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ABSTRACT

ÖZ

Objective: Amyloidosis represents extracellular deposition of
congophilic fibrils of similar morphology but different chemical
composition. The types frequently involving the kidney are AA (serum
amyloid A) and AL (light chain amyloid). Hereditary amyloidoses,
which can also affect the kidney, are being described with increasing
frequency. Distinguishing the type of amyloid is important because
of the different treatments and outcomes. Typing of amyloidosis by
immunohistochemistry (IHC) is believed to be unreliable, except for
AA amyloid. We reevaluated our cases in this study to draw attention
to the nonAA amyloid deposits in renal biopsies with amyloidosis.

Amaç: Amiloidoz benzer morfolojiye sahip ancak farklı kimyasal
kompozisyonları olan kongofilik fibrillerin hücre dışında birikimini
gösterir. Böbreği yaygın olarak tutan tipler AA (serum amiloid A)
ve AL’dir (hafif zincir amiloidi). Fakat böbreği de etkileyebilebilen
herediter amiloidozlar artan sıklıkta tanımlanmaktadır. Amiloid
tipine göre tedavi ve prognozu değişeceği için, tiplendirilmesi
önemlidir. AA amiloid dışındaki amiloidlerin immünhistokimyasal
(İHK) olarak tiplendirilmesinin güvenilir olmadığına inanılmaktadır.
Bu çalışmada, amiloid birikimi olan böbrek biyopsilerinde nonAA
amiloid birikimlerine dikkat çekmek için olgularımızı yeniden
değerlendirdik.

Material and Method: Renal biopsies diagnosed as amyloidosis
between 1997 and 2008 were stained for amyloid A with IHC. Cases
with negative amyloid A staining were included in the study.
Results: We found 190 cases of renal amyloidosis (198 biopsies)
during the study period. Thirty cases (33 biopsies) with negative
antiAA staining were studied. Among those 30 cases with nonAA
amyloidosis, secondary AL amyloidosis was due to multiple myeloma
in 8 cases and plasma cell dyscrasia in 2 cases. Hereditary renal
amyloidosis was suspected in some cases.
Conclusion: Using amyloid A IHC on a routine basis and the clinical
history are essential to diagnose AA amyloidosis. The differential
diagnosis of nonAA amyloidosis may be inconclusive on IHC.
The diagnostic approach should be multidisciplinary and requires
careful clinical and pathological evaluation. The limitation of IHC
may necessitate direct typing of the amyloid protein extracted from
paraffin-embedded specimens in some cases.
Key Words: Kidney, Amyloidosis, AA amyloidosis, AL amyloidosis,
Hereditary amyloidoses

Gereç ve Yöntem: 1997-2008 arasında amiloid birikimi olan böbrek
biyopsileri İHK olarak amiloid A boyandı. Bu çalışmaya amiloid A
boyaması negatif olan olgular alındı.
Bulgular: Çalışma periodunda 190 olguda (198 biyopsi) amiloidoz
saptandı. AntiAA boyaması negatif olan 30 olgu (33 biyopsi)
çalışmaya alındı. NonAA amiloidozlu olan 30 olgudan sekizinde
multipl myelom, ikisinde plazma hücre diskrazisine sekonder AL
amiloidoz bulundu. Olguların bazılarında herediter amiloidozlardan
kuşkulanıldı.
Sonuç: AA amiloidozu tanımak için rutinde amiloid A için İHK
inceleme uygulanması ve klinik hikayenin araştırılması önemlidir.
NonAA amiloidozların İHK olarak ayırıcı tanısı kesin olmayabilir.
Tanı yaklaşımı multidisipliner olmalıdır, klinik ve patolojik
değerlendirme dikkatli yapılmalıdır. Bazı olgularda İHK incelemenin
sınırları nedeniyle, parafine gömülü dokulardan çıkarılan amiloid
proteinleri ile direkt tiplendirme gerekebilir.
Anahtar Sözcükler: Böbrek, Amiloidoz, AL amiloidoz, AA amiloidoz,
Herediter amiloidozlar

