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Abstract

Light chain amyloidosis (AL) is a rare systemic disorder caused by the accumulation of immunoglobulin light chains in various organs,
most notably the heart. Its clinical presentation is often nonspecific, leading to delayed diagnosis and poor prognosis. We report the
case of a 71-year-old woman who presented with macroglossia and periorbital ecchymosis, symptoms that persisted for six years before
diagnosis, along with dyspnea on exertion for the past year. Comprehensive evaluation revealed AL amyloidosis with significant cardiac
involvement, evidenced by echocardiographic findings of concentric ventricular wall thickening and diastolic dysfunction consistent
with restrictive cardiomyopathy. Laboratory workup confirmed elevated serum free light chains (FLC), and histopathology demonstrat-
ed the presence of amyloid deposits confirming the diagnosis. This case acknowledges cardiac AL amyloidosis as a rare cause of cardiac
failure with preserved ejection fraction, often accompanied by systemic manifestations of the disease such as macroglossia and perior-
bital ecchymosis, and highlights the critical need for high clinical suspicion and early recognition of cardiac involvement in AL patients.
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Introduction

Light chain amyloidosis is a rare and often fatal systemic
disorder characterized by extracellular deposition of mis-
folded monoclonal light chains in organs, mainly the heart,
kidneys, liver, skin, and peripheral nervous system.!!] Car-
diac involvement occurs in up to 90% of AL amyloidosis
cases and is particularly concerning due to its impact on
patient mortality.?! The deposition of amyloid fibrils in the
myocardium typically causes restrictive cardiomyopathy,
heart failure with preserved ejection fraction, or various
conduction abnormalities.!?) This case report presents a

71-year-old woman who was diagnosed with cardiac AL
(CA-AL) 6 years after initial symptoms of oral involvement,
highlighting the challenges of recognizing this rare disease
and the importance of a multidisciplinary approach to pa-
tient management.

Case report

A 71-year-old woman reported worsening dyspnea on ex-
ertion over the past year. Her past medical history included
arterial hypertension and hyperlipidemia. She reported no
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history of smoking, alcohol abuse, or illicit drug use. Clinical
examination revealed significant macroglossia with perioral
purpura (Fig. 1), periorbital ecchymosis, and enlarged bilat-
eral submandibular lymph nodes. Upon auscultation, breath
sounds were diminished at the bilateral lung bases.
Laboratory examinations indicated leukocytosis (white
blood cell: 10.6, normal range: 4-10 K/uL) with a polymorpho-
nuclear predominance (76%), an elevated creatinine level (1.6,
normal range: 0.5-1.2 mg/dL), N-terminal pro-natriuretic
peptide type-B (NT-proBNP: 2123, normal range: 0-125 pg/
mL), and troponin-T (56, normal range: 10-40 ng/L). Addi-
tionally, the patients had an elevated erythrocyte sedimenta-
tion rate (ESR) of 23 mm/h (normal range: 0-20 mm/h). Im-
munological assays demonstrated elevated $2-microglobulin
levels (3.14, normal range: 1-2.7 mg/L). Urine/serum protein

electrophoresis with immunofixation (SPEP/UPEP with IFE)
showed elevated free A chains, with serum levels at 284 mg/L
(normal range: 5.7-26.3 mg/L), consistent with monoclonal
protein overproduction. The kappa/lambda ratio was calcu-
lated at 0.04 (normal range: 0.26-1.65).

A chest X-ray revealed bilateral pleural effusions neces-
sitating pleurocentesis (Fig. 2). Electrocardiography (ECG)
indicated diffuse low QRS voltages in all leads (Fig. 3). Echo-
cardiogram was suggestive of restrictive cardiomyopathy,
consisting of a preserved ejection fraction (EF: 60%, normal
range: >55%), low end-diastolic diameter of the left ventri-
cle (42, normal range: 45-56 mm), biatrial enlargement,
and increased ventricular wall thickness (13, normal range:
6-11 mm) along with a “granular sparkling” appearance of
the ventricular wall. Computed tomography (CT) scans of

Figure 1. The figure captures our patient presenting with significant macroglossia, tongue surface ulcerations (left side of tongue), and

purplish lip lesions, consistent with oral AL amyloidosis.

Figure 2. Chest X-ray in frontal (A) and lateral (B) views showing atelectasis in the left lower lobe and significant bilateral pleural ef-

fusions with a pleural catheter in place on the right side.
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Figure 3. ECG of the patient showing diffuse low QRS voltages in all leads.

the chest and abdomen revealed bilateral pleural effusions,
thickening of the intralobular septa, bilateral axillary and
external iliac lymphadenopathy.

