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Abstract
Objective: Amyloidosis is a common diagnosis of a group of diseases with extracellular accumulation of amyloid fibrils. 
Histopathological diagnosis of amyloidosis is made by Congo Red (CR) staining as routine histochemical method. The clinical 
and histopathological features of amyloid deposition vary according to the type of precursor protein. Renal amyloidosis is 
one of the causes of chronic renal failure. In this study, we aimed to describe the typing, classifying and grading of renal 
amyloidosis, evaluation of clinical prognosis, and to identify the parameters to standardise the reports and to determine the 
relationship between these parameters and their subtypes with clinical prognosis.

Materials and Methods: This study was approved by the Erciyes University Clinical Research Ethics Committee with the 
number 2013-163 In our study, 160 of the cases who were diagnosed with renal amyloidosis between 1998 and 2012 were 
included. Extracellular deposition of eosinophilic amorphous amyloid was seen in the sections stained with hematoxylin-
eosin. In order to identify the amyloid deposits, sections were stained with CR. Green reflection under polarised light was 
considered as positive. Amyloid deposition sites and distribution were scored and AA amyloid, CD95, Ig kappa, Ig lambda, β2 
microglobulin were used as immunohistochemical markers. The results were analysed using chi-square, multivariate analysis 
tests. P value of <0.05 was considered significant.

Results: In 75 of the cases diagnosed with renal amyloidosis were identified as advanced stage of amyloidosis. As the amount 
of amyloid deposition in the glomeruli increased, a statistically significant relationship was found between the renal prognostic 
amyloid score and vascular amyloid accumulation. There was a significant relationship between amount of proteinuria and 
stage of the disease. There was a significant relationship between serum creatinine levels and interstitial fibrosis as well as 
interstitial inflammation. Immunohistochemical markers were used in 89 cases. AA amyloid was detected in 76 cases (85%), 
positive staining for Igλ detected in 1 case, CD95 in 1 case and there was no positive staining in 11 of the cases.

Discussion: Histopathologic differentiation of renal amyloidosis from similar lesions is needed. The importance of detection 
and typing of amyloid proteins is increasing, and in cases diagnosed with amyloidosis, reports need to be standardized. The 
diagnostic approach should be multidisciplinary and clinical and pathological evaluation should be performed carefully.
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Introduction
Amyloid is a proteinous substance that accumulates 

between cells and causes dysfunction of many tissues and 
organs. The diagnosis of amyloidosis is made by chemical 
analysis, macroscopic and microscopic examination, application 
of immunohistochemical methods and electron microscopy. 
Eosinophilic amorphous extracellular material accumulation 
is important in the examination of frozen or paraffin sections 
of surgical specimens or needle biopsies after H&E staining 
[1-5]. In the sections stained with Congo Red (CR), brick red 
stained amorphous material accumulation and presence of green 
birefringence as result under polarized light in light microscope is 
the gold standard in diagnosis. Sirius red, Thioflavin-T fluorescence 
methods, crystal violet, Thioflavin-T methods are some of the other 
methods other than CR that can be used to demonstrate amyloid 
deposition [6-9]. Renal involvement of amyloidosis is the most 
common and the most serious involvement of amyloidosis. Renal 
amyloidosis is seen in 1-5% of patients who presents findings 
of nephrotic syndrome. Its prevalence increases with age. The 
development is initially manifested without proteinuria and it is 
followed by microalbuminuria and eventually presents the findings 
of nephrotic syndrome. Proteinuria is moderate and nonselective 
(5-7 g/dl). Amyloidosis, independent of whether it is primary 
and secondary, accounts for 90% of the kidneys. In our country, 
in chronic tuberculosis, spondyloarthritis and especially in FMF, 
secondary nephropathy associated with amyloidosis is observed 
[10-12].

Macroscopically, there may be no change in the kidney, and 
in the case of long-term disease the size of the kidney may be 
small [13,14]. Amyloid deposits settle mainly on the glomeruli in 
the kidney but can be found in interstitial, peritubular tissue, blood 
vessel walls. In glomeruli, accumulations can be seen at first as 
focal deposition in the mesengial matrix and diffuse or nodular 
thickening in basal membrane of the bundles of capillary. Storage 
progresses over time to the capillary lumen and eventually causes 
total obliteration of the vascular bundle [10,15,16]. Correlation of 
amyloidosis type with clinical findings is important in the treatment 
of renal involvement of systemic amyloidosis, in terms of treatment 
selection, and determining the prognosis [17]. Amyloid deposition 
in vascular and interstitial deposits has a better prognosis. 

Although there is no clear classification in determining treatment 
options, in recent years, a classification based on the appearance 
of glomerular deposits in light microscope was performed in 
similarly to the classification of glomerulonephritis in systemic 
lupus erythematosus [16].

In amyloidosis patients, the prognosis varies according to 
the type of amyloid and the underlying cause. The mean survival 
in AL amyloidosis is 1-2 years, while it is in the ATTR amyloidosis 
higher as it is 15 years. The prognosis is worse in cases with light 
chain cast nephropathy [18]. Renal amyloidosis can be defined as 
glomerular, interstitial or vascular amyloid deposition according 
to the distribution of amyloid deposits in the renal parenchyma 
[10,15,16,19]. Amyloid A protein quantity evaluated also in 
adipose tissue of patients with AA amyloidosis. In this study, 
we aimed to determine the clinical correlation by applying the 
suggested classification and in addition by dividing the patients 
into subtypes in 160 patients whom diagnosis is established by 
renal needle biopsy as renal amyloidosis.

Materials and Methods
 This study was supported by Clinical Research Ethical 

Committee of Erciyes University with number 2013-163. In 
this study, 160 patients with amyloidosis that obtained by renal 
biopsy in Erciyes University Faculty of Medicine Department 
of Pathology between the years 1998-2012 were retrospectively 
examined. Specified blocks and hematoxylin and eosin stained 
preparations of the patients with amyloidosis as their pathology 
reports pointed founded in the archive re-evaluated. Amorphous 
material accumulation that observed pink with H&E staining was 
stained with CR. 5-micron cross sections were made from formalin-
fixed paraffin-embedded tissue. Sections were kept in CR for 5 
minutes and then differentiated in alcoholic potassium hydroxide 
solution for 3-10 seconds and washed in water. 2-3 minutes after 
had stained with H&E, washed with and passed through a series 
of increasing concentrations of alcohol and was closed with the 
shutdown solution. 

In sections which showed positive staining, the ones that 
cause green birefringence under polarised light were considered 
as positive. It was classified and scored according to the location, 
quantity and characteristics of this substance which accumulated 
in cases. Scoring was made according to the scoring system which 
supported by Şen S, et al. [16] (Table 1).
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Classification of glomerular 
amyloid accumulation

GAP 
None: 0 

Minimal: 
1

Minimal 
mesengial: 

2 

Focal 
Mesengial: 

3 

Mesengio 
Capillary: 4 Membranous: 5

globally 
sclerotic: 

6

% of glomerular amyloid deposition GA% 0, :0 1-10%: 1 11-25%: 2 26-50%: 3 51-75%: 4 76-100%: 5  

Accumulation of vascular amyloid VA None: 
0

Minimal: 
1 Focal: 2 Middle: 3 Severe: 4    

Interstitial amyloid accumulation No IA: 0 Minimal: 
1 Focal: 2 Middle: 3 Severe: 4    

Interstitial fibrosis and tubular 
atrophy Ifib 0 1-10%:1 11-25%: 2 26-50% :3 51-100%: 4    

Interstitial inflammatory infiltration 
Iinf 0 1-10%: 1 11-25%: 2 26-50%: 3 51-100%: 4    

Glomerular sclerosis; GS 0 1-10%: 1 11-25%: 2 26-50%: 3 51-100%: 4    

Table 1: Grade and Renal Amyloidosis Prognostic Score.

Grade of definition: RAPS

RAPS=GAP+GA%+VA+IA+Ifib+Iinf+GS

Grades of renal amyloidosis: 0-31

No amyloidosis: Grade 0: 0 

Early renal amyloidosis: Grade 1: 1-7

Late renal amyloidosis: Grade 2: 8-15

Advanced renal amyloidosis: Grade 3: ≥ 16

The cases that are classified according to this system in 
the second phase of this study are tried to subtyped by using β2 
microglobulin, A amyloid, CD95, Ig κ and Ig λ markers. 5-micron 
sections were made from eighty-nine formalin-fixed paraffin-
embedded tissues and were taken into Poly-L-lysine-coated slides 
to prevent tissue lost. Sections after waiting in 60° c drying oven 
for an hour was embedded into paraffin with xylene for 15 minutes. 
Hydrated by passing through a series of decreasing concentrations 
of alcohol and washed with distilled water. Sections were boiled in 
a microwave oven with 1 mM citrate and allowed to cool in room 
temperature. Tissues were washed with phosphate Buffered Saline 
(PBS) for 10 minutes. Endogenous peroxidase activity was bloked 
with hydrogen peroxide to reduce the non-specific background.
Washed with PBS for 10 minutes. An Amyloid (AA), (Abcam 
mcl prediluted), CD 95 (Abcam rabbit polyclonal), Beta2 (β2) 
microglobulin (Santa Cruz (BBM 1)) Ig κ (Santa Cruz MH19-1) 
and Ig λ (Santa Cruz 48) were used as the primary antibodies. 
Avidin biotin peroxidase method was applied by using treptavidin-
biotin kit in immunohystochemical staining. Washed with PBS for 

10 minutes. Streptavidin peroxidase conjugate were applied for 
10 minutes. Washed with PBS for 10 minutes. DAB chromogen 
was applied for 10 minutes. Washed with PBS for 5 min. Washed 
with deionized water for 5 minutes. Mayer’s hematoxylin was 
applied as counter staining for 2 minutes. Washed in tap water for 
10 minutes.