INTRODUCTION
Amyloidosis is a heterogenous group of diseases that
appears as extracellular accumulation of various amyloid
proteins in many tissues. At least 25 different precursor
proteins are now known to cause amyloidosis (1). There
may be accumulation at various compartments of the
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kidney at various degrees in systemic amyloidoses. Different
clinical pictures may be encountered depending on the
characteristics of the accumulated protein or the main
deposition site. It is important to differentiate amyloidosis
from other fibrillary depositions that may cause a similar
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appearance (2,3). Renal involvement is an important cause
of morbidity and mortality. Various articles have reviewed
the morphological and clinical features of renal amyloidoses
and commented on the challenges (4-6).
Amyloidoses seen in cases such as infection, inflammation
or Familial Mediterranean Fever (FMF) are called AA
amyloidosis. Amyloid A(SAA) is the deposited precursor
protein. Renal involvement is common. The most common
cause of renal amyloidosis in Mediterranean countries is
AAA. Typing of AA amyloidosis by immunohistochemistry
(IHC) is reported to be reliable (7,8).
Amyloidosis related to light chain disease (AL), a form of
systemic amyloidosis, is observed more often in Western
and developed countries. Hereditary amyloidoses make up
less common renal forms (Afib, AApoAI, AApoAII, Alys,
and ATTR) (5). IHC methods and other laboratory data can
cause problems in the differential diagnosis of these forms
(9-14). Some hereditary amyloidoses have been incorrectly
interpreted as AL in the past (15,16). AL and the hereditary
amyloidoses do not react with AA immunohistochemically
and can therefore be classified as nonAA amyloidoses.
The frequency of renal amyloidosis in renal needle biopsies
(RNB) is higher in our country than others (17-21). AA
amyloidosis is also reported frequently in contrast to other
countries. A 288-case renal amyloidosis series based on
RNBs from our country has reported nonAA amyloidosis
incidence as 10% (21).
Using currently available information, the cases that had
been diagnosed as nonAA in our department in the last
11 years were re-evaluated. We tried to define the clinical
and etiopathological features and prognosis of nonAA
amyloidoses and the challenges related to pathological
diagnosis.
MATERIAL and METHOD
All cases with RNB evaluated at our department between
1997 and 2008 were included in this retrospective study.
The reports and archive preparations of the cases with a
diagnosis of amyloidosis were re-evaluated. AntiAA amyloid
had not been routinely used until 2004 and therefore one
preparation stained with hematoxylin&eosin (H&E) for
all cases with a diagnosis of amyloidosis was decolored
and applied Anti AA amyloid IHC. The tissue samples left
on the blocks of the cases were stored to be used for more
advanced methods and therefore new sections were not
prepared.
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We obtained the clinical data of the patients from the
biopsy forms, patient folders nephrology or hematology
departments or the hospital computerized database.
The histopathology of RNB and the main features pointing
to the diagnosis of amyloidosis are defined below.
Routine evaluations: All RNB had been sent to our
department in phosphate buffer solution, without being
fixated. The biopsies were evaluated under dissection
microscope and then a cortical tissue sample 1-4 mm
in size depending on the biopsy size was frozen for
immunoflorescence (IF) microscopy if such an indication
was present. The remaining biopsy sample was fixed in 4%
formalin for light microscope evaluation and embedded in
paraffin following routine procedures.
Light microscopy investigation was performed on three 2-4
μm H&E sections and also one section each stained with
Putchler’s Congo Red (CR), Masson’s trichrome, Schiff ’s
periodic acid (PAS) and Jones’ silver stain methods (22).
Sections 4-6 microns thick were prepared on 12 slides
from a frozen RNB sample to be stained with the direct
fluorescent method. We routinely used antibodies tagged
with fluorescence isothiocyanate (FITC) for IgG, IgM, IgA,
C3c, C1q and fibrin, and in the last two years, kappa and
lambda (1:20 dilution, Dako, Glostrup, Denmark).
Diagnosis and scoring of amyloidosis: A diagnosis of
amyloidosis was made when CR-stained deposits on paraffin
and/or frozen sections showed apple-green birefringence
under the polarizing microscope. The main accumulation
site of amyloid deposits (glomerular, vascular or interstitial),
glomerular accumulation pattern, accumulation type and
density and other changes in the renal parenchyme together
with amyloid deposits were evaluated on the microscope
and the findings were scored (4). The cases were classified
as early, middle and late stage amyloidosis according to the
total renal amyloid prognostic score (RAPS).
Typing of amyloid deposits: AntiAA IHC evaluation was
performed in all cases (M 0759, 1:100 dilution, Dako,
CA, USA). Anti lambda and kappa monoclonal antibodies
were also used in the paraffin blocks from 2008 (4 cases).
Sections were put on electrostatic charged slides (XtraTM, Surgipath Medical Industries, Richmond, IL, USA)
and dried at 60°C for at least two hours. All the staining
process including deparaffinization and antigen exposure
procedures was performed on the Ventana, BenchMark
XT fully automated IHC staining device. Counter stain
was completed in the device with hematoxylin and blueing
agent. The IHC staining was completed with dehydration,
xylene clarification and lamella closure. IHC staining had
been performed by hand for biopsies before 2005.
