
Hereditary transthyretin (ATTRv) amyloidosis is a rare and complex genetic disorder that can lead to life-threatening cardiac amyloido-
sis and rapid disease progression. Early diagnosis and treatment with disease-modifying drugs can improve patient outcomes; howev-
er, heart transplantation may be necessary in some patients. We present the unique case of a 65-year-old Korean woman diagnosed 
with ATTRv amyloidosis after experiencing progressive neurological symptoms, followed by heart failure. Despite the absence of signif-
icant symptoms of heart failure, subsequent screening revealed cardiac amyloid infiltration, which caused left ventricular hypertrophy 
and rapid disease progression. The patient underwent successful heart transplantation, and subsequent genetic testing revealed a 
pathogenic variant, NM_000371.3:c. 425T>C (p.Val142Ala), which affects both the nerves and heart and has not been previously re-
ported in Korea. Our report underscores the potential benefits of heart transplantation in managing advanced ATTRv amyloidosis and 
emphasizes the need for continued research on the genetic heterogeneity of the disease. Clinicians should consider ATTRv amyloidosis 
in the differential diagnosis of patients presenting with neurological symptoms and heart failure, particularly in those with a family 
history of the disease. 
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Introduction 

Hereditary transthyretin (ATTRv) amyloidosis is a rare and com-
plex genetic disorder that can result in a wide range of debilitating 
symptoms and complications [1]. Although it can be challenging 
to diagnose and manage, recent advances in available therapies 
have shown promise in slowing or preventing disease progression 
and improving patient outcomes. In this case report, we present 
the unique and compelling case of a 65-year-old Korean woman 

diagnosed with ATTRv amyloidosis after experiencing progressive 
neurological symptoms and heart failure. Through timely inter-
vention and careful management, the patient underwent life-sav-
ing heart transplantation, demonstrating the potential benefits of 
early detection and treatment for managing ATTRv amyloidosis. 
Furthermore, this case highlights a rare pathogenic variant, 
NM_000371.3:c.425T > C (p.Val142Ala), which has not been 
previously reported in Korea. 
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Case 

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Incheon Sejong Hospital (IRB 
No: 2023-03-003), and informed consent was obtained from 
the patient.

In September 2021, a 65-year-old Korean female patient presented 
to our hospital for genetic testing and cardiac screening because of 
a family history of unknown heart disease and her older brother’s 
recent diagnosis of ATTRv amyloidosis. The patient had no symp-
toms of heart failure at the time of presentation but reported car-
diomegaly on chest radiography (Fig. 1A). Two of the patient’s sev-
en siblings died of unknown heart disease, and the patient had an 
older brother who was diagnosed with ATTRv amyloidosis in 
2018 and was being treated for heart failure, including with tafa-
midis. The patient complained of numbness in the dorsa of the feet 
and dizziness when standing up. The patient had a surgical history 
of carpal tunnel syndrome in both hands and had not taken any 
medication. Neurological examination revealed that the pain and 
vibration sensation in the lower extremities had decreased, and 
deep tendon reflexes in the ankle were absent. No specific findings 
were identified in the ophthalmic examinations. Electrocardiogra-
phy (ECG) revealed sinus rhythm, left bundle branch block, and 

low QRS voltage; however, the Q waves in leads II, III, and aVF, 
which had been confirmed in her brother’s ECG, were absent (Fig. 
1G). A 24-hour ambulatory ECG monitoring showed multiple 
premature ventricular beats. Transthoracic echocardiography 
(TTE) revealed left ventricular (LV) wall thickness of 15 mm, LV 
ejection fraction of 29%, and diastolic dysfunction (Fig. 1B–1F). 
In addition, TTE showed reduced longitudinal strain with an api-
cal sparing pattern (Fig. 1D). The monoclonal gammopathy pat-
tern on serum, urine protein electrophoresis, and immunofixation 
was not identified and the free kappa/lambda level was normal. 
Blood tests confirmed normal values, except for an increased 
N-terminal pro-B-type natriuretic peptide (NT-proBNP) level of 
3,055 pg/mL and high-sensitivity troponin I level of 0.219 ng/mL. 
Coronary angiography revealed normal coronary arteries. A nerve 
conduction study confirmed findings compatible with carpal tun-
nel syndrome in both hands and sensory abnormalities in the low-
er extremities, including the sural nerve (Fig. 2). Orthostatic hypo-
tension was demonstrated by blood pressure monitoring using the 
tilt table test. Technetium-99m-labeled 3,3-diphosphono-1,2-pro-
panodicarboxylic acid scintigraphy revealed amyloid deposition in 
both ventricles (Fig. 3). Finally, cardiac biopsy was performed via 
cardiac catheterization, and the biopsy specimen was removed 
from the right ventricle. The biopsy findings demonstrated accu-
mulation of amyloid fibrils in the myocardium (Fig. 4). Genetic 
testing using a blood sample revealed the presence of a transthyre-