Had passed through increasing concentrations of alcohol and 
allowed in xylene for 15 minutes. Closed with shutdown solution. 
The processes were applied at room temperature and in a humid 
environment to allow the tissues not to dry. As a positive control, 
kidney tissue was used for AA, Langerhans cell islet in pancreatic 
tissue for β2 microglubulin, endometrial stroma for Ig κ, germinal 
center cells for Ig λ, and small intestinal epithelial cells for 
CD95. Prepared sections were examined under light microscope. 
Immunohistochemical evaluation revealed positive staining 
of amyloid deposition for AA, membranous positive staining 
for CD95, cytoplasmic positive staining for β2 microglobulin, 
cytoplasmic positive staining for Ig için, and membranous positive 
staining for Ig λ. In this study, positive or negative outcomes 
were evaluated by using Olympus brand microscope in 200 
magnifications. Evaluations done by two pathologists. Statistical 
analysis of the findings was performed by using the SPSS (Scientific 
Package for Social Sciences) 15.00 program. Chi-square test, 
T-test, Kolmogorov-Smirnov test, variance analysis was used at 
comparisons. P value of <0.05 were considered as significant.

Results
160 cases were included in this study. 101 of the cases were 

male and 59 were female. Since two of the patients had no hospital 
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registration information, their ages are unknown. The mean age of 
the rest of the cases was 48 [3-5,9-84] One of cases (0.7%) was being 
followed up for presenting clinic features of nephritic syndrome. 
Rest of the cases were being followed up with the pre-diagnosis 
of nephrotic syndrome (99.3%). One of the cases was diagnosed 
following nephroctomy that was due to chronic renal failure and 
all other cases were diagnosed by renal needle biopsy. 26 (16.3%) 
of the cases were evaluated with RAPS grade 1, 59 (36.9%) with 
RAPS grade 2, 75 with RAPS grade 3 (46.9%) (Figures 1-6). The 
GAP and GA values increased significantly in correlation with the 
grade of RAPS (p <0.05). Ifib, Ifib, and VA were also increased 
significantly in correlation with the grade of RAPS (p <0.05). As 
GA increases, VA increases statistically significantly. (p = 0.05). 
When compared with the GA and grade of RAPS, the results are 
not significant in contrast to some other studies (p >0.05). As the 

age of the patients increased, the GS value and the RAPS grade 
increased (p <0.05). There is no significant difference between 
gender distribution and grades.

GA of the cases, Iinf, GS and RAPS grade were increased 
significantly as the proteinuria becomes more severe (p <0.05) 
(Table 2).

Grade Proteinuria Amount Cases 
RAPS Grade 1 5,010 (0.31-5.30) 18 
RAPS Grade 2 5,285 (0.07-48.14) 34 
RAPS Grade 3 7,865 (0.39-69.8) 54 

Table 2: Proteinuria Amount According to RAPS Grade.

Biochemical serum creatinine levels were significantly 
increased in correlation with the increase of GAP, GA, Ifib, Inf, 
GS and grade of RAPS (p <0.05).

 

Figure 1: H & E, Histochemical and Immunohistochemical staining of GA-I.

(a): The appearance of glomerular amyloid deposition under light microscope with H & E (x 40).

(b): Positive staining with Congo Red histochemical staining method (x 40).

(c): Positive staining of amyloid deposition with AA from immunohistochemical studies (x 40).

Figure 2: HE and histochemical staining of GA-II. The appearance of glomerular amyloid deposits with HE (x 40).
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Figure 3: HE and Histochemical staining of GA-III.

(a): The appearance of glomerular amyloid deposits with HE (x 40).

(b): Positive staining with Congo Red histochemical staining method (x 40).

  
Figure 4: HE and Histochemical Staining of GA-IV.

(a): The appearance of glomerular amyloid deposits with HE (x 40).

(b): Positive staining with Congo Red histochemical staining method (x 40).

 
Figure 5: HE and Histochemical Staining of GA-V.

(a): The appearance of glomerular amyloid deposits with HE (x 40).

(b): Positive staining with Congo Red histochemical staining method (x 40).
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 Figure 6: HE and histochemical Staining of GA-VI.

(a): The appearance of glomerular amyloid deposits with HE (x 40).

(b): Positive staining with Congo Red histochemical staining method (x 40).

(c): Positive staining of amyloid deposition with AA from immunohistochemical studies (x 40).

(d): Amyloid deposition that causes green birefringence under polarised light in immunofluorescent studies (x 200).

IHC was performed on 89 paraffin blocks of the cases. 
Seventy of the cases were showed positive staining with 
immunohistochemical markers (68 of them were with AA positive, 
1 CD95 positive, and 1 Ig Lambda), while 6 of cases were showed 
positive staining with two immunohistochemical markers (2 of 
them were with AA + β2, 1 AA + CD95, 2 AA + Ig Lambda, and 1 
AA + Ig Kappa) and 2 of them were showed positive staining with 
3 immunohistochemical markers (1 of them were AA + IgKappa + 
IgLambda, and 1 positive with AA + IgKappa + CD95). Positive 
staining with Amyloid immunohistochemical marker was observed 
in 76 cases. In one patient, Ig Lambda was CD95 positive, while 
no positive staining with any markers were observed in 11 patients. 
While Familial Mediterranean Fever (FMF) was the leading cause 
of the disease in 28 (31.4%) of the cases whom clinical information 
can be reached, the rate of chronic inflammatory diseases came 
after FMF. Collagen tissue diseases were in third place.

Discussion
Amyloidosis is an uncommon heterogeneous group of 

diseases that cause clinical results with extracellular accumulation 
of insoluble protein fibers [70]. The most commonly affected organ 
is the kidneys and End Stage Renal Failure (ESRF) is generally 
inevitable [71,72]. The diagnosis of amyloidosis is made by 
histopathological examination of the biopsy after clinical suspicion. 
In the diagnosis of systemic amyloidosis, abdominal subcutaneous 
fat aspiration and rectal biopsy taken by gastrointestinal endoscopy 
are non-invasive methods. The sensitivities of these methods are 
80% and 75% respectively. In Japan, where upper gastrointestinal 
system screening is common, endoscopic biopsy of duodenum 
was reported to be highly sensitive (6,73 tar77). The sensitivity of 
invasive biopsies is 100% in the heart and 94% in the kidney [76-
78], while this rate is about 50% in bone marrow and skin biopsy. 
In our study, renal biopsy was performed for diagnostic purposes 
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in all cases because of the complaint of edema and proteinuria as 
renal biopsy has a relatively high rate of positive results [79]. The 
risk of bleeding in renal needle biopsy is significantly higher than 
in non-amyloidosis cases [77]. Various methods are being used for 
the diagnosis of amyloidosis in biopsies.

In our study, CR histochemical staining method, which 
is accepted as the gold standard, was preferred for diagnosis. 
Amyloidosis is more common in men than in women. In our study, 
it is more common in men with a ratio of 1.71 in accordance with 
the literature.

Age distribution varies among types of amyloidosis. In 
developed countries where primary amyloidosis is more common, 
patients are older. The average age was 63 in study of Wright et al. 
while in the study conducted by Kyle et al. it was 61 and in their 
study Yılmaz M. et al. reported the mean age of 41.85 among the 
patients [3,81,82]. The mean age in our study was 48 years. The 
reason of lower mean age of the patients in our study compared 
to developed countries is thought to be that in our country FMF 
is frequently seen and infectious diseases cannot be kept under 
control effectively. 

Bilginer et al. pointed out in their study the renal amyloidosis 
in children. In our study, 20 (12.5%) patients were under or equal 
18 years old and FMF was found to be the underlying cause in most 
of this patients. In follow up of these patient’s renal transplantation 
was performed in 4 patients and 3 patients had died due to renal 
failure. This shows that severe amyloidosis in childhood is also 
common and emphasizes the importance of early recognition. 
Renal amyloid deposits are well known to vary in amount and 
location. Early glomerular amyloid deposits are punctate and 
segmental; late amyloid deposits tend to be more extensive. Many 
investigators have attempted to describe the pattern of glomerular 
amyloid deposition. Watanabe and Saniter graded glomerular 
amyloid accumulation from 0 to 4, and vascular amyloid deposition 
from 0 to 3 [57]. Shiiki, et al. and Nagata et al. graded the extensity 
of glomerular amyloid deposition was 1 to 4, as less than 25%, 
between 26-50%, and between 51-75% and more than 75%.