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Only those deposits that stained with antiAA IHC were
typed as AA amyloidosis among the deposits that stained
with CR and showed polarization. When there was weak
staining and multiple antibody staining, typing was
performed together with the IF evaluation, and clinical and
laboratory data. Cases without AA staining were primarily
typed as nonAA systemic amyloidosis and included in the
study.
Potassium permanganate CR (PerCR) staining was not used
after 2003 as it is not reliable (22).
Non-renal biopsy materials of the cases: Non-renal
biopsy materials of nonAA cases were obtained from the
pathology department and the reports were evaluated. The
preparations (especially bone marrow biopsies) of those
cases that had prognostically important features were reevaluated. However, new sections were not obtained from
the paraffin blocks and IHC staining was not performed so
as not to cause tissue loss as regards future studies.
Follow-up of nonAA cases: The follow-up and treatment of
the cases were found from the hospital records. We defined
whether renal failure had developed or not, its duration,
treatment administered for plasma cell dyscrasia and the
final status of the patient. Renal failure was disregarded
if the renal failure and death had occurred in the same
month. Cases whose records did not disclose the status in
the 6 months following the final follow-up and those that
could not be reached were followed-up until the last followup and categorized as ‘final status unknown’.
RESULTS
A total of 6468 RNB materials were evaluated at our
department during the study period. Of these, 2660 were
native and 3808 transplant RNB. Transplant RNB consisted
of approximately 1000 transplant cases and included renal
implantation biopsies and follow-up biopsies. Native RNB
were estimated to include 5% follow-up and repeat biopsies
at the most and the actual patient number was estimated at
around 2500.
A total of 222 biopsies from 210 cases received a diagnosis
of amyloidosis in the study period. RNB from 20 transplant
cases made up 24 of these (2%). Only one was de novo AA
amyloidosis (primary kidney disease; adult type polycystic
kidney disease) and the rest were recurrent AA amyloidosis.
Amyloidosis was diagnosed in 198 (approximately 8%) of
the native RNB and 30 (1.2%) of these were evaluated as
nonAA. The AA amyloidosis to nonAA amyloidosis ratio
was 85/15.
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A total of 30 cases (33 RNB) with a diagnosis of nonAA
amyloidosis were included in the study. The biopsy was
repeated in 3 cases. One biopsy was repeated after 3
years and amyloidosis was found. The interstitial amyloid
deposits at the first biopsy had been evaluated as fibrosis
(case 1). No amyloid deposits had been found in RNB at
another center but the new biopsy and the newly evaluated
old biopsy were found to show amyloidosis (case 11). No
renal parenchyme was seen in the first biopsy of the third
case and an amyloidosis diagnosis could not be made. The
second RNB was evaluated together with the muscle biopsy
and amyloidosis was diagnosed (case 18).
The average age was 53 (SD± 10.76, youngest 34, oldest 75)
and the male/female ratio 14/16 for the nonAA cases. Table
I presents the detailed information and organ involvement
for the cases.
The RNB indication was proteinuria in only 4 cases and
the nephrotic syndrome in the remaining cases. Of these
cases, the clinical picture was complemented with multiple
myeloma in 8, diabetes mellitus in 2, plasma cell dyscrasia
in 2 and acute renal failure in 2 cases. A bone marrow
biopsy diagnosis was present in 5 of the multiple myeloma
cases and in the cases with dyscrasia. No family history of
amyloidosis or FMF was defined in any case.
Table I presents the glomerular amyloid deposit pattern and
the prognostic indexes of the cases. Glomerular amyloid
deposition was not found in one case and the diagnosis
was made with deposits on the vessel wall (case 24). The
deposits were more marked in the interstitium in an
unusual manner in one case and this will be discussed later
(case 1). The deposits had an early amyloidosis pattern in
5 cases (pattern 1) and 3 were defined as early amyloidosis
according to the RAPS score. The deposits were generally of
the membranous pattern in 9 cases (pattern 5). Advanced
glomerulosclerosis was present in 3 cases. There were
membranous and mesangial deposits of various degrees in
the glomerules in the remaining cases.
Amyloid deposits were accompanied by various degrees
of interstitial and vascular deposits and also chronic
tubulointerstitial fibrotic and inflammatory changes. RAPS,
total of the scores of all findings, revealed that only 4 cases
had been diagnosed at the early stage (RAPS stage = 1), and
10 cases had advanced stage late changes (RAPS stage =
3).
Kappa and lambda were investigated by IHC in paraffin
blocks in 5 cases diagnosed in 2008 and only one case was
found to be lambda positive. The bone marrow biopsy of
this case was diagnosed as plasma cell dyscrasia.
Cilt/Vol. 26, No. 1, 2010; Sayfa/Page 14-24
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Table II presents the bone marrow diagnoses and amyloid
deposits in bone marrow and findings related to the amyloid
deposits in other biopsies of performed to explain the
myeloma or plasma cell dyscrasias. There were no healthy
data regarding amyloid deposits in the biopsy in 8 of the
19 cases with bone marrow biopsies. Amyloid deposits
were reported in the other biopsies. Rectum biopsies had
been performed in 6 cases and no deposits found in 3.
There were no healthy data regarding amyloid deposits in
6 biopsies obtained from the skin or subcutaneous tissue in

