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Introduction

The Amyloidoses are a group of disorders caused by deposition
of insoluble amyloid fibrils in tissues.! The major subcategories
include light chain or primary (AL) which is associated with
plasma cell dyscrasias, and secondary (AA), which is associ-
ated with chronic inflammatory disorders, and transthyretin-
mediated (ATTR). ATTR subtype is further subdivided into
hereditary ATTR, caused by mutation in the TTR gene, and
wild-type (senile) ATTR which is mostly seen in the elderly.

The incidence of amyloidosis is approximately 0.5 - 1 cases per
100, 000 person-year and the peak age is between 60 — 79
years.23 Frequently involved organ systems include the kid-
neys, heart, gastrointestinal tract, and peripheral nervous
system. Involvement of the prostate is exceptionally rare with
only a few cases reported in the literature.*

Case

A 71-year-old male with recently diagnosed prostate cancer
was referred to cardiology for elevated NT-proBNP level of 452
pg/mL. His only cardiac symptom was mild dyspnea on
exertion. He was previously noted to have an elevated prostate
specific antigen (PSA) level of 17.8 ng/mL. MRI of prostate
showed a lesion on the right side, suspicious for extracapsular
extension, without gross adenopathy. Subsequent TRUS MRI
fusion prostate biopsy revealed adenocarcinoma. Surgical
pathology showed multiple biopsies with prostate adenocarci-
noma, Gleason scores 4 + 4, and other biopsies with Gleason
scores of 4 + 3. A second review of the biopsies also confirmed
multiple amyloid deposits, ATTR subtype (transthyretin). His
past medical history also includes carpal tunnel syndrome,
prostate cancer, hypertension, prediabetes, dyslipidemia, and
coronary artery disease.

His 12 lead ECG showed normal sinus rhythm, low voltage
QRS in the limb leads, and nonspecific T wave abnormalities
in the inferior leads. Echocardiogram showed normal left
ventricular ejection fraction with concentric left ventricular
hypertrophy. Cardiac magnetic resonance imaging (MRI)
demonstrated biventricular hypertrophy with delayed enhance-
ment in a patchy and sub-endocardial distribution (consistent
with infiltrative cardiomyopathy). BNP was within normal
limits. He had no family history of cardiomyopathy. ATTR
gene sequencing was negative. Technetium Pyrophosphate
Scintigraphy showed diffusely increased tracer activity
throughout the myocardium consistent with cardiac amy-

loidosis. Ambulatory cardiac monitoring showed short runs of
supraventricular tachycardia.

He underwent radical prostatectomy, and was started on Leu-
prolide, and for his amyloidosis he was started on Tafamidis,
and furosemide. Hypertension was managed with metoprolol
and Telmisartan.

Additional follow up imaging showed involvement of an iliac
lymph node and he underwent salvage radiation therapy. On his
most recent follow up at 31 months after presentation, his PSA
level was undetectable with stable cardiac condition.

Discussion

Amyloidosis refers to a number of diseases that share in
common the extracellular deposition of insoluble fibrillar pro-
teins in different organ systems. The four major types of
systemic amyloidosis include: Immunoglobulin (AL) amy-
loidosis, hereditary (or familial) amyloidosis, secondary (or
reactive) amyloidosis (SAA), and senile amyloidosis. A fifth
type has been described in patients with end stage kidney
disease who are on hemodialysis.>®

AL amyloidosis is the most common type, with an incidence of
approximately 8.9 cases per million person years. Amyloid
proteins can infiltrate a number of organ systems resulting in a
variety of clinical syndromes that differ according to the type
of amyloid protein and the organ system involved.®

Cardiac involvement is most common and most severe in AL
amyloidosis, but it can be seen in all types of systemic
amyloidosis.® These patients generally suffer from infiltrative
(restrictive) cardiomyopathy and commonly present with signs
and symptoms of right sided heart failure including peripheral
edema, elevated jugular venous pressure, right sided S3 gallop
(third heart sound), and hepatomegaly.® The conduction system
can also be involved with a variety of cardiac arrhythmias.

Characteristic electrocardiographic findings are low voltage in
the limb leads, and or loss of anterior forces consistent with
anteroseptal infarction pattern.® Many patients with infarct
pattern on 12 lead ECG do not have flow limiting
atherosclerotic disease, and these abnormalities may be due to
amyloid — mediated occlusion of smaller intramyocardial



arteries. The most common arrhythmias are atrial fibrillation
and heart block.®

The most common echocardiographic findings include
increased left and right ventricular wall thickness, valvular
thickening and insufficiency, bi-atrial enlargement, pericardial
effusion, and may also reveal high left sided filling pressure.®

The treatment and prognosis of cardiac amyloidosis depends on
the underlying etiology of the disease. The prognosis for
patients with AL type is poor median survival of 13 months
without treatment and 17 months with cyclic oral Melphalan
and prednisone.1%!

Only 5% of patients survive more than 10 years. Patients with
cardiac involvement from familial amyloidosis have undergone
combined heart and liver transplantation.*?

Congestive heart failure from senile systemic amyloid may be
more responsive medial therapy and has a better prognosis.

In AL and AA amyloidosis, treatment usually addresses the
underlying plasma cell dyscrasia (AL) or the underlying
inflammatory disorder (AA). Unfortunately, treatment options
for wild-type ATTR amyloidosis are limited. Patients typically
experience progressively debilitating symptoms related to
cardiomyopathy and peripheral neuropathy.*3

The median survival from diagnosis is 56.8 months.** More
recently, Tafamidis, a small-molecule transthyretin stabilizer,
has been shown to reduce all-cause mortality, decrease
hospitalization rates, and improve functional outcomes in
patients with cardiomyopathy caused by either hereditary or
wild-type ATTR amyloidosis.™

The clinical presentation of syncope, orthostatic hypotension,
nephrotic range proteinuria, pseudo-infarct pattern with low
voltage on EKG and restrictive pattern on echocardiography
strongly suggests the diagnosis of cardiac amyloidosis. As
treatment ultimately depends on the cause of amyloid
deposition, it is important to determine the various types of
systemic amyloidosis before initiating therapy.

REFERENCES

1. Merlini G, Bellotti V. Molecular mechanisms of
amyloidosis. N Engl J Med. 2003 Aug 7;349(6):583-96.
doi: 10.1056/NEJMra023144. PMID: 12904524.

2. Kyle RA, Linos A, Beard CM, Linke RP, Gertz MA,
O'Fallon WM, Kurland LT. Incidence and natural
history of primary systemic amyloidosis in Olmsted
County, Minnesota, 1950 through 1989. Blood. 1992 Apr
1;79(7):1817-22. PMID: 1558973.

3. Pinney JH, Smith CJ, Taube JB, Lachmann HJ,
Venner CP, Gibbs SD, Dungu J, Banypersad SM,
Wechalekar AD, Whelan CJ, Hawkins PN, Gillmore
JD. Systemic amyloidosis in England: an epidemiological
study. Br J Haematol. 2013 May;161(4):525-32. doi:

10.

11.

12.

13.

14,

10.1111/bjh.12286. Epub 2013 Mar 11. PMID: 23480608;
PMCID: PMC4296340.

Kyle RA, Bayrd ED. Amyloidosis: review of 236 cases.
Medicine (Baltimore). 1975 Jul;54(4):271-99. doi:
10.1097/00005792-197507000-00001. PMID: 1152671.
Falk RH, Comenzo RL, Skinner M. The systemic
amyloidoses. N Engl J Med. 1997 Sep 25;337(13):898-909.
doi: 10.1056/NEJM199709253371306. PMID: 9302305.
Benson MD. Amyloidosis. In: Scriver CR, Beaudet AL,
Sly WS, et al., eds. The Metabolic and Molecular Bases of
Inherited Disease. Vol. 4. New York, NY: McGraw-Hill;
2001:5345-78.

Dubrey SW, Davidoff R, Skinner M, Bergethon P,
Lewis D, Falk RH. Progression of ventricular wall
thickening after liver transplantation for familial
amyloidosis. Transplantation. 1997 Jul 15;64(1):74-80.
doi: 10.1097/00007890-199707150-00014.  PMID:
9233704.

Westermark P, Sletten K, Johansson B, Cornwell GG
3rd. Fibril in senile systemic amyloidosis is derived from
normal transthyretin. Proc Natl Acad Sci U S A. 1990
Apr;87(7):2843-5. doi: 10.1073/pnas.87.7.2843. PMID:
2320592; PMCID: PMC53787.

Mathew V, Olson LJ, Gertz MA, Hayes DL.
Symptomatic conduction system disease in cardiac
amyloidosis. Am J Cardiol. 1997 Dec 1;80(11):1491-2.
doi: 10.1016/s0002-9149(97)82785-3. PMID: 9399732.
Skinner M, Anderson J, Simms R, Falk R, Wang M,
Libbey C, Jones LA, Cohen AS. Treatment of 100
patients with primary amyloidosis: a randomized trial of
melphalan, prednisone, and colchicine versus colchicine
only. Am J Med. 1996 Mar;100(3):290-8. doi:
10.1016/s0002-9343(97)89487-9. PMID: 8629674.

Kyle RA, Gertz MA, Greipp PR, Witzig TE, Lust JA,
Lacy MQ, Therneau TM. A trial of three regimens for
primary amyloidosis: colchicine alone, melphalan and
prednisone, and melphalan, prednisone, and colchicine. N
Engl J Med. 1997 Apr 24;336(17):1202-7. doi:
10.1056/NEJM199704243361702. PMID: 9110907.
Nardo B, Beltempo P, Bertelli R, Montalti R, Vivarelli
M, Cescon M, Grazi GL, Salvi F, Magelli C, Grigioni F,
Arpesella G, Martinelli G, Cavallari A. Combined heart
and liver transplantation in four adults with familial
amyloidosis: experience of a single center. Transplant
Proc. 2004 Apr;36(3):645-7. doi: 10.1016/j.transproceed.
2004.03.076. PMID: 15110620.

Coelho T, Maurer MS, Suhr OB. THAOS - The
Transthyretin Amyloidosis Outcomes Survey: initial report
on clinical manifestations in patients with hereditary and
wild-type transthyretin amyloidosis. Curr Med Res Opin.
2013  Jan;29(1):63-76.  doi: 10.1185/03007995.
2012.754348. Epub 2012 Dec 13. PMID: 23193944,
Swiecicki PL, Zhen DB, Mauermann ML, Kyle RA,
Zeldenrust SR, Grogan M, Dispenzieri A, Gertz MA.
Hereditary ATTR amyloidosis: a single-institution
experience with 266 patients. Amyloid. 2015;22(2):123-31.
doi: 10.3109/13506129.2015.1019610. Epub 2015 May
27.PMID: 26017327.



15. Maurer MS, Schwartz JH, Gundapaneni B, Elliott PM,
Merlini G, Waddington-Cruz M, Kristen AV, Grogan
M, Witteles R, Damy T, Drachman BM, Shah SJ,
Hanna M, Judge DP, Barsdorf Al, Huber P, Patterson
TA, Riley S, Schumacher J, Stewart M, Sultan MB,
Rapezzi C; ATTR-ACT Study Investigators. Tafamidis
Treatment for Patients with Transthyretin Amyloid
Cardiomyopathy. N Engl J Med. 2018 Sep 13;379(11):
1007-1016. doi: 10.1056/NEJM0al805689. Epub 2018
Aug 27. PMID: 30145929.



