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Conclusions and implications

• The IL-6 axis may be implicated in the pathogenesis of ATTR-CM:

• Raised IL-6 levels correlate with clinical presentation and are associated with 

worse outcomes in ATTR-CM, but IL-6 does not improve risk stratification over and 

above established risk prediction parameters

• Further research is required to gain greater understanding of the association between IL-6 

levels and severity and progression of ATTR-CM

Introduction

• The clinical course of transthyretin amyloidosis (ATTR amyloidosis) can be rapid and 

aggressive; thus, early identification and treatment of patients with this disease is essential 

to improve health outcomes and survival

• Recent evidence suggests that inflammation may be associated with disease progression in 

patients with transthyretin amyloid polyneuropathy (ATTR-PN) and heart failure, as indicated 

by elevated interleukin-6 (IL-6) levels in these individuals

• In patients with transthyretin amyloid cardiomyopathy (ATTR-CM), little is known about the 

inflammatory state

• Whether differences in immunologic response to myocardial protein deposits in 

ATTR-CM are associated with the differences observed between stable disease 

and rapidly progressive disease remains to be established

• This study investigated differences in IL-6 levels among patients with ATTR-CM to establish 

whether IL-6 levels are predictive values for cardiovascular (CV) outcomes

Summary at-a-glance: 
Inflammation may be 

implicated in the 
pathogenesis of ATTR-CM; 

however, at present, 
establishing IL-6 levels does 

not add further risk 
stratification potential to 

established risk 
prediction models
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Methodology and patient population results
• Prospective study carried out at the tertiary referral center for amyloidosis at Heidelberg University Hospital between July 2016 and 

October 2018. Overall, 138 patients who consecutively presented at the center were screened

• In total, 121 patients were included in the study, along with 27 control volunteers 

• Control volunteers were required to have normal readings for: echocardiography, clinical presentation and high-sensitive cardiac troponin T (cTnT), 
C-reactive protein, and N-terminal pro-brain natriuretic peptide (NT-proBNP) levels

• Blood samples were taken during a routine medical visit and measured for IL-6 levels

• Patients were followed up after 12 months. Prespecified endpoints were: heart transplantation (htx) or death and a combination 
of htx/death or cardiac decompensation (major cardiac events [MACE])

*Patients receiving transthyretin-stabilizer therapy were eligible to participate (n=26) as dysfunctional protein is still present.
†P<0.001 vs ATTRv groups
ATTR, transthyretin amyloidosis; CM, cardiomyopathy; cTnT, cardiac troponin T; htx, heart transplantation; IL-6, interleukin-6; 
MACE, major cardiac events; NT-proBNP, N-terminal pro-brain natriuretic peptide; v, variant; wt, wild-type.

Read more: 

pages 3–5 of published paper 

ATTRwt (n=54)

• Age: 78.5±6.8 years†

• Sex: 90.7% male†

• cTnT: 63.6±40.7 pg/mL†

• NT-proBNP: 7219.4±8213.5 ng/L†

Symptomatic ATTRv-CM (n=52)

• Age: 66.1±8.1 years

• Sex: 75.0% male 

• cTnT: 59.0±95.4 pg/mL

• NT-proBNP: 3457.3±4321.9 ng/L

Asymptomatic ATTRv-CM (n=15)

• Age: 46.9±11.2 years

• Sex: 60.0% male 

• cTnT: 4.7±2.4 pg/mL

• NT-proBNP: 173.6±260.6 ng/L

Controls (n=27)

• Age: 53.3±19.6 years 

• Sex: 59.3% male 

• cTnT: 8.1±7.6 pg/mL

• NT-proBNP: 258.8±35.2 ng/L

Inclusion criteria:

• Age >18 and <90 years

• ATTRwt, ATTRv, or asymptomatic ATTRv carrier

Exclusion criteria:

• Patients with light-chain amyloidosis (n=7)

• Liver transplant recipients (n=1)

• Patients receiving transthyretin-lowering therapies* (n=5)

• Unclear diagnosis (n=3)

• Declined to participate (n=1)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7988596/


IL-6 levels were significantly elevated in patients with ATTRwt, 
but not in those with asymptomatic or symptomatic ATTRv

• Median IL-6 levels were significantly higher in ATTRwt
patients vs controls volunteers (P=0.03)

• Median (median absolute deviation) values:

• Controls = 4.18 pg/mL (0.79)

• Asymptomatic ATTRv = 4.18 pg/mL (0.61)

• Symptomatic ATTRv = 4.58 pg/mL (0.81)

• ATTRwt = 5.52 pg/mL (1.59)

ATTR, transthyretin amyloidosis; cTnT, cardiac troponin T; IL-6, interleukin-6; NT-proBNP, N-terminal pro-brain natriuretic peptide; 
v, variant; wt, wild-type; Ctrl, control; Asym, asymptomatic.