The distribution of amyloid in the vessels is concurrently 
evaluated with the degree of interstitial fibrosis as “0, none; 1, mild; 
2, medium; and 3, advanced” [58,59]. A similar scoring system was 
used by Verine, et al. [19]. Sasatomi, et al. used a semi-quantitative 
assessment for amyloid deposition in the glomeruli, interstitium 
and vessels, which could also be applied by computer-mediated 
morphometry. Each lesion was scored from 1 to 3. The sum of 
the damage associated with amyloid deposition (0-9) indicates 
the numerical code of renal pathological damage [60]. Verine 
defined the renal amyloid load such as Sasatomi et al. Computer 
assisted morphometry has been used by Oguchi, et al. [61]. In 
their study, Hopfer et al. separated the glomerular accumulations 
(glomerular amyloid load) as segmentally and globally, and 

divided the glomerular form as mild, moderate and severe. Fibrosis 
was given in percent and four-grade scoring was performed for 
inflammation. They indicated that amyloid accumulation is a 
continuous process by stages I, II and III (IIIa and IIIb) which 
was described in the previous method. They reported that the cases 
were generally diagnosed in Stage III [84]. In our study, most of 
the cases were in advanced stages. Similarly, to the classification 
of glomerulonephritis in systemic lupus erythematosus which 
made by Şen, et al. [16], while the majority of the cases examined 
in the study that classified the distribution of glomerular amyloid 
deposits according to six different patterns were stage 2, in our 
study, there were signs of advanced stage amyloidosis in patients 
and cases with stage 3 were common. We think that this difference 
is due to regional and socioeconomic differences and the late 
referral of the patients to the hospital. 

Glomerular involvement is known to be important for renal 
amyloidosis. They were glomerular involvement in over 80% of 
the patients. Hopfer, et al. has shown that in patients with diffuse 
global involvement of glomerulus, the amount of proteinuria 
increased significantly in a correlation with serum creatinine [85]. 
In our study, the amount of amyloid accumulation and distribution 
in the glomerulus increased significantly with grade and the amount 
of proteinuria increased as the grade increases <0,05. Watanabe, et 
al. reported that some renal amyloidosis cases were predominantly 
vascular. Hopfer, et al. Reported in their study that vascular 
involvement in primary amyloidosis was higher than secondary 
amyloidosis [85,86]. In the study conducted by Kösemehmetoğlu, 
et al., vascular and glomerular components affected equally [24]. In 
our study, it is seen that the glomerular involvement was dominant. 
This can be explained by the fact that AA type amyloidosis was the 
most common diagnosis in our study and glomerular accumulation 
was more frequent in our cases. Significantly, vascular involvement 
increases with glomerular amyloid deposition. (p<0.05).

There are some studies showing the relationship between 
prognosis and interstitial damage in renal amyloidosis. In the 
studies done by Manckensen S, et al. and Bohle A, et al. draws 
attention to the importance of tubulointerstitial injury, especially 
interstitial fibrosis, in determining renal function. In the study of 
Hopfer, et al. advanced and diffuse glomerular amyloid deposition 
and interstitial fibrosis increased significantly [85,87,88]. In our 
study, interstitial inflammation and interstitial fibrosis increases 
significantly as serum creatinine levels and interstitial inflammation 
and proteinuria amount increase similar to the other studies in 
literature (p<0,05). This is very important in terms of prognosis only 
in renal needle biopsies containing medulla. Interstitial amyloid 
deposits often occur in patients with hereditary amyloidosis. In 
the study conducted by Bohle A, et al. interstitial pattern has been 
shown to be insignificant with serum creating clearance [87]. In 
our study, interstitial amyloid deposits were quite a few and there 
was no significant relationship between the increase of grade.
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Although all the amyloids share common structure and 
staining properties, the main protein which the fibrils consist of 
varies from disease to disease. Typing is necessary for the primary 
treatment of the disease or the treatment of the underlying disease 
[89]. For example, because of primary amyloidosis is associated 
with hematological malignancies, chemotherapy regimens are 
given while in FMF, which is one of the most common causes of 
secondary amyloidosis in our country, colchicine treatment is given 
primarily. In addition, primary treatment of the underlying disease 
in amyloidosis related to a chronic infection is essential. With 
appropriate methods of treatment, progression of the amyloidosis 
can be slowed, stopped and even eliminated. Therefore, the type 
of amyloid must be identified. In the first study which conducted 
in 1972, Romhanyl distinguished the primary and secondary 
amyloidosis by using the potassium permanganant method 
(KMnO₄). According to that, the double-breaking of the polarized 
light after KMnO₄ application is lost in secondary amyloidosis 
while continues in primary amyloidosis [90].

Currently, because of its low reliability, it has been abandoned 
and immunohypochemical methods, immunofluorescence methods, 
immunoperoxidase methods and electron microscopy are used 
for typing. Rainer et al. used the method of immunperoxidase, 
which exhibited less ground staining and longer reaction time than 
fluorescence in routine practice. This method is especially useful 
in the diagnosis of primary and β2 microglobulin Amyloidosis. In 
the study done by Stefan et al. indicated that immunohistochemical 
techniques were quite useful in the subtyping of amyloidosis [91]. It 
is thought to be more sensitive in comparison with immunperoxidase 
method in typing of secondary amyloidosis. In our study, we aimed 
to make this distinction by using immunohistochemical markers 
which are more common and easily applicable. According to the 
actual studies, while in developed countries, especially the United 
States, the most common type of Amyloidosis is AL, AA type is 
most common in developing countries [58]. While in Western 
Europe, AA/AL ratio is 2:1, this rate is 1:17 in the United States. 
In a study done by Mayo clinic, 74% of the amyloidosis cases were 
AL type, 4% was AA. In the study done by Kyle, et al., while the 
rate of primary amyloidosis was 55.6%, secondary amyloidosis 
was 8%. [92]. The rate was 91% in the study of various organ 
biopsies done by Ensari et al., 91% in the study of renal biopsies 
done by Şen S, et al., 94.4% in the study done by Kösemehmeyoğlu 
K. and 75.6% in the study done by Başlamışlı F. In our study, also 
in consistency with literature, the AA type amyloidosis was the 
most common as it corresponded to 85% of the cases, and each 
of Ig λ and CD95 corresponded to 1% of the cases and in 13% of 
the cases couldn’t be typed. The reason of not being able to type is 
that the use of a limited number of immunohistochemical markers 
in our study. We think that there are other subtypes of amyloids in 
this cases. Compared to other studies, the decrease in AA ratio may 
be due to the fact that not all organ amyloidosis is included in the 

study. In addition to the geographic differences, it is thought that 
diseases such as FMF and Rheumatoid arthritis may be depending 
on ethnical differences and environmental factors.

While the most common reason of the AA in the western 
countries is Rheumatoid arthritis, chronical infectious processes 
is the primary cause in developing countries. FMF is quite 
common in countries with Mediterranean coast [61]. In our study, 
FMF was the most common cause and it was followed by the 
chronic obstructive pulmonary disease. In the study conducted 
by Nieva, et al. reported that the increase of the lipid aldehyde 
levels in plasma and light chain deposition disease and systemic 
AL amyloidosis. Also in this study, in addition to the positive 
history for hyperlipidemia there was plasma cell dyscrasia in 
Igλ positive case [93]. In our study, there was proteinuria in the 
cases with positive staining for CD95 and the patient died shortly 
after diagnosed with renal amyloidosis. In the study conducted by 
Altemeier W, et al. and Mulay, S. et al., has shown that the loss of 
Fas gene related caspase-1 activation accelerated the progression 
to renal failure and increased the calcium oxalate crystal structure. 
In the case in our study, it is observed that many procedures were 
made due to nephrolithiazis [94-97]. 

In conclusion, renal involvement is a prognostic factor 
in systemic amyloidosis. Therefore, a pathology report should 
report the amyloid distribution field, the accumulated amyloid 
load and the amyloid precursor protein. To determine the amyloid 
load, SLE-like classification has conveniences. Grade can be 
determined by detailed scoring. Immunohistochemical methods 
will be important in our country for typing of amyloid proteins, 
until protein analysis is done. Clinical and laboratory findings and 
other tissue biopsy findings should be correlated, considering the 
immunohistochemical evaluation problems.

More detailed histopathologic definitions and scoring 
systems are needed to conduct clinical-pathological or international 
collective and comparative studies.

Results
Renal amyloidosis is more common in men. The mean age at •	
the time of diagnosis is 48 years.

While edema due to renal involvement is the most common •	
symptom of systemic amyloidosis, proteinuria presents in 
almost all cases.

When diagnosing amyloidosis, congo red staining should be •	
used in cases suspected during routine H & E examination.

Typing of amyloid should be made for prognostic purposes •	
and to determine the treatment process. Immunohistochemical 
methods are particularly useful for the diagnosis of AA 
amyloidosis. 



Citation: Tekelioglu F, Akay E, Akgün H (2019) Scoring, Grading and Typing the Patients Diagnosed with Renal Amyloidosis by Renal Needle Biopsy. J Urol Ren Dis 
04: 1155. DOI: 10.29011/2575-7903.001155

9 Volume 04; Issue 07
J Urol Ren Dis, an open access journal
ISSN: 2575-7903

85% of the cases had AA amyloidosis. FMF is the most •	
common factor of amyloidosis. Infections and inflammatory 
diseases are following this.

