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Conclusions and implications

• V122I TTR variant is associated with subclinical cardiac abnormalities in 

middle age (worse left ventricular [LV] systolic function and higher LV mass 

than those without this variant), which have been associated with 

increased risk of HF

• ECHO screening of middle-aged black individuals who carry V122I TTR

may predict risk of symptomatic HF and inform prevention strategies

Introduction
• The most common pathogenic variant in the transthyretin (TTR) gene in the 

US is valine-to-isoleucine substitution at position 122 (V122I)

• V122I is commonly found in individuals of African ancestry and associated 
with greater risk of heart failure (HF) after 65 years of age

• It is unknown whether echocardiography (ECHO) screening could identify 
subclinical cardiac abnormalities during middle age to stratify individuals 
by risk 

• This observational cohort study aimed to examine the association between 
V122I TTR variant and adverse cardiac mechanics among middle-aged 
black adults without symptomatic HF

Summary at-a-glance: 
Individuals carrying the 

V122I transthyretin variant
have abnormal subclinical 

cardiac structure and
function in middle age 

compared with those not 
carrying the variant

Key terms:
Cardiac amyloidosis, heart failure, 

transthyretin, V122I 

ECHO, echocardiography; HF, heart failure; LV, left ventricular; TTR, transthyretin; V122I, valine-to-isoleucine substitution at 
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Methodology and patient population
Primary outcome measure: ECHO LV circumferential and 

longitudinal systolic strain and LV structure at years 25 and 30 
of follow-up

BMI, body mass index; ECHO, echocardiography; LV, left ventricular; TTR, transthyretin; US, United States; 
V122I, valine-to-isoleucine substitution at position 122.
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Observational cohort of black and white adults across 4 US urban 

sites recruited from 1985–1986 and followed >30 years

(N=2637)

1207 had genetic analysis

Random sampling

875 black adults had genetic data available

672 had ECHO in year 25 636 had ECHO in year 30

207 lost to follow-up

32 no ECHO

Genotype quality thresholding

197 lost to follow-up

6 no ECHO

Clinical characteristics of participants with ECHO at year 25 

Characteristic

Those without

the variant

(n=648)

Those with the

V122I TTR

variant (n=24)

Age, yr 49.4 (3.8) 49.3 (4.1) 

Female sex, n (%) 416 (64.2) 12 (50.0)

African ancestry 0.8 (0.1) 0.8 (0.1)

Hypertension, n (%) 299 (46.1) 13 (54.2)

Diabetes, n (%) 99 (15.3) 3 (12.5)

Current smoker, n (%) 123 (19.0) 5 (20.8) 

Body mass index (BMI) 32.1 (7.6) 34.4 (9.1) 

Total cholesterol, mg/dL 186.9 (38.3) 192.4 (52.3)
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Comparison of clinical characteristics at 25 and 30 years

LV, left ventricular; TTR, transthyretin; V122I, valine-to-isoleucine substitution at position 122.

Abnormal 

subclinical cardiac 

structure and

function was 

observed in 

individuals carrying 

the V122I TTR

variant compared 

with those without 

the variant

• Rates of hypertension, diabetes, and current smoking were not 

significantly different between those who did and did not carry V122I TTR

• There was no difference in LV circumferential strain, longitudinal strain, or 

LV structure between those who did versus did not carry V122I TTR

• Those who carried V122I TTR had significantly lower absolute LV 

circumferential strain (mean 12.4 percentage units) compared with those 

who did not carry the variant (mean 14.5 percentage units)

• Those who carried V122I TTR also had significantly higher LV mass 

index values (mean 97.5 g/m2) compared with those who did not 

(mean 83.7 g/m2)
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At 25 

years

At 30 

years
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Conclusions and implications

HF, heart failure; LV, left ventricular; TTR, transthyretin; V122I, valine-to-isoleucine substitution at position 122.

Discussion points

• V122I TTR carrier status is associated 

with subclinical cardiac abnormalities 

consistent with ATTR-CM at an earlier 

point in life (at a mean age of 54 years) 

than previously reported (not prior 

65 years) 

• Mid-LV circumferential strain is a 

sensitive marker that is impaired in 

ATTR-CM and has improved with 

tafamidis therapy in the 

ATTR-ACT study

Links to further useful papers/materials: Damrauer SM, et al. JAMA 2019;322(22):2191–202. 

Implications

• The authors suggest that middle-aged black adults with the V122I TTR

variant should have access to earlier screening with ECHO

• These results may inform screening strategies using ECHO with 

speckle tracking for asymptomatic individuals who carry the V122I TTR

variant, starting as early as the fifth or sixth decade of life

• Midlife screening of those with the variant may identify risk of 

symptomatic HF and inform prevention strategies

• Further studies are needed to determine whether aggressive risk-factor 

modification or early treatment with Food and Drug 

Administration–approved investigative TTR therapies could help prevent 

or delay incident HF in those carrying V122I TTR
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Glossary

• Circumferential systolic strain: the change in length of the myocardium along the circumferential axis of 

the left ventricular as viewed in the short axis, which occurs with each cardiac cycle

• Echocardiography with speckle tracking: a technique that analyses the motion of tissues in the heart by 

using the naturally occurring speckle pattern in the myocardium or blood when imaged by ultrasound

• Longitudinal systolic strain: the base-to-apical left ventricular shortening that occurs with each cardiac 

cycle; the more negative, the greater the shortening, and more normal the function

• LV (left ventricular) systolic function: typically measured by how much blood is being pumped out of the 

left ventricle of the heart (the main pumping chamber) with each contraction in ejection fractions


