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SUMMARY

Primary amyloidosis is a systemic infiltrative disease that compromises the heart and rep-
resents an important cause of restrictive cardiomyopathy.

We describe a 35-year old man with advanced heart failure secondary to an infiltrative
cardiomyopathy with amyloid deposition. A plasma cell neoplasm was also diagnosed. The
patient evolved with rapid progression of symptoms and deterioration of ventricular func-
tion, and did not tolerate the adequate therapy due to the hematological disease. For this
reason, he underwent heart transplantation followed by autologous bone marrow trans-
plantation; no complications were reported. This is the first case of heart transplantation
followed by bone marrow transplantation reported in our country for the treatment of car-

diac amyloidosis.
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BACKGROUND

Primary amyloidosis is a systemic infiltrative disease
that compromises the heart and represents an impor-
tant cause of restrictive cardiomyopathy. Cardiac involve-
ment occurs in up to 50% of cases of systemic AL amy-
loidosis (deposition of immunoglobulin light chain frag-
ments); isolated cardiac impairment is rare. Right-sided
heart failure is the most frequent clinical presentation;
however, left ventricular diastolic or systolic dysfunc-
tion with low cardiac output may also be present. Syn-
cope is another clinical manifestation and is related to
multiple factors; conduction system disturbances are also
frequent. Mean survival after diagnosis of cardiac amy-
loidosis is 1.1 years, and it decreases to 6-9 months once
heart failure has developed. (1,2) In this setting, heart
transplantation may improve the survival. (1, 3)

CASE REPORT

This is the first case of heart transplantation followed
by bone marrow transplantation reported in our coun-
try for the treatment of cardiac amyloidosis second-
ary to multiple myeloma.
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ECG Electrocardiogram
Lv Left ventricle

A 35-year old man was transferred to our hospital
on June 3, 2008, due to decompensated heart failure.
He had neither cardiovascular risk factors nor per-
sonal history of cardiovascular diseases.

Until the end of 2007, he used to practice sports
every day without problems. Thereafter, he started
with dyspnea in NYHA functional class (FC) II that
rapidly progressed to FC IV.

He was hospitalized with signs of volume overload
and was treated with intravenous diuretics. The elec-
trocardiogram showed sinus rhythm, right QRS axis
deviation (+12092), poor R wave progression from V1 to
V3 and absence of R waves in the inferior wall. There
were no signs of acute ischemia. Doppler echocardio-
graphy showed preserved left ventricular systolic func-
tion, concentric left ventricular hypertrophy, restric-
tive left ventricular filling pattern, right and left atrial
enlargement and mild mitral regurgitation.

The patient underwent coronary angiography
which showed absence of significant lesions in the
coronary arteries. He was transferred to the Hospital
Italiano de Buenos Aires for further evaluation with
a diagnosis of congestive heart failure secondary to
non ischemic cardiomyopathy.
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At admission, the patient had signs of heart fail-
ure with hypotension (90/60 mm Hg); no other signs
of low cardiac output were detected. The admission
electrocardiogram was similar to the previous records.
The results of the lab tests revealed discrete anemia
and renal dysfunction: hematocrit 36%, hemoglobin
level 12.5 g/dl, creatinine clearance 61 ml/min/1.73
m? Troponin T level was 1.2 ng/ml (reference value
< 0.04 ng/ml) and BNP was 2461 pg/ml. Chest X-ray
showed cardiomegaly, a straight main pulmonary ar-
tery border and pulmonary venous congestion. A sec-
ond echocardiogram confirmed the previous results:
preserved left ventricular function, left ventricular
hypertrophy (interventricular septum thickness: 1.78

cm; posterior wall thickness: 1.55 mm), left and right
atrial enlargement (left atrial anteroposterior diam-
eter: 5.2 cm) and a restrictive left ventricular filling
pattern. Myocardial hyperrefractile appearance was
consistent with cardiac amyloidosis (Figure 1). Gado-
linium-enhanced cardiac magnetic resonance imaging
showed the distinctive feature of cardiac amyloidosis.
An endomyocardial biopsy confirmed the diagnosis
(Figures 2 and 3).

Immunoelectrophoresis identified lambda light
chains in blood and urine, confirming cardiac amy-
loidosis secondary to lambda light-chain deposition.
A plasma cell infiltration > 25% in the bone marrow
suggested plasma cell neoplasm.

Fig. 1. Admission echocardio-
gram. Pronounced hypertro-
phy, sparkling-granular ap-
pearance of the myocardium,
normal left ventricular diam-
eters and left atrial enlarge-
ment are observed.