8 cases. Gastric biopsies had been performed in 4 cases and
amyloid deposits reported in 2.
Renal failure developed in 12 cases with known clinical
course and dialysis was performed. The mean duration
until renal failure was 19 months. However, the duration
was over 4 years in 3 cases. This affected the mean value
(cases 1,3 and 17). The RNB of case 17 that received a
diagnosis of myeloma were requested from the first center
after amyloidosis was diagnosed in the other biopsies and
it was found that very early amyloidosis deposits had not

Table I: Clinical and pathological features of nonAA amyloidosis cases
Case
1
2
3
4

S
F
M
F
M

A
44
52
52
47

Glomerular Pattern
2
5
5
5

RAPS Stage
3
2
2
2

5

M

59

4

3

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

M
M
M
F
F
M
M
F
M
F
F
M
M
F
F
F
F
F
M
F
M
F
M
F
F

66
62
37
41
53
34
75
40
48
57
67
53
39
44
50
49
64
56
69
70
59
44
58
50
40

1
5
5
2
4
2
4
1
1
1
5
1
5
3
2
4
4
6
0
4
5
6
6
5
5

1
2
2
2
2
2
3
1
2
2
3
1
2
2
2
2
2
3
1
3
2
3
3
3
3

Syndrome and comorbidities
NS
NS + COPD
NS + MM
NS
Proteinuria-COPD+diabetes
mellitus
NS
NS + diabetes mellitus
NS
NS + (AL-L)
NS+ARF
NS
NS+ARF
NS
NS + MM
NS + MM
Proteinuria
NS + MM
Proteinuria
NS + MM
NS + plasma cell dyscrasia
NS
NS + MM
NS
NS
NS
Proteinuria
NS + plasma cell dyscrasia
NS + MM
NS
NS + MM

Extra-renal involvement
Lv, Spleen
Lv
Lv, GIS
Heart, Lv
Lv
PNS, heart
Spleen
Lv, spleen
PNS

Heart
Heart, PNS
Lv, PNS
GIS
GIS
Heart, Lv, spleen, PNS
Lv, PNS, heart

Heart
Heart
Heart, Lv, PNS, spleen
PNS

Abbreviations; S, sex; A, age; F, female; M, male; NS, nephrotic syndrome; MM, multiple myeloma; ARF, acute renal failure; COPD, chronic obstructive
pulmonary disease; Lv, liver; PNS, peripheral nervous system; GIS, gastrointestinal system
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Table II: Diagnoses of bone marrow biopsies with amyloid deposits at various sites and clinical courses
Case Bone marrow biopsy diagnoses and amyloid deposits
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