AA amyloidosis patients who have FMF as an etiological •	
factor admit to hospital earlier than others because of renal 
dysfunction.

Differentiation of other nodular glomerulopathies should be •	
kept in mind in the as the glomeruli may be partially normal 
in H&E examination of minimal amyloid cases.

As the accumulation of glomerular amyloid increases, the •	
rate of vascular amyloid deposition and grade of amyloidosis 
are increasing. The amount of proteinuria increases in severe 
amyloidosis. Interstitial fibrosis, interstitial inflammation and 
serum creatinine clearance significantly increased. 

In the report of patients with renal amyloidosis, the type and •	
amount of glomerular amyloid deposits and renal amyloid 
prognostic score should be included.

References
Cotran R, Kumar V, Robbins S (1989) Pathologic Basis of Disease 4th 1.	
Edition, W.B. Saunders Company, Philadelphia 1989.

Khan MF, Falk RH (2001) Amyloidosis. Postgrad Med J 77: 686-6932.	 .

Kyle RA, Bayrd ED (1975) Amyloidosis Review of 236 Cases. Medi-3.	
cine 54: 271-295.

Glenner GG (1980) Amyloid Deposits and Amyloidosis: The Beta-Fi-4.	
brilloses (Second of two parts). N Engl J Med 302: 1333-1343.

Hoshii Y (2006) Histopathological Diagnosis of Amyloidosis, Rinsho 5.	
Byori 54: 513-518.

Pascali E (1995) Diagnosis and Treatment of Primary Amyloidosis, 6.	
Critical Reviews in Oncology/ Hematology 19: 149-181.

Dember ML (2006) Amyloidosis-Associated Kidney Disease, J Am Soc 7.	
Nephrol 17: 3458-3471.

Odabaş AR (2004) Amiloidozis ve Böbrek Tutulumu, Türkiye Klinikleri. 8.	
J Nephrol 2004: 52-55.

Sarsık B, Özsan N, Şen S (2009) Importance of Thioflavin T in Diagno-9.	
sis of Renal Amyloidosis. Türk Patoloji Dergisi Cilt 25.

Herrera GA, Picken MM (2006) Renal diseases associated with plazma 10.	
cell dyscrasias, amyloidoses, Waldenström Macroglobulinemia and 
Cryoglobulinemic nephropathies. In: Jennette JC, Olson JL, Schwartz 
MM, Silva FG, eds., Heptinstalls Pathology of the Kidney. 6th ed. Phil-
adelphia, PA: Lippincott Williams & Wilkins 2006: 853-910.

Watanabe T, Saniter T (1975) Morphological and clinical features of 11.	
renal amyloidosis. Virchows Arch 366: 125-135.

Dember LM (2006) Amyloidosis-Associated Kidney Disease. J Am 12.	
Soc Nephrol 17: 3458-3471.

Kumar Abbas (2007) Robins, Patoloji Temel Patoloji, 8. Basım, Nobel 13.	
Tıp Kitabevleri 2007: 166-171.

Sternberg’s Diagnostic Surgical Pathology Fourth Edition 1: 1906-14.	
1910.

Striker LJ MM, Preud’homme JL, D’Amico G, Striker GE (1993) Mono-15.	
clonal Gammopathies Mixed Cryoglubulinemias and Lyphomas. In 
Tisher CC Brenner BM eds. Renal Pathology with Clinical and Func-
tional Correlations 2 nd ed. Philedelphia PA: JB Lippincott Co 1993: 
1442-1490.

Şen S, Sarsik B (2010) A Proposed Histopathologic Classification, 16.	
Scoring, and Grading System for Renal Amyloidosis: Standardization 
of Renal Amyloid Biopsy Report. Arch Pathol Lab Med 2010: 532-44.

Satoskar AA, Burdge K, Cowden DJ, Nadasdy GM, Hebert LA, et al. 17.	
(2007) Typing of Amyloidosis in Renal Biopsies Diagnostic Pitfalls. 
Arch Pathol Lab Med 131: 917-922.

Fogo A, Kashgarian M (2012) Diagnostic Atlas of Renal Pathology 2 18.	
nd Edition, 2012, Elsevier, Phildelphia 2012: 133-142.

Verine J, Mourad N, Desseaux K, Vanhille P, Noël LH, et al. (2007) 19.	
Clinical and histological characteristics of renal AA amyloidosis: a ret-
rospective study of 68 cases with a special interest to amyloid-associ-
ated inflammatory response. Hum Pathol 38: 1798-1809.

Köksal AŞ, Ertuğrul İ, Oğuz D, Kuran S, Ulker A, et al. (2006) Sistemik 20.	
Amiloidoz ve Digestive System: 4 Olgu Nedeni ile, Akademik Gastro-
enteroloji Dergisi 5: 60-64.

Cohen AS (1994) Proteins of The Systemic Amyloidosis. Curr Opin 21.	
Rheumatol 6: 55-67.

Gertz MA, Kyle RA (1994) Amyloidosis, Prognosis and Treatment. 22.	
Semin Arthritis Rheum 24: 124-138.

Nishi S, Alchi B, Imai N, Gejyo F (2008) New Advances in Renal Amy-23.	
loidosis. Clin Exp Nephrol 12: 93-101.

Kösemehmetoğlu K, Baydar D (2009) Renal Amyloidosis and Clinico-24.	
pathological Prognostic Factors: A study of 196 cases. Tıpta Uzmanlık 
Tezi 2009.

Başlamışlı İF (1987) Çukurova Bölgesinde Görülen Amiloidosis 25.	
Olgularının Değerlendirilmesi, Tıpta Uzmanlık Tezi 1987.

Ensari C, Ensari A, Tümer N, Ertug E (2005) Clinicopathological and 26.	
Epidemiological nalysis of Amyloidosis in Turkish Patients, Nephrol 
Dial Transplant 20: 1721-1725.

Nishi S, Alchi B, Imai N, Gejyo F (2008) New Advances in Renal Amy-27.	
loidosis, Clin Exp Nephrol 12: 93-101.

Nestle FO, Burg G (2001) Bilateral Carpal Tunnel Syndrome as a Clue 28.	
For the Diagnosis of Systemic Amyloidosis. Dermatology 202: 353-
355.

Alhaddab M, Sroloviz H, Rosen N (2006) Primary Systemic Amyloidoi-29.	
sis Presenting as Extensive Cutaneous Ulceration J. Cutan Med. Surg 
10: 253-256.

Steensma DP (2000) Congo-Red out of Africa?. Arch Pathol Labora-30.	
tory Med 125: 250-252.

Putcher H, Sweat F, Levinne M (1962) On the Binding of Congo Red 31.	
by Amyloid, JHistochem Cytochem 10: 355-64.

Şen S, Başdemir G (2003) Diagnosis of Renal Amyloidosis Using Con-32.	
go Red Fluoresescence Pathology International 53: 534-538.

