful papers/materials: Pregenzer-Wenzler A, et al. JACC Heart Fail 2020;8(9):701–11.

Implications

• The use of biomarkers for screening for CA in high-risk 

subsets, such as carriers of TTR gene mutations, deserves 

further investigation

• Biomarker-based prognostic scores are used for risk 

stratification and guiding treatment choice; a similar approach 

should be considered for ATTR amyloidosis

• Circulating biomarkers have been investigated in AL amyloidosis 

to a greater extent than ATTR amyloidosis; further research into 

their utility in ATTR amyloidosis may help clinicians to choose the 

best management strategy and monitor each patient

https://pubmed.ncbi.nlm.nih.gov/32653441/


Glossary

• Cardiac troponins I and T: proteins that are important in cardiac muscle contraction; when the heart muscle 

becomes damaged, they are released into the blood and can be measured

• eGFR (estimated glomerular filtration rate): a test to measure the level of kidney function

• Free light chains: one of the proteins produced by immune cells that form antibodies; these circulate in the 

blood and a build up can lead to amyloidosis

• B-type natriuretic peptide (BNP)/N-terminal pro-BNP (NT-proBNP): BNP is hormone that helps to 

regulate blood volume and NT-proBNP is an inactive fragment produced at the same time as BNP; the heart 

releases these when the left ventricle is stretched from working harder than usual




