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Case 1

 DH, a 49-year-old Caucasian male presents with a 

history of severe carpal tunnel syndrome and 

fullness in the volar forearm.

 Surgery was performed for exploration and carpal 

tunnel release.

 Large masses of synovium were found in the volar 

forearm as well as thickened synovium around the 

flexor tendons of the wrist.

 Specimens were sent to Pathology, with a resulting 

diagnosis of amyloid.



Case 2

 WO, a 79-year-old African American male presents 

with worsening non-ischemic cardiomyopathy; he 

has had rapid changes in heart failure symptoms.  

 An echocardiogram is performed which reveals 

significant left ventricular hypertrophy worrisome for 

infiltrative disease.

 An endomyocardial biopsy is performed and the 

resultant pathology demonstrates extensive amyloid 

deposition.



What is Amyloid?

 Amyloid is a pathologic proteinaceous substance 

that when deposited between the cells of tissues and 

organs disrupts their normal function. 

 Physically, by electron microscopy, the substance is 

made up largely of nonbranching fibrils of indefinite 

length, with approximately 7.5-10 nm width. 

 Further examination by X-ray crystallography and 

infra-red spectroscopy reveals a cross-beta-pleated 

sheet conformation. 



Cartoon of proposed amyloid structure



Symptoms

 Symptoms are primarily related to organ 

dysfunction.

 Macroglossia, heart failure, renal failure, 

carpal tunnel syndrome can all be presenting 

features.  

 Sometime symptoms are non-specific such 

as fatigue or weakness.



Macroglossia
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Diagnosing amyloidosis

 Diagnosis of amyloidosis depends on the 
demonstration of amyloid deposits in tissues 
by positive Congo red staining.

 The cross beta pleated sheet  conformation 
is responsible for the unique staining 
properties of amyloid with Congo red; pink-
red staining under light microscopy and 
yellow-green birefringence when observed 
by polarizing microscope.  



Cardiac amyloid



Types of amyloidosis

 The most frequent types observed are AL, primary 

amyloidosis and AA, secondary type amyloidosis.

 In addition to the above, heritable amyloidoses, 

dialysis-related amyloidosis and age-related senile 

amyloidosis also occur.

 If a diagnosis of amyloidosis is made, it is imperative 

to determine the type in order to avoid administering 

the wrong type of treatment.



AL (primary) amyloidosis

 In this case, the amyloid is due to deposition of 
protein derived from immunoglobulin light chains 
and/or fragments. Most are lambda (l) light chains 
although kappa (k) light chains have also been 
identified, with a l:k ratio of approximately 3:1. 

 The disease is a plasma cell dyscrasia, and in 
approximately 80% of cases a monoclonal 
immunoglobulin or light chain is detectable in serum 
and/or urine.

 AL can occur alone, or in association with multiple 
myeloma.



Light chain 3D structure



Diagnosis of AL amyloidosis

 Biopsy of affected organ, or subcutaneous fat.  

Immunohistochemical staining for kappa or lambda 

light chains is necessary to demonstrate clonality 

and distinguish from other causes of amyloidosis.

 Laboratory testing:  electrophoresis plus 

immunofixation of both serum and urine along with 

measurement of serum free light chains.

 Bone marrow biopsy to look for plasma cell 

dyscrasia.



Plasma cells (bone marrow)



What is a plasma cell dyscrasia?

 plasma cell dyscrasias a diverse group of 
neoplastic diseases involving proliferation of a single 
clone of cells producing a serum M component (a 
monoclonal immunoglobulin or immunoglobulin 
fragment) and usually having a plasma cell 
morphology.

 Includes spectrum of disorders from Monoclonal 
Gammopathy of Undetermined Significance (MGUS) 
to Multiple Myeloma.
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Figure 3.4. Development of the B-cell lineage and associated diseases.



Multiple myeloma and AL 
amyloidosis

 Five to 15% of patients with multiple myeloma have systemic 
amyloidosis.  

 The amyloid deposits in these cases are comprised of the light 
chain portion of the monoclonal immunoglobulin, or ñMò protein.

 The majority of patients with AL, however, do not have classic 
multiple myeloma or other overt B-cell neoplasm, although in 
nearly 90% of cases a monoclonal immunoglobulin can be 
found in serum and/or urine by electrophoresis and/or 
immunofixation.  

 Serum free light chain testing improves the sensitivity for 
detecting monoclonal light chains in amyloidosis. 
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Diagnosis of multiple myeloma

 Diagnostic criteria established by the International 
Myeloma Foundation for multiple myeloma require 
all three of the following:  

 1. Monoclonal plasma cells in the bone marrow > 
10% and/or presence of a biopsy-proven 
plasmacytoma, 

 2. Monoclonal protein in the serum and/or urine,

 3. One or more of the following:  a. (C) 
Hypercalcemia (>10.5 mg/L or upper limit of normal), 
b. (R) renal insufficiency (plasma creatinine > 2 
mg/dL), c. (A) anemia (hemoglobin < 10g/dL or 2g< 
normal), d. (B) lytic bone lesions or osteoporosis.