https://www.elsevier.com/books/robbins-and-cotran-pathologic-basis-of-disease-professional-edition/kumar/978-1-4377-0792-2
https://www.elsevier.com/books/robbins-and-cotran-pathologic-basis-of-disease-professional-edition/kumar/978-1-4377-0792-2
https://www.ncbi.nlm.nih.gov/pubmed/11677276
https://www.ncbi.nlm.nih.gov/pubmed/1152671
https://www.ncbi.nlm.nih.gov/pubmed/1152671
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amyloid+Deposits+and+Amyloidosis%3A+The+Beta-Fibrilloses+(Second+of+two+parts)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amyloid+Deposits+and+Amyloidosis%3A+The+Beta-Fibrilloses+(Second+of+two+parts)
https://www.ncbi.nlm.nih.gov/pubmed/16789423
https://www.ncbi.nlm.nih.gov/pubmed/16789423
https://www.ncbi.nlm.nih.gov/pubmed/7542006
https://www.ncbi.nlm.nih.gov/pubmed/7542006
https://www.ncbi.nlm.nih.gov/pubmed/17093068
https://www.ncbi.nlm.nih.gov/pubmed/17093068
https://www.turkiyeklinikleri.com/article/tr-amiloidozis-ve-bobrek-tutulumu-35310.html
https://www.turkiyeklinikleri.com/article/tr-amiloidozis-ve-bobrek-tutulumu-35310.html
https://www.researchgate.net/publication/26843587_Importance_of_Thioflavin_T_in_Diagnosis_of_Renal_Amyloidosis
https://www.researchgate.net/publication/26843587_Importance_of_Thioflavin_T_in_Diagnosis_of_Renal_Amyloidosis
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/17093068
https://www.ncbi.nlm.nih.gov/pubmed/17093068
https://www.ncbi.nlm.nih.gov/pubmed/20367305
https://www.ncbi.nlm.nih.gov/pubmed/20367305
https://www.ncbi.nlm.nih.gov/pubmed/20367305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Typing+of+Amyloidosis+in+Renal+Biopsies+Diagnostic+Pitfalls%2C+Arch+Pathol+Lab+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=Typing+of+Amyloidosis+in+Renal+Biopsies+Diagnostic+Pitfalls%2C+Arch+Pathol+Lab+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=Typing+of+Amyloidosis+in+Renal+Biopsies+Diagnostic+Pitfalls%2C+Arch+Pathol+Lab+Med
https://www.ncbi.nlm.nih.gov/pubmed/17714761
https://www.ncbi.nlm.nih.gov/pubmed/17714761
https://www.ncbi.nlm.nih.gov/pubmed/17714761
https://www.ncbi.nlm.nih.gov/pubmed/17714761
https://docplayer.biz.tr/9143215-Sistemik-amiloidoz-ve-gastrointestinal-sistem-4-olgu-nedeni-ile.html
https://docplayer.biz.tr/9143215-Sistemik-amiloidoz-ve-gastrointestinal-sistem-4-olgu-nedeni-ile.html
https://docplayer.biz.tr/9143215-Sistemik-amiloidoz-ve-gastrointestinal-sistem-4-olgu-nedeni-ile.html
https://www.ncbi.nlm.nih.gov/pubmed/8031680
https://www.ncbi.nlm.nih.gov/pubmed/8031680
https://www.ncbi.nlm.nih.gov/pubmed/7839154
https://www.ncbi.nlm.nih.gov/pubmed/7839154
https://www.ncbi.nlm.nih.gov/pubmed/?term=New+Advances+in+Renal+Amyloidosis.+Clin+Exp+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=New+Advances+in+Renal+Amyloidosis.+Clin+Exp+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/15972323
https://www.ncbi.nlm.nih.gov/pubmed/15972323
https://www.ncbi.nlm.nih.gov/pubmed/15972323
https://www.ncbi.nlm.nih.gov/pubmed/?term=New+Advances+in+Renal+Amyloidosis%2C+Clin+Exp+Nephrol+12%3A+93-101
https://www.ncbi.nlm.nih.gov/pubmed/?term=New+Advances+in+Renal+Amyloidosis%2C+Clin+Exp+Nephrol+12%3A+93-101
https://www.ncbi.nlm.nih.gov/pubmed/11455159
https://www.ncbi.nlm.nih.gov/pubmed/11455159
https://www.ncbi.nlm.nih.gov/pubmed/11455159
https://www.ncbi.nlm.nih.gov/pubmed/?term=Primary+Systemic+Amyloidoisis+Presenting+as+Extensive+Cutaneous+Ulceration+J.+Cutan+Med.+Surg
https://www.ncbi.nlm.nih.gov/pubmed/?term=Primary+Systemic+Amyloidoisis+Presenting+as+Extensive+Cutaneous+Ulceration+J.+Cutan+Med.+Surg
https://www.ncbi.nlm.nih.gov/pubmed/?term=Primary+Systemic+Amyloidoisis+Presenting+as+Extensive+Cutaneous+Ulceration+J.+Cutan+Med.+Surg
https://www.ncbi.nlm.nih.gov/pubmed/?term=Congo-Red+out+of+Africa%3F+Arch+Pathol+Laboratory+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=Congo-Red+out+of+Africa%3F+Arch+Pathol+Laboratory+Med
https://journals.sagepub.com/doi/abs/10.1177/10.3.355
https://journals.sagepub.com/doi/abs/10.1177/10.3.355
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1440-1827.2003.01513.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1440-1827.2003.01513.x


Citation: Tekelioglu F, Akay E, Akgün H (2019) Scoring, Grading and Typing the Patients Diagnosed with Renal Amyloidosis by Renal Needle Biopsy. J Urol Ren Dis 
04: 1155. DOI: 10.29011/2575-7903.001155

10 Volume 04; Issue 07
J Urol Ren Dis, an open access journal
ISSN: 2575-7903

Von Hutten H, Mihatsch M, Lobeck H, Rudolph B, Eriksson M, et al. 33.	
(2009) Prevalence and Origin of Amyloid in Kidney Biopsies. Am J 
Surg Pathol 33: 1198-205.

Dember Lm (2006) Amyloidosis-Associated Kidney Disease, JAm Soc 34.	
Nephrol 17: 3458-3471.

Linke RP, Oos R, Wiegel NM, Nathrath WB (2006) Classification of 35.	
Amyloidosis:Misdiagnosing by way of İncomplete İmmunohistochemistry 
and How to Preventit. Acta Histochem 108: 197-208.

Merlini G, Seldin DC, Gertz MA (2011) Amyloidosis:Pathogenesis and 36.	
newTherapeutic Options, J Clin Oncol 29: 1924-1933.

Pascali E (1995) Diagnosis and Treatmnet of Primary Amyloidosis, 37.	
Critical in Oncology/Hematology 19 149-181.

Putchtler H, Sweat F, A Review of Early Concepts of Amyloid İntext 38.	
with Contemporary Chemical Literature From, 1839 to 1859. J His-
tochem. Cytochem 14: 123-134

Virchow R (2005) Üeber Eine in Gehirn und Rückenmark des Men-39.	
schen aufgefundene Substanz Mit Der Chem, Schen Reaction de Cel-
lulose, Virchows Arch. Pathol. Nat 6: 135-138.

Merlini G, Westermark P (2004) The Systemic Amyloidoses: Clearer 40.	
Understanding of the Molecular Mechanisms Offers Hope for More 
Effective Therapies. J. Intern Med 2004: 159-78.

Merlini G, Bellotti V (2003) Molecular Mechanisms of Amyloidosis. N 41.	
Engl J Med 2003: 583-96.

Rosai and Ackerman’s Surgical Pathology Tenth Edition 1: 1118-2142.	 .

Sarıoğlu (2012) Nefropatoloji Böbrek Hastalıkları ve Böbrek Trans-43.	
plantasyon Patolojisi, Nobel Kitabevleri Sayfa 154-157.

Cohen AS (1993) Primary (AL) Amyloidosis. Ren Fail 1993: 429-43344.	 .

Picken MM, Herrera GA (2007) The burden of ‘‘sticky’’ amyloid: typing 45.	
challenges. Arch Pathol Lab Med 131: 850-851.

Erek E, Nefroloji, Baskı (2005) Nobel Kitapevleri, 2005; 181-187.46.	

Satoskar AA, Burdge K, Cowden DJ, Nadasdy GM, Hebert LA, et al. 47.	
(2007) Typing of Amyloidosis in Renal Biopsies Diagnostic Pitfalls, 
Arch Pathol Lab Med 131: 917-922.

Şen B, Sarsık B, Özsan N (2010) Problems in Diagnosis of Non AA 48.	
Renal Amyloidosis 26.

Benson MD, James S, Scott K, Liepnieks JJ, Kluve-Beckerman B 49.	
(2008) Leukocyte Chemotactic Factor 2: A Novel Renal Amyloid Pro-
tein. Kidney Int 74: 218-222.

Strege RJ, Saeger W, Linke RP (1998) Diagnosis and Immunohis-50.	
tochemical Classification of Systemic Amyloidoses. Report of 43 Cas-
es in an Unselected Autopsy Series, Virchows Arch 433: 19-27.

Isobe T (1993) AA Amyloidosis and AL Amyloidosis. Intern Med 32: 51.	
919-920.

Pascali E (1995) Diagnosis and Treatment of Primary Amyloidosis. Crit 52.	
Rev Oncol Hematol 19: 149-181.

Gertz MA (2004) The Classification and Typing of Amyloid Deposits. 53.	
Am J Clin Pathol 2004: 787-789.

Yıldız L, Kefeli M, Köse Behiye, Barış S (2009) Amyloid Goiter: Two 54.	

Cases and Review of the Literature Ann Saudi Med 121: 138-141.

Çelik H, Akın İ, Göker A, Kaplan T (2001) Primer Laringeal Amiloidoz: 55.	
Olgu Sunumu KBB ve BBC dergi 2001: 170-172.

Abbas A (2009) Hastalığın Patolojik Temeli 7. Baskı 2009 Güneş 56.	
Kitabevleri Ankara 6. Bölüm sf 2009: 258-264.

Watanabe T, Saniter T (1975) Morphological and clinical features of 57.	
renal amy-loidosis. Virchows Arch 366: 125-135.

Shiiki H, Shimokama T, Yoshikawa Y, Toyoshima H, Kitamoto T, et al. 58.	
(1988) Renal amyloidosis: correlations between morphology, chemi-
cal types of amyloid protein and clinical features. Virchows Arch 412: 
197-204.

Shiiki H, Shimokama T, Yoshikawa Y, Onoyama K, Morimatsu M, et al. 59.	
(1989) Perimembranous-Type Renal Amyloidosis: A Peculiar Form of 
al Amyloidosis. Nephron 53: 27-32.

Sasatomi Y, Kiyoshi Y, Uesugi N, Hisano S, Takebayashi S (2001) 60.	
Prognosis of renal amyloidosis: a clinicopathological study using clus-
ter analysis. Nephron 87: 42-49.

Oguchi K, Takei Y, Ikeda S (2006) Value of renal biopsy in the progno-61.	
sis of liver transplantation in familial amyloid polyneuropathy ATTR Val 
30 Met patients. Amyloid 13: 99-107.

Urieli-Shoval S, Cohen P, Eisenberg S, Matzner Y (1998) Widespread 62.	
expression of serum amyloid A in histologically normal human tissues. 
Predominant localization to the epithelium. J Histochem Cytochem 46: 
1377-1384.