Due to cardiac, lung, and renal manifestations, along with
the clinical features of macroglossia and lymphadenopathy, a
systemic disorder was strongly suspected. Therefore, biopsies
of abdominal fat, tongue, and bone marrow were performed.
Histopathology revealed the presence of amyloid deposits,
which stained positive with Congo red (Fig. 4A) and showed
apple-green birefringence under a polarized-light microscope
(Fig. 4B), leading to the diagnosis of AL amyloidosis. The
bone marrow biopsy revealed a clonal population of slightly
atypical plasma cells comprising less than 10% of the mar-

row cellularity, consistent with monoclonal gammopathy of
undetermined significance (MGUS).

Based on the Mayo 2012 staging system for cardiac AL
amyloidosis®), the patient was classified as Stage III, given
her troponin-T, her BNP level of 2123 pg/ml, and a serum
free light chain difference exceeding 180 (272.64 mg/L).
During her hospital stay, the patient experienced a slight
elevation in liver function tests (LFTS), which subsequently
reversed. She was discharged on a combination of irbesartan
and furosemide and was referred to the Hematology Depart-
ment to initiate systemic treatment with bortezomib, cyclo-
phosphamide, and dexamethasone. A subsequent amyloid
typing with mass spectrometry identified A light chains as

Figure 4. Histopathological examination of a skin biopsy specimen showed positive Congo red staining, indicating the presence of
amyloid deposits (A - magnification 20x). Under polarized light, the amyloid deposits exhibited yellow-green birefringence (B — mag-

nification 20x).
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the amyloidogenic protein. Sadly, she succumbed to cardiac
failure 7 months after treatment initiation. Written informed
consent for publication of this case report and any accom-
panying images was obtained from the patient’s next of kin.

Discussion

Amyloidosis encompasses a broad spectrum of diseases
characterized by the extracellular accumulation of amyloid
fibrils, a proteinaceous substance, on organs and tissues.!!!
Nearly 36 protein precursors have been found to result in
systemic amyloidosis, 9 of which are known to infiltrate the
heart, causing cardiac amyloidosis (CA).[>*! Among these,
the most prevalent forms are transthyretin cardiac amy-
loidosis (ATTR-CA), and light chain cardiac amyloidosis
(AL-CA).*) AL-CA is caused by the overproduction of im-
munoglobulin light chain proteins.) It has an estimated
incidence of 8-12 cases per million individuals and exhibits
a 3:2 male predominance.l)

Clinical presentation of systemic AL amyloidosis is
atypical and results from the protein deposition on vari-
ous organs. The main organs involved include the kidneys,
lungs, liver, peripheral nervous system, and skin.[®! Patients
may exhibit sensorimotor peripheral neuropathy, postur-
al hypertension, hepatomegaly with altered liver function
tests, or nephrotic syndrome that progressively evolves into
renal failure.”) Macroglossia is a distinct feature highly spe-
cific for AL amyloidosis, sometimes accompanied by peri-
oral or periorbital purpura.[”:8) Systemic symptoms such as
lymphadenopathy, fatigue, or weight loss may also be pres-
ent, further complicating the diagnostic process.””) Cardiac
involvement manifests with a wide spectrum of symptoms,
including cardiac failure and conduction abnormalities
such as atrial fibrillation, syncope, or sudden death.’) Our
case exhibited macroglossia with perioral purpura and
lymphadenopathy, as well as dyspnea and pleural effusion
attributed to cardiac failure.

Cardiac damage in AL amyloidosis is induced by mul-
tiple mechanisms. The deposition of amyloid fibrils within
the myocardial tissue causes stiffness and diastolic dysfunc-
tion, ultimately leading to cardiomyopathy and conduction
disturbances.!®?) Myocardial damage is additionally exac-
erbated by the generation of reactive oxygen species (ROS)
in high levels by the amyloidogenic light chains, leading to
mitochondrial damage and cardiotoxicity.'”) Furthermore,
the accumulation of amyloid fibrils is associated with the
activation of pathways that lead to cell death and fibrosis,
further compromising cardiac function.!!”

The diagnostic approach for AL amyloidosis should
include a combination of blood differential, biochemical
tests, and testing for monoclonal protein, such as serum
free light assay, along with SPEP/UPEP with IFE.[*) Mod-
ern diagnostic techniques, including light microscopy, im-
munohistochemistry, immunoelectron microscopy, and
mass spectrometry-based proteomics, aid in classifying the
protein subunit.®! Imaging studies, such as CT or magnetic

resonance imaging (MRI) scans, might aid in identifying
specific organ involvement. However, definitive diagnosis
of AL amyloidosis relies on histopathological confirmation
of amyloid deposits in tissue, indicated by positive Congo
red staining and apple-green birefringence under a polar-
ized-light microscope.!'!! The abdominal fat pad serves as
the most accessible and least invasive biopsy location.!!!
In strong suspicion of systemic amyloidosis where the fat
aspirate is negative, additional biopsy sites include the mi-
nor salivary gland, liver, endomyocardial region, or explo-
ration via gastrointestinal endoscopy.l'>!? Additionally, a
bone marrow biopsy is strongly recommended due to the
frequent association of AL amyloidosis with multiple my-
eloma.”®! In our case, an endomyocardial biopsy was not
deemed necessary because the diagnosis was established
through the presence of amyloid deposits in abdominal fat
and tongue specimens.

