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CASE REPORTS

Multiple myeloma and AL amyloid cardiomyopathy
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ABSTRACT

AL amyloid cardiomyopathy is an increasingly recognized condition but arises less commonly with coexistent multiple myeloma.
In this case report, we present a case of restrictive cardiomyopathy caused by AL amyloidosis and multiple myeloma, identified
and treated using a multidisciplinary approach.
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1. HISTORY OF PRESENT ILLNESS
A 54-year-old woman with a history of recent stroke, reported
inferior myocardial infarction, type II diabetes, dyslipidemia,
presented to the emergency department with worsening dys-
pnea on exertion and lower extremity edema. Four months
before her presentation, she began to experience fatigue, exer-
tional dyspnea, and lower extremity edema, and furosemide
was prescribed. Two months prior to her presentation, she
had an episode of expressive aphasia and right facial droop
and was diagnosed with a left anterior cerebral artery stroke.
Her symptoms resolved without treatment. Transthoracic
echocardiogram at the time reported an ejection fraction of
35%-40% with septal hypokinesis and no cardiac source
of embolism identified. Despite treatment with furosemide,
she continued to have worsening shortness of breath, lower
extremity edema, and developed 5-pillow orthopnea.

Her social history is notable for smoking until 5 months prior
to presentation. Her father had an unspecified heart disease.

2. INVESTIGATIONS
A 12-lead electrocardiogram was obtained which showed
diffuse low voltage, poor precordial R wave progression, and

q waves in the anterior and inferior leads. Chest x-ray re-
vealed mild cardiomegaly and NTproBNP was 7,503 pg/ml.
She was admitted to cardiology and diuretics were initiated.
Telemetry monitoring revealed sinus bradycardia followed
by sinus node arrest with ventricular escape and isorhythmic
atrioventricular dissociation (see Figure 1).

Echocardiogram revealed a non-dilated left ventricle (infero-
lateral [posterior] wall thickness of 1.6 cm), LVEF 40%-45%
(hypokinetic anterior and inferior wall segments), a restric-
tive filling pattern, and a 1.3 cm × 1.0 cm round, highly
mobile mass in the left atrium prolapsing into the mitral
valve most consistent with a thrombus.

Given the electrocardiographic and echocardiographic abnor-
malities, cardiac amyloidosis was considered. Serum protein
electrophoresis showed hypogammaglobulinemia without
any monoclonal immunoglobulin. There was a highly abnor-
mal serum light chain ratio (free kappa: 6.6, free lambda:
724.7, free kappa/lambda ratio: 0.01) and urine protein elec-
trophoresis showed monoclonal free lambda light chains.
PYP scan demonstrated mild cardiac pyrophosphate uptake.
Cardiac magnetic resonance demonstrated diffuse early and
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late gadolinium enhancement, consistent with cardiac amy-
loidosis. Interestingly, there was no evidence of nephrotic
syndrome, neuropathy, hypercalcemia, renal dysfunction,
anemia, or lytic bone lesions on skeletal survey or PET scan.

A hematology consultation was requested, and bone marrow
biopsy revealed a 40% plasma cell population which was

lambda restricted, with concurrent flow cytometry detecting
a monoclonal lambda cell population; she was ultimately
diagnosed with light chain multiple myeloma based upon a
free light chain ratio of < 0.01. Bone marrow and fat pad
biopsies both stained positive for Congo red, and she was
also diagnosed with AL amyloidosis.

Figure 1. Isorhythmic atrioventricular dissociation

3. MANAGEMENT
She received intravenous diuresis but remained with signs of
volume overload on physical exam in the setting of declining
renal function, so she underwent right heart catheterization
which demonstrated elevated filling pressures and a low car-
diac index (right atrium 15 mmHg, pulmonary artery 42/22
mmHg, pulmonary capillary wedge pressure 23 mmHg, car-
diac output 1.89 L/min and cardiac index 1.1 L/min/m2).
Intravenous furosemide was increased and dopamine was ini-
tiated with notable improvement of dyspnea on exertion and
a greater than 20-pound weight loss. Additionally, she was
treated with intravenous heparin for the left atrial thrombus
and planned for ongoing oral anticoagulation as outpatient.
She was additionally monitored on telemetry during her 3-
week hospitalization with no evidence of paroxysmal atrial
fibrillation. For her multiple myeloma, she began chemother-
apy with cyclophosphamide, bortezomib and dexamethasone
(CyBorD) as recommended by hematology.

