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Summary at-a-glance:
Metabolomic analysis was used 
to identify candidate biomarkers 

in ATTR-V30M amyloidosis 
patients. These biomarkers can 
potentially be used to aid early 

diagnosis and to monitor disease 
progression
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Introduction
• Early disease manifestation of transthyretin amyloidosis (ATTR amyloidosis) is difficult 

to achieve with current diagnostic tools, as these lack the sensitivity required to detect 
early disease

• Underlying pathologic diseases can be linked to biomarkers; however, there are 
currently no biomarkers to aid in the diagnosis of ATTR amyloidosis 

• Metabolomics can be used to identify potential metabolite biomarkers, which then may 
have use as a diagnostic tool for a given condition

• This study utilized metabolomic analysis to identify candidate biomarkers in patients 
with hereditary (variant) transthyretin amyloidosis (ATTRv amyloidosis) with the 
Val30Met (V30M) mutation, using gas chromatography-mass spectrometry (GC-MS) 
and liquid chromatography-mass spectrometry (LC-MS)

Conclusions and implications
• Patients with ATTR-V30M amyloidosis were found to have substantially different 

metabolomic profiles compared with both matched controls and asymptomatic V30M 
carriers, with 24 metabolites found to be significantly altered

• Identified metabolites have the potential to be used as biomarkers for early detection 
of disease and for monitoring progression

• Further studies are required to validate the use of identified biomarkers



Methodology 
• Patients with ATTR-V30M amyloidosis, asymptomatic TTRV30M carriers, and matched control individuals participated in 

the study
• Metabolomic analysis was conducted by subjecting plasma samples to GC-MS and LC-MS for metabolite extraction

Read more: 
pages 3–5 of published paper 

• Differences in metabolomic profiles between groups determined by partial least squares-discriminant analysis (PLS-DA) 
using three models (M)

– M1: ATTR-V30M amyloidosis vs matched control
– M2: ATTR-V30M amyloidosis vs asymptomatic TTRV30M carriers
– M3: Asymptomatic TTRV30M carriers vs matched control  

• Metabolites were considered significant if there was a variable importance in projection (VIP) >1.0 and a non-zero 
Jack-Knife confidence interval (CI, 95%)

27 ATTR-V30M amyloidosis 
patients 

(13 female; 14 male)

26 asymptomatic TTRV30M 
carriers 

(12 female; 14 male)

26 matched controls from 
same geographic area
(12 female; 14 male)

GC-MS and LC-MS

ATTR amyloidosis; transthyretin amyloidosis; CI, confidence interval; GC, gas chromatography; LC, liquid 
chromatography; M, model; MS, mass spectrometry; PLS-DA, partial least squares – discriminant analysis; 
TTR, transthyretin; V30M, Val30Met; VIP, variable importance in projection. 
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Significantly altered metabolites in ATTR-V30M amyloidosis patients 
compared with matched controls and asymptomatic carriers

Read more: 
pages 5–7 of published paper 

Footnote for both figures:
* Significantly altered metabolites in ATTR-V30M amyloidosis patients 
compared with both controls and asymptomatic TTRV30M carriers  

In total, 24 plasma metabolites were 
found to be significantly altered in 
ATTR-V30M amyloidosis patients 

• 6 increased
• 18 decreased  

11 metabolites differentiated the 
ATTR-V30M amyloidosis patients from 

both the matched controls and the 
asymptomatic TTRV30M carriers 

• 9 additional metabolites found in M1
• 4 additional metabolites found in M2 

Metabolomic analysis found 
123 unique metabolites 

• GC: 48
• LC: 75

Increased in ATTR-V30M amyloidosis patients 

Decreased in ATTR-V30M amyloidosis patients 

(M1) (M2)

AC, acylcarnitines; ATTR amyloidosis; transthyretin amyloidosis; GC, gas chromatography; LC, liquid 
chromatography; M, model; TTR, transthyretin; V30M, Val30Met; VIP; variable important in projection.
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Potential biomarkers for ATTR amyloidosis 

Read more: 
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• Patients with ATTR-V30M amyloidosis were found to have a substantially different metabolomics profile when compared 
with the matched control and asymptomatic control groups and displayed clear group separation in M1 and M2

• In contrast, metabolic differences were not found between the asymptomatic group and the controls  
• ATTR-V30M amyloidosis patients were found to have decreased levels of glucose and of several amino acids, and may 

have involvement in the physiologic and neurologic phenotype 

Tryptophan Phenylalanine Tyrosine Glucose

Possible 
involvement 
in autonomic 
dysfunction

Defects in catabolic pathway 
can deplete downstream 

neurotransmitters, leading to 
autonomic dysfunction 

e.g. hypotension

ATTR amyloidosis; transthyretin amyloidosis; M, model; TTR, transthyretin; V30M, Val30Met.

The identified metabolites may have potential use as biomarkers for the disease

Affects tyrosine hormone 
synthesis and leads to 

decrease in thyroxine, which 
is transported by TTR 

Increased demand for 
energy may have led to 

lower levels in ATTR 
amyloidosis
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Discussion points
• To the authors’ knowledge, this is the first 

metabolomics analysis of disturbances in patients 
with ATTR-V30M amyloidosis

• ATTR-V30M patients have a substantially 
different metabolomics profile compared with 
both matched controls and asymptomatic carriers: 

• 24 plasma metabolites were found to be significantly 
different between ATTR amyloidosis patients and 
both controls and asymptomatic carriers

• Identified potential biomarkers were statistically 
significant but not necessarily biochemically 
significant; further studies are needed to validate 

Links to further useful papers/materials: Ribbenstedt A, et al. PLoS One 2018;13(11):e0207082; Yamashita T, et al. J Neurol 2018;265(1):134–140.

Implications
• Dysregulated metabolite levels may be involved in 

the physiologic and neurologic phenotype of 
ATTR amyloidosis 

• These metabolites could be used as biomarkers 
in the diagnosis of ATTR-V30M amyloidosis

• Potential for asymptomatic carriers to be 
monitored for alteration of identified metabolites

• Identified biomarkers may aid in early diagnosis
and improve understanding of disease progression

• Early disease detection would enable initiation of 
treatment before severe damage from deposited 
amyloid occurs

Read more: 
pages 7–9 of published paper 
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• Jack-knife: A method used to estimate the variance and bias of a large population
• Metabolomics: An approach to identify a range of both known and unknown metabolites in a 

biologic sample
• Partial least squares – discriminant analysis: Used to identify discriminating metabolites between 

ATTR-V30M amyloidosis patients, controls, and asymptomatic carriers  
• Variable importance in projection: Generated by the PLS-DA and represents the contribution to the 

discrimination of each metabolite between groups

ATTR amyloidosis, transthyretin amyloidosis; PLS-DA; partial least squares – discrimination analysis; 
V30M, Val30Met.
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