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Table 1 Type of amyloid protein

Amyloid protein Precursor Syndrome
AL/AH Immunoglobulin light/heavy chain Multiple myeloma/plasma cell dyscrasia
AA Serum AA protein Sporadic: secondary

Periodic fevers: familial Mediterranean

fever, others

AP2M [B2-microglobulin Dialysis-associated

ATTR Transthyretin Sporadic
Hereditary

AFib Fibrinogen A o-chain Hereditary

AApoAI Apolipoprotein Al Hereditary

AApoAll Apolipoprotein All Hereditary

ALys Lysosyme Hereditary

AGel Gelsolin Hereditary

ACys Cystatin C Hereditary

AL/AH, immunoglobulin light/heavy chain amyloid;, AA, amyloid A; AB2M, amyloid derived from B2-microglobulin; ATTR, amyloid derived
from transthyretin, AFib, amyloid derived from fibrinogen A a.-chain; AApoAl amyloid derived from apolipoprotein Al AApoAll, amyloid
derived from apolipoprotein All; AGel, amyloid derived from gelsolin; ALys, amyloid derived from lysozyme; ACys, amyloid derived from

cysteine. (Modified from Picken MM, Curr Opin Nephrol Hypertens 2007:16:196-203.)

Figure 1 Echocardiogram: thickened left ventricle, moderately impaired left ventricle function (ejection fraction
40%) with sparkling pattern, thickened right ventricle with moderately impaired overall right ventricle systolic
function, grade III diastolic dysfunction. AV, aortic valve; LA, left atrium; LV, left ventricle; MV, mitral valve; RV,

right ventricle.
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acteristic amyloid protein deposition
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(a)

@799t 1A complete blood count 3N
U Het 44.9%, Hb 16 g/dL, WBC 8,500/cumm, platelet
206,000/cumm, electrolyte Un@ BUN 13 mg/dL, creatinine
09 mg/dL wazmhivassilng

EKG: normal sinus rhythm 86/min, right axis deviation,
left atrial enlargement, low voltage in frontal leads and
poor R progression

CXR: cardiomegaly widening carina angle, downward
apical of heart

Echocardiogram: thickened left ventricle, moderately
impaired left ventricle function (ejection fraction 40.1%)
with sparkling pattern, thickened right ventricle with
moderately impaired overall right ventricle systolic
function, grade III diastolic dysfunction

Bone survey: no osteopenia, no osteolytic lesion

NT-proBNP 7,184 ng/L, troponin T 0.066 ng/mL

Serum protein electrophoresis LAY immunofixation
1N serum free light chain WU kappa 15.9 mg/L, lambda
421 mg/L ¢ kappa/lambda 0.038

Abdominal subcutaneous fat biopsy: the congo red
stain is positive, consistent with amyloidosis

Bone marrow aspiration: normocellularity 50%,
ME = 2:1, normal erythropoiesis, granulopoiesis and
lymphopoiesis, matured plasma cell 14% with multiple
grape cells

Bone marrow biopsy: 50% cellular marrow with

decreased all hematopoietic cell series showing diffuse
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Figure 4 Pictures of bone marrow smear show plasma cells which have accumulation of immunoglobulin within

their cytoplasms
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infiltration of plasma cells 15% containing immuno-
globulin deposit. Iron content is decrease, and immuno-
histochemical study shows neoplastic cells are positive
staining for CD138 with lambda light chain restriction.
Kappa light chain is negative.
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cardiac marker §9 Temafimavovsssilassniusnidu
Undiittorann achalafios fhemeilldunsinmdae
WnflthiTafsenaudas cyclphosphamide 300 mg/m’
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Avslsdaiavedauay dexamethasone 40 mg ULlsemis
Hloniasass 4 Samidadu’ $wmm 4 s0u NNl
madsudumaaeuarasadlsnndsldsuennud serum

immunofixation Un® kappa/lambda free light chain

Table 2 Definition of organ involvement in light chain amyloidosis

Involved organ or tissue

Criteria

Kidney
Heart

Liver

Nerve

Gastro-intestinal tract

Lung

Soft tissues

24-hr urine protein > 0.5 g/day, predominantly albumin

NT-proBNP > 332 ng/L (in the absence of renal failure or atrial fibrillation) or mean
wall thickness in diastole by echocardiography > 12 mm, no other cardiac cause
Total liver span > 15 cm in the absence of heart failure, or alkaline phosphatase

> 1.5 times institutional upper limit of normal

Peripheral: symmetric lower extremity sensorimotor peripheral neuropathy
Autonomic: gastric-emptying disorder, pseudo-obstruction,voiding dysfunction not
related to direct organ infiltration.

