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Abstract 
Aim :To update the new diagnostic method , new prognostic factors and new treatment modalities of 

systemic amyloidosis . 
Objectives:To describe the clinical presentation, diagnosis, classification, grading, evaluation of prognosis, and 

treatment of amyloidosis. 
Methods: PubMed , Science direct , google scholar and MEDLINE databases (2000 to 2014) and internet will be 

searched fo r the key word amyloidosis and will be evaluate on the basis of the authors' own clinical 
experience and work on the topic. 

Background :Amyloidosis is an uncommon group of diseases in which soluble proteins aggregate and 
deposit extracellularly in tissue as insoluble fibrils, leading to tissue destruction and progressive organ 
dysfunction.It is often difficult to recognize because of the myriad symptoms and vague nature of the 
clinical presentation. Symptoms include fatigue, dyspnea, edema, paresthesias, and weight loss. 

Reason : The main reason of this review is to gather recent advance in systemic amyloidosis . 
Key words : amyloidosis ,diagnosis , treatment , symptoms 

INTRODUCTION 
Amyloidosis is a protein-folding disease characterized by 
extracellular deposition of a specific soluble precursor 
protein that aggregates in the form of insoluble 
fibril(1).When proteins that are normally soluble in 
water fold to become amyloids, they become insoluble 
and deposit in organs or tissues, disrupting normal 
function(2)The classification of amyloidosis is based on the 
chemical characterization of the precursor protein. 
Deposition of amyloid is localized or systemic. The 4 main 
types of systemic amyloidosis are AL, AA, ATTR, and 
Aβ2M type. Amyloid fibrils are insoluble in viva i.e under 
physiological conditions of PH and ionic strength , 
forming non branching fibrils that are 7.5-10nm  in 
diameter and between 3000 and 100,000 nm in 
length(3).Symptoms can vary greatly depending on where 
the amyloid protein is collecting in the body. It is important 
to note that the symptoms described below may be due to a 
variety of different health problems. General symptoms 
such as Changes in skin color, Clay-colored stools ,Fatigue, 
Feeling of fullness, Joint pain, Low red blood cell count , 
Shortness of breath, Swelling of the tongue, Tingling and 
numbness in legs and feet, Weak hand grip, Weakness, 
Weight loss.(4) β2-m–adsorbing columns have 
demonstrated some benefit in dialysis-related amyloidosis. 
This addition to long-term dialysis may reduce 
inflammation and accumulation of fibrils without major 
adverse effects(5).Immunotherapy Aβ immunotherapies 
have shown some promise in the treatment of Alzheimer 
disease. Agents with great potential include the passive 
monoclonal antibodies bapineuzumab(6) and 
solanezumab(7). 

SYSTEMIC AMYLOIDOSIS 
AL AMYLOIDOSIS: 

Primary systemic or light chain amyloidosis (AL) is 
characterized by a clonal population of plasma cells in the 

bone marrow that produce monoclonal light chain of kappa 
or lambda type. Amyloidogenic light chains misfold 
forming a highly ordered beta pleated sheet con- 
figuration which is the structure that defines amyloid fibrils 
of any type (including light chain, hereditary, senile 
systemic or secondary). Contiguous beta pleated sheets 
wind together into a fibrillar configuration instead of the 
typical alpha helical pattern of most proteins (8).Although 
AL amyloidosis is the most common form of systemic 
amyloidosis, up to 10% of patients may pre- sent with 
secondary amyloidosis and an incidental monoclonal 
gammopathy of undetermined significance rather than AL 
amyloidosis(9). 
Clinical Characteristics : 
All organs can be affected in systemic AL amyloidosis , 
except for central nervous system. The common symptom 
are asthenia and Dysponea(10).Amyloid deposition in the 
kidneys can cause nephrotic syndrome, which results from 
a reduction in the kidney's ability to filter proteins. The 
nephrotic syndrome occurs with or without elevations in 
creatinine and blood urea concentration(11).The diagnosis 
of renal amyloidosis relies on the pathological 
demonstration of renal amyloid and/or, when a kidney 
biopsy is not available, on histological evidence from 
another tis- sue with proteinuria ≥0.5 g/day predominantly 
composed of albumin 12).Amyloid deposition within the 
myocardium results in thickening of ventricular and atrial 
walls leading to restrictive cardiopathy responsible for 
progressively increasing asthenia, dyspnoea and lower 
limb oedema(13). 
Signs And Symptoms : 
AL Amyloidosis is commonly affects kidney, symptoms 
of kidney disease and renal failure can include fluid 
retention, swelling, and shortness of breath(14). In 
addition to kidneys, it also affects the heart, peripheral 
nervous system, gastrointestinal tract, blood, lungs and 
skin. Heart complications, which affect more than a third 
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of AL patients, include heart failure and irregular heart 
beat. Other symptoms are stroke, gastrointestinal disorders, 
enlarged liver, diminished spleen function, diminished 
function of the adrenal and other endocrine glands, skin 
color change or growths, lung problems, bleeding and 
bruising problems, fatigue and weight loss(15). 
Diagnosis : 
The diagnosis of AL amyloidosis requires demonstration of 
amyloid in tissue and demonstration of a plasma cell 
dyscrasia. Tissue amyloid deposits demonstrate apple-
green birefringence when stained with Congo red and 
viewed under polarizing microscopy (16).The sensitivity of 
bone marrow biopsy for the detection of AL amyloidosis 
has been estimated at ~50%–60%(17).The recently 
introduced serum free-light-chain (FLC) assay, a 
nephelometric immunoassay, has a sensitivity for 
circulating free light chains that is reportedly >10-fold that 
of immunofixation electrophoresis Because the FLC assay 
is quantitative, it has utility not only in diagnosis but also 
in following disease progression or response to 
treatment(18). 
Treatment: 
Therapy for AL amyloidosis is based on anti-myeloma 
therapy that suppresses the underlying plasma cell 
dyscrasia along with supportive measures to manage the 
amyloid- related complications(19). AL amyloidosis can 
occur in a localized form that is most often identified in 
the upper respiratory, urogenital and gastrointestinal (GI) 
tracts, the skin and the orbit. The course of the disease is 
relatively benign in most patients, but severe damage to the 
affected organ can ultimately occur(20).Treatment is 
generally confined to local surgical intervention 
according to symptoms. Selected patients may benefit 
from local radiotherapy. Effective treatment for AL 
amyloidosis was oral melphalan and prednisone. Recent 
advances of treatments are High-dose melphalan and 
autologous stem cell therapy,immunotherapy ,Novel 
agent such as thalidomide which is explored for AL 
amyloidosis due to its efficacy in multiple myeloma(21). A 
phase I/II dose escalation trial using thalidomide in 
patients previously treated with melphalan and 
dexamethasone found the agent to have activity but with 
significant toxicity and the starting dose in AL 
amyloidosis should be no higher than 50 mg(22). 
 

