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Immunoglobulin light chain amyloidosis (AL)
is one of the most frequent causes of cardiac
amyloidosis (CA),[1] with an estimated pre-

valence of 8 to 12 per million.[2−4] Multiple myeloma
(MM) is hematological neoplasia originating from
plasma cells, which is the most common disease that
can lead to CA. The median age of patients with MM
at diagnosis is about 65 years old. In this age group,
cardiovascular diseases often co-exist, increasing
the risk of adverse events related to MM treatment.
By convention, the prognosis of AL-CA with MM is
extremely poor, with a median survival time of five
months.[5] The degree of cardiac involvement has a
decisive impact on the prognosis of AL-CA pati-
ents.[6] Transmural pattern indicating diffuse myo-
cardial involvement diagnosed by late gadolinium
enhancement (LGE) represents the worst prognosis
(hazard ratio for death compared with patients
without transmural LGE: 5.4; 95% CI: 2.1–13.7;
P < 0.001).[6]

An important reason for the high mortality of pa-
tients with CA is that the diagnosis process in-
volves many disciplines, including cardiology, hem-
atology, radiology, pathology, and other departments,
which may cause a delay in diagnosis. Moreover,
the patients’ condition is complex, which means
there may be changes in the condition at any time
during the follow-up process. This requires close
follow-up by multiple departments. A multidiscip-
linary team (MDT) approach in the management of
heart failure (HF) is a key recommendation in re-
cent guidelines, receiving a Class IA recommenda-
tion in the European Society of Cardiology guide-
lines to reduce mortality and HF hospitalization

and a Class IB recommendation in the American
College of Cardiology Foundation/American Heart
Association guidelines.[7,8] Compared with MDT,
traditional expert consultation, which is a disease
management model widely used in China, has no
standardized team structure and is characterized by
randomness and temporary.

In our clinical practice, we treated a 66-year-old
elderly patient with severe AL-CA complicated with
MM who obtained a long-term survival for more
than ten years after receiving MDT evaluation and
long-term follow-up. This patient was a 66-year-old
male who was referred to the department of cardi-
ology, the Third Hospital of Peking University on
August 9, 2011, with a major complaint of exertion-
al shortness of breath, fatigue, and edema of lower
extremities during the last month. No clinically sig-
nificant history was provided other than eight years
of grade 2 hypertension which was well controlled
without any meditation. The patient denied any
contact with bio-physic-chemical hazards. Physical
examination showed normal rhythm and blood
pressure, clear lung field, left-sided enlargement of
heart boundary, loud P2, 3/6 systolic murmur in
the mitral acoustic zone, jugular vein extension,
hepatomegaly, and slight pitting edema in lower
extremities. Relevant laboratory tests revealed mild
anemia (hemoglobin: 118 g/L), elevated N-termin-
al pro-B-type natriuretic peptide (NT-pro BNP)
(2156 pg/mL, normal < 125 pg/mL) and cardiac
troponin T (0.11 ng/mL, normal < 0.1 ng/mL), nor-
mal liver enzymes, serum creatinine, total protein
and albumin. A two-dimensional echocardiogram
revealed marked symmetrical thickening of the left
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ventricular (LV) wall with sparkled appearance, en-
largement of left atrium, mitral and tricuspid valve
regurgitation, compromised left ventricular ejec-
tion fraction (LVEF, 40%), and decreased LV dia-
stolic function (E/Em = 18). Chest X-ray revealed
cardiomegaly (cardiothoracic ratio of 0.6). Electro-
cardiogram showed a normal sinus rhythm, low vol-
tage of limb leads, and non-specific T-wave changes
(Figure 1).

Since the diagnosis of HF was clear, with New York
Heart Association (NYHA) cardiac function be level
III, we further developed measurements to determ-
ine the etiology of HF. Coronary angiography showed
no stenosis of main coronary arteries, excluding
ischemic cardiomyopathy. Since the manifestations

of echocardiogram and electrocardiogram (ECG)
were very special (low voltage in limb leads in ECG
and diffuse LV hypertrophy in echocardiography),
along with other clinical findings, we speculated
that the patient was likely to have CA and excluded
other common causes of HF (e.g., hypertensive car-
diomyopathy, hypertrophic cardiomyopathy, and
dilated cardiomyopathy). In order to clarify the dia-
gnosis and comprehensively evaluate the patient’s
condition, we organized the MDT approach, includ-
ing cardiology, hematology, radiology, and patho-
logy (Figure 2). The MDT group finally decided to
conduct hematology examinations, cardiac magnet-
ic resonance (CMR), myocardial biopsy, and bone
marrow puncture, to clarify diagnosis and disease

 

Figure 1    Electrocardiogram showed low voltage in limb leads.
 

