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FAMILIAL TRANSTHYRETIN AMYLOIDOSIS
WITH VARIANT ASP38ALA PRESENTING
WITH ORTHOSTATIC HYPOTENSION AND

CHRONIC DIARRHEA
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A 53-year-old man complained of orthostatic, non-rotating dizziness, and chronic watery diarrhea of several years duration. His
nerve-conduction velocity test revealed peripheral sensory-motor polyneuropathy and he showed an autonomic function
abnormality. Echocardiographic examination showed ventricular and atrial wall thickening with a granular “sparkling”
appearance. Left ventricular systolic function was preserved but pseudonormal diastolic dysfunction was present. Coronary
angiography showed normal coronary arteries and an endomyocardial biopsy revealed lesions consistent with cardiac amyloidosis.
Colonoscopic biopsy also revealed the deposition of amyloid fibrils. Gene analysis found the transthyretin variant Asp38Ala. His
son had same mutation, but three daughters did not. In conclusion, we report a case of familial transthyretin amyloidosis with

Asp38Ala.
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INTRODUCTION

Amyloidosis is a disease condition in which the extracellular
deposition of pathological insoluble fibrillar proteins occurs in
various organs that can impair tissue structure and function.”
Amyloidosis may be systemic or localized and is currently clas-
sified according to the type of precursor protein.” The three
most frequent types of systemic amyloidosis are acquired
monoclonal immunoglobulin light-chain amyloidosis, familial
transthyretin amyloidosis (ATTR), which can be caused by
mutations of transthyretin (TTR), and systemic senile amyloi-
dosis related to wild-type TTR.” TTR is one of over 20
known proteins that are capable of forming amyloid fibrils 772
vivo. Although both wild-type and mutated TTR can form am-
yloid, alterations in the primary structure of the TTR protein
due to TTR mutations can result in greatly accelerated amyloid
formation and these mutation are the origin of all symptomatic
cases of ATTR.? More than 100 amyloidogenic TTR muta-

tions have been reported in association with markedly variable
clinical features, disease penetrances, and prognoses.””

Cardiac involvement in amyloidosis is a manifestation of
one of several systemic diseases known as amyloidoses.”® Re-
gardless of the underlying pathogenesis, cardiac amyloidosis is
characterized by extracellular amyloid infiltration throughout
the heart. This infiltrative process results in biventricular wall
thickening with non-dilated ventricles and may also involve
the conduction system.” However, cardiac involvement may
be the predominant feature or be found during investigation
in a patient presenting with another major organ involve-
ment.'” Furthermore, the initial suspicion of cardiac amyloi-
dosis is often triggered by the recognition that the heart dis-
ease is part of a multiorgan disorder.'”

Here, we report a case of cardiac amyloidosis, suspected based
upon two-dimensional echocardiographic findings, which pre-
sented with autonomic dysfunction, chronic gastrointestinal
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symptoms, and uncertain cardiac symptoms.

CASE

In July 2010, a 53-year-old man was admitted to our neu-
rology clinic for the evaluation of dizziness and headache of
three years duration. He had not been diagnosed with hyper-
tension, diabetes, or pulmonary disease. The patient presented
with chronic diarrhea and a residual urine sensation of several
years duration, and reported taking an alpha-blocker to treat
the latter. In addition, he complained of non-rotating dizzi-
ness aggravated by abrupt standing for 1 years. However, de-
spite of the cessation of alpha-blocker treatment, which could
have been responsible for the orthostatic hypotension, the
non-rotating dizziness did not improve. On physical examina-
tion, blood pressure was 108/65 mmHg and his pulse rate was
regular at 60 beats/min in the supine position. However, when
the patient changed posture from supine to standing, his blood
pressure fell below 80/45 mmHg. Nerve-conduction velocity
testing revealed peripheral sensory-motor polyneuropathy
combined with bilateral carpal tunnel syndrome. He also
showed autonomic dysfunction. At admission, he presented
atypical chest pain of four months duration, and was referred
to the cardiology department. No abnormal findings were
found by 12-lead standard electrocardiography, and laboratory
studies revealed normal liver and renal functions. In addition,

his erythrocyte sedimentation rate (4.0 mm/hr: normal < 10
mm/hr) and C-reactive protein (0.15 mL/dL: normal < 0.5 mL/
dL) were also normal. However, two-dimensional transthoracic
echocardiography revealed a thickened left ventricle (interven-
tricular septal dimension 1.19 cm, left ventricle posterior wall
dimension 1.28 cm), and that the right ventricle and inter-
atrial septum had a granular “sparkling” appearance (Fig. 1).
Left ventricular systolic function was preserved (ejection frac-
tion = 54% by the modified Simpson’ method) but diastolic
dysfunction was present. Pulsed-wave Doppler recording of
mitral inflow showed a normal diastolic filling pattern, with
an E/A ratio of 1.1 (Fig. 2A), but early diastolic mitral annu-
lus tissue Doppler velocity (Ea) and the E/Ea index were 4 cm/
s and 20.3, respectively, indicating a pseudonormal pattern
(Fig. 2B). These findings were compatible with infiltrative car-
diomyopathy. Coronary angiography showed normal coronary
arteries and an endomyocardial biopsy revealed lesions consis-
tent with cardiac amyloidosis. Light microscopic findings (hae-
matoxylin and eosin staining) revealed amyloid appearing as
pink-hyaline extracellular deposits between myocytes and in
blood vessels (Fig. 3). Electron microscopic findings demon-
strated amyloid fibrils at the edge of a myocytes (Fig. 4).