AA or secondary amyloidosis

 Secondary amyloidosis occurs as a 
complication of a disease with chronic 
inflammation such as rheumatoid arthritis 
(RA) or chronic infections.

 The fibrils in AA are composed of fragments 
of the acute phase protein serum amyloid A.

 About 80% of AA cases involve the kidney, 
typically leading to nephrotic syndrome.



Renal amyloid



Heritable amyloidoses: various 
proteins involved.

 Transthyretin

 Amyloid Precursor protein

 Prion protein

 Cystatin C 

 Fibrinogen alpha chain

 Lysozyme



Treating amyloidosis

 Treatment depends on the cause and type of amyloidosis.

 Since AL amyloidosis (primary amyloidosis) is considered a 
plasma cell dyscrasia, treatment involves treating the 
underlying condition.

 Conventional melphalan-based regimens are relatively 
ineffective due to bone-marrow toxicity of high melphalan 
dosage.

 High-dose chemotherapy followed by autologous or allogeneic 
hematopoietic stem cell transplant has been shown to be 
beneficial in some studies; however, allogeneic transplant is 
associated with a high incidence of transplant-related mortality.



Treatment of symptomatic cardiac 
amyloidosis

 In situations where the cardiac amyloidosis is 
symptomatic, treatment is usually supportive 
and generally ineffective.

 Patients with early symptoms may respond 
well to therapy aimed at the underlying 
disease (such as AL).

 Anticoagulation is indicated in patients with 
cardiomyopathy who develop atrial 
fibrillation.



Patient 1 (DH)

 The patientôs primary care physician 
subsequently ordered an echocardiogram 
and laboratory tests to include CBC and 
comprehensive metabolic panel.  

 The primary care physician contacted the 
patient when the laboratory results revealed 
a BUN of 51, creatinine of 3.4 and a calcium 
level of 14.6 (critical). 

 The patient was re-admitted to the hospital. 



Patient 1 cont’d.

 Subsequent laboratory testing upon 

admission revealed anemia, hypercalcemia 

and a monoclonal free kappa light chain in 

the serum and urine.

 At this point, Hematology/Oncology was 

consulted and a bone marrow biopsy was 

performed which was diagnostic for a plasma 

cell myeloma. 



Clinical Course

 After admission to the Hematology/Oncology service, the 
patient was treated with seven cycles of doxorubicin and 
dexamethasone followed by four cycles of dexamethasone prior 
to conditioning with melphalan. 

 The patient then underwent an autologous peripheral blood 
stem cell transplant approximately 10 months after initial 
diagnosis. 

 On day 27 post-transplant, the patient underwent another bone 
marrow aspiration and core biopsy.  At this time, the results 
indicated a normocellular marrow (30%) with trilineage 
hematopoiesis and no evidence of residual plasma cell 
myeloma. 



Further complications

 Although the patient obtained complete 

hematologic response, his multiple myeloma 

returned and he underwent a second 

autologous HCT.

 Patientôs disease progress is being followed 

by Hematology/Oncology using serum free 

light chains.  Free kappa and ratio remain 

abnormal.



Case 2 (WO)

 Due to the finding of cardiac amyloid, the patient was 

referred to the Hematology/Oncology service for 

evaluation of possible AL Amyloidosis.

 SPEP, SFIX, UPEP, UFIX were ordered on the 

patient as well as serum free light chains.

 All results were WNL with the exception of a faint 

free monoclonal lambda light chain in the urine.

 A bone marrow biopsy was ordered.



Results of bone marrow biopsy

 Bone marrow biopsy results revealed a 

normocellular (20%) marrow with no 

evidence of lymphoma, acute leukemia, or 

plasma cell dyscrasia.

 Congo red staining for amyloid was negative.



???

 Although there was a monoclonal free lambda light 
chain found in urine, it appears that this is MGUS 
and not related to the amyloid.

 The patient did not have any inflammatory diseases 
or conditions; therefore the diagnosis of AA or 
secondary amyloidosis seemed unlikely.

 The possibility of one of the heritable types of 
amyloidosis was considered.

 Patient was tested for the presence of a 
characteristic mutation in transthyretin and found to 
be positive.



Transthyretin (TTR) associated 
amyloidosis

 More than 100 mutations in the TTR gene have been 

described, and nearly all are amyloidogenic.

 Isolated cardiac amyloidosis is more common in 

African Americans than in Caucasians.

 It is estimated that 4 percent of African Americans 

are heterozygous for the amyloidogenic substitution 

of isoleucine for valine at position 122 (V122I).

 This polymorphism is associated with late onset 

senile amyloid cardiomyopathy.



Treatment

 Principally supportive care.  

 Patient is on a long list of medications, 

including diuretics and warfarin.

 Disease is progressive, despite finding 

optimal conditions for present heart 

condition.



Summary

 Amyloidosis is a general term that describes 

the deposition of amyloid fibrils in tissues and 

organs of the body.

 Prognosis in any amyloidosis is dependent 

on the particular organ(s) involved and the 

extent of the deposition.

 Treatment should be targeted to the 

underlying condition if this is possible.


