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Unraveling Hereditary ATTR Amyloidosis: Key Variants and Clinical Insights

Announcer:
Welcome to ReachMD. This medical industry feature, titled “Unraveling Hereditary ATTR Amyloidosis: Key Variants and Clinical
Insights,” is sponsored by AstraZeneca. Here’s your host, Dr Jennifer Caudle.

Dr Caudle:
This is ReachMD, and I’m your host Dr Jennifer Caudle. And joining me today to discuss common variants and clinical presentations of
hereditary transthyretin-mediated amyloidosis, also known as ATTR amyloidosis, are Drs Thomas Brannagan and Nitasha Sarswat. Dr
Brannagan is a Professor of Neurology, as well as the Director of both the Peripheral Neuropathy Center and the Columbia Neuropathy
Research Center at Columbia University in New York. Dr Brannagan, welcome to the program. 

Dr Brannagan:
Well, thank you for having me, Dr. Caudle.

Dr Caudle:
Of course. And also with us is Dr Sarswat, Assistant Professor of Medicine in the Section of Cardiology, as well as the Director of the
Infiltrative Cardiomyopathy program, at the University of Chicago. Dr. Sarswat, thank you so much for joining us today. 

Dr Sarswat:
Great to be here.

Dr Caudle: 
So, let's start our discussion with you, Dr Brannagan. Can you explain the key differences between hereditary ATTR amyloidosis and
wild-type ATTR amyloidosis?

Dr Brannagan:
So hereditary ATTR amyloidosis and wild-type ATTR amyloidosis are essentially the same disease but with different mechanisms.1–4 

Hereditary ATTR is caused by mutations in the TTR gene, leading to destabilization and dissociation of TTR tetramers, which then
misfold and form amyloid fibrils.1–4 It typically presents in the third to fifth decade of life and can manifest in three phenotypes with:5,6

A: a predominantly polyneuropathy symptoms that are sensorimotor and autonomic,
B: predominantly cardiomyopathy symptoms including heart failure,
Or C: a mixed phenotype in which both polyneuropathy and cardiomyopathy symptoms are present.7

In comparison, wild-type ATTR is caused by a poorly understood age-related mechanism that results in instability and misfolding of the
TTR protein.1–4 It typically occurs in individuals over 60 years old. Wild-type ATTR primarily affects the heart but can also involve other
organs and systems.5,8,9 In fact, carpal tunnel syndrome is a common feature of both ATTR types.4,10–12

And we have data from a prospective study of 108 patients who underwent right heart catheterization and endomyocardial biopsy which
found that 10 percent of patients with heart failure with preserved ejection fraction had either hereditary or wild-type ATTR.13

In a retrospective analysis of about 1500 patients, two out of five patients with ATTR were found to have the hereditary disease.14
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Now, in the United States, patients with hereditary ATTR, approximately 60 percent have a mixed phenotype. So although each TTR
gene variant is associated with a predominant phenotype, the majority of patients will actually exhibit multisystem involvement.14

Lastly, hereditary ATTR amyloidosis is transmitted in an autosomal dominant manner, meaning there's a 50 percent chance of an
affected individual passing the pathogenic variant to their children.6,15,16 However, the penetrance of the gene can vary, with some
carriers remaining asymptomatic while others develop symptoms.6,17 This variability in symptom expression, even among individuals
with the same pathogenic variant, contributes to the disease’s clinical heterogeneity.6,17,18 The factors influencing the expression of
symptoms are still unknown, but they likely involve a complex interplay of genetic, environmental, and possibly epigenetic factors.6,18,19

Dr Caudle: 
Thank you so much for that breakdown, Dr Brannagan. And now if we turn to you, Dr Sarswat, what are the most common variants of
hereditary ATTR amyloidosis?

Dr Sarswat:
Well, 47 different TTR variant have been reported in the US And this is based on the THAOS Registry, which is a global observational
survey in individuals with hereditary or wild-type ATTR or who are asymptomatic carriers.15

The three most common variants in the US are V122I at about 45 percent, T60A at 20 percent, and V30M at six percent.15  

I do want to note that there was a recent change to the naming convention. For example, V122I, which is isoleucine replacing valine at
the 122nd amino acid position, is p.V142I with the new nomenclature. Both names refer to the same variant, but many of us still refer to
it as V122I, as we’ll do for this program.20

Now in terms of their clinical presentation, the V30M variant is primarily associated with polyneuropathy, but many patients also present
with a cardiomyopathy at diagnosis. On the other hand, the T60A and the V122I variants are predominantly associated with
cardiomyopathy, but neurologic involvement has also been noted at diagnosis.6,21

In fact, globally, up to 60 to 80 percent of patients with hereditary ATTR have a mixed phenotype, depending on the variant.18,21–25

This underscores the complexity of managing this condition because even within the same family, signs and symptoms of the disease
can vary widely.6,17,25

So it’s important to obtain a thorough history and exam to assess for both polyneuropathy and cardiomyopathy when suspecting ATTR
disease and to collaborate closely with a neurologist to diagnose and manage the patient. And the key here is to send for a DNA
sequencing in addition to amyloid typing and biopsy to confirm the hereditary ATTR diagnosis.26–29

And once hereditary ATTR is suspected or confirmed, genetic counseling and cascade genetic screening can be helpful to identify any
family members at risk for disabling neuropathy and cardiomyopathy.27

Dr Caudle: 
So then let’s do an in-depth examination of these variants’ clinical presentations, starting with V30M. Dr Brannagan, what key
characteristics define this particular phenotype?