4. FOLLOW-UP
After the diagnoses of multiple myeloma and AL amyloi-
dosis were made, she was evaluated for simultaneous bone

marrow and cardiac transplant. Unfortunately, she was not a
candidate for transplant and was discharged with plan to con-
tinue CyBorD for multiple myeloma and maximum tolerated
heart failure therapy for the cardiac AL amyloidosis.

5. DISCUSSION

Amyloidosis is not a single disease entity but rather one in
which over 20 proteins have been identified causing similar
misfolding patterns resulting in tissue deposition.[1] Three
major systemic subtypes that specifically affect the heart are:
ATTR-m (heritable), ATTR-wild type (senile), and AL amy-
loid. This discussion will focus primarily on the diagnosis
and treatment of AL amyloidosis.

The clinical presentation of cardiac AL amyloidosis includes
classic heart failure symptoms which are typically more rapid
in onset compared to ATTR subtypes. Patients may also
complain of angina, which is likely caused by microvascular
amyloid deposition. Exam findings of orthostasis, macroglos-
sia, periorbital bruising, and peripheral neuropathy should
greatly increase suspicion for AL amyloidosis.[2]

The ECG findings in Figure 1 of low voltage, poor precordial
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R wave progression, and pseudo infarct patterns have been
reported in other cases of AL cardiac amyloidosis.[3, 4] While
low voltage is not always present, there is often a disconnect
between voltage observed on ECG and the wall thickness
observed on echocardiogram. Conduction disease is also
classically seen in cardiac amyloidosis, the pathophysiology
of which may partly be due to the infiltrative component of
amyloid as well as its toxic effects on myocardial tissues.[5]

The presence of intracardiac thrombi on echocardiogram,
most often occurring in the left atrial appendage, are more
common in AL than TTR cardiac amyloidosis.[6] Our pa-
tient presented with a recent stroke, likely caused from em-
bolization of her left atrial thrombus, however continuous
electrocardiographic monitoring was pursued to evaluate
for paroxysmal atrial fibrillation. Anticoagulation may be
considered in patients with evidence of atrial contractile dys-
function due to AL amyloidosis, even in the absence of atrial
fibrillation.[6]

The diagnosis of amyloidosis is ultimately based on histology
staining positive for Congo red.[7] The abdominal fat pad is
often biopsied due to ease and safety of procedure, though
it can often have inadequate amyloid deposits to definitively
subtype disease. Endomyocardial biopsy can also be per-
formed, though is a more invasive diagnostic strategy. The
type of amyloid is then determined by immunohistochemistry
or mass spectrometry. If a monoclonal protein population
exists, the subtype is typically AL, however it is critical to
confirm AL, as a patient with concurrent ATTR amyloidosis
and MGUS could be confused with having AL amyloid.[8] It
is important to note that AL amyloid can co-exist with mul-
tiple myeloma in about 5%-10% of patients, and portends
a poor prognosis with one case series of 147 AL amyloid
patients showing a median survival of 14 months among
patients with multiple myeloma compared to 33 months for
those without multiple myeloma.[9] Therefore bone marrow
biopsy should also be performed for cases of suspected AL
amyloid.[10]

Treatment of AL cardiac amyloidosis involves chemother-
apy and optimization of the patient’s volume status. Cy-
clophosphamide, bortezomib and dexamethasone (CyBorD)
has become a mainstay in treatment.[11] Curative intent is
possible with autologous bone marrow transplant for selected
patients. Heart failure optimization is often challenging in
patients with AL cardiac amyloidosis; neurohormonal an-
tagonists such as beta blockers and ACE inhibitors are not
well-tolerated, likely due to autonomic dysfunction and ex-
aggerated restrictive pathophysiology.[10] Left ventricular
assist devices are rarely pursued given difficulty of restric-
tive physiology. Transplantation may be considered in select
cases.

6. CONCLUSION

This case highlights the importance of an evaluation for infil-
trative cardiomyopathies when similar ECG and echocardio-
graphy findings are encountered, as well as the importance
of considering concurrent multiple myeloma in patients with
AL amyloidosis.

Highlights
- To suspect amyloidosis in patients with a lower than ex-
pected ECG voltage compared to the observed ventricular
wall thickness on echocardiogram
- To note that AL amyloid cardiomyopathy is an increasingly
recognized condition but arises less commonly with coexis-
tent multiple myeloma
- To consider anticoagulation in patients with cardiac amyloi-
dosis and evidence of atrial contractile dysfunction, even in
the absence of atrial fibrillation
- To understand definitive diagnosis of amyloidosis often
requires endomyocardial biopsy to identify the subtype of
protein deposits, which can dictate treatment
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