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1. Introduction 

Amyloid is an eosinophilic substance which appears “apple-green birefringence” in Congo 
red stained tissue sections under polarized light. This standard histological analysis is 
supported with immunochemistry technic using specific antibodies directed against most of 
the common human amyloid proteins, and also amyloid proteins can be identified with 
characteristic fibrillar appearance by electron microscopy (1). 
Amyloidosis is a name given to a heterogenous group diseases. It is caused by the 
extracellular amyloid deposition as insolubl fibrillar aggregates that destroy normal tissue 
architecture and interfere normal function of tissues and organs. The biochemical nature of 
the precursor protein forming the amyloid fibrils differs in the different clinical conditions 
such as chronic inflammatory infectious or non-infectious diseases, malignancies, hereditary 
diseases and other less common disorders. Identification of the type of amyloidosis is 
important to assess clinical management, prognosis and treatment. Amyloid fibril protein 
nomenclature “2010 recommendations of the nomenclature commitee of the International 
Society of Amyloidosis“ was reported and 27 human fibril proteins were described. In 
current nomenclature, a prefix “A” shows amyloid, followed by an abbreviation orginated 
from the name of the precursor protein (for example, AL addresses amyloid derived from 
immunglobulin light chain, AH shows amyloid derived from immunglobulin heavy chain, 
AA indicates amyloid derived from serum amyloid A (SAA) protein, Aß2M shows amyloid 
orginated from ß2 microglobulin, ATTR describes amyloid derived from transthretin, and 
others). The amyloidoses can be classified according to localized or systemic deposits along 
with its biochemical nature (2). 
Localised amyloid depositions usually lead to mechanical interference and generally are 
considered to be benign. Alzheimer’s disease is the only form of localized amyloid fibril 
deposition which often leads to serious disorder. 
Systemic amyloid forms include mainly immunoglobulin light chain (AL) amyloidosis, 
secondary, reactive (AA amyloidosis), hereditary familial form (for example, ATTR 
amyloidosis) and dialysis-related (A┚2M) amyloidosis (3,4). AA, AL and ATTR amyloidosis 
involve more than 90% of systemic amyloidosis (5).  
AL amyloidosis is the most common form of systemic amyloidosis in western world. The 
ratio AL/AA amyloidosis appears 2/1 in the Netherlands (6). A retrospective study from 
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France suggests a 3/1 AL/AA ratio (7). These ratios should be supported by prospective 
studies in the world. AL amyloidosis is caused by clonal plasma cells that produce 
misfolded light chains, associated with B cell lymphoproliferative diseases such as multiple 
myeloma, and rarely malignant lymphoma and macroglonulinemia. Cardiac involvement is 
main clinical characteristic of AL amyloidosis (8). Demonstration of a monoclonal 
immunoglobulin (Ig) protein in the blood, in urine, or in clonal plasma cells in the bone 
marrow is an important finding for the diagnosis. 
AA amyloidosis is the second most common type of amyloidosis worldwide. Acquired and 
hereditary diseases can cause to AA amyloidosis, including chronic inflammatory diseases, 
such as rheumatoid arthritis (RA), inflammatory bowel disease (IBD), familial Mediterranean 
fever (FMF) or other periodic fever syndromes, bronchiectasis, tuberculosis, chronic 
osteomyelitis and rarely malignancies. The prevalence rates of AA amyloidosis in these 
disorders show the wide variations due in part to geographic differences, possibly genetic 
factors, and also according to the methods of the resarch performed by the native biopsies or 
postmortem studies. The underlying inflammatory disease is usually longstanding and 
characterized with persistent inflammation. Renal involvement is the major cause of 
morbidity and mortality in AA amyloidosis (9).  
Hereditary amyloidosis occurs by deposition of genetically variant proteins and it is 
associated with mutations in the genes such as transthyretin, apolipoprotein AI, 
apolipoprotein AII, apolipoprotein AIV, lysozyme, fibrinogen A, gelsolin, cystatin C. The 
transthyretin amyloidosis is the most common form of hereditary amyloidosis, and consists 
in two varieties; as “senil” and hereditary. Clinic characteristics are polyneuropathy and 
cardiac involvement, and renal involvement may be clinically silent (10).  
This review includes the following issues: (1) epidemiology and incidence of the underlying 
diseases related AA amyloidosis, (2) the clinical manifestations of the involved 
tissues/organs, and (3) diagnostic approach and treatment strategy in AA amyloidosis.  
In AA amyloidosis (secondary, reactive), amyloid fibril proteins are composed of fragments 
of serum amyloid A (SAA) protein, a major acute-phase reactant protein, an apolipoprotein. 
Its serum concentration increases 100 to 1000-fold under inflammatory signals, 
predominantly interleukin (IL)-I ┚, tumor necrosis factor (TNF)-α and IL-6. In chronic 
inflammatory diseases, persistent or intermittent elevated SAA concentrations are the basic 
factor promoting amyloidosis (9). Increased SAA levels were showed to be correlate to 
disease course in patients with amyloidosis. Also the increased amyloid load and 
deteriorated organ function were demonstrated to be associated with persistently high SAA 
concentration (>50m/L) (11). However, amyloidosis does not develop in every patient with 
chronic active inflammatory diseases, only a subset of patients with persistently increased 
SAA levels may develop AA amyloidosis. Several forms of SAA have been identified in 
human plasma, SAA1 seems a predominate factor in the formation AA deposits. The genetic 
factors may increase the risk of amyloidosis, but it is not fully clear. The main suspects focus 
on the genes of the SAA1 protein, however there are differences related to ethnicity (12-14). 
The frequency of the SAA1.3 allele is about 40% for Japanese, it is lower in whites (15). It 
was reported that the SAA1.3 allele is a risk factor for the association of AA amyloidosis and 
alsoa poor prognostic factor in survival for Japanese patients with RA (16). 
Environment can affect onset of amyloidosis in chronic inflammatory disease. Toitou et al. 
suggested that country of recruitment is an important factor for the development of renal 
amyloidosis in FMF and authors suggested that the patient’s country should be considered 
(17). 
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2. Epidemiology and incidence of underlying diseases due to AA 
Amyloidosis 