Rosner C, et al. (2010) Erratum to: Rhesus Macaque MHC Class I 63.	
Molecules Show Differential Subcellular Localizations. Immunogenet-
ics 62: 409-418.

Kim E, et al. (2009) Cytosolic Aminopeptidases Influence MHC Class 64.	
I-Mediated Antigen Presentation in an Allele-Dependent Manner. J. 
Immunol 183: 7379-7387.

Pryczynicz A, Guzińska-Ustymowicz K, Kemona A (2010) Fas/FasL 65.	
expression in colorectal cancer an immunohistochemical study. Folia 
Histochem Cytobiol 48: 425-429.

Park JY, Lee WK, Jung DK, Choi JE, Park TI, et al. (2009) Polymor-66.	
phisms in the FAS and FASL Genes and Survival of Early Stage Non-
Small Cell Lung Cancer. Clin. Cancer Res 2009. 15: 1794-1800.

Hieter PA, Max EE, Seidman JG, Maizel JV Jr, Leder P (1980) Cloned 67.	
human and mouse Κ immunoglobulin constant and J region genes 
conserve homology in functional segments Cell 22: 197-207.

Durdik J, Moore MW, Selsing E (1984) Novel κ light chain gene rear-68.	
rangements in Mouse λ light chain- producing B lymphocytes. Nature 
307: 749-752.

Mason DW, Pugh CW, Webb M (1981) The rat mixed lymphocyte re-69.	
action: roles of a dendritic cell in intestinal lymph and T cell subsets 
defined by monoclonal antibodies Immunology 44: 75-87.

Murphy CL, Eulitz M, Hrncic R, Sletten K, Westermark P, et al. (2001) 70.	
Chemical typing of amyloid protein contained in formalin-fixed paraffin-
embedded biopsy specimens. Am J Clin Pathol 2001: 135-142.

Anupama YJ, Vankalakunti M (2012) Rapidly Progressive Glomerulo-71.	
nephritis in a Patient with Renal Amyloidosis: Case Report and Review 
of The Literature. Indian J Nephrol 2012: 377-380.

https://www.ncbi.nlm.nih.gov/pubmed/19561448
https://www.ncbi.nlm.nih.gov/pubmed/19561448
https://www.ncbi.nlm.nih.gov/pubmed/19561448
https://jasn.asnjournals.org/content/17/12/3458
https://jasn.asnjournals.org/content/17/12/3458
https://www.ncbi.nlm.nih.gov/pubmed/16790262
https://www.ncbi.nlm.nih.gov/pubmed/16790262
https://www.ncbi.nlm.nih.gov/pubmed/16790262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amyloidosis%3APathogenesis+and+newTherapeutic+Options%2C+J+Clin+Oncol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amyloidosis%3APathogenesis+and+newTherapeutic+Options%2C+J+Clin+Oncol
https://www.semanticscholar.org/paper/Ueber-eine-im-Gehirn-und-R%C3%BCckenmark-des-Menschen-Virchow/cdbb2bb3d43375499de02dc89b47b82b2a628d2f
https://www.semanticscholar.org/paper/Ueber-eine-im-Gehirn-und-R%C3%BCckenmark-des-Menschen-Virchow/cdbb2bb3d43375499de02dc89b47b82b2a628d2f
https://www.semanticscholar.org/paper/Ueber-eine-im-Gehirn-und-R%C3%BCckenmark-des-Menschen-Virchow/cdbb2bb3d43375499de02dc89b47b82b2a628d2f
https://www.semanticscholar.org/paper/Ueber-eine-im-Gehirn-und-R%C3%BCckenmark-des-Menschen-Virchow/cdbb2bb3d43375499de02dc89b47b82b2a628d2f
https://www.semanticscholar.org/paper/Ueber-eine-im-Gehirn-und-R%C3%BCckenmark-des-Menschen-Virchow/cdbb2bb3d43375499de02dc89b47b82b2a628d2f
https://www.ncbi.nlm.nih.gov/pubmed/14746554
https://www.ncbi.nlm.nih.gov/pubmed/14746554
https://www.ncbi.nlm.nih.gov/pubmed/14746554
https://www.ncbi.nlm.nih.gov/pubmed/12904524
https://www.ncbi.nlm.nih.gov/pubmed/12904524
https://www.amazon.in/Rosai-Ackermans-Surgical-Pathology-Consult/dp/032306969X
https://nobeltip.com/product/436/nefropatoloji-bobrek-hastaliklari-ve-bobrek-transplantasyon-patolojisi
https://nobeltip.com/product/436/nefropatoloji-bobrek-hastaliklari-ve-bobrek-transplantasyon-patolojisi
https://www.ncbi.nlm.nih.gov/pubmed/8516502
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+burden+of+%E2%80%98%E2%80%98sticky%E2%80%99%E2%80%99+amyloid%3A+typing+challenges.+Arch+Pathol+Lab+Med
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+burden+of+%E2%80%98%E2%80%98sticky%E2%80%99%E2%80%99+amyloid%3A+typing+challenges.+Arch+Pathol+Lab+Med
https://www.ncbi.nlm.nih.gov/pubmed/17550319
https://www.ncbi.nlm.nih.gov/pubmed/17550319
https://www.ncbi.nlm.nih.gov/pubmed/17550319
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leukocyte+Chemotactic+Factor+2%3A+A+Novel+Renal+Amyloid+Protein.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leukocyte+Chemotactic+Factor+2%3A+A+Novel+Renal+Amyloid+Protein.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leukocyte+Chemotactic+Factor+2%3A+A+Novel+Renal+Amyloid+Protein.+Kidney+Int
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diagnosis+and+Immunohistochemical+Classification+of+Systemic+Amyloidoses.+Report+of+43+Cases+in+an+Unselected+Autopsy+Series%2C+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diagnosis+and+Immunohistochemical+Classification+of+Systemic+Amyloidoses.+Report+of+43+Cases+in+an+Unselected+Autopsy+Series%2C+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diagnosis+and+Immunohistochemical+Classification+of+Systemic+Amyloidoses.+Report+of+43+Cases+in+an+Unselected+Autopsy+Series%2C+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/8204969
https://www.ncbi.nlm.nih.gov/pubmed/8204969
https://www.ncbi.nlm.nih.gov/pubmed/7542006
https://www.ncbi.nlm.nih.gov/pubmed/7542006
https://www.ncbi.nlm.nih.gov/pubmed/15198347
https://www.ncbi.nlm.nih.gov/pubmed/15198347
http://dergi.kbb-bbc.org.tr/current-issue/primer-laringeal-amiloidoz-olgu-sunumu-160
http://dergi.kbb-bbc.org.tr/current-issue/primer-laringeal-amiloidoz-olgu-sunumu-160
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis%3A+correlations+between+morphology%2C+chemical+types+of+amyloid+protein+and+clinical+features.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis%3A+correlations+between+morphology%2C+chemical+types+of+amyloid+protein+and+clinical+features.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis%3A+correlations+between+morphology%2C+chemical+types+of+amyloid+protein+and+clinical+features.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis%3A+correlations+between+morphology%2C+chemical+types+of+amyloid+protein+and+clinical+features.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perimembranous-Type+Renal+Amyloidosis%3A+A+Peculiar+Form+of+al+Amyloidosis.+Nephron
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perimembranous-Type+Renal+Amyloidosis%3A+A+Peculiar+Form+of+al+Amyloidosis.+Nephron
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perimembranous-Type+Renal+Amyloidosis%3A+A+Peculiar+Form+of+al+Amyloidosis.+Nephron
https://www.ncbi.nlm.nih.gov/pubmed/11174025
https://www.ncbi.nlm.nih.gov/pubmed/11174025
https://www.ncbi.nlm.nih.gov/pubmed/11174025
https://www.ncbi.nlm.nih.gov/pubmed/16911964
https://www.ncbi.nlm.nih.gov/pubmed/16911964
https://www.ncbi.nlm.nih.gov/pubmed/16911964
https://www.ncbi.nlm.nih.gov/pubmed/?term=Widespread+expression+of+serum+amyloid+A+in+histologically+normal+human+tissues.+Predominant+localization+to+the+epithelium.+J+Histochem+Cytochem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Widespread+expression+of+serum+amyloid+A+in+histologically+normal+human+tissues.+Predominant+localization+to+the+epithelium.+J+Histochem+Cytochem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Widespread+expression+of+serum+amyloid+A+in+histologically+normal+human+tissues.+Predominant+localization+to+the+epithelium.+J+Histochem+Cytochem
https://www.ncbi.nlm.nih.gov/pubmed/?term=Widespread+expression+of+serum+amyloid+A+in+histologically+normal+human+tissues.+Predominant+localization+to+the+epithelium.+J+Histochem+Cytochem
https://link.springer.com/article/10.1007/s00251-010-0447-y
https://link.springer.com/article/10.1007/s00251-010-0447-y
https://link.springer.com/article/10.1007/s00251-010-0447-y
https://www.ncbi.nlm.nih.gov/pubmed/19917696
https://www.ncbi.nlm.nih.gov/pubmed/19917696
https://www.ncbi.nlm.nih.gov/pubmed/19917696
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas%2FFasL+expression+in+colorectal+cancer+an+immunohistochemical+study.+Folia+Histochem+Cytobiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas%2FFasL+expression+in+colorectal+cancer+an+immunohistochemical+study.+Folia+Histochem+Cytobiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas%2FFasL+expression+in+colorectal+cancer+an+immunohistochemical+study.+Folia+Histochem+Cytobiol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polymorphisms+in+the+FAS+and+FASL+Genes+and+Survival+of+Early+Stage+Non-Small+Cell+Lung+Cancer.+Clin.+Cancer+Res
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polymorphisms+in+the+FAS+and+FASL+Genes+and+Survival+of+Early+Stage+Non-Small+Cell+Lung+Cancer.+Clin.+Cancer+Res
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polymorphisms+in+the+FAS+and+FASL+Genes+and+Survival+of+Early+Stage+Non-Small+Cell+Lung+Cancer.+Clin.+Cancer+Res
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cloned+human+and+mouse+%CE%9A+immunoglobulin+constant+and+J+region+genes+conserve+homology+in+functional+segments+Cell
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cloned+human+and+mouse+%CE%9A+immunoglobulin+constant+and+J+region+genes+conserve+homology+in+functional+segments+Cell
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cloned+human+and+mouse+%CE%9A+immunoglobulin+constant+and+J+region+genes+conserve+homology+in+functional+segments+Cell
https://www.ncbi.nlm.nih.gov/pubmed/?term=Novel+%CE%BA+light+chain+gene+rearrangements+in+Mouse+%CE%BB+light+chain-+producing+B+lymphocytes.+Nature
https://www.ncbi.nlm.nih.gov/pubmed/?term=Novel+%CE%BA+light+chain+gene+rearrangements+in+Mouse+%CE%BB+light+chain-+producing+B+lymphocytes.+Nature
https://www.ncbi.nlm.nih.gov/pubmed/?term=Novel+%CE%BA+light+chain+gene+rearrangements+in+Mouse+%CE%BB+light+chain-+producing+B+lymphocytes.+Nature
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+rat+mixed+lymphocyte+reaction%3A+roles+of+a+dendritic+cell+in+intestinal+lymph+and+T+cell+subsets+defined+by+monoclonal+antibodies+Immunology
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+rat+mixed+lymphocyte+reaction%3A+roles+of+a+dendritic+cell+in+intestinal+lymph+and+T+cell+subsets+defined+by+monoclonal+antibodies+Immunology
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+rat+mixed+lymphocyte+reaction%3A+roles+of+a+dendritic+cell+in+intestinal+lymph+and+T+cell+subsets+defined+by+monoclonal+antibodies+Immunology
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chemical+typing+of+amyloid+protein+contained+in+formalin-fixed+paraffin-embedded+biopsy+specimens.+Am+J+Clin+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chemical+typing+of+amyloid+protein+contained+in+formalin-fixed+paraffin-embedded+biopsy+specimens.+Am+J+Clin+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chemical+typing+of+amyloid+protein+contained+in+formalin-fixed+paraffin-embedded+biopsy+specimens.+Am+J+Clin+Pathol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rapidly+Progressive+Glomerulonephritis+in+a+Patient+With+Renal+Amyloidosis%3A+Case+Report+and+Review+of+The+Literature.%2CIndian+J+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rapidly+Progressive+Glomerulonephritis+in+a+Patient+With+Renal+Amyloidosis%3A+Case+Report+and+Review+of+The+Literature.%2CIndian+J+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rapidly+Progressive+Glomerulonephritis+in+a+Patient+With+Renal+Amyloidosis%3A+Case+Report+and+Review+of+The+Literature.%2CIndian+J+Nephrol