Direct biopsy verification with symptoms

Direct biopsy verification with symptoms

Interstitial radiographic pattern

Tongue enlargement, arthropathy, claudication (presumed vascular amyloid), skin
lesions, myopathy (by biopsy or pseudohypertrophy), lymph node (may be localized),

carpal tunnel syndrome

Modified from Kenneth C, et al’, NCCN Guideline 2014 and Mikhal JR, et al’, Blood 2012:119:4391-4.

Table 3 Hematologic and organ response criteria

Response Criteria
® CR Negative serum and urine IFE, normal kappa/lambda free light chain ratio, normal bone marrow
® VGPR dFLC < 40 mg/L
® PR dFLC decrease > 50 mg/L
® No response Others
Kidney 50% decrease in 24-hour urinary protein excretion in the absence of the worsening of CrCl by
> 25% or increase serum Cr of > 0.5 g/dL
Cardiac Mean interventricular septal thickness decrease by 2 mm, 20% improvement in EF, improvement
by 2 NYHAC without an increase in diuretic use, and no increase in wall thickness and/or a
decrease in NT-proBNP of > 30% (minimum 300 ng/L) in patient with a CrCl > 45 mL/min/1.73 m’
Liver 50% decrease in abnormal alkaline phosphatase value

Decrease in liver size radiographically at least 2 cm

IFE, immunofixation electrophoresis;

dFLC, difference in concentration between involved and uninvolved free light

chains (Modified from Kenneth C. et al’, NCCN Guideline 2014 and Mikhal JR, et al’, Blood 2012;119:4391-4.)
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Diagnosis and Management of Systemic Light Chain Amyloidosis

Nawarat Yoobang and Tontanai Numbenjapon
Division of Hematology, Department of Medicine, Phramongkutklao Hospital and College of Medicine

Abstract: A 43-year-old man with no known underlying disease presented with progressive shortness of breath
and legs edema for 2 months. On physical examination, the clinically overt biventricular heart failure, multiple
submental lymphadenopathies (I c¢m in diameter), bilateral parotid glands enlargement (2 c¢m in diameter)
and macroglossia were detected. Chest radiography and electrocardiogram showed global cardiac chambers
enlargement. FEchocardiogram demonstrated thickening of left ventricular wall with moderately impaired left
ventricular function (ejection fraction 40.1%) and sparkling pattern, thickening of right ventricular wall with
moderately impaired right ventricular systolic function and grade III diastolic dysfunction. The cardiac marker of
NT-proBNP was markedly elevated (7,184 ng/L) and troponin T was 0.07 ng/mL. Serum protein electrophoresis
and Immunofixation electrophoresis could not demonstrate monoclonal hypergammaglobulinemia. However,
serum lambda free light chain was significantly elevated (421 mg/L) as compared to normal level of serum
kappa free light chain (15.9 mg/L). Therefore, the kappa/lambda ratio was significantly abnormal (0.038). The
abdominal fat biopsy was consistent with amyloidosis. The bone marrow study demonstrated clonal lambda
restricted plasma cell of 14%. Consequently, the patient was diagnosed as high-risk systemic immunoglobulin
light chain amyloidosis (AL) with cardiac amyloidosis. In addition to the standard treatment for congestive
heart failure, the patient received cyclophosphamide, bortezomib and dexamethasone (CyBorD) regimen for his
amyloidsis. Although, the patient had achieved complete hematologic response, he was precluded from the
autologous stem cell transplant due to the worsening of his cardiomyopathy.

Keywords : @ Immunoglobulin light chain amyloidosis (AL) ® Serum protein electrophoresis

® mmunofixation ® Serum free light chain

J Hematol Transfus Med 2015;25:221-7.

nsmslafivinenuaszensasuinmslaia 07 25 alfufl 3 nIngAN-FuEnes 2558