Figure 2    The management process of the MDT approach. During the first hospitalization, it took three days from admission to start
MDT, and six days from admission to clarify diagnosis and formulate the final treatment plan. The section on the right indicates that
the patient was hospitalized for the second time because of the aggravation of heart failure due to pneumonia. HF: heart failure; MDT:
multidisciplinary team.
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classification as soon as possible on the basis of im-
proving HF, and evaluate the prognosis of patients
to formulate the final treatment plan and strive to
improve the long-term prognosis of the patient. The
results were as follows. The levels of λ light chain of
both serum (1380 mg/dL, normal: 269-638 mg/dL)
and urine (1280 mg/dL, normal: 0–5 mg/dL) were
significantly elevated, while the level of κ light chain
was normal. And serum electrophoresis showed a
monoclonal band of IgG and duo clonal band of λ
light chain, while CMR showed diffuse LGE in the
LV wall (Figure 3), raising the suspicion of the exist-
ence of CA. Ultimately, we performed an endomyo-
cardial biopsy which showed that specimens with
deposition of eosinophilic amorphous extracellular
material appeared pink-orange with standard light
microscopy after staining with Congo red (Figure 4).
According to the examination results, the diagnosis
of AL-CA was clear. We further performed a bone
marrow examination, finding that there were more
than 30% premature plasma cells, which provided
solid evidence for the diagnosis of MM. No other
organ involvement was found.

The patient was initially treated with ramipril, tor-

asemide, and spironolactone, which led to the im-
provement of dyspnea and edema, resulting in the
recovery of NYHA cardiac function to level III, and
a decrease of circulating NT-pro BNP level from 2156
to 1563 pg/mL. Importantly, the patient’s cardiac
function has been well improved during the exam-
ination. After the findings of bone marrow examin-
ation and the endomyocardial biopsy came out, a
prognosis evaluation and a treatment decision by
the MDT group were established. Since the expec-
ted median survival time was only 14 months us-
ing Mayo Clinic Staging System (NT-Pro BNP >
1800 ng/L, cTnT > 0.025 μg/L, Free Light Chain
[FLC]-diff < 180 mg/L, Mayo stage III),[9,10] and dif-
fuse LGE pattern of CMR indicated severe cardiac
involvement; the hematologist firstly decided to use
thalidomide and one course of VD regimen (Vel-
cade and dexamethasone). However, the patient re-
fused to use Velcade for economic reasons. Therefore,
the MDT group decided to use DT regimen (dexa-
methasone and thalidomide). After then, thalidom-
ide (100 mg once a day) was used for long-term main-
tenance. The NYHA cardiac function was main-
tained at level II until one year later (September 2,
2012), and it deteriorated to level IV because the pa-
tient developed acute HF due to pneumonia. Echo-
cardiography showed that LVEF was decreased to
35%, although serum λ light chain reduced to 916
mg/dL (Table 1). Once more, we conducted the
MDT approach, including cardiology, respiratory,
and hematology, to make the optimal treatment
method. After the antibiotic therapy and improv-
ing HF treatment, the symptoms of the patient im-
proved, with NYHA cardiac function recovered to
level III. According to the patient’s condition, the
MDT group decided to use VD regimen (Velcade:
1.75 mg d1, d4, d8, d11; and dexamethasone: 20 mg
d1-4, d9-12) with the consent of the patient’s family.
In the course of treatment, the cardiac function de-
teriorated again, with the NYHA cardiac function red-
uced to level IV. After active treatment, the symp-
toms of HF significantly improved, and chemother-
apy was completed successfully. The patient contin-
ued to use thalidomide (100 mg once a day) for long-
term maintenance treatment, with NYHA cardiac
function gradually recovered to level III. At a two-
year follow-up, the serum λ light chain had returned
to normal (632 mg/dL) while the monoclonal band
in the electrophoresis test was also eliminated. Echo-
cardiography showed that the LVEF recovered to

 

Figure  3      Cardiac  magnetic  resonance  showed  diffuse  late
gadolinium  enhancement  in  the  left  ventricular  wall. The  left
figure shows the short axis view and the right figure shows the
four chambers view.
 