Read more: 
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• For subgroup analysis, patients were divided by positive 

cardiac troponinT (cTnT) levels according to the estimated 

cut off in a recent study (>50 ng/ml) by Kristen AV, et al. JACC 

Cardiovasc Imaging 2014;7:502–10

• For sub-cohort definition of natriuretic peptide levels (glomerular 

filtration rate adjusted NTproBNP), NTproBNP levels were 

adjusted to renal function as described by Luchner A, et al. Clin 

Chem Lab Med 2010;48:121–8

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7988596/


IL-6 is not an independent risk predictor in ATTR-CM

IL-6 improves risk prediction in NT-proBNP-positive 

patients and in cTnT-negative patients

In patients with elevated NT-proBNP levels (>450 ng/mL), high IL-6 

levels were significantly associated with htx/death (P=0.052)

In cTnT-negative patients (<50 ng/mL), there was a prognostic 

separation for htx/death (P=0.02) and a borderline significant prognostic 

separation for MACE (P=0.049)

IL-6 is not an independent risk predictor in ATTR-CM

Univariate analyses revealed association of low IL-6 levels with:

Cardiac decompensation and htx/death (odds ratio [OR]: 95% confidence interval [CI]: 0.26, 0.09–

0.72; P=0.01)

htx/death (OR: 95% confidence interval [CI]: 0.15, 0.04–0.58; P=0.006)

Multivariate analyses revealed no significant improvement of risk prediction for IL-6: 

• htx/death (OR: 0.42; 95% confidence interval [CI] (0.06–2.83); P=0.37)

• MACE (OR: 1.11; 95% CI (0.23–5.29); P=0.89)

ATTR, transthyretin amyloidosis; cTnT, cardiac troponin T; htx, heart transplantation; IL-6, interleukin-6; MACE, major cardiac 
events; NT-proBNP, N-terminal pro-brain natriuretic peptide; OR, odds ratio; v, variant; wt, wild-type.
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pages 5–8 of published paper 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7988596/


Increased IL-6 levels were associated with CV events 
in ATTR-CM

During follow-up, 19 patients died; 6 patients required high urgent htx (2 died waiting for the organ and 2 received transplants); 
14 patients were hospitalized due to cardiac decompensation requiring additional treatment with diuretics for recompensation; 

and 24 patients reached at least 1 of the pre-specified combined endpoints 

* combined endpoint of htx/death or cardiac decompensation 

ATTR-CM, transthyretin amyloid cardiomyopathy; CV, cardiovascular; hxt, heart transplantation; IL-6, interleukin-6; 
MACE, major cardiac event; mo., months; No., number.
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Patients with 

increased IL-6 

levels had higher 

risk for MACE 

(P=0.01) or 

death/htx

(P=0.006)

*
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Conclusions and implications

ATTR, transthyretin amyloidosis; CM, cardiomyopathy; htx, heart transplantation; IL-6, interleukin-6; MACE, major cardiac events; v, variant; wt, wild-type.

Discussion points

• Elevated IL-6 levels were observed in patients 
with ATTRwt amyloidosis, but not asymptomatic 
or symptomatic ATTRv-CM patients

• IL-6 concentrations correlated with severity of 
clinical presentation

• IL-6 levels were significantly associated with 
the clinical outcomes of htx/death or MACE 
(univariate analyses)

• However, multivariant analyses, including those 
assessing IL-6 and well-established risk factors, 
showed that no additional value was seen over 
established risk predictors

Links to further useful papers/materials: Fontes JA, Rose NR. Cytokine 2015;74:62–8

Implications

• These findings demonstrate an association 
between IL-6 levels and severity and prognosis 
of disease, suggesting that IL-6 is associated with 
outcomes in ATTR-CM 

• However, the findings do not provide evidence for 
causality of IL-6 in the pathogenesis of ATTR-CM

• Thus, IL-6 may be secondary to the 
manifestation of ATTR-CM, and possibly a factor 
associated with heart failure, irrespective of 
underlying disease

• Further research is required to improve 
risk stratification

https://pubmed.ncbi.nlm.nih.gov/25649043/


Glossary

• IL-6 (interleukin-6): a protein produced by a variety of cells that helps to regulate immune responses. 

IL-6 is a cytokine that acts within the immune system to direct the immune response to numerous conditions, 

including inflammation, infection, autoimmune disorders, and CV diseases

CV, cardiovascular.


