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Abstract

Tafamidis meglumine, a transthyretin (TTR) stabilizer, is effective in delaying the progression of neuropathy in TTR amyloidosis
with Val3oMet mutations. However, its efficacy in TTR amyloid cardiomyopathy is not fully elucidated. Herein, we report a 73-
year-old Japanese man with a diagnosis of TTR amyloid cardiomyopathy with Val3oMet mutation treated with tafamidis. To
evaluate treatment response, cardiac magnetic resonance imaging was performed before and after 12 months of tafamidis
treatment. Native T1, extracellular volume, and left ventricular mass showed no obvious worsening, and findings of other di-
agnostic studies also supported the efficacy of tafamidis to delay the progression of amyloid cardiomyopathy. Our case sug-
gests that serial native T1 and extracellular volume may be novel non-invasive imaging methods to monitor the treatment
response to TTR stabilizers in cardiac amyloidosis and also that tafamidis may be effective in suppressing cardiac progression
in TTR amyloid cardiomyopathy with Val3oMet mutation.
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Introduction as surrogate markers of infiltration and have been shown to
correlate with disease burden with high diagnostic and prog-
nostic value in TTR cardiac amyloidosis.® Herein, we report a
case of TTR amyloidosis with Val3oMet mutation, with serial
native T1 and ECV assessments to evaluate the treatment re-

sponse to tafamidis.

It has been demonstrated that tafamidis meglumine
(Vyndagel®; Pfizer Inc., New York, NY, USA), a transthyretin
(TTR) stabilizer, is effective against peripheral neurological
impairment in TTR amyloidosis with Val3oMet mutations."?
However, its efficacy in TTR amyloid cardiomyopathy with
ValzoMet mutations is not fully elucidated. Cardiac magnetic

resonance (CMR) imaging has emerged as an imaging tech-
nique in cardiac amyloidosis that provides detailed informa-
tion about the presence, location, and distribution of
hypertrophy, as well as visualization and measurement of car-
diac amyloid infiltration. Both myocardial native T1 and extra-
cellular volume (ECV) using CMR imaging have been validated

Case report

A 73-year-old Japanese man was transferred to our hospital
with dyspnoea. He had no medical or family history of note.
Blood pressure was 140/75 mmHg, heart rate 137 beats/min,
and respiratory rate 24/min with oxygen saturation of 92%
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on room air. Electrocardiogram showed atrial fibrillation, ST
depression, and inverted T waves in leads V3-V6. QRS width
was 112 ms. Echocardiography showed mild left ventricular
(LV) concentric hypertrophy (interventricular septum/
posterior wall thickness of 11/11 mm, LV end-diastolic/end-
systolic dimension of 46/25 mm, and LV mass of 180.6 g), LV
ejection fraction of 60%, dilated left atrium (LA) with LA diam-
eter of 50 mm and LA volume of 77 mL/m?, diastolic function
at the upper limit of normal range (E/e’ 14.6), and preserved
right ventricular (RV) systolic function (tricuspid annular plane
systolic excursion of 20 mm and RV fractional area change of

44%). On laboratory examination, troponin T was 0.025 ng/mL,
and B-type natriuretic peptide was 252.4 pg/mL. Spirometry
showed an obstructive pattern [vital capacity of 3.28 L
(103.7%) and forced expiratory volume in 1 second of 1.88 L
(59.7%)] with normal diffusing capacity of the lung for carbon
monoxide of 13.24 mL/min/mmHg (88.3%). Coronary angiogra-
phy showed no significant coronary artery stenosis.

Right ventricular endomyocardial biopsy revealed diffuse
interstitial amyloid deposits in the myocardium, with positive
immunohistochemical staining for TTR (Figure 1A-C). Genetic
analysis revealed Val3oMet mutation (GTG - ATG),

Figure 1 Endomyocardial biopsy and cardiac magnetic resonance imaging. (A) Congo red staining and (B) Masson’s trichrome staining revealed diffuse
amyloid deposits in the myocardial interstitium, which were (C) immunopositive for transthyretin. Cardiac magnetic resonance imaging prior to
tafamidis showed diffuse left ventricular hypertrophy by cine imaging ((D) four-chamber view; (E) two-chamber view; (F) short-axis view) and diffuse
late gadolinium enhancement of the left ventricle ((G) four-chamber view; (H) two-chamber view; (1) short-axis view).
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indicating a diagnosis of hereditary TTR amyloidosis. The pa-
tient showed vitreous opacities and chronic glaucoma, sug-
gesting ocular amyloidosis, without peripheral/autonomic
neuropathy or carpal tunnel syndrome. The patient was
started on tafamidis 20 mg per day for prophylaxis against
progression of neuropathy.

To evaluate the efficacy of tafamidis treatment on cardiac
lesions, the patient underwent 3 tesla CMR evaluations before
and after 12 months of tafamidis treatment. CMR imaging be-
fore tafamidis treatment showed diffuse LV hypertrophy
(Figure 1D—F) and diffuse myocardial late gadolinium enhance-
ment (Figure 1G—I), which showed no obvious progression at
follow-up (LV mass by CMR: 115.0 g before and 111.3 g at

12 months). As shown in Figure 2, prolonged native T1 time
(1387 ms) and increased ECV (42.0%) were observed before
tafamidis treatment, and no obvious worsening was found
at 12 months follow-up (native T1 time of 1356 ms and ECV
of 40.4%). Troponin T and B-type natriuretic peptide levels
were unchanged at 0.016 ng/mL and 271.5 pg/mL, respec-
tively, after 12 months of tafamidis. Echocardiography showed
no significant progression in LV morphological features (in-
terventricular ~ septum/posterior  wall  thickness  of
12/12 mm, LV end-diastolic/end-systolic dimension of
43/25 mm, and LV mass of 184.1 g), with LV ejection frac-
tion of 60%, as well as no obvious changes in LA size, di-
astolic function, or RV systolic function (LA diameter of

Figure 2 Native T1 and extracellular volume (ECV) before and after 12 months of tafamidis treatment. Three tesla cardiac magnetic resonance imaging
showing native T1 mapping (A) before and (B) after tafamidis. There was no obvious worsening of native T1 value (1387 to 1356 ms). ECV (C) before and
(D) after tafamidis also showed no significant worsening (42.0 to 40.4%). The serial changes are summarized in (E).
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47 mm, LA volume of 73 mL/m?, E/e’ of 14.4, tricuspid an-
nular plane systolic excursion of 18 mm, and RV fractional
area change of 46%). Spirometry after tafamidis also
showed no obvious change [vital capacity of 3.20 L
(102.2%), forced expiratory volume in 1 s of 1.84 L
(59.6%), and diffusing capacity of the lung for carbon
monoxide of 12.46 mL/min/mmHg (89.2%)]. Comparison
of electrocardiograms before and after tafamidis is shown
in Figure 3, which also showed no obvious change in QRS
width or inverted T waves.

Discussion

We report a case of TTR amyloid cardiomyopathy with
Val3oMet mutation, with serial native T1 and ECV evaluation
using CMR imaging to evaluate the treatment response to
tafamidis on cardiac lesions. Native T1 and ECV showed no sig-
nificant worsening after 12 months of tafamidis treatment, sug-
gesting that tafamidis may have suppressed cardiac
progression. We also found no significant progression of LV
mass at 12 months (2% increase by echocardiography and 3%
decrease by CMR imaging), in contrast to the rapid progression
reported in TTR amyloid cardiomyopathy (LV mass increase in

12 months: 9% by CMR imaging and 22% by echocardiography)
and changes in LV morphological features associated with a
poor prognosis.*® Findings of other diagnostic studies, includ-
ing no obvious change in LV diastolic function,® also supported
the efficacy of tafamidis to delay the progression of amyloid
cardiomyopathy. To the best of our knowledge, our case is
the first published report of a serial evaluation of tafamidis
treatment using native T1 and ECV in TTR amyloid
cardiomyopathy.

The efficacy of tafamidis treatment in TTR amyloid cardio-
myopathy is not fully elucidated. In TTR amyloidosis with
non-Val3oMet mutations, recent reports including the Phase
3 ATTR-ACT Trial (Tafamidis in Transthyretin Cardiomyopathy
Clinical Trial) have reported the potential of TTR stabilizers
(diflunisal or tafamidis) to slow cardiac progression and im-
prove survival’™"; however, the efficacy of tafamidis in TTR am-
yloid cardiomyopathy with Val3oMet mutation has not been
elucidated. Our case suggests that tafamidis may be effective
in suppressing cardiac progression in TTR amyloid cardiomyop-
athy with Val3oMet mutation, based on our serial CMR evalu-
ations. Further studies are required to evaluate whether the
efficacy of tafamidis on the myocardial substrate differs be-
tween early-onset and late-onset Val3oMet cases’>'* or
among TTR amyloid cardiomyopathies with other mutations."

Figure 3 Electrocardiograms (A) before and (B) after 12 months of tafamidis treatment. No obvious change in QRS width or inverted T waves was

observed.
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In conclusion, serial native T1 and ECV evaluation using
CMR imaging may be novel non-invasive imaging methods
to monitor the treatment response to TTR stabilizers in car-
diac amyloidosis. Our case also suggests that tafamidis may
suppress cardiac progression in TTR amyloid cardiomyopathy

with Val3oMet mutations. of interest.
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