In addition, a colonoscopic biopsy was performed to identi-
fy the cause of the chronic watery diarrhea, and histopatholog-
ical findings of a colon mucosal biopsy specimen showed chron-

Fig. 1. Two-dimensional transthoracic echocardiography. Biventricular hypertrophy and the thickened inter-atrial septum are shown in a parasternal
long-axis view (A), four-chamber view (B and C).
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Fig. 2. Pulse-waved Doppler echocardiogram (A) n tissue Doppler echocardiogram (B) showing and elevated E/Ea ratio an I mitral annulus

velocities, suggestive of diastolic dysfunction with a pseudonormal pattern.

210



ic colitis and amyloid fibril depositions.

Gene analysis of the TTR exons found a heterozygous mu-
tation at 173 A > C, and thus, a diagnosis of ATTR with vari-
ant Asp38Ala (aspartate to alanine mutation at amino acid
38) (Fig. 5). Family screening for ATTR revealed that his son
had the same mutation but that his three daughters did not
(Fig. 5); his son had no symptoms and normal echocardio-
graphic findings. The patient is being treated by continued
symptomatic care and is being regularly followed.

DISCUSSION

This report describes a case of cardiac amyloidosis of ATTR
variant Asp38Ala with systemic amyloid deposition in multi-
ple organs and tissues in a Korean family. The distribution of

Fig. 3. Light microscopy finding of tissue obtained by cardiac biopsy
(haematoxylin and eosin stained, original magnification x 40). Amyloid
appears as pink-hyaline extracellular deposits (black arrows) between
myocytes and in blood vessels.
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amyloid deposition in the heart and colonic mucosa with a
clinical presentation of polyneuropathy may be a characteristic
feature of ATTR Asp38Ala. To our knowledge, this is the first
case report of ATTR Asp38Ala in a Korean.

In addition, according to the largest series of electrocardiogra-
phy findings in cardiac amyloidosis, the two main ECG abnor-
malities were the presence of low voltage and a pseudo-infarct
pattern in 46% and 47% of patients, respectively.'” However,
the present case had no abnormal electrocardiographic findings.

As mentioned in the Introduction, genetic mutations in the
TTR gene lead to heterogeneous clinical manifestations. Of
these mutations, ATTR Val30Met (valine to methionine at
amino acid 30) is the most common.'? The characteristic pre-
sentation of endemic Val30Met comprises sensorimotor poly-

Fig. 4. Electron microscopy of cardiac tissue. Electron microscop
demonstrated fibrils typical of amyloid at the edge of a myocytes (A).
The edge of a myocyte (lower left) and above it is a mass of amyloid
fibrils (B).

G ¢C T G A4 T G & C

P/

6 ¢ T 6 &4 T 6 &4 C

Ml

. Ala Asp Asp . Ala Asp Asp
Wild 37657 3858 39(59) Wild 37657 3858 39(59)
Mutant Ala Asp Asp Mutant Ala Ala Asp

3767) 3858 39(9) 3767) 3858 39(9)

Exon 2 Exon 2 Exon 2

G ¢ T 6 &4 T G & C B 6 ' B A& T @ A © @ G T B A T A C
v
. Ala Asp Asp . Ala Asp Asp . Ala Asp Asp
Wild 37657 3868 3969 Wild 37657 3868 3969 Wild 3757 3868 399
Mutane  Al2 Ala Asp Mutane  Al2 Asp Asp Mutane  Al2 Asp Asp
37 (57) 38(58) 39(59) 37 (57) 38(58) 39(59) 37.(57) 38 (58) 39(59)
Exon 2 Exon 2

Fig. 5. Transthyretin gene analysis in the patient and his offspring (A: patient, B: daughter 1, C: daughter 2, D: daughter 3, E: son). A: The patient was
diagnosed as transthyretin amyloidosis (ATTR) variant Asp38Ala. E: The patient’s offspring were screening for ATTR, but only his son had the same

mutation.
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neuropathy and autonomic neuropathy, but cardiomyopathy
is rare. Amyloid deposition in ATTR Val30Met is localized to
the subendocardial area including the conduction system, and
thus, various types of conduction block frequently appear,
which require pacemaker implantation.?1>1%

On the other hand, ATTR Asp38Ala is clinically character-
ized by progressive cardiac dysfunction, and peripheral somatic
and autonomic neuropathy.'”?" Yazak et al.'” reported postmor-
tem findings for two ATTR Asp38Ala cases, in which amyloid
deposition was observed extensively in myocardium, peripheral
nerves, sympathetic ganglia, and in the gastrointestinal tract. In
addition, pulmonary parenchyma was also diffusely involved in
their cases. Tachibana et al.?” presented another case of ATTR
Asp38Ala. The patient presented progressive dysesthesia in her
legs, and subsequently, leg weakness, severe diarrhea, and
shortness of breath gradually appeared with cardiac dysfunc-
tions, which included ventricular wall thickened and reduced
fractional shortening on the echocardiogram. However, in the
present case, cardiac symptoms were not prominent and pul-
monary involvement was absent.

In the previous cases, the symptom onset in ATTR As-
p38Ala occurred at an older age than in our patient. Further-
more, peripheral nervous and gastrointestinal symptoms pre-
ceded cardiac symptoms, which led to progressive heart
failure. These findings suggest that patients diagnosed early in
the disease course, and their offspring, may need regular cardi-
ac surveillance.

We report an unusual case of cardiac amyloidosis is a pa-
tient with familial transthyretin amyloidosis variant Asp38A-
la who presented with autonomic dysfunction, chronic gastro-
intestinal symptoms, and uncertain cardiac symptoms.
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