Fig. 1. (A) Initial chest X-ray shows cardiomegaly. (B) Transthoracic echocardiography (TTE) images. Parasternal long axis view. The 
images show concentric hypertrophy of the left ventricular wall and a small amount of pericardial effusion. (C) Apical four-cham-
ber view of TTE. (D) Global longitudinal strain (GLS) shows reduced longitudinal strain with apical sparing pattern. (E, F) Mitral 
inflow and mitral annular velocity show grade III diastolic dysfunction. (G) Initial electrocardiography. DT, deceleration time.
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Fig. 2. Results of the nerve conduction study of the patient. The sensory nerve study demonstrates increased nerve latency and de-
creased amplitude and peak velocity of the median, sural, and superficial peroneal nerves. The motor nerve study demonstrates de-
creased amplitude in both peroneal nerves. ADM, abductor digiti minimi; AH, abductor hallucis; Amp, amplitude; APB, abductor polli-
cis brevis; EDB, extensor digitorum brevis; L, left; Lat, latency; MNC, motor nerve conduction; R, right; SNC, sensory nerve conduction; 
Vel, velocity; Rec, recommendation; PP, peak to peak; Dur, duration.
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Fig. 3. Technetium-99m-labeled 3,3-diphosphono-1,2-propanodicarboxylic acid scintigraphy. Intense cardiac uptake (arrow) of 
the radiotracer is observed in both ventricles. (A) Axial view and (B) anterior view. DPD, 3-diphosphono-1,2-propanodicarboxylic 
acid.
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Fig. 4. Microscopic findings of endomyocardial biopsy. (A) The specimen shows positivity for transthyretin (immunohistochemical 
stain for transthyretin). (B) The Congo Red stain shows pink-red deposits of amyloid (Congo Red stain). 
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tin (TTR) pathogenic variant, NM_000371.3:c.425T > C 
(p.Val142Ala), which was confirmed in her older brother (Fig. 5). 
Optimal medical therapy was initiated, including heart failure 
medications and tafamidis. As the patient’s vital signs were stable 
without any further symptoms, treatment follow-up occurred in 
the outpatient clinic. In April 2022, the shortness of breath experi-
enced by the patient worsened, warranting New York Heart Asso-
ciation class III functional classification, and her LV ejection frac-
tion did not improve as determined by TTE. Therefore, cardiac re-
synchronization therapy was performed. However, serial images 
obtained through TTE in the outpatient clinic showed no signs of 
improvement thereafter. Her NT-proBNP level and right ventricu-
lar systolic pressure continued to increase, necessitating heart 
transplantation. Additional tests were performed to investigate the 
potential involvement of other organ systems, including renal func-
tion tests, central neurological studies, liver enzyme tests, pulmo-
nary function tests, and computed tomography. No specific find-
ings were observed on these tests. Routine esophagogastroduode-
noscopy and colonoscopy with random biopsies revealed normal 
findings. In August 2022, the patient received an organ from a de-
ceased donor and underwent orthotopic heart transplantation at 
our hospital. Subsequent TTE revealed normal heart function. 
The patient was discharged after a favorable postoperative course. 
Six months after the heart transplantation, a cardiac biopsy was 
performed on the patient, which revealed no amyloid deposits or 
signs of rejection. The patient is currently maintaining the course 
of tafamidis and immunosuppressants and is doing well without 

any shortness of breath or any additional neurological symptoms. 
The patient’s pedigree was confirmed (Fig. 6). 