Fig. 2. Cardiac magnetic reso-
nance imaging. Late gadolin-
ium enhancement image
shows diffuse subendocardial
enhancement and transmural
enhancement at the level of
the septum. When normal
myocardium signal is sup-
pressed, blood pool signal de-
creases. These findings are
consistent with cardiac amy-
loidosis.

Fig. 3. Left: Endomyocardial
biopsy; hematoxylin and eosin
stain. Typical amyloid deposi-
tion in the heart is seen as eosi-
nophilic amorphous substance
in the intercellular space, pre-
dominantly at the subendo-
cardium (arrow.) Right: Thio-
flavin stain of the same tissue
specimen. Note the pericellu-
lar deposition of fluorescent
material (arrow) and the com-
promise of the vascular wall
interstice (dotted arrow).
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Therapy with a combination of bortezomib,
cyclofosfamide and dexamethasone was initiated; at
the beginning of the second cycle light chains in urine
were no longer detected. Stem cells were cryopreser-
ved for bone marrow transplantation. Therapy was
discontinued due to hypotension and syncope during
treatment.

The patient evolved with progressive deterioration
in left ventricular function and refractory heart failure,
and was included in the heart transplant waiting list.

He was rehospitalized with signs of low cardiac out-
put four months after the first admission. He required
inotropic drugs and continuous intravenous infusion
of diuretics; an intraaortic balloon pump was implanted.
On November 11, 2008, he underwent heart transplan-
tation. He did not present any complications and was
discharged on November 20, 2008. The patient evolved
with favorable outcomes and his functional capacity
was within normal ranges. Bone marrow aspiration and
serum and urine immunofixation tests were normal.
A slight increase in blood levels of free lambda light
chains (33.5 mg/L; reference value: 5.7-26.3 mg/L) af-
ter chemotherapy before heart transplantation indi-
cated active amyloidosis.

Cardiac magnetic resonance imaging did not dem-
onstrate new amyoloid infiltration of the graft. In con-
sequence, the patient underwent bone marrow trans-
plantation for his hematologic condition.

After an infusion of 200 mg/m?/dose of melphalan,
autologous bone marrow transplantation was performed
on March 19, 2009. Head and torso mucositis and fol-
liculitis secondary to therapy with corticosteroirds were
the only adverse events. One year after the diagnosis,
the patient is currently followed-up at the outpatient
clinic; endomyocardial biopsies show absence of amy-
loid deposits; serum free lambda light chains are within
normal ranges and his clinical status is very good.

DISCUSSION

Infiltrative cardiomyopathy due to amyloid deposition
has an adverse prognosis; survival rate is < 1 year in
untreated patients. Heart transplantation has not
been routinely used in patients with primary and sec-
ondary amyloidosis due to extracardiac amyloid de-
posits and to the possibility of recurrences in the trans-
planted heart with a poor long-term prognosis. (1-4)

However, during the last years some studies have
reported promising results with high-dose melphalan
in AL amyloidosis associated with bone marrow au-
tologous transplantation. This therapy is useful to
suppress and eradicate the plasma cell clone; complete
remission is achieved in up to 50% of cases. Yet, this
therapy has a high mortality rate (14-30%), especially

in patients with advanced heart failure who cannot
put up with this dosage regime. In these cases, when
systemic involvement is limited, heart transplanta-
tion may constitute a therapeutic option for heart fail-
ure; thereafter chemotherapy and bone marrow trans-
plantation may be tolerated, (5) The results achieved
with this strategy are promising, with improved short
and long-term prognosis. (6-7)

RESUMEN

Heart Transplantation and Bone Marrow Transplanta-
tion in a Patient with AL Amyloidosis and Refractory
Heart Failure

La amiloidosis es una enfermedad infiltrativa sistémica que
compromete al corazén y representa una causa importante
de miocardiopatia restrictiva.

Se describe el caso de un paciente masculino de 35 anos con
insuficiencia cardiaca avanzada secundaria a miocardiopatia
infiltrativa por depésito amiloide. Durante su evaluacion se
realiz6 diagnéstico de neoplasia de células plasmaticas.
Debido a la rapida progresion de los sintomas, el deterioro
de la funcién ventricular y la incapacidad para tolerar el
tratamiento adecuado para su enfermedad hematoldgica, se
realiz6 trasplante cardiaco seguido de trasplante autélogo
de médula 6sea sin complicaciones. La presentacion de este
caso constituye la primera comunicacién en nuestro pais de
trasplante cardiaco seguido de trasplante de médula 6sea
como tratamiento de la amiloidosis cardiaca.

Palabras clave > Trasplante de corazon - Trasplante de médula 6sea
- Amiloidosis - Insuficiencia cardiaca
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