Figure 4    Endomyocardial biopsy showed specimens with de-
position  of  eosinophilic  amorphous  extracellular  material  (A)
which,  after  staining  with  Congo  red,  appeared  pink-orange
with standard light microscopy (B).
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58% but without a reduction in LV wall thickness,
while the LV diastolic function had returned to nor-
mal (E/Em = 10). After discharge, the patient was
regularly followed up in the cardiology and hemat-
ology outpatient department. During the very long-
term follow-up of 10 years (last follow-up time: Septe-
mber 20, 2021, with the age of 76), the patient was
free of cardiac strikes and remained in NYHA car-
diac function of level II, and very satisfied with our
treatment.

This particular case report provides insights into
the management of patients with AL-CA. The MDT
approach is a diagnosis and treatment mode in
which multidisciplinary experts discuss the case of
a certain or a systematic disease and formulate the
optimal treatment scheme for patients based on in-
tegrating the opinions of various disciplines. In the
MDT approach, experts of various disciplines can
comprehensively analyze the patient’s condition at
the first time, and specify the most reasonable treat-
ment scheme for the patient, so as to avoid misdia-
gnosis and improve medical efficiency and medical
quality, which is especially suitable for the diagnos-
is and treatment of patients with HF. In our clinical
practice, the patient underwent the MDT approach
immediately after completing the preliminary as-
sessment. As a result, it took only six days from ad-
mission to diagnosis and formulation of treatment
strategy, which provided the possibility for pa-
tients to achieve long-term survival. During the first

treatment period, the MDT group recommended
the patient to use a treatment regimen containing
bortezomib, who refused for economic reasons.
Then, the MDT group decided to use the treatment
scheme containing thalidomide under the condi-
tion of fully considering the patient’s own condi-
tion. At a one-year follow-up, the patient developed
an exacerbation of HF due to pneumonia. After ad-
mission, the MDT group, including cardiology,
hematology, and respiratory, was quickly started.
After treatment of antibiotics and improving HF,
the MDT group decided to use bortezomib for treat-
ment after obtaining the consent of the patient.
After discharge, the patient was regularly followed
up in the cardiology and hematology outpatient de-
partment. In the treatment process of the patient,
the MDT group provided timely and individual-
ized treatment, combined with the patient’s own
situation, providing strong support for very long-
term survival.

Radial LV function is preserved in most patients
with CA, which means that the LVEF is preserved
or only mildly reduced.[11] However, most patients
with CA show impaired diastolic function,[12] which
can be emerged prior to the thickening of right
ventricular or LV walls.[13,14] The primary determin-
ant of prognosis in AL-CA was the extent of cardi-
ac involvement,[3] which was divided into three
types, including no LGE (34%), subendocardial LGE
(39%), and transmural LGE (27%).[6] Patients with tra-

 

Table 1    Trend of clinical parameters.

Baseline
(2011-08)

1-year
(2012-09)

2-year
(2013-09)

NYHA level III IV II

NT-pro BNP, < 125 pg/mL 2156 27597 14341

cTnT (ng/mL, < 0.1) 0.11 0.117 0.102

λ- Light chain (mg/dL, 269-638) 1386 916 632

κ-light chain (mg/dL, 574-1276) 418 830 830

FLC-diff 96.8 8.6 −19.8

LVEF, % 40 35 58

LVEDD, mm 52.6 54.4 52.5

Septal thickness, mm 12.8 13.5 13.4

Posterior wall thickness, mm 13 13.7 13.8

RV anteroposterior diameter, mm 26.7 26.2 24.7

Em, cm/s 6 6 6

E/Em 18 18 10

cTnT: cardiac troponin T; FLC: free light chain; LVEDD: left ventricular end diastolic diameter; LVEF: left ventricular ejection frac-
tion; NYHA: New York Heart Association; RV: right ventricular.
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nsmural LGE had a worse prognosis than patients
without transmural LGE.[6] In this case, the CMR
showed transmural LGE with significant thickening
of the LV wall. Moreover, a two-year follow-up demo-
nstrated that LV wall thickness did not decrease
significantly, while LV systolic and diastolic func-
tions were significantly improved, indicating that
although early treatment could not cause changes in
cardiac macro-structure, it could lead to a signific-
ant improvement in cardiac function. 
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