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Conclusions and implications
• The data in this study suggest that NNTTR is a disease driver, the 

reduction of which is sufficient to ameliorate ATTRv-PN, as long as

pretreatment NNTTR levels are below a critical clinical threshold

• The lower the NNTTR level on initiation of tafamidis, the more likely it is 

that disease progression will be slowed or stopped by tafamidis treatment

Introduction
• When transthyretin (TTR) monomers misfold, they aggregate into structures 

such as soluble non-native TTR (NNTTR) oligomers and amyloid fibrils

• The diagnosis of hereditary transthyretin amyloidosis with polyneuropathy 

(ATTRv-PN) is complex and there are currently no plasma or urine tests 

that are diagnostic for this condition; however, several publications have 

hypothesized that NNTTR oligomers are the pathogenic drivers of 

amyloid diseases

• This study aimed to establish whether NNTTR levels correlate with the 

clinical status of patients with ATTRv-PN with the Val30Met (V30M) 

TTR mutation

• In addition, the study assessed whether tafamidis treatment reduced 

NNTTR levels in patients with ATTRv-PN

Summary at-a-glance: 
NNTTR levels have the 

potential to predict clinical 
response to tafamidis
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• Plasma samples were obtained from:

• Portuguese presymptomatic V30M TTR carriers (n=33) and symptomatic pretreatment V30M 
ATTRv-PN patients (n=20) participating in a long-term observational study at the Centro Hospitalar 
do Porto

• Non-ATTR amyloidosis polyneuropathy patients from the Columbia University College of Physicians 
and Surgeons (n=10; all patients had other peripheral neuropathies)

• Age-matched Portuguese controls without ATTRv-PN (n=34)

• Plasma NNTTR levels were quantified using a newly developed sandwich enzyme-linked immunosorbent 
assay (ELISA) called NNTTR-Dx ELISA

• ELISA was also performed on plasma samples from a group of V30M ATTRv-PN patients prior to the 
initiation of tafamidis treatment (20 mg once daily) and after 12 and 24 months of treatment

• Plasma samples were obtained from the “tafamidis treatment response” cohort sample set recently 
studied by Monteiro et al. (n=81)

• Patients were clinically classified as “responders” and “non-responders” to treatment

Methodology

ATTR amyloidosis, transthyretin amyloidosis; ATTRv-PN, hereditary transthyretin amyloidosis with polyneuropathy; 
ELISA, enzyme-linked immunosorbent assay; NNTTR, non-native transthyretin; TTR, transthyretin; V30M, Val30Met.

Read more: 

page 7 of published paper 

https://pubmed.ncbi.nlm.nih.gov/31217346/
https://pubmed.ncbi.nlm.nih.gov/33597308/


NNTTR-Dx ELISA accurately and specifically identifies 
both patients with ATTRv-PN and presymptomatic V30M 
carriers using plasma samples
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• The assay detected significant plasma levels of NNTTR in 

most presymptomatic V30M TTR carriers (red squares) and 

all ATTRv-PN patients (green triangles) (P<0.001)

• NNTTR was present at lower levels in presymptomatic 

V30M carriers than in symptomatic patients

• NNTTR was not detected in the plasma of age-matched 

controls (blue circles) or in subjects with other peripheral 

neuropathies but not ATTRv-PN (orange diamonds), 

suggesting NNTTR can be useful in diagnosing ATTRv-PN
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NNTTR levels dramatically decreased during treatment

NNTTR, non-native transthyretin.

Read more: 

page 3–6 of published paper 

NNTTR levels were substantially reduced at 12 (red circles) and 24 (green 

circles) months in patients who received tafamidis treatment (20 mg once daily; 

n=81).

Mean pretreatment NNTTR levels were significantly lower in the responder 

group compared with the non-responder group (85.3 ± 5.6 vs 135.5 ± 17.5; 

P=0.0025), indicating that a low NNTTR level alone may be a useful 

prognostic biomarker in predicting response to tafamidis.

84% (43/51) of the tafamidis responders had a baseline NNTTR level below the 

mean NNTTR value for the entire responder cohort, suggesting NNTTR levels 

could be useful for indicating when treatment should commence in 

presymptomatic carriers, with a high baseline NNTTR level indicating a lower 

probability of success with tafamidis.

https://pubmed.ncbi.nlm.nih.gov/33597308/


NNTTR levels are associated with sex, disease onset, 
and total native TTR (tTTR) levels

ATTRv-PN, hereditary transthyretin amyloidosis with polyneuropathy; NNTTR, non-native transthyretin; tTTR, total 
native transthyretin; V30M, Val30Met.
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Female ATTRv-PN patients had lower NNTTR levels than males at baseline, but the difference 

was not significant. Importantly, male V30M ATTRv-PN patients with low baseline NNTTR levels 

were more likely to respond to tafamidis treatment.

A subset of patients with early disease onset (<50 years) had significantly higher NNTTR 

levels, suggesting a younger age of disease onset is associated with higher NNTTR levels.

The typical responder has lower NNTTR levels (p=0.0025) and higher tTTR plasma levels at 

baseline. In addition, baseline NNTTR/tTTR ratios before treatment were significantly different 

between the responder and non-responder groups (P=0.0098).

90% of all responders had a baseline NNTTR/tTTR ratio <0.62. As such, a ratio >0.62 suggests 

that the patient is much less likely to respond. The NNTTR/tTTR ratio could be useful in 

guiding the clinical decision on when treatment should begin, especially as part of an equation.

Baseline NNTTR/tTTR levels
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Conclusions and implications
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Discussion points

• This study demonstrates that the lower the NNTTR level on initiation of tafamidis, the more likely it is that 

disease progression will be slowed or stopped by tafamidis treatment

• These data suggest that NNTTR is a disease driver, the reduction of which is sufficient to improve clinical 

manifestations of ATTRv-PN when NNTTR levels are relatively low before treatment

• High pretreatment NNTTR levels seem to be associated with a form or stage of V30M ATTRv-PN, perhaps with 

sustained inflammation, immune activation, and/or organ dysfunction, that has more than the aggregation of TTR 

driving pathology

• For these roughly one-third of PN patients, the authors hypothesize that ameliorating the proteinopathy by any of the 

available treatments is necessary but not sufficient to stop PN progression. In other words, lowering NNTTR levels 

leads to a profound clinical response only in those patients in whom NNTTR was low to begin with and whose V30M 

TTR PN is driven principally by TTR aggregation (including NNTTR formation)

• Treatment should commence before the NNTTR/tTTR ratio exceeds 0.62 points (or its equivalent in fully analytically 

and clinically validated assays), to maximize the chance of obtaining a good response to tafamidis treatment

Links to further useful papers/materials: Monteiro C, et al. JCI Insight 2019;4(12):e126526.

Implications

• Changes in NNTTR level have 

the potential to be a surrogate 

marker, or part of an equation, 

for predicting clinical 

response

• The authors suggest that 

NNTTR levels should be 

measured yearly in 

asymptomatic carriers

• Further analytical and clinical 

validations are necessary

before this, or a similar assay, is 

used in routine clinical 

decision-making
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Glossary

• ELISA (enzyme-linked immunosorbent assay): a plate-based assay (experimental) technique designed 

for detecting proteins.