Discussion 

Cardiac amyloidosis is a group of rare and complex disorders char-
acterized by the deposition of amyloid proteins in the heart, which 
can lead to progressive cardiomyopathy and heart failure. There are 
three main types of cardiac amyloidosis, primary (AL), secondary 
(AA), and hereditary (ATTRv), each with a unique pathogenesis 
and clinical presentation [2]. Among these, hereditary ATTRv am-
yloidosis is caused by genetic mutations in the TTR gene and is as-
sociated with more than two-thirds of the pathogenic variants of 
TTR [3]. In this form, the misfolded amyloid protein is deposited 
not only in the heart but also in the nerves, kidneys, and eyes, lead-
ing to a wide range of debilitating symptoms and complications. 
Therapeutic agents, including TTR tetramer stabilizers (such as ta-
famidis) and gene-silencing treatments, have been developed and 
their effects have been demonstrated in patients with hereditary 
ATTRv amyloidosis, in whom the heart and nerves are involved 
[4]. Disease progression is delayed in patients diagnosed and treat-
ed in early stages, and these patients have a reduced mortality risk 
compared with untreated patients [5,6]. Despite the availability of 
treatment, early diagnosis and genetic testing are crucial for effec-
tive disease management and improved patient outcomes. Patients 
with advanced disease may not respond to these drugs, leading to 
disease progression and the need for heart transplantation. Unfor-
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Fig. 5. Integrated genomics viewer snapshot of the transthyretin variant (NM_000371.3:c.425T>C) identified in the patient (arrow). 
TTR, transthyretin.

Fig. 6. Patient pedigree. The squares and circles represent males and females, respectively, and X marks indicate deceased family 
members. Blue represents possession of the character under study and black represents an absence. ATTR, amyloid transthyretin; 
LPV, likely pathogenic variant; TTR, transthyretin.
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tunately, the availability of deceased donors for transplantation is 
limited and the waiting time is long, making transplantation chal-
lenging. 

In the case of hereditary ATTRv amyloidosis, where symptoms 
usually appear in adult patients, early evaluation of young family 
members with molecular genetic testing of blood samples and sub-
sequent treatment can improve their prognosis [5]. Different TTR 
mutations causing hereditary ATTRv amyloidosis have been re-
ported in various races and ethnicities worldwide [1,7]. Although 
the p.Val142Ile variant has a higher prevalence among African 
American populations, it is not the only TTR mutation that causes 
cardiac amyloidosis in this population; other mutations may be 
more prevalent in other populations [8]. The THAOS (Trans-
thyretin Amyloidosis Outcomes Survey) study, a global registry of 
patients with TTR amyloidosis, has demonstrated that different 
TTR mutations causing hereditary ATTRv amyloidosis are present 
in various races and ethnicities worldwide, including in Europe and 
the Americas. Therefore, clinicians should consider the possibility 
of TTR amyloidosis in patients presenting with symptoms of car-
diomyopathy, particularly in those with a family history of the dis-
ease or a known family history of TTR mutations. 

The frequency of TTR-related cardiac amyloidosis in the Kore-
an population is not as well-known as in Western countries. In this 
case report, we present a unique case of a Korean patient with a 
previously unreported pathogenic variant, NM_000371.3:c. 
425T > C (p.Val142Ala), which affected both the nerves and heart 
as a mixed type. The patient survived after undergoing heart trans-
plantation. This case highlights the importance of early diagnosis 
and genetic testing for ATTRv amyloidosis, particularly in families 
with a history of neurological symptoms or heart failure. The iden-
tification of a new pathogenic variant in this case underscores the 
need for continued research on the genetic diversity of ATTRv am-
yloidosis. In addition, this case report suggests that genetic testing 
in clinically suspected patients may be helpful for early diagnosis 
and treatment, ultimately leading to better patient outcomes. Final-
ly, this report contributes to the growing body of knowledge on 
ATTRv amyloidosis and emphasizes the importance of continued 
research, genetic testing, and clinical management of individuals 
living with this complex disorder. 

In conclusion, genetic testing of patients with suspected heredi-
tary ATTRv amyloidosis may aid in early diagnosis and treatment, 
ultimately improving their prognosis. This case report emphasizes 
the importance of genetic testing for ATTRv amyloidosis, particu-
larly in families with a history of neurological symptoms or heart 
failure. Furthermore, the identification of a new pathogenic variant 
in this case highlights the need for continued research on the ge-
netic diversity of ATTRv amyloidosis. 
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