Dr Brannagan:
So globally, the V30M variant is the most common pathogenic variant responsible for polyneuropathy due to hereditary ATTR, but as I
mentioned earlier, about 40 percent can present with cardiomyopathy.6,21,25,30

In non-endemic areas such as the United States, the V30M variant is associated with a positive family history in only 48 percent of
cases. Here, patients with V30M typically present with late-onset disease at age 50 or older and exhibit primarily sensorimotor
symptoms with relatively mild autonomic neuropathy.4,25 

Dr Caudle: 
Now let’s turn to the V122I variant, which we noted is the most common pathogenic variant found in the US. Dr Sarswat, could you
elaborate on its distinct clinical presentation and key characteristics?

Dr Sarswat:
Yes, so the V122I variant, now known as p.V142I, is the most common cause of hereditary ATTR in North America and it’s
predominantly found among individuals of African descent. In the US, the prevalence of the V122I variant is estimated to be around 3 to
4 percent, or about 1.5 million people, among the Black population.31,32
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Carriers of the V122I variant mostly develop cardiomyopathy, but there is a significant presence of mixed phenotype, with both cardiac
and neurologic symptoms.33

An epidemiological study of about 20,000 patients in the US and Canada found that approximately 71 percent of individuals who had
hereditary ATTR had the V122I variant.33

Among these individuals, about 80 percent were Black, 60 percent were male, and the mean age was 69 years. Clinical manifestations
included heart disease in about 80 percent of the patients and sensory or motor neuropathy in about 25 percent. And these clinical
characteristics were similar between Black and White patients who had the V122I variant.33

Dr Caudle:
For those just tuning in, you’re listening to ReachMD. I’m Dr Jennifer Caudle, and today I’m speaking with Dr Thomas Brannagan and
Dr Nitasha Sarswat about common variants in hereditary ATTR amyloidosis. 

Now Dr Sarswat just noted that although it’s typically linked with cardiomyopathy, the V122I variant is associated with neuropathic
symptoms in over a quarter of patients with this pathogenic variant. So if we come back to you, Dr Brannagan, could you expand on this
mixed-phenotype presentation?

Dr Brannagan:
Certainly. So, patients with the V122I variant, which again is classically considered to be a cardiomyopathy-dominant, often present with
a mixed phenotype, including both cardiac and neurologic symptoms.15,21,34

From the THAOS Registry mentioned earlier, we’ve seen that around one-third of symptomatic patients with V122I variant report
neuropathic pain, numbness, or tingling.21

And a similar proportion of mixed phenotype patients were seen in with V122I variant in a small study at the Mayo Clinic, where 30
percent of those patients had peripheral neuropathy and almost 20 percent had autonomic neuropathy at diagnosis.15

Dr Caudle: 
And the final variant to discuss today is T60A, which is the second most common in the US. So, Dr Sarswat, do patients with this
pathogenic variant, typically associated with a cardiomyopathy-dominant phenotype, also often present with neuropathy?

Dr Sarswat:
Yes, they often do present with the mixed phenotype we’ve discussed. In fact, a prospective study in the UK and Canada of patients
with hereditary ATTR and the T60A variant showed that three-quarters had autonomic neuropathy and just over half had peripheral
neuropathy at diagnosis. And so despite being considered cardiomyopathy-dominant, the T60A variant is also associated with a
significant burden of neuropathy.35

Dr Caudle: 
And as we come to a close, Dr Brannagan, what final thoughts would you like to leave with our audience today?

Dr Brannagan:
Well, I’d just like to emphasize that the three most common variants in the United States—which are V30M, T60A, and V122I, now also
known as V50M, T80A, and p.V142I, respectively—all present with mixed phenotypes involving both cardiac and neurologic symptoms.
And even pathogenic variants that are traditionally associated with cardiomyopathy often show significant neuropathy as well.15,25

This really highlights the need for a comprehensive neurological assessment in patients with hereditary ATTR amyloidosis, even for
those with variants we typically think of as primarily affecting the heart.26–29

So because recognizing the early signs of ATTR polyneuropathy is crucial for timely diagnosis and management, a high index of
suspicion and understanding of mixed phenotypes can significantly expedite the diagnosis.7,25

Dr Caudle: 
Well, thank you, Dr Brannagan. And Dr Sarswat, I’ll give you the final word.

Dr Sarswat:
To add to what Dr Brannagan just said, I’d like to highlight the role of genetic, environmental, and epigenetic factors in the clinical
heterogeneity of hereditary ATTR amyloidosis. These factors also contribute to the varied clinical presentations we see.6,19 So, I think
it's crucial that we, as cardiologists, are familiar with the diverse presentations and work closely together with neurologists to diagnose
and manage patients with hereditary ATTR amyloidosis.
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Because at the end of the day, like Dr Brannagan stated, understanding this complexity helps us provide better care for our patients.

Dr Caudle:
Well thank you both for such an insightful discussion on the different variants of hereditary ATTR amyloidosis and their clinical
presentation, as this conversation has certainly shed light on the complexities of the underrecognized mixed phenotypes. We appreciate
your time and expertise, Dr Thomas Brannagan and Dr Nitasha Sarswat.

It was great speaking with you both today.

Dr Brannagan:
Well, thank you. And it was great speaking with you, too, Dr Caudle and Dr Sarswat.

Dr Sarswat:
You as well. 

Announcer:
This medical industry feature was sponsored by AstraZeneca. If you missed any part of this discussion, visit Industry Features on
ReachMD.com, where you can Be Part of the Knowledge.
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