Citation: Tekelioglu F, Akay E, Akgün H (2019) Scoring, Grading and Typing the Patients Diagnosed with Renal Amyloidosis by Renal Needle Biopsy. J Urol Ren Dis 
04: 1155. DOI: 10.29011/2575-7903.001155

11 Volume 04; Issue 07
J Urol Ren Dis, an open access journal
ISSN: 2575-7903

Bauerová L, Honsová E, Rysavá R, Povýsil C (2009) Systemic Amyloi-72.	
doses in Renal Biopsy Samples, Cesk Patol 2009: 64-68.

Kuroda T, Tanabe N, Kobayashi D, Wada Y, Murakami S, et al. (2012) 73.	
Significant association between renal function and amyloid-positive 
area in renal biopsy specimens in AL amyloidosis. BMC Nephrol 13: 
118.

Yılmaz M, Ünsal, Sökmen M, Harmankaya O, Alkim C, et al. (2012) 74.	
Duodenal biopsy for Diagnosis of Renal İnvolvement in Amyloidosis. 
Clin Nephrol 77: 114-118.

Obici L, Merlini G (2012) AA Amyloidosis: Basic Knowledge, Unmet 75.	
Needs and Future Treatments. Swiss Med Wkly 2012: 142.

Leung N, Nasr SH, Sethi S (2012) How I treat amyloidosis: The 76.	
İmportance of Accurate diagnosis and amyloid typing. Blood 2012: 
3206-3213.

Bergesio F, Ciciani AM, Manganaro M, Palladini G, Santostefano M, et 77.	
al. (2008) Immunopathology Group of the Italian Society of Nephrol-
ogy., Renal İnvolvement in Systemic Amyloidosis: An Italian Collabora-
tive Study on Survival and Renal Outcome. Nephrol Dial Transplant 
23: 941-951.

Ensari C, Ensari A, Tümer N, Ertug E (2005) Clinicopathological and 78.	
Epidemiological Analysis of Amyloidosis in Turkish Patients. Nephrol 
Dial Transplant 20: 1721-1725.

Gibbs SD, Hawkins PN (2010) Biochemical Basis of the Amyloid Dis-79.	
eases. Br J Hosp Med 71: 70-75.

Linke RP (2000) Highly sensitive diagnosis of amyloid and various 80.	
amyloid syndromes using Congo red fluorescence. Virchows Arch 
436: 439-448.

Wright JR, Calkins E (1981) Clinical-Pathologic Differentiation of Com-81.	
mon Amyloid Syndromes. Medicine (Baltimore) 1981: 429-448.

Yılmaz M, Ünsal A, Sökmen M, Kaptanogullari OH, Alkim C, et al. 82.	
(2013) Renal Involvement in AA Amyloidosis: Clinical Outcomes and 
Survival., Kidney Blood Press Res 2013: 33-42.

Bilginer Y, Akpolat T, Özen S (2011) Renal Amyloidosis in Children. 83.	
Pediatr Nephrol 26: 1215-1227.

Nagata M, Shimokama T, Harada A, Koyama A, Watanabe T (2001) 84.	
Glomerular Crescents in Renal Amyloidosis: an Epiphenomenon or 
Distinct Pathology? Pathol Int 51: 179-186.

Hopfer H, Wiech T, Mihatsch MJ (2011) Renal amyloidosis revisited: 85.	
amyloid distribution, dynamics and biochemical type. Nephrol Dial 
Transplant 26: 2877-2884.

Watanabe T, Saniter T (1975) Morphological and Clinical Features of 86.	
Renal Amyloidosis.Virchows Arch A Pathol Anat Histol 366: 125-135.

Bohle A, Wehrmann M, Eissele R, von Gise H, Mackensen-Haen S, et 87.	
al. (1993) The Long-Term Prognosis of AA and AL Renal Amyloidosis 
and the Pathogenesis of Chronic Renal Failure in Renal Amyloidosis. 
Pathol Res Pract 189: 316-331.

Mackensen S, Grund KE, Bader R, Bohle A (1977) The İnfluence of 88.	
Glomerular and İnterstitial Factors on the Serum Creatinine Concen-
tration in Renal Amyloidosis. Virchows Arch a Pathol Anat Histol 375: 
159-168.

Gertz MA (2004) The Classification and Typing of Amyloid Deposits, 89.	
Am J Clin Pathol 121: 787-789.

Fernandez-Flores A (2011) A Review of Amyloid Staining: Methods 90.	
and Artifacts. Biotech Histochem 86: 293-301.

Schönland SO, Hegenbart U, Bochtler T, Mangatter A, Hansberg M, 91.	
et al. (2012) Immunohistochemistry in the Classification of Systemic 
Forms of Amyloidosis: a Systematic İnvestigation of 117 patients. 
Blood 119: 488-493.

Kyle RA (2011) Amyloidosis; a brief history, Amyloid 1: 6-792.	 .

Nieva J, Shafton A, Altobell LJ 3rd, Tripuraneni S, Rogel JK, et al. 93.	
(2008) Lipid-derived aldehydes accelerate light chain amyloid and 
amorphous aggregation. Biochemistry 47: 7695-7705.

Altemeier WA, Zhu X, Berrington WR, Harlan JM, Liles WC (2007) Fas 94.	
(CD95) İnduces Macrophage Proinflammatory Chemokine Production 
via a MyD88-Dependent, Caspase-İndependent Pathway J Leukoc 
Biol 82: 721-728.

Mulay SR, Kulkarni OP, Rupanagudi KV, Migliorini A, Darisipudi MN, 95.	
et al. (2013) Calcium Oxalate Crystals İnduce Renal İnflammation by 
NLRP3-Mediated IL-1β secretion. J Clin Invest 123: 236-246.

