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Summary at-a-glance:
There is underdiagnosis of ATTR 

amyloidosis in V122I carriers, 
and greater understanding of 
associated manifestations is 
critical for earlier diagnosis 

and treatment

Key terms:
ATTRv amyloidosis, polyneuropathy, 

underdiagnosis, V122I

ATTR amyloidosis, transthyretin amyloidosis; CM, cardiomyopathy; h, hereditary; HF, heart failure; TTR, transthyretin; v, variant; V122I, 
valine-to-isoleucine substitution at position 122.

Introduction

• Variant (v) or hereditary (h) transthyretin amyloidosis (ATTR amyloidosis) is 

caused by mutations in the transthyretin (TTR) gene; the valine-to-isoleucine 

substitution at position 122 (V122I) is one of the most common pathogenic 

TTR variants

• V122I is predominantly found in individuals of West-African descent, with 

3–4% of the African–American population carrying the mutation

• V122I has been associated with cardiomyopathy (CM) and heart failure (HF)

• V122I is substantially underdiagnosed, so a better understanding of the full 

range of its disease manifestations is vital for improving benefit from therapy

• This study assessed the association of the V122I genotype with disease 

diagnoses in the UK Biobank, with the aim of gaining a better understanding of 

early disease manifestations and variant penetrance

Conclusions and implications

• These findings show that V122I carriers are at an increased risk of 

polyneuropathy (PN)

• The results emphasize the underdiagnosis of disease in V122I carriers

• Greater understanding of the manifestations associated with V122I is critical for 

earlier diagnosis and treatment



Participants of African ancestry who were V122I “carriers” (with the genotype) or “non-carriers” (without the genotype) 
were scanned for ICD10 diagnosis codes in three large Biobanks:

• UK Biobank (n=6062)

• Penn Medicine Biobank (n=5737)

• Million Veteran Program (n=82,382)

Read more: 

pages 2–3 of published paper 

ATTRv amyloidosis; variant transthyretin amyloidosis; BMI, body mass index; CM, cardiomyopathy; CTS, carpal 
tunnel syndrome; HF, heart failure; ICD10, International Statistical Classification of Diseases and Related Health 
Problems, 10th Revision; PHEWAS, phenome-wide association analysis; PN, polyneuropathy; V122I, valine-to-
isoleucine substitution at position 122.

Methodology 

Four main analyses were conducted:

• Identification of diagnoses associated with the V122I variant: phenome-wide association analysis (PHEWAS)

• Assessment of four common ATTRv amyloidosis manifestations: CM, PN, carpal tunnel syndrome (CTS), and HF

• To understand the characteristics of V122I carriers with common ATTRv amyloidosis manifestations: comparison 
of carriers with and without an ATTRv manifestation against five variables – age, sex, body mass index (BMI), cigarette 
smoking status, and genetic ancestry

• To ascertain the population attributable risk of common manifestations to the V122I genotype: the fraction of all 
diagnoses in V122I carriers multiplied by risk difference between carriers and non-carriers

https://pubmed.ncbi.nlm.nih.gov/34079032/
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BMI, body mass index; SD, standard deviation.

Baseline characteristics 

UK Biobank Penn Medicine Biobank Million Veteran Program

Phenotypes Non-carriers Carriers P Non-carriers Carriers P Non-carriers Carriers P

n 5819 243 5,547 190 80,031 2,305

Age at enrollment, 

mean (SD)

51.9 (8.1) 52.6 (8.2) 0.22 55 (16) 53 (17) 0.18 57.6 (12.2) 57.3 (12.0) 0.14

Male, n (%) 42.7 46.5 0.27 2,172 (39%) 83 (44%) 0.23 69,294 (86.6%) 1,974 (85.6%) 0.12

BMI, mean (SD) 29.6 (5.4) 29.7 (5.1) 0.76 32 (8.2) 32 (8.4) 0.53 35.9 (8.2) 35.8 (8.0) 0.58

Hypertension, n (%) 36.8 39.7 0.39 3,444 (62%) 116 (61%) 0.83 28,137 (35.2%) 740 (32.1%) 0.02

Diabetes, n (%) 11.3 12.1 0.95 1,577 (28%) 60 (32%) 0.39 12,308 (15.4%) 327 (14.2%) 0.46

Current smoker, n (%) 27.8 27.2 0.99 772 (14%) 18 (9.4%) 0.10 10,909 (13.6%) 303 (13.2%) 0.34

On average, participants were followed up for 7.6 years (range: 0.22–10.0 years) and were 59.6 years of age at 
censoring (range: 42.2–79.0).

https://pubmed.ncbi.nlm.nih.gov/34079032/


PHEWAS showed V122I to be associated with PN

ICD10, International Statistical Classification of Diseases and Related Health Problems, 10th Revision; PHEWAS, 
phenome-wide association analysis; PN, polyneuropathy; V122I, valine-to-isoleucine substitution at position 122.

Read more: 
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Among the 243 V122I carriers in the UK Biobank, 0.8% 

(n=2) were formally diagnosed with amyloidosis, 

compared with 0.1% (n=5) of non-carriers. The two V122I 

carriers were diagnosed at 75.9 and 71.9 years of age

V122I was significantly associated with PN in the UK 

Biobank (P=4.2x10-5), which was replicated in the Penn 

Medicine Biobank (P=6.0x10-3) and the Million Veteran 

Program (P=1.8x10-4) 

• PN prevalence among V122I carriers was 2.1% (n=5), 

9.0% (n=17), and 4.8% (n=111) in the UK Biobank, 

Penn Medicine Biobank, and Million Veteran Program, 

respectively

PHEWAS of V122I variant and 427 ICD10 
diagnosis codes

https://pubmed.ncbi.nlm.nih.gov/34079032/
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V122I increases risk of common ATTRv manifestations

• In the UK Biobank, compared with non-carriers, V122I 
carriers were significantly more likely to have at least 
one of CM, PN, CTS, or HF (P=1.5x10-6)

• 11.1% of carriers had at least one common 
manifestation compared with 4.9% of 
non-carriers (P=1.5x10-6)

• Time to first diagnosis of a common ATTRv
amyloidosis manifestation was significantly 
associated with V122I genotype (P=2.62x10-5)

• When assessed separately for each diagnosis, 
V122I carriers had a significantly higher cumulative 
incidence of PN (P=9.5x10-4), CTS (P=0.01), 
and HF (P=2.0x10-3)

• 37.4% of V122I carriers had at least one of these 
manifestations by age 75

Cumulative incidence of common ATTRv
amyloidosis manifestations by V122I genotype

ATTRv amyloidosis; variant transthyretin amyloidosis; CM, cardiomyopathy; CTS, carpal tunnel syndrome; HF, heart 
failure; PN, polyneuropathy; V122I, valine-to-isoleucine substitution at position 122.
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Characteristics and risk factors associated with V122I

In the UK Biobank African ancestry population, the 

V122I variant was attributable to risk of diagnosis, 

as follows:

• 16.7% of PN diagnosis risk

• 6.5% of HF diagnosis risk

• 4.1% of CTS diagnosis risk

• 2.4% of CM diagnosis risk

Those with at least one common ATTRv

amyloidosis manifestation were more likely to be 

older (P=2.8x10-6) and current or former cigarette 

smokers (P=1.4x10-2)

• However, the association with smoking was not 

statistically significant when controlling for 

multiple comparisons

ATTRv amyloidosis; variant transthyretin amyloidosis; CM, cardiomyopathy; CTS, carpal tunnel syndrome; HF, heart 
failure; PN, polyneuropathy; V122I, valine-to-isoleucine substitution at position 122.

https://pubmed.ncbi.nlm.nih.gov/34079032/


Conclusions and implications

ATTRv amyloidosis; variant transthyretin amyloidosis; CM, cardiomyopathy; PN, polyneuropathy; V122I, valine-to-
isoleucine substitution at position 122.

Implications

• The finding that the V122I variant is significantly associated 

with PN diagnosis has important clinical implications –

physicians should have a high clinical suspicion for the 

multisystemic manifestations of ATTRv amyloidosis in 

V122I carriers, including both CM and PN

• This study has identified treatable clinical manifestations 

associated with carrying a variant that is common in individuals 

of African ancestry, who are historically understudied in 

genetic research

• Greater understanding of the manifestations associated with 

V122I is critical for earlier diagnosis and treatment

Read more: 

pages 6–8 of published paper 

Links to further useful papers/materials: Carr AS, et al. Neuromuscl Disord 2015;25(6):511–5.

Discussion points

• This is the first study, to the authors’ knowledge, to 

show a significant association between the V122I 

genotype and PN

• The main strength of this study compared with others on 

V122I carriers is its size and prospective nature, although 

the number of V122I carriers with common ATTRv

amyloidosis manifestations in the UK Biobank is low

• Only two of 243 patients were diagnosed with amyloidosis, 

suggesting a considerable underdiagnosis of the disease, 

which is consistent with previous literature

https://pubmed.ncbi.nlm.nih.gov/34079032/
https://pubmed.ncbi.nlm.nih.gov/25819286/


Glossary

• Genotype: an individual’s collection of genes

• Million Veteran Program: a large, multi-ethnic cohort within the US Department of Veteran Affairs, which 
includes more than 825,000 veterans over 18 years of age who have been recruited since 2011 across the 
United States

• Penn Medicine Biobank: includes over 60,000 participants over 18 years of age enrolled through the 
University of Pennsylvania Health System since 2008

• UK Biobank: recruited ~500,000 participants in England, Wales, and Scotland between 2006 and 2010

• Variant penetrance: the proportion of people with a particular genetic variant who exhibit signs and 
symptoms of a genetic disorder