AA AMYLOIDOSIS: 
AA amyloidosis is characterized by the abnormal the 
deposited protein is serum amyloid A protein (SAA), a 
acute phase protein which is normally soluble and its 
plasma concentration is highest during inflammation(23)It is 
synthesized as a precursor by hepatocytes in response to 
transcriptional stimuli from various proinflammatory 
cytokines, such as interleukin (IL)-1, IL-6, and tumor 
necrosis factor (TNF) alpha (24).Sustained abnormally 
SAA is normally found in serum which is essential for the 
growth of amyloidosis, Amyloid fibrils are not only 
composed of the N-terminal segment of SAA, but also of the 
serum amyloid P component (SAP), which is derived from a 
normal circulating plasma protein of the pentraxin family. 
The SAP binds to all types of amyloid precursors in a 

calcium-dependent manner and stabilizes their tertiary 
structure. Heparin sulfate and glycosaminoglycan (GAG) 
chains from the extracellular matrix are also crucial for 
amyloid fibrillogenesis (25). Recently some case report 
described combination therapy with steroids, methotrexate 
and intravenous hyperalimentation benefiting GI 
symptoms in a patient with RA and intestinal AA 
amyloidosis(26). 
Clinical Characteristic: 
Frequent clinical manifestation like proteinuria which 
leads to nephrotic syndrome and renal insufficiency is the 
earliest that should raise suspicion of AA amyloidosis in 
patients with chronic inflammatory conditions(27). 
Although amyloid deposits are common in the liver and 
spleen, their clinical significance is relatively minor in 
the early stages of the disease(28).The advanced stages 
are hepatosplenomegaly and adrenal insufficiency. The 
gastrointestinal tract may also be affected, causing 
malabsorption, intestinal pseudo- obstruction, diarrhea, 
or bleeding. Peripheral polyneuropathy, restrictive 
myocardiopathy leading to heart failure, and skin and 
soft tissue involvement, such as macroglossia, are 
extremely uncommon,  especially when compared with 
other types of systemic amyloidosis(29). 
Diagnosis: 
Diagnosis cannot be confirmed based on the finding of 
amyloid deposits in indirect biopsy in the absence of 
clinical organ involvement or in the presence of a 
predisposing condition, even with highly elevated 
amyloidogenic proteins in serum and no histological 
evidence of organ damage(30). Recently Westermark and 
Stenkvist described that subcutaneous abdominal fat tissue 
aspiration is the best site for biopsy, noninvasive technique, 
and this has now become the preferred initial option in 
most centers throughout the world(31).Numerous studies 
supports the Rectal mucosa biopsy which is use of a biopsy 
of the rectal mucosa and submucosa, with a sensitivity of 
~75%–85% for the detection of amyloid deposits(32). 
Minor salivary gland biopsy is a technique offers 
sensitivity of ~83%–100% for the diagnosis of both AL 
amyloidosis and AA amyloidosis and also useful for the 
detection of mutated transthyretin(33). Amyloid material 
is also identified based on its metachromatic properties 
with aniline dyes, such as gentian violet, thioflavin T, or 
Congo red(34). Adding phenol to the classic Congo red 
dye and using fluorescence microscopy or electronic 
microscopy may help improve the sensitivity of this 
technique for the detection of amyloid deposits(35). 
Treatment : 
Treatment with TNF-α inhibitors and IL-1 inhibitors which 
lowering the incidence of amyloidosis without increasing 
mortality and is effective in controlling the progression of 
renal amyloid in patients with inflammatory arthritides and 
hereditary periodic fevers(36).High-dose colchicine (1.5–2 
mg/day) is effective in controlling systemic 
inflammation in autoinflammatory syndromes, such as 
FMF, and has been able to induce remission of associated 
AA amyloidosis. Biologic agents such a Tocilizumab (anti-
IL6 receptor antibody) used in juvenile idiopathic arthritis, 
and Infliximab, an anti TNF antibody, have been used to 
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successfully reduce inflammation and thereby induce SAA 
reduction in AA amyloidosis(37). 
 

CONCLUSION : 
This article focuses on recent advancement of systemic 
amyloidosis especially on area of diagnosis and treatment. 
In the recent year various investigations have been 
undertaken on this topic and achieved certain level of 
understanding and also new therapies for amyloidosis 
researches and other aspects of amyloidosis research is 
going on . This article focuses on encouraging more 
researchers to further investigate other aspects of this topic. 
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