AA amyloidosis occurs in association with chronic infectious (i.e. tuberculosis, bronchiectasis, 
osteomyelitis, leprosy) and chronic inflammatory diseases (i.e. RA, JIA, AS, IBD, psoriatic 
arthritis, Behçet’s disease, adult Still’s disease), malignancies (i.e.Hodgkin’s disease, renal 
carsinoma, Castleman’s tumor) and hereditary periodic fever (i.e. FMF, others). The 
prevalence rates of AA amyloidosis in these disorders show a wide variation due in part to 
geographic differences, possibly genetic factors, and also according to the study’s material 
(i.e. biopsy or autopsy) and method (i.e. immunohistochemistry).  
AA amyloidosis associated with chronic infections such as tuberculosis and osteomyelitis 
was common in early 20th century. These cases appear less frequent after the eradication of 
some infectious diseases and due to advances in the management of diseases. Von Hutten et 
al. reassesed renal amyloidosis in 233 renal biopsies and demonstrated that chronic non-
infectious inflammmatory diseases were more than chronic infectious diseases (73.8%, 24.6% 
respectively) (18). Similar results were found in the Western countries (19,20). Malignancy 
related AA amyloidosis is rare causes. Among malignities renal cancer, hepatocellular 
carcinoma and lymphoma are most frequently implicated in AA amyloidosis. Castleman's 
disease is one of the most recently recognized causes in case reports (21).  
Rheumatoid arthritis is one of non-infectious, inflammatory, longstanding rheumatic 
disases. It is generally an inflammatory disease in synovial joints, and also affects systemic 
organs including lungs, heart, kidneys, nervous system. A major factor responsible for the 
development of AA amyloidosis seems sustained overproduction of SAA under chronic 
inflammatory conditions. The prevalence of AA amyloidosis in RA is a range from 7% to 
26% and it varies due to clinical severity of patients and duration of arthritis (22-24). In a 
Dutch series, RA was the most frequent cause of AA amyloidosis, followed by recurrent 
pulmonary infection (11%), Crohn's disease (5%), ankylosing spondylitis (5%), tuberculosis 
(3%), osteomyelitis (2%), FMF (2%) and Hodgkin's disease (2%) (25). A study from Finland 
(26) based on Finnish Registry for Kidney Diseases identified 264 patients suffering from 
amyloidosis associated with RA, AS or JIA over the period 1995-2008, most of cases were RA 
(n=229), followed JIA (n=20) and AS (n=15). A cohort study of patients with RA showed 
16.3% AA fibril depositions in the abdominal fat samples of patients (27). 
In general, the development of AA amyloidosis in RA takes a long time, often more than 15 
years (28,29). Morigush et al. reported that secondary amiloidosis developed in a shorter 
period in Japanese RA patients with the ┛/┛ homozygotes in the SAAI gene (14).  
Juvenil idiopathic arthritis is also a cause of AA amyloid which has been observed in 
systemic (Still disease) and polyarticular forms (30). However, the effective suppression of 
the disease activity with new immunosuppressive treatment agents (i.e.biologics) in early 
stages may change prognosis in both RA and JIA.  
AA amyloidosis also complicates 4 hereditary diseases with varying frequencies: FMF, the 
tumor necrosis factor receptor–associated periodic syndrome (TRAPS), Muckle-Wells 
syndrome (MWS) and hyperimmunoglobulinemia IgD with periodic fever (HIDS) (31).  
Familial Mediterranean fever is well recognised among the hereditary periodic fever 
syndromes, also called as autoinflammatory syndromes. Autoinflammatory diseases are 
characterised by unprokoved inflammatory episodes without any recognizable pathogens. 
FMF mainly affects people of Mediterranean origin (Sephardic Jews, Turks, Armenians, 
Araps). Its prevalance is between 1/500-1/1000 and carrier rate is very high in the Eastern 
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Mediterranean (32). Its a monogenic autoinflammatory disease associated with mutations in 
a gene called MEFV (MEditerranean FeVer) (33,34).  
There are two phenotypes of FMF as types 1 and 2. Familial Mediterranean fever type 1 is 
characterised by recurrent short episodes of fever, peritonitis, synovitis, pleuritis, rarely 
pericarditis or erysipelas-like skin disease, along with increased acute phase reactants. 
Familial Mediterranean fever type 2 is probably quite rare characterized by amyloidosis as 
the first clinical manifestation of FMF without classical FMF attacks, but their family 
members have often characteristic FMF signs (35,36). 
The symptoms and severity of FMF vary among affected individuals. During attacks,acute 
phase reactants such as C-reactive protein, fibrinogen, ceruloplasmin, serum amyloid A are 
elevated. After attacks, all these abnormal tests usually return to normal values. In %30-63 of 
patients, inflammation can persist in attack-free periods with elevated acute –phase proteins 
(37-39). Chronic subclinical inflammation can cause the risk of developing complications 
such as AA amyloidosis. 
In a retrospective analysis of 287 patients with renal amyloidosis from Turkey, FMF appears 
most frequent among the causes of AA amyloidosis, the etiological distribution was found 
as follows; FMF 64%, tuberculosis 10%, bronchiectasis and chronic obstructive lung  
disease 6%, RA 4%, spondyloarthropathy 3%, chronic osteomyelitis 2%, miscellaneous 4%, 
unknown 7%. Oedema accompanied by proteinuria was the most prominent presenting 
finding in 88% of the cases. Hepatomegaly in 17%, and splenomegaly in 11% of the patients 
were found in this study (40). In pediatric FMF series, 29% of 110 cases developed AA 
amyloidosis (41). In Sephardic Jews, the incidence of FMF related amyloidosis was 37.2 % 
(42). The frequency of amyloidosis varies among different ethnic groups and also due to 
regular the use of colchicine which is beneficial in preventing FMF amyloidosis by a 
reduction in the number and severity of attacks. 
The mutations in exon 10, in the region between 680 and 694 and especially M694V 
homozygosity were demonstrated to be associated with AA amyloidosis (43-45), however 
the different mutations were also shown (46). M694V homozygosity and/or SAA 
alpha/alpha genotype, male gender,delay in diagnosis of FMF and the presence of 
secondary amyloidosis in the family has been suggested to be risk factors for the 
development of amyloidosis in FMF patients (43-47). The frequency of the main signs and 
symptoms of FMF were found fever 92.5%, peritonitis 93.7%,arthritis 47.4%, pleurisy 31.2%, 
amyloidosis 12.9% (44).  
TRAPS is a rare autosomal-dominant disorder characterised by recurrent attacks of fever, 
abdominal pain, rash and periorbital edema. AA amyloidosis is more common among 
patients with cystein mutations compared to non-cystein ones (48).  
MWS is also autosomal dominant disease, characterised by recurrent attacks of urticaria, fever, 
polyarthralgia. Amyloidosis may develop in later life (49). It was estimated that approximately 
one-third of patients suffer from amyloidosis and there is familial clustering (50).  
Hyperimmunglobulin D syndrome is an autosomal recessively inherited disease manifested 
by recurrent attacks of fever, arthralgia, abdominal pain, diarrhea, maculopapular rash, and 
lymphadenopathy lasting 3-7 days. The incidence of amyloidosis in hyper IgD syndrome is 
remarkably low compared to other periodic fever syndromes.  
Secondary amyloidosis in ankylosing spondylitis is less frequent. Sing et al. detected that 
subclinical amyloid deposits by abdominal subcutaneous fat aspiration in 5 patients ( 7%) 
with ankylosing spondylitis (n= 72) with disease duration longer than 5 years (51). 
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In other chronic rheumatic inflammatory diseases including systemic lupus erythematosus, 
polymyalgia rheumatica and Behçet’s disease, AA amyloidosis has been rarely reported in 
case reports (52-59). 
The development of AA amyloidosis was reported in 28 SLE patients (one of them 
overlapping with systemic sclerosis) between 1956-2011 (up to March, based on Pubmed). 
The lack of acute phase response in SLE compared to other inflammatory diseases  
has contributed to reduce the incidence (52-54). Most of patients presented 
proteinuria/nephrotic-range proteinuria or nephrotic syndrome or progressive renal 
insufficiency when the amyloidosis was diagnosed. Renal failure was a major cause of death 
of these patients. Cardiac presentations with arrthmia and congestive heart failure in SLE 
related AA amyloidosis is not common. Hepatic, splenic pulmoner, intestinal, adrenal 
involvement with amyloidosis and mononeuropathy were very rare in SLE patients (54).  
Behçet’s disease is a multisystem inflammatory disorder with a genetic background, 
characterised by oral and genital ulcers, uveitis, cutaneous pustular erythematous lesions, 
arthritis, central nerveous system involvement and/or vascular manifestations such as 
veneous thrombosis, arteritis and aneurysms. Behçet’s disease is more frequent in the 
regions along the Mediterranean, Middle East and Far East countries. Amyloidosis is a rare 
complication, its frequency changes between 0.01 and 4.8 % in several clinical series (57). 
Major risk factors for the development of AA amyloidosis are peripheral or pulmonary 
arterial involvement and venous thrombosis, and the presence of arthritis has also been 
implicated as a predictor in Behçet’s disease (58-59).  
Secondary amyloidosis rarely occurs in long-lasting inflammatory bowel diseases. In the 
retrospective studies the prevalance is ranging from 0.5% to 3% among patients with 
Crohn’s disease (60,61). 

3. Clinical manifestations of AA Amyloidosis 

Clinical amyloidosis is defined as the presence of symptoms or signs of visseral involvement 
by amyloid. General signs such as fatique and weight loss are often. Clinical signs of 
amyloidosis generate according to its locations, and most of them are not specific. Kidney, 
liver, spleen, heart, intestinal and respiratory tract are the main involved organs or systems 
in AA amyloidosis (4,19,20,55,60-66). Adrenal and thyroid glands, testes, skin, synovial 
membrane and bone marrow are other sites of involvement and less common presentations 
(67-69). Most of clinical symptoms are caused by distortion of the normal tissue architecture. 
The patients can present with organ enlargement such as hepatomegaly, splenomegaly, 
renomegali, enlarged thyroid, rarely hypertophy of lymph nodes by massive amyloid 
deposition, easy bruising by weakening of the vascular walls (65,70), proteinuria, renal 
failure and malabsorbtion (4,19,20,61,65). Unexplained kidney, heart, or systemic disease, 
hepatomegaly and splenomegaly are among suspicious for amyloidosis. 
In AA amyloidosis, kidney is the most affected organ (4). The first sign of renal amyloidosis 
is asemptomatic proteinuria, gradually progressing to nephrotic syndrome and /or renal 
dysfunction. Amyloidosis is one of the major differential diagnoses of proteinüria. The most 
common clinical manifestation is peripheral edema due to the development of nephrotic 
syndrome. Haematuria, renal vein thrombosis and tubuler defects are very rare. Hematuria 
reflects amyloid deposition anywhere in the genitourinary tract. The blood pressure may 
often remain normal. It is not clear that development of hypertension in renal amiloidosis 
whether due to renal involvement or a coincidental finding. Persistent nephrotic syndrome 
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and advanced renal insufficiency and enlarged kidney suggest amyloidosis. Occasionally 
the kidneys are small and scarred. Rarely, a sudden onset of acute renal failure may occur 
due to renal vein thrombosis. It is very rare for the presenting symptoms to be those of 
chronic renal failure. AA amyloidosis usually progresses toward end- stage renal failure 
which is the main cause of mortality. 
Amyloid deposits can occur in the mesangium, glomerular capillary loops, tubulo-
interstitium, and vasculature of the kidney. It was showed that the patients having glomerular 
amyloid deposition are more common and have a poor prognosis than patients having 
vascular and tubular amyloid deposition in secondary amyloidosis to RA (63). 
Once the disease established, prognosis remains poor. Renal failure and low serum albumin 
levels are the most important predictors for poor prognosis (19). Survival of patients with 
AA amyloidosis appears greatly improved as compared to past decades. Torregrosa et al. 
reported in a group of patients a survival of 67% and 53% at 12 and 24 months without 
dialysis respectively (64). Amyloidosis without therapy usually progresses to end-stage 
kidney disease. Progression of renal amyloidosis can be delayed or slowed by treatments 
that reduce the production of amyloidogenic precursor proteins, deposits may also regress. 
Hepatic involvement is usually expressed as hepatomegaly and increased in serum alkaline 
phosphatase levels. However, hepatic amyloidosis may remain asymptomatic for a long 
time or show only mild liver enzymes abnormalities. In the differantial diagnosis in patients 
with long-standing inflammatory disease, hepatomegaly and liver function tests 
abnormalities hepatic amyloidosis should be considered. Some complications such as portal 
hypertension, jaundice, ascites are rare. Gioeva et al. retrieved all liver biopsies from a series 
of 588 cases with histologically confirmed amyloidosis and reported that hepatic 
amyloidosis is most commonly AL amyloid of lambda- and kappa-light chain origin (87%). 
Hepatic AA amyloidosis was found in a single patient (2%) in this study (71). 
The spleen is affected and splenomegaly is seen in early periods, functional hyposplenism 
and splenic rupture rarely may develop(66).  
Gastrointestinal amyloidosis manifestations such as abdominal pain, vomiting, disphagia, 
diarrhea, malabsorbtion, obstruction, bleeding, perforation may occur in about 20% of 
patients (65), these symptoms are largely nonspecific. The rectum is a commonly affected 
site and rectal biopsy is the initial diagnostic tool. The hypoproteinemia may not only be 
due to proteinuria but also to a decreased rate of protein synthesis as a consequence of 
hepatic amyloidosis, and also to malabsorption of amino-acids because of amyloid 
infiltration in intestinal mucosa. 
Heart disease in secondary amyloidosis is less common (<10%) than it is in other types of 
amyloidosis and is the main cause of death. Cardiac involvement has been associated with 
myopathic syndrome and coronary vascular syndrome. Arrithmias may occur at any time. 
Cardiac amyloidosis should be suspected in any patient who presents with restrictive 
cardiomyopathy, prominent signs of right-sided heart failure or left sided heart failure in 
the absence of ischemia disease. Valvular disease, pericarditis, systemic arterial emboli are 
rare. The combination of clinical and echocardiographic findings suggest amyloidosis (9).  
The involvement of adrenal glands may cause adrenal insufficiency. The involvement of 
thyroid may lead to hypotyroidsm. Although microscopic amyloid deposition may be 
demonstrated in thyroid gland, a significant enlargement of thyroid and its dysfunction are 
not often, goiter as a first evidence of AA amyloidosis is rarely seen and thyroid function 
tests are usually in normal limits. Enlarged thyroid gland making pressure to the near 
tissues and leading operation is a rare condition in systemic amyloidosis associated with 
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inflammatory disease. Bleeding is an important complication in thyroid operation of 
patients with secondary amyloidosis (66,70).  
Pulmonary amyloidosis is uncommon (72) and presents with cough, hemoptysis and 
dyspne. Amyloid depositions may find in bronchial, mediastinal and alveolar area and 
interferes with tumor mass. 
Skin involvement can present with petechiae, purpura and ecchymoses. Rarely papules, 
nodules, plaques can be seen.  
Arthritis is associated with febril attacks in patients with FMF. The patients with MWS  
patients have polyarthralgias accompanying urticaria. 
Spinal cord lesions and cranial nerve involvement are uncommon. Peripheral neuropathy or  
carpal tunnel syndrome occasionally may occur during the course of AA amyloidosis. 
Uretral and bladder amyloidosis are rare and present with pain and hematuria. Amyloid 
deposits in the wall of blood vessel may lead to vascular fragility, impaired hemostasis, and 
bleeding (70). Amyloid fibrils can also accumulate in the bone marrow (68).  

4. Diagnostic approach of AA Amyloidosis 

The approach of the diagnosis based on clinical mainifestations, clinical examination, 
biochemical nature of AA amyloidosis for differentiation with respect to other varieties, 
biochemical tests and genetic analysis. Clinical examination and evaluation of the various 
signs described above should be sistematically performed. The diagnosis of amyloidosis 
should be confirmed by biopsy from suspicious tissue (s) such as kidney, intestine, liver, 
thyroid, skin, bone marrow and endomyocard. If biopsy could not be taken from these 
tissues or clinical signs are not present, biopsy may be taken from intestinal mucosa (rectal), 
abdominal subcutaneous fat tissue, labial salivary gland samples. The results of 
gastrointestinal biopsy are highly corelated with those of renal biopsy but the results of 
abdominal fat samples are not (73). 
Abdominal fat aspiration biopsy is easy to perform and repeatable. However, fat aspiration 
biopsy is less sensitive than kidney and rectal biopsy. Labial salivary gland biopsy is now 
replaced the old gingiva biopsy. Endomyocardial biopsy can be needed in cardiac 
involvement. The aim is to detect amyloid early and to type it correctly. 
Congo red stain is the gold standard for amyloid detection. The amyloid type must be 
identified based on amyloid protein within the deposits by immunohistochemistry or 
immunoelectronmicroscopy and Western blotting. AA amyloidosis can also be diagnosed 
using serum amyloid P component scintigraphy (74).  

5. Treatment strategy of AA Amyloidosis 

The main therapeutic target of the chronic inflammatory diseases is to suppresse the 
inflammatory activity of the underlying disease and to prevent the development of AA 
amyloidoisis. The concentration or production of SAA is reduced by the treatment of 
underlying chronic inflammatory rheumatic diseases including anti –inflammatory drugs, 
immunosuppressants or biologics. Treatment with corticosteroids and immunosuppressive 
drugs in mainly RA and JIA have proved the suppression of the underlying inflammatory 
process (26). It is suggested that immunosuppressants can improve prognosis of patient 
with AA amyloidosis (75). Each patient requires systematically evaluation to determine their 
optimal treatment. Earlier and powerfull treatments of underlying diseases should be aimed.  
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Colchicine is the most effective drug for prevention of acute inflammatory attacks and 
development of amyloidosis in most patients with FMF. Early treatment of amyloidosis is 
associated with much better prognosis and survival, but even reverse established deposits. 
Colchicine dose of 1.5-2 mg daily is necessary for prevention of the progression of 
amyloidosis (76). It was shown that colchicine can reduce proteinuria in patients with renal 
amyloidosis of FMF by case series (77,78). 
Epradisate (anti-amyloid compounds) for treating with AA amyloidosis which leads a 
significant delay in the progression to dialysis or end-satge renal disease (79,80). 
In recent years, new biological therapies were approved for the treatment, especially in 
patients with RA, JIA, spondyloarthropathy, who is unresponsive to conventional treatment. 
Several isolated cases and small series have demonstrated a marked clinical improvement 
and complete or partial resolution of AA amyloid deposits in patients with RA,JIA, 
herditary periodic fever syndromes under these agents (81-90). 
Anti-cytokine biologicals including TNF-alpha antagonists (infliximab, etanercept, 
adalimumab) (81-84) and a humanised IL-6 R antibodies (tocilizumab) suppresse strongly 
SAA production by liver and also inflammatory process (85-87). These biologics have been 
reported to be highly effective in patients with AA amyloidosis secondary to RA and JIA. 
IL-I receptor antagonist (anakinra) showed a persisted effect in patients with familial cold 
autoinflammatory syndrome (88-89).  
The trial of rituximab ( anti-CD 20 monoclonal antibody) was reported the effficacy for a few 
patients with AA amyloidosis secondary to RA (91).  
A new class of antiamyloid agents, currently in clinical trials, also appear to be amyloid type 
for AA and ATTR (92).  

6. References 

[1] Howie AJ, Brewer DB, Howell D, Jones AP. Physical basis of colors seen in Congo red-
stained amyloid in polarized light. Lab Invest. 2008;88:232–42.  

[2] Amyloid fibril protein nomenclature: 2010 recommendations of the nomenclature 
commitee of the International Society of Amyloidosis. Amyloid 2010;17:101-4. 

[3] Picken MM. New insights into systemic amyloidosis: the importance of diagnosis of 
specific type. Curr Opin Nephrol Hypertens 2007:16:196-203. 

[4] Dember LM. Amyloidosis –associated kidney disease. J Am Soc Nephrol 2006; 17: 3458-
3471.  

[5] Magy-Bertrand N, Dupond JL, Mauny F, Dupond AS, Duchene F, Gil H et al. Incidence 
of amyloidosis over 3 years: the AMYPRO study. Clin Exp Rheumatol 2008; 26: 
1074-1078. 

[6] Hazenberg BP, van Rijswijk MH. Where has secondary amyloid gone. Ann Rheum Dis 
2000; 59:577-579. 

[7] Cazalets C, Cador B, Mauduit N, Decaux O, Ramee MP, Le Pogamp P et al. 
Epidemiologic description of amyloidosis at the University Hospital of Rennes 
from 1995-1999. Rev Med Interne 2003; 24: 424-433. 

[8] Merlini G, Seldin DC, Gertz MA. Amyloidosis: Pathogenesis and New Therapeutic 
Options. J Clin Oncol 2010 Apr 11 [Epub ahead of print] 

www.intechopen.com



 
Clinical Presentation of Amyloid A Amyloidosis 

 

11 

[9] Lachmann HJ, Goodman HJ, Gilbertson JA, Gallimore JR, Sabin CA, Gillmore JD, et 
al.Natural history and outcome in systemic AA amyloidosis. New Engl Med 2007; 
356: 2361-2371. 

[10] Rapezzi C, Quarta CC, Riva L,Longhi S,Galleli I, Cilberti P et al. Transthyretin-related 
amyloidoses and the heart: a clinical overview. Nat Rev Cardiol 2010;7:398-408.  

[11] Gillmore JD, Lovat LB, Persey MR, Pepys MB, Hawkins PN. Amyloid load and clinical 
outcome in AA amyloidosis in relation to circulating concentration of serum 
amyloid A protein. Lancet 2001;358: 24–29. 

[12] Baba S, Masago SA, Takahashi T, Kasama T, Sugimura H, Tsugane S, et al. A novel 
allelic variant of serum amyloid A, SAAI ┛: genomic evidence, evolution,frequency 
and implication as a risk factor for reactive systemic AA-amyloidosis. Hum Mol 
Genet 1995;4:1083-1087. 

[13] Gershoni-Baruch R, Brik R, Zacks N, Shinawi M, Lidar M, Livneh A, The contribution of 
genotypes at the MEFV and SAA1 loci to amyloidosis and disease severity in 
patients with Familial Mediterranean fever. Arthritis Rheum 2003; 48; 1149–1155. 

[14] Moriguchi M, Terai C, Koseki Y, Uesato M, Nakajima A, Inada S, et al. Influence of 
genotypes at SAA1 and SAA2 loci on the development and the length of latent 
period of secondary AA-amyloidosis in patients with rheumatoid arthritis. Hum. 
Genet 1999;105: 360–366. 

[15] Yamada T, Okuda Y, Takasugi K, Wang L, Marks D, Benson MD et al. An allele of 
serum amyloid A1 associated with amyloidosis in both Japanese and Caucasians: 
Amyloid 2003; 10: 7-11. 

[16] Nakamura T. Clinical strategies for amyloid A amyloidosis secondary to rheumatoid 
arthritis. Mod Rheumatol 2008; 18: 109-118. 

[17] Touitou I, Sarkisian T, Medlej-Hashim M, Tunca M, Livneh A, Cattan D, et al. Country 
as the primary risk factor for renal amyloidosis in familial Mediterranean fever. 
Arthritis Rheum 2007; 56:1706–1712. 

[18] Von Hutten H, Mihatsch M, Lobeck H, Rudolph B, Eriksson M, Röcken C. Prevalance 
and origin of amyloid in kidney biopsies. Am J Surg Pathol 2009;33:1198-1205.  

[19] Joss N, McLaughlin K, Simpson K, Boulton-Jones JM.Presentation ,survival and 
prognostic markers in AA amyloidosis . QJ Med 2000;93:535-542 

[20] Bergesio F, Ciciani AM, Santostefano M, Brugnano R.M, Angagaro M, Palldini G, et al. 
Immunopathology Group, Italian Society of Nephrology Renal involvement in 
systemic amyloidosis –an Italian retrospective study on epidemiological and 
clinical data at diagnosis. Nephrol Dial Transplant 2007;22:1608-1618.  

[21] Lachmann HJ, Gilbertson JA.Gilmore JD. Unicentric Castleman’s disease complicated 
bay systemic AA amyloidosis: a curable disease.QJM 2002;95: 211-218.  

[22] Wakhlu A, Krisnani N, Hissatia P, Aggarwal A, Misra R. Prevalence of secondary 
amyloidosis in Asian north Indian patients with rheumatoid arthritis. J Rheumatol. 
2003;30:948–51. 

[23] El Mansoury TM, Hazenberg BP, El Badawy SA, Ahmed AH, Bijzet J, Limburg PC, et al. 
Screeningfor amyloid in subcutaneous fat tissue of Egyptian patients with 
rheumatoid arthritis: clinical and laboratory characteristics. Ann Rheum Dis. 
2002;61:42–47. 

www.intechopen.com



 
Amyloidosis – An Insight to Disease of Systems and Novel Therapies 

 

12 

[24] Kobayashi H, Tada S, Fuchigami T, Okuda Y, Takasugi K, Miyamoto T, et al. Secondary 
amyloidosis in patients with rheumatoid arthritis: diagnostic and prognostic value 
of gastroduodenal biopsy. Br J Rheumatol. 1996;35:44–49. 

[25] Hazenberg BP, van Rijswijk MH., Clinical and therapeutic aspects of AA amyloidosis, 
Bailliere's Clin Rheumatol. 1994;8:661–690. 

[26] Immonen K, Finne P, Grönhagen-Riska C, Petterson T, Kautiainen H, et al. A marked 
decline in the incidence of renal replacement therapy for amyloidosis associated 
with inflammatory rheumatic diseases-data from nationwide registries in 
Finland.Amyloid 2011; 18(1):25-8. 25-8 

[27] Gomez-Casonava E et al. Secondary amyloidosis in rheumatoid arthritis: a 9 year 
experience with abdominal fat aspiration. XVII the Congress of Rheumatology, 
Barcelona Spain July 1993. 

[28] Özdemir AI, Wright JR, Calkins E. Influence of rheumatoid arthritis on amyloidosis of 
ageing. New Eng J Med 1971;285: 534-538. 

[29] Nakai H, Ozaki S, Kano S, et al. Clinical characteristics and genetic background of 
secondary amyloidosis associated with rheumatoid arthritis in Japanese. Ryumachi 
(Rheumatism) 1996;36: 25-33 (Abstract in English)  

[30] Beşbaş N, Saatci U, Bakkaloğlu A, Ozen S. Amyloidosis of juvenile chronic arthritis in 
Turkish children. Scand J Rheumatol 1992; 21: 257-259. 

[31] Drenth, J. P. and J. W. van der Meer. Hereditary periodic fever. N Engl J Med 2001. 
345:1748–1757 

[32] Ozen S, Karaaslan Y, Özdemir O, Saatçi U, Bakkaloğlu A, Koroglu E, Tezcan S 
Prevalance of juvenil chronic arthritis and familial Mediterranean fever in Turkey. J 
Rheumatol 1998; 25: 2445-2449. 

[33] Ancient missense mutations in a new member of the RoRet gene familia likely to cause 
familial Mediterranean fever. The International FMA Consortium. Cell 1997 22;90: 
797-807  

[34] A candidate gene for familial Mediterranean fever French FMF Consortium. Nature 
Gene 1997;17:25-31 

[35] Livneh A, Langevitz P, Shinar Y, Zaks N, Kastner DL, Pras M et al. Amyloid 1999;6:1-6.  
[36] Kutlay S, Yılmaz E, Koytak ES, Tulunay O O, Keven K, Ozcan M, Ertürk S. A case of 

familial Mediterranean fever with amyloidosis as the first manifestation. Am J 
Kidney 2001; 38(6):E34. 

[37] Lidar M, Livneh A. Familial Mediterranean fever: clinical,molecular and manegement 
advancements. Neth J Med 2007;65: 318-324. 

[38] Lachman HJ, Şengül B, Yavuzşen TU et al. Clinical and subclinical inflammation in 
patients with familial Mediterranean fever and heterozygous carries of MEFV 
mutations. Rheumatology 2006; 45:746-750. 

[39] Korkmaz C, Özdoğan H, Kasapçapur Ö, Yazıcı H. Acute phase response in familial 
Mediterranean fever. Ann Rheum Dis 2002;61:79-81. 

[40] Tuglular, F. Yalcinkaya, S. Paydas, A. Oner, C. Utas and S. Bozfakioglu et al., A 
retrospective analysis for aetiology and clinical findings of 287 secondary 
amyloidosis cases in Turkey Nephrol Dial Transplant 2002; 17 : 2003–2005.  

[41] Yalçınkaya F, Tümer N, Tekin M, Akar N, Akçakuş M.. Familial Mediterranean fever in 
Turkish children (analysis of 110 cases) In Familial Mediterranean Fever Sohar E, 

www.intechopen.com



 
Clinical Presentation of Amyloid A Amyloidosis 

 

13 

Gafni J, Pras M (eds) Freund Publishing Hause London and Telaviv, 1997 pp: 157-
61  

[42] Pras MM, Gafni J, Jacob ET, Cabili S, Zemer D, Sohar E. Recent advances in familial 
Mediterranean fever. Adv Nephrol 1984;13:261-70.  

[43] Akar N, Hasipek M, Akar E, Ekim M, Yalçınkaya F, Cakar N. Serum amyloiod A and 
tumor necrosis factor- alpha alleles in Turkish familial Mediterranean fever with 
and without amyloidosis. Amiloid 2003;10:12-16.  

[44] Tunca M, Akar S, Onen F, Ozdogan H, Kasapcopur O, Yalcınkaya F, Tutar E, Ozen S, 
Topaloglu R, Yılmaz E, Arici N, Bakkaloglu A, Besbas N, Akpolat T, Dinc A, Erken 
E; Turkish FMF study group, Familial Mediterranean fever in Turkey. Results of a 
nation wide multicenter study. Medicine 2005; 84:1-11.  

[45] Ben-Chetrit E, Backenroth R. Amyloidosis induced end stage renal disease in patients 
with familial Mediterranean fever is highly associated with point mutations in the 
MEFV gene. Ann Rheum Dis 2001; 60:146-9.  

[46] Yalcınkaya F, Topaloğlu R, Yılmaz E, Emre S, Erken E.; on behalf of the Turkish Family 
Study Clin Exp Rheumatol 2002; 20 (Suppl 26), S90 (abstract). 

[47] Saatci U, Ozen S, Ozdemir S, Bakkaloglu A, Besbas N, Topaloglu R, Arslan S (1997) FMF 
in children: report of a large series and discussions of the risk and prognostic 
factors of amyloidosis. Eur J Pediatr 1997; 156:619–23.  

[48] Aksentijevich I,Galon J, Soares M, Mansfield E, Hull K, Oh HH et al. The Tumor 
necrosis factor receptor-associated periodic syndrome:new mutations in TNFRIA, 
ancestral orgins, genotype-phenotype studies and evidence for further genetic 
heterogeneity of periodic fevers. Am J Hum Genet 2001; 69:301-14. 

[49] Hoffmann HM, Mueller JL, Broide DH, Wanderer AA, Kolodner RD. Mutation of a new 
gene encoding a putative pyrin like protein causes familial cold autoinflammatory 
syndrome and Muckle Wells syndrome. Nat Genet 2001;29:301–5 

[50] Muckle TJ. The ‘Muckle–Wells’ syndrome. Br J Dermatol 1979 100:87–92. 
[51] Sing G,Kumari N, Aggrawal A, Krisnani N, Misra R. Prevalance of subclinical 

amyloidosis in ankylosing spondylitis J Rheumatol 2007 ;34: 371-3  
[52] Düzgün N, Tokgöz G, Ölmez Ü, Aydıntuğ O, Sonel B, Sak S. Systemic amyloidosis and 

sacroiliitis in a patient with systemic lupus erythematosus. Rheumatol Int 
1999;18:153-55.  

[53] Düzgün N. AA Amyloidosis and systemic lupus erythematosus: Literature 
review.Expert Review Clin Immunol 2007;16:201-8. 

[54] Aktaş YB, Düzgün N, Mete T, Yazıcıoğlu L, Saykı M, Ensari A, Ertürk S. AA 
amyloidosis associated with systemic lupus erythematosus: impact on clinical 
course and outcome. Rheumatol Int 2008;28: 367-70.  

[55] Javaid MM, Karnalathan M, Kon SP. Rapid development of renal failure secondary to 
AA type amyloidois in a patient with polymyalgia rheumatica. J Ren Care 2010: 36: 
199-202. 

[56] Akpolat T, Dilek M, Aksu K, Keser K, Toprak Ö, Cirit M et al. Renal Behçet’s disease: 
An Update. Semin Arthritis Rheum 2008; 38: 241-48. 

[57] Yurdakul S, Tüzüner N,Yurdakul I, Hamuryudan V, Yazıcı H. Amyloidosis in Behçet’s 
syndrome. Arthritis Rheum 1990;33:1586-1589. 

www.intechopen.com



 
Amyloidosis – An Insight to Disease of Systems and Novel Therapies 

 

14 

[58] Melikoğlu M, Altıparmak M, Fresko I, Tunç R Yurdakul S, Hamuryudan V. A 
reappraisal of amyloidosis in Behçet’s syndrome. Rheumatology (Oxford) 2001 40; 
212-15.  

[59] Stankovic K, Grateau G. Amylose AA Nephrol Ther 2008; 4: 281–287. 
[60] Serra I, Oller B, Manosa M, Naves JE, Zabana Y, Cabre E, et al. Systemic amyloidosis in 

inflammatory bowel disease: retrospective study. J Crohns Colitis 2010 4(3): 269-74.  
[61] Miyoka M, Matsui T, Hisabe T,Yano Y, Hirai F Takaki Y et al. Clinical and endoscopic 

features of amyloidosis secondary to Crohn’s disease : diagnostic value of 
duaodenal observation and biopsy. Dig Endosc 2011; 23(2): 157-65.  

[62] Uda H, Yokota A, Kobayashi K, Miyake T, Fushimu H, Maeda A, Saiki O. Two distinc 
clinical courses of renal involvement in rheumatoid patients with AA amyloidosis J 
Rheumatol 2006; 33:1482-1487. 

[63] Torregrosa E, Hernandez-Jaras J, Calvo C, Ríus A, García-Pérez H, Maduell F, et al. 
Secondary amyloidosis (AA) and renal disease. Nefrologia 2003;23: 321-326. 

[64] Ebert EC, Nagar M. Gastrointestinal manifestations of amyloidosis. Am J Gastroent 
2008; 103;776-787. 

[65] Renzulli P, Schoepfer A, Mueller E, Condias D. Atravmatic splenic rupture in 
amyloidosis. Amiloid 2009; 16; 47-53. 

[66] Düzgün N, Morris Y, Yıldız HI, Öztürk S, Küpana Ayva Ş, et al. Amyloid goiter in 
juvenil onset rheumatoid arthritis (Letter to the Editor). Scan J Rheumatol 2003;32 
(4):254-255. 

[67] Srivastava A, Baxi M, Yadav S, Agarwal A, Gupta RK, Misra SK, Mithal A. Juvenil 
rheumatoid arthritis with amyloid goiter: report of a case with review of the 
literature. Endocr Pathol 2001;12(4): 437-441. 

[68] Sungur C, Sungur A, Ruacan S, Arık N, Yasavul U, Turgan C, Çağlar S. Diagnostic 
value of bone marrow biopsy in patients with renal diseases secondary familial 
Mediterranean fever. Kidney Int 1993;44: 834-836. 

[69] Sueker C, Hetzel GR, Grabensee B, Stockschlaeder M, Scharf RE. Amyloidosis and 
bleeding pathophysiology,diagnosis and therapy Am J Kidney 2006;47:947-955. 

[70] Giova Z, Kieninger B, Röken C. Amyloidosis in liver biopsies. Pathologe 2009; 30: 240-
245.  

[71] Lachmann HJ, Hawkins PN. Amyloidosis and the lung. Chron Respir Dis 2006; 3:203-
214.  

[72] Kuroda T, Tanabe N, Sakatsume M, Nozawa S, Mitsuka T, Ishikawa H et al. Comparison 
of gastroduodenal,renal and abdominal fat biopsies for diagnosing amyloidosis in 
rheumatoid arthritis. Clin Rheumatol 2002 ; 21(2): 123-128. 

[73] Hawkins PN, Pepys MB. Imaging amyloidosis with radiolabeled SAP. Eur J Nucl Med 
1995;22:595-59  

[74] Chevrel G, Jenvrin C, McGregor B, Miossec P. Renal type AA amyloidosis associated 
with rheumatoid arthritis: a cohort study showing improved survival on treatment 
with pulse cyclo- phosphamide. Rheumatology 2001;40:821-825. 

[75] Zemer D, Pras M, Sohar E. Colchicine in the prevention and treatment of the 
amyloidosis of familial Mediterranean fever. N Eng J Med 1986;314:1001-1005. 

[76] Öner A, Erdoğan O, Demircin G. Efficacy of colchicine therapy in amyloid nephropathy 
of familial Mediterranean fever. Pediatr Nephrol 2003;18:521-526. 

www.intechopen.com



 
Clinical Presentation of Amyloid A Amyloidosis 

 

15 

[77] Livneh A, Zemer D, Langevitz P. Colchicine treatment of AA amyloidosis of familial 
Mediterranean fever.An analysis of factors affecting outcome. Arthritis Rheum 
1994;37:1804-1811. 