Sasatomi Y, Sato H, Chiba Y, Abe Y, Takeda S, et al. (2007) Prognostic 96.	
Factors for Renal Amyloidosis:a Clinicopathological Study Using Clus-
ter Analysis. Intern Med 46: 213-219.

Lachmann HJ, Gillmore JD (2010) Renal Amyloidosis. Br J Hosp Med 97.	
2010.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Systemic+Amyloidoses+in+Renal+Biopsy+Samples%2C+Cesk+Patol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Systemic+Amyloidoses+in+Renal+Biopsy+Samples%2C+Cesk+Patol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significant+association+between+renal+function+and+amyloid-positive+area+in+renal+biopsy+specimens+in+AL+amyloidosis.+BMC+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significant+association+between+renal+function+and+amyloid-positive+area+in+renal+biopsy+specimens+in+AL+amyloidosis.+BMC+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significant+association+between+renal+function+and+amyloid-positive+area+in+renal+biopsy+specimens+in+AL+amyloidosis.+BMC+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Significant+association+between+renal+function+and+amyloid-positive+area+in+renal+biopsy+specimens+in+AL+amyloidosis.+BMC+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duodenal+biopsy+for+Diagnosis+of+Renal+%C4%B0nvolvement+in+Amyloidosis.+Clin+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duodenal+biopsy+for+Diagnosis+of+Renal+%C4%B0nvolvement+in+Amyloidosis.+Clin+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Duodenal+biopsy+for+Diagnosis+of+Renal+%C4%B0nvolvement+in+Amyloidosis.+Clin+Nephrol
https://www.ncbi.nlm.nih.gov/pubmed/?term=AA+Amyloidosis%3A+Basic+Knowledge%2C+Unmet+Needs+and+Future+Treatments.+Swiss+Med+Wkly
https://www.ncbi.nlm.nih.gov/pubmed/?term=AA+Amyloidosis%3A+Basic+Knowledge%2C+Unmet+Needs+and+Future+Treatments.+Swiss+Med+Wkly
https://www.ncbi.nlm.nih.gov/pubmed/?term=How+I+treat+amyloidosis%3A+The+%C4%B0mportance+of+Accurate+diagnosis+and+amyloid+typing.+Blood
https://www.ncbi.nlm.nih.gov/pubmed/?term=How+I+treat+amyloidosis%3A+The+%C4%B0mportance+of+Accurate+diagnosis+and+amyloid+typing.+Blood
https://www.ncbi.nlm.nih.gov/pubmed/?term=How+I+treat+amyloidosis%3A+The+%C4%B0mportance+of+Accurate+diagnosis+and+amyloid+typing.+Blood
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunopathology+Group+of+the+Italian+Society+of+Nephrology.%2C+Renal+%C4%B0nvolvement+in+Systemic+Amyloidosis%3A+An+Italian+Collaborative+Study+on+Survival+and+Renal+Outcome.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunopathology+Group+of+the+Italian+Society+of+Nephrology.%2C+Renal+%C4%B0nvolvement+in+Systemic+Amyloidosis%3A+An+Italian+Collaborative+Study+on+Survival+and+Renal+Outcome.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunopathology+Group+of+the+Italian+Society+of+Nephrology.%2C+Renal+%C4%B0nvolvement+in+Systemic+Amyloidosis%3A+An+Italian+Collaborative+Study+on+Survival+and+Renal+Outcome.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunopathology+Group+of+the+Italian+Society+of+Nephrology.%2C+Renal+%C4%B0nvolvement+in+Systemic+Amyloidosis%3A+An+Italian+Collaborative+Study+on+Survival+and+Renal+Outcome.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Immunopathology+Group+of+the+Italian+Society+of+Nephrology.%2C+Renal+%C4%B0nvolvement+in+Systemic+Amyloidosis%3A+An+Italian+Collaborative+Study+on+Survival+and+Renal+Outcome.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinicopathological+and+Epidemiological+Analysis+of+Amyloidosis+in+Turkish+Patients.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinicopathological+and+Epidemiological+Analysis+of+Amyloidosis+in+Turkish+Patients.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinicopathological+and+Epidemiological+Analysis+of+Amyloidosis+in+Turkish+Patients.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biochemical+Basis+of+the+Amyloid+Diseases.+Br+J+HospMed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biochemical+Basis+of+the+Amyloid+Diseases.+Br+J+HospMed
https://www.ncbi.nlm.nih.gov/pubmed/?term=Highly+sensitive+diagnosis+of+amyloid+and+various+amyloid+syndromes+using+Congo+red+fluorescence.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Highly+sensitive+diagnosis+of+amyloid+and+various+amyloid+syndromes+using+Congo+red+fluorescence.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Highly+sensitive+diagnosis+of+amyloid+and+various+amyloid+syndromes+using+Congo+red+fluorescence.+Virchows+Arch
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical-Pathologic+Differentiation+of+Common+Amyloid+Syndromes.+Medicine+(Baltimore)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical-Pathologic+Differentiation+of+Common+Amyloid+Syndromes.+Medicine+(Baltimore)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+Involvement+in+AA+Amyloidosis%3A+Clinical+Outcomes+and+Survival.%2C+Kidney+Blood+Press+Res
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+Involvement+in+AA+Amyloidosis%3A+Clinical+Outcomes+and+Survival.%2C+Kidney+Blood+Press+Res
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+Involvement+in+AA+Amyloidosis%3A+Clinical+Outcomes+and+Survival.%2C+Kidney+Blood+Press+Res
https://www.ncbi.nlm.nih.gov/pubmed/21360109
https://www.ncbi.nlm.nih.gov/pubmed/21360109
https://www.ncbi.nlm.nih.gov/pubmed/11328533
https://www.ncbi.nlm.nih.gov/pubmed/11328533
https://www.ncbi.nlm.nih.gov/pubmed/11328533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis+revisited%3A+amyloid+distribution%2C+dynamics+and+biochemical+type.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis+revisited%3A+amyloid+distribution%2C+dynamics+and+biochemical+type.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renal+amyloidosis+revisited%3A+amyloid+distribution%2C+dynamics+and+biochemical+type.+Nephrol+Dial+Transplant
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/805487
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Long-Term+Prognosis+of+AA+and+AL+Renal+Amyloidosis+and+the+Pathogenesis+of+Chronic+Renal+Failure+in+Renal+Amyloidosis.+Pathol+Res+Pract
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Long-Term+Prognosis+of+AA+and+AL+Renal+Amyloidosis+and+the+Pathogenesis+of+Chronic+Renal+Failure+in+Renal+Amyloidosis.+Pathol+Res+Pract
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Long-Term+Prognosis+of+AA+and+AL+Renal+Amyloidosis+and+the+Pathogenesis+of+Chronic+Renal+Failure+in+Renal+Amyloidosis.+Pathol+Res+Pract
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Long-Term+Prognosis+of+AA+and+AL+Renal+Amyloidosis+and+the+Pathogenesis+of+Chronic+Renal+Failure+in+Renal+Amyloidosis.+Pathol+Res+Pract
https://www.ncbi.nlm.nih.gov/pubmed/15198347
https://www.ncbi.nlm.nih.gov/pubmed/15198347
https://www.ncbi.nlm.nih.gov/pubmed/20429750
https://www.ncbi.nlm.nih.gov/pubmed/20429750
https://www.ncbi.nlm.nih.gov/pubmed/21838413
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid-derived+aldehydes+accelerate+light+chain+amyloid+and+amorphous+aggregation.+Biochemistry
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid-derived+aldehydes+accelerate+light+chain+amyloid+and+amorphous+aggregation.+Biochemistry
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lipid-derived+aldehydes+accelerate+light+chain+amyloid+and+amorphous+aggregation.+Biochemistry
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas+(CD95)+%C4%B0nduces+Macrophage+Proinflammatory+Chemokine+Production+via+a+MyD88-Dependent%2C+Caspase-%C4%B0ndependent+Pathway+J+Leukoc+Biol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas+(CD95)+%C4%B0nduces+Macrophage+Proinflammatory+Chemokine+Production+via+a+MyD88-Dependent%2C+Caspase-%C4%B0ndependent+Pathway+J+Leukoc+Biol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas+(CD95)+%C4%B0nduces+Macrophage+Proinflammatory+Chemokine+Production+via+a+MyD88-Dependent%2C+Caspase-%C4%B0ndependent+Pathway+J+Leukoc+Biol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fas+(CD95)+%C4%B0nduces+Macrophage+Proinflammatory+Chemokine+Production+via+a+MyD88-Dependent%2C+Caspase-%C4%B0ndependent+Pathway+J+Leukoc+Biol
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calcium+Oxalate+Crystals+%C4%B0nduce+Renal+%C4%B0nflammation+by+NLRP3-Mediated+IL-1%CE%B2+secretion.+J+Clin+Invest
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calcium+Oxalate+Crystals+%C4%B0nduce+Renal+%C4%B0nflammation+by+NLRP3-Mediated+IL-1%CE%B2+secretion.+J+Clin+Invest
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calcium+Oxalate+Crystals+%C4%B0nduce+Renal+%C4%B0nflammation+by+NLRP3-Mediated+IL-1%CE%B2+secretion.+J+Clin+Invest