Standard methods such as ECG and echocardiography
are usually helpful in identifying the extent of cardiac in-
volvement. On ECG, AL-CA may exhibit diffuse low QRS
voltages, a “pseudoinfarction pattern,” or conduction ab-
normalities, such as atrial fibrillation, attributed to wide-
spread atrial amyloid deposition on the myocytes and di-
astolic dysfunction.!>8! Echocardiography typically reveals
a restrictive cardiomyopathy pattern, characterized by a
preserved ejection fraction (EF), increased ventricular wall
thickness, and a “granular sparkling” appearance of the ven-
tricular wall.'¥) Diastolic dysfunction is one of the earliest
pathophysiological impairments, worsening as myocardial
infiltration progresses, whereas systolic function usually
decreases in end-stage disease.! Ischemic change due to
amyloid deposition on coronary arteries is a rare finding.”!
Additionally, cardiac magnetic resonance imaging is sensi-
tive in detecting amyloid deposits and shows characteristic
late gadolinium enhancement of the myocardial walls.[2”]
Our case manifested with diffuse low QRS voltages on
ECG, as well as cardiac failure with preserved EF indicative
of restrictive cardiomyopathy, and a “granular sparkling”
appearance of the ventricular walls on echocardiogram.

Treatment of systemic AL amyloidosis focuses on reduc-
ing light chain production and managing the underlying
plasma cell dyscrasia.['¥] Recent advances include several
treatment options, including dexamethasone, alkylating
agents, proteasome inhibitors, and immunomodulatory
drugs.®) Combination regimens such as cyclophospha-
mide, bortezomib, and dexamethasone (CyBorD), along
with monoclonal antibodies such as daratumumab, have
been shown to reduce light chain deposition and improve
organ function.[1¢]

Standard cardiac failure treatments (beta blockers, calci-
um channel blockers, and angiotensin-converting enzyme
inhibitors) are often associated with adverse outcomes
in cardiac AL amyloidosis.®) Anticoagulation is the key
to preventing thromboembolism in cases of atrial fibril-
lation.!?) The use of pacemakers or defibrillators remains
challenging, while heart transplantation has shown limited
efficacy in AL amyloidosis cases.?) The role of autologous
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stem cell transplantation in cases of AL amyloidosis with
cardiac involvement remains under debate.*]

Cardiac involvement is a strong predictor of survival and
the most common cause of death in AL-CA.!**! Its progno-
sis remains poor, with a median survival of 4-6 months in
advanced cardiac failure stages, compared to several years
in AL amyloidosis patients without cardiac involvement.”!
Myocardial enzymes such as highly sensitive troponin
T and NT-proBNP are considered prognostic markers of
myocardial damage.) Furthermore, a 30% reduction in
NT-proBNP has been proposed as a direct surrogate of car-
diac response to therapy.?! The Mayo 2012 staging system
for cardiac AL amyloidosis stratifies patients into four stag-
es (0-III) with worsening outcomes based on thresholds
for troponin T, NT-proBNP, and the difference between
involved and uninvolved serum-free light chains (dFLC)."*!
Based on this staging system, our patient was stratified as
stage III, with an expected median survival of 6.7 months.

Our case highlights a delayed diagnosis of cardiac AL
amyloidosis. The classic phenotypic signs of the systemic
disease were present for several years before the definitive
diagnosis. Cardiac failure, as evidenced by the character-
istic clinical, ECG, and echocardiogram features, had also
probably existed for many years but had remained unde-
tected. This case underscores the need for early recognition
of cardiac AL amyloidosis in order to achieve life-saving
outcomes and enhance patients’ quality of life.

Conclusion

This case report highlights the critical importance of con-
sidering cardiac AL amyloidosis in all patients with un-
explained cardiac failure with preserved EE The delayed
diagnosis and poor outcome in this case underscore the
necessity for heightened clinical suspicion among all clini-
cians and the pursuit of appropriate diagnostic examina-
tions, including tissue biopsy, to achieve an early diagnosis,
which could prove life-saving, particularly in patients with
cardiac involvement. Additionally, this case emphasizes
the critical role of amyloid typing via mass spectrometry
in confirming the diagnosis of AL amyloidosis and dis-
tinguishing it from other forms of systemic amyloidosis,
particularly transthyretin amyloidosis (ATTR). This is es-
pecially relevant in clinical settings where amyloid typing
may not be routinely available, yet remains essential for
guiding targeted therapy and improving patient outcomes.
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