Transthyretin cardiac amyloidosis
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Abstract

Transthyretin amyloid cardiomyopathy (ATTR-CM) may be an under recognized
cause of heart failure (HF). TTR amyloidosis can be inherited, caused by variants in
the TTR gene (ATTRvV) or by deposition of wild-type TTR protein (ATTRwt), leading
to high mortality if untreated. We report the case of a patient with hereditary TTR
amyloidosis and mixed phenotype (both cardiac and neurological involvement). We
highlight the importance of multimodal imaging in the evaluation of these patients,
as early diagnosis and treatment might lead to better outcome.
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Introduction

TTR amyloidosis is a rare
disease, which necessitates an extensive
workup upon presentation. Current data
in literature show that in the absence of
specific treatment, the median survival
is of 2.5 years for ATTRv and 3.6 years
for ATTRwt [1].

We report the case of a patient
diagnosed with TTR cardiac amyloidosis
with mixed phenotype, who presented a
good clinical outcome under treatment
with Tafamidis.

Case report

A 69-year-old hypertensive male
patient was referred to the cardiology
department for dyspnea, limited exercise
tolerance and numbness at the level of
the lower limbs for the past 3 months.
The past history was unremarkable.

On admission the patient was
hemodinamicaly stable. There were no
significant  findings on  clinical
examination. Although an electro-
cardiogram (ECG) performed 3 years
had with no significant changes, the
current ECG showed a major left bundle
branch block.

Transthoracic  echocardiography
(TTE) revealed thickened left ventricular
(LV) walls (the interventricular septum
was of 23 mm and the inferolateral wall
of 15 mm) in the presence of normal LV
cavity, preserved systolic function (the
left ventricular ejection fraction was of
65%) and grade II diastolic dysfunction
(E/e’=20). These characteristics raised the
suspicion of an infiltrative cardiomyopathy
(Figure 1a). We subsequently performed a
speckle-tracking analysis, which revealed
apical sparing, as shown in figure 1b.
Therefore, the suspicion of cardiac
amyloidosis was raised.

Notable biological tests were a
NT-proBNP of 546 pg/mL, hs-Tnl of 0.23
ng/mL. The patient had normal creatinine
and did not present proteinuria.

Cardiac  magnetic  resonance
imaging  (CMR)  confirmed  the
echocardiographic findings and showed a
shorter inversion time of the myocardium
compared to intracavitary blood. There
was late gadolinium enhancement (LGE)
with subendocardial distribution, but
there was transmural distribution at the
level of the lateral LV wall (Figure 2).
The clinical picture was suggestive of
cardiac amyloidosis.
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Figure 1. Transthoracic echocardiography showing increased left ventricular wall thickness (A) and the typical apical sparing (B).

Figure 2. Cardiac magnetic resonance imaging showing LGE
with subendocardial (yellow arrows) and transmural distribution
(red arrows).

Subsequent bone scintigraphy with 99mTc-HDP
showed significant cardiac uptake, with a Perugini score
of 3 (Figure 3). These imaging findings, in association with
serum and urine immunofixation and serum free light chain
assay, which were all negative, confirmed the diagnosis
of ATTR-CM. Moreover, the patient was positive for a
mutation in the TTR gene (E109V), confirming ATTRv.
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Screening of the patient’s two children was negative for
this TTR mutation.

Figure 3. Bone scintigraphy showing cardiac uptake
(corresponding Perugini score of 3). Further neurology
investigations diagnosed peripheral autonomic neuropathy.

The patient started therapy with Tafamidis (20 mg
OD). On 1-year follow-up, the patient’s effort capacity
and neurological condition improved. Follow-up CMR
showed a similar LGE distribution as on initial evaluation
(Figure 4).
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Figure 4. Follow-up cardiac magnetic resonance imaging showing
LGE with subendocardial (yellow arrows) and transmural
distribution (red arrows). The LGE distribution at l-year was
similar to the initial investigation.

Discussion

ATTR-CM is associated with significant mortality.
Regarding the symptomatology, dyspnea, fatigue and
edema are most frequently encountered, but they are
usually misdiagnosed as non-amyloid HF [1,2].

During the last 3 years, there has been advancement
regarding both the diagnosis and treatment of TTR-CM,
including findings regarding imaging techniques that allow
a precise diagnosis in the absence of endomyocardial
biopsies [1-3] and discovery of novel disease-modifying
therapies [4-6].

Multimodality imaging (TTE and CMR) is
used to raise the suspicion of cardiac wall infiltration.
Echocardiography might reveal increased LV wall thickness
and small LV cavity in the presence of a preserved LV
ejection fraction. These findings are usually associated with
pericardial effusion and impaired global longitudinal strain,
with the characteristic apical sparing [1,7]. All of these
features were also found in our patient. CMR might also be
an indicator of the infiltrative process by showing elevated
native T1, higher extracellular volume fraction and late
gadolinium enhancement, with typical subendocardial or
transmural distribution [1,8]. Our patient demonstrated
transmural LGE at the level of the lateral LV wall.

Even though echocardiography and CMR indicate
cardiac infiltration, the use of 9mTc bone-avid compounds
actually allows the noninvasive diagnosis of ATTR-CM
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[9]. However the basis for binding to amyloid remains
unknown. Although bone scintigraphy is the cornerstone
in the diagnosis of ATTR-CM, up to 40% of patients
with AL cardiac amyloidosis also demonstrate positive
scans. Thus, immunofixation electrophoresis and light
chain concentration are mandatory for the exclusion of
a protein dyscrasia [1]. In our case, the patient presented
significant cardiac uptake on scintigraphy, in the absence of
protein dyscrasia, confirming the diagnosis of TTR cardiac
amyloidosis.

Besides cardiac investigations, such patients
also require neurologic assessment in order to diagnose
autonomic neuropathy, which is frequently associated.
In these patients, although the quality of life is primarily
affected by the neuropathy, the prognosis and survival time
are actually determined by the cardiomyopathy [10].

After identification of ATTR-CM, genetic
sequencing of the TTR gene is necessary to differentiate
between ATTRv and ATTRwt, since the genetic variant also
requires screening of the family members [11]. In our case,
all other family members were negative for the mutation.

Because therapy for ATTR-CM is most effective
when administered before significant cardiac dysfunction,
early diagnosis of affected patients with noninvasive
testing is important. Tafamidis is a TTR stabilizer, which
was approved in May 2019. In a recent study (ATTR-
ACT, Safety and Efficacy of Tafamidis in Patients with
Transthyretin Cardiomyopathy), Tafamidis was associated
with a significantly lower mortality and cardiovascular-
related hospitalization after 30 months in both ATTRwt
and ATTRv cardiomyopathy [4]. At 1-year follow-up, both
cardiac and neurological symptoms improved and there was
no LGE progression on CMR in our patient, confirming the
better outcome after early diagnosis and specific therapy in
TTR amyloidosis.

Conclusion

We recommend the consideration of TTR
amyloidosis as a differential diagnosis in patients with
heart failure and neuropathy.

References

1. Kittleson MM, Maurer MS, Ambardekar AV, Bullock-Palmer
RP, Chang PP, Eisen HJ, et al.. Cardiac Amyloidosis: Evolving
Diagnosis and Management: A Scientific Statement From the
American Heart Association. Circulation. 2020;142:e7-¢22.

2. Gonzalez-Lopez E, Gallego-Delgado M, Guzzo-Merello
G, de Haro-Del Moral FJ, Cobo-Marcos M, Robles C,
et al. Wild-type transthyretin amyloidosis as a cause of
heart failure with preserved ejection fraction. Eur Heart J.
2015;36:2585-2594

3. Hawkins PN, Ando Y, Dispenzeri A, Gonzalez-Duarte A,
Adams D, Suhr OB. Evolving landscape in the management
of transthyretin amyloidosis. Ann Med. 2015;47:625-38.

S13




Rare Diseases Meeting Proceedings

Maurer MS, Schwartz JH, Gundapaneni B, Elliott PM,
Merlini G, Waddington-Cruz M, et al. Tafamidis Treatment
for Patients with Transthyretin Amyloid Cardiomyopathy. N
Engl J Med. 2018;379:1007-1016.

Rosenblum H, Castano A, Alvarez J, Goldsmith J, Helmke S,
Maurer MS. TTR (Transthyretin) Stabilizers Are Associated
With Improved Survival in Patients With TTR Cardiac
Amyloidosis. Circ Heart Fail. 2018;11:¢004769.

Macedo AVS, Schwartzmann PV, de Gusmido BM, Melo
MDT, Coelho-Filho OR. Advances in the Treatment of
Cardiac Amyloidosis. Curr Treat Options Oncol. 2020;21:36.

Liu D, Hu K, Niemann M, Herrmann S, Cikes M, Stork S,
et al. Effect of combined systolic and diastolic functional
parameter assessment for differentiation of cardiac
amyloidosis from other causes of concentric left ventricular
hypertrophy. Circ Cardiovasc Imaging. 2013;6:1066—1072.

10.

I1.

Raina S, Lensing SY, Nairooz RS, Pothineni NV, Hakeem
A, Bhatti S, et al. Prognostic value of late gadolinium
enhancement CMR in systemic amyloidosis. JACC
Cardiovasc Imaging. 2016;9:1267-1277.

Castano A, Haq M, Narotsky DL, Goldsmith J, Weinberg RL,
Morgenstern R, et al. Multicenter study of planar technetium
99m pyrophosphate cardiac imaging: predicting survival for
patients with ATTR cardiac amyloidosis. JAMA Cardiol.
2016;1:880-889.

Lane T, Fontana M, Martinez-Naharro A, Quarta CC,
Whelan CJ, Petrie A, et al. Natural history, quality of life, and
outcome in cardiac transthyretin amyloidosis. Circulation.
2019;140:16-26.

Lopes A, Sousa A, Fonseca I, Branco M, Rodrigues C,
Coelho T, et al. Life paths of patients with transthyretin-
related familial amyloid polyneuropathy Val30Met: a
descriptive study. J] Community Genet. 2018;9:93-99.

MEDICINE AND PHARMACY REPORTS Vol. 94 / Suppl No. 1 /2021: S11 - S14