[78] Dember LM, Hawkins PN, Hanzenberg BPC, Gorevic PD, Merlini GM, Butrimiene I, et 
al. Eprodisate for the treatment of renal disease in AA amyloidosis. N Eng J Med 
2007;356:2349- 2360. 

[79] Gorevic PD, Hawkins PN, Skinner M, Nasonov EL, Butrimiene I, Benson MD, et al. 
Treatment with eprodisate results in a significant delay in the progression to 
dialysis /end stage renal disease in amyloid A amyloidosis patients: analysis 
including retrieved follow-up data. Arthritis Rheum 2007; 56 (Suppl): 520. 

[80] Gottenberg JE, Merle-Vincent F, Bentaberry F, Allonore Y, Berenbaum F, Fautrel B et al 
and for the Club Rheumatism and Inflammation. Anti-tumor necrosis factor alpha 
therapy in fifteen patients with AA amyloidosis secondary to inflammatory 
arthritides: a follow up report of tolerability and efficacy. Arthritis Rheum 2003; 48: 
2019-2024. 

[81] Fernandez-Nebro A, Olive A, Castro MC, Varela AH, Riera E, Irigoven MV et al. Long-
term TNF- alpha blockade in patients with amyloid A amyloidosis complicating 
rheumatic diseases. Am J Med 2010;123(5): 454-61. 

[82] Nakamura T, Higashi S, Tomoda K, Tsukano M, Shono M. Etanercept can induce 
resolution of renal deteriotion in patients with amyloid A amyloidosis secondary to 
rheumatoid arthritis. Clin Rheumatol 2010;29 (12);1395-401. 

[83] Metyas S, Arkfield DG, Forrester DM, Ehresmann GR. Infliximab treatment of familial 
Medditeranean fever and its effect on secondary AA amyloidosis. J Clin Rheumatol 
2004; 10(3):134-137. 

[84] Maini RN, Taylor PC, Szechinski J, Pavelka K, Broll J, Balint G et al. Double-blind 
randomised controlled clinical trial of the interleukin-6 receptor antagonist, 
tocilizumab, in European patients with rheumatoid arthritis who had an 
incomplete response to methotrexate. Arthritis Rheum 2006; 54:2817-2829.  

[85] Sato H, Sakai T, Sugaya T, Otaki Y, Aoki K, Ishii K et al. Tocilizumab dramatically 
ameliorated life threatening diarrhea due to secondary amyloidosis associated with 
rheumatoid arthritis. Clin Rheumatol 2009;28:1113-1116. 

[86] Okuda Y,Takasugi K. Successful use of a humanized anti-interleukin -6 receptor 
antibody, tocilizumab, to treat amyloid A amyloidosis complicating juvenile 
idiopathic arthritis. Arthritis Rheum 2006;54: 2997-3000.  

[87] Leslie KS, Lachmann HJ, Bruning E, et al. Phenotype, genotype and sustained response 
to anakinra in 22 patients with autoinflammatory diseases associated with CIAS-
1/NALP3 mutations. Arch Dermatol 2006; 142: 1591-1597.  

[88] Thornton BD, Hoffman HM, Bhat A, et al. Successfull treatment of renal amyloidosis 
due to familial cold auto inflammatory syndrome using an interleukin 1 receptor 
antagonist. Am J Kidney Dis 2007; 49: 477-481.  

[89] Sacre K, Brihaye B, Lidove O, Papo T, Pocidalo MA, Cuisset L, Dode C. Dramatic 
improvement following interleukin 1 beta blockade in tumor necrosis factor 
receptor -1 –associated syndrome (TRAPS) resistant to anti-TNF-alpha therapy.  
J Rheumatol 2008; 35(2):357-358.  

www.intechopen.com



 
Amyloidosis – An Insight to Disease of Systems and Novel Therapies 

 

16 

[90] Narvaez J, Hernandez MV, Ruiz JM, Vaquero CG, Juanola X, Nollaa JM. Rituximab 
therapy for AA-Amyloidosis secondary to rheumatoid arthritis. Joint Bone Spine 
2011;78: 101-103. 

[91] Dember, LM. Modern treatment of amyloidosis: unresolved questions. J Am Soc 
Nephrol 2009;20 3:469–472 

www.intechopen.com



Amyloidosis - An Insight to Disease of Systems and Novel

Therapies

Edited by Dr. Işıl Adadan Güvenç

ISBN 978-953-307-795-6

Hard cover, 194 pages

Publisher InTech

Published online 16, November, 2011

Published in print edition November, 2011

InTech Europe

University Campus STeP Ri 

Slavka Krautzeka 83/A 

51000 Rijeka, Croatia 

Phone: +385 (51) 770 447 

Fax: +385 (51) 686 166

www.intechopen.com

InTech China

Unit 405, Office Block, Hotel Equatorial Shanghai 

No.65, Yan An Road (West), Shanghai, 200040, China 

Phone: +86-21-62489820 

Fax: +86-21-62489821

Amyloidosis is a benign, slowly progressive condition characterized by the presence of extracellular fibrillar

proteins in various organs and tissues. It has systemic or localized forms. Both systemic and localized

amyloidosis have been a point of interest for many researchers and there have been a growing number of

case reports in the literature for the last decade. The aim of this book is to help the reader become familiar

with the presentation, diagnosis and treatment modalities of systemic and localized amyloidosis of specific

organs or systems and also cover the latest advancements in therapy.

How to reference

In order to correctly reference this scholarly work, feel free to copy and paste the following:

Nurs ̧en Du ̈zgu ̈n (2011). Clinical Presentation of Amyloid A Amyloidosis, Amyloidosis - An Insight to Disease of

Systems and Novel Therapies, Dr. Işıl Adadan Güvenç (Ed.), ISBN: 978-953-307-795-6, InTech, Available

from: http://www.intechopen.com/books/amyloidosis-an-insight-to-disease-of-systems-and-novel-

therapies/clinical-presentation-of-amyloid-a-amyloidosis



© 2011 The Author(s). Licensee IntechOpen. This is an open access article

distributed under the terms of the Creative Commons Attribution 3.0

License, which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.