(Hereditary), gallbladder (?)
No other biopsies found
Normocellular BM (?,-), omentum (+)
(Hereditary), No other biopsies found
No other biopsies found
Skin (?)
Skin (+), salivary gland (+), rectum (+)
Lv (+) stomach (?), rectum (-)
(Hereditary) normocellular BM (+, +) stomach (?)
Normocellular BM (+)
Normocellular BM (-,?)
Hypocellular BM (+), skin (-)
Normocellular BM (?, -)
MM BM (?), rectum (-)
BM (?)
Normocellular BM (-)
MM BM (+), tongue (+), skin (+)
(Hereditary) muscle (+), Lv (?), rectum (?)
MM BM (+)
Dyscrasia BM (+), skin (-), stomach (+)
Hypercellular BM (+), stomach (+), rectum (+), skin (-)
Hypercellular BM (-)
Normocellular BM (+), skin (?), BM (+,+,+)
No other biopsies found
Hypocellular BM (+),
Hypocellular BM (?, -) Skin (-)
Dyscrasia BM (?)
MM BM (+)
Normocellular BM (+,+, +), rectum (+)
MM BM (+, -)

Clinical course
RF

Duration

Final status

yes

45

yes

80

yes

4

yes

4

yes

1

yes

4

yes

60

yes
yes

5
7

yes

6

yes

5

yes

3

Death
Death+CRF
Unknown
Unknown
Unknown
Unknown
Unknown
Death
Unknown
Death, abmt
Unknown, CRF, abmt
Death, CRF
Death
Death-abmt
Death
Death+CRF
Death
Death
Death
In follow-up
In follow-up, abmt
Unknown
Death
Unknown
In follow-up
In follow-up
Death
In follow-up
Unknown, abmt
Death, abmt

Total duration
(month)
48
12
120
8

15
12
60
1
36
1 
24
1
64
6
5
23
18
6
9
11
8
5
4
14
14

Abbreviations; BM, bone marrow; MM, multiple myeloma; (Hereditary), case very much suspect for hereditary amyloidosis; (?), amyloid deposits in tissue not
specified; Lv, liver; CRF, renal failure; abmt, autologus bone marrow transplantation; +, amyloid positive; -, amyloid negative.

been diagnosed. These cases will be discussed in detail.
Fifteen cases with clinical follow-up were found to have
died after 17 months on average. These two cases (case 1
and 17) again affected the mean value. Five cases were lost
in the first 6 months and a total of 8 in the first year. Five
cases are still being followed-up with a mean follow-up
period of 12 months. The last status of 10 cases is unknown
and 5 of these have been followed-up for an average of 42
months. However, they were lost to follow-up afterwards.
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These cases have probably also died. We will discuss two
cases (case 3 and 11) with the longest follow-up period.
Cases with interesting features
Cases with interesting clinical and pathological features are
discussed in detail below.
Case 1: A 44-year-old female had been complaining of
edema for one year and had undergone RNB for the first
time in 1997 where the amyloidosis deposits that had
Cilt/Vol. 26, No. 1, 2010; Sayfa/Page 14-24
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caused chronic interstitial tubular atrophy were not defined.
A second RNB was performed 3 years later and amyloid
deposits were found. Two of the 14 glomerules were sclerotic
in the first RNB and the glomerules contained minimal
amyloid. Of the 24 glomerules in the second RNB, 90% were
globally sclerotic. Amyloid deposition in the interstitium
and the intact glomerules were striking (Figure 1), and
focal deposits were found with anti AA amyloid. However,
repeated IHC staining of both biopsies and the clinical
course led to a diagnosis of non AA and AL amyloidosis. The
marked interstitial amyloid deposits indicated hereditary
apolipoprotein AI amyloidosis (AApoAI). The patient died
shortly after renal failure development.
Case 3: A 52-year-old female underwent RNB in 1997.
Amyloid deposits were found in 25 glomerules and she
was diagnosed as secondary amyloidosis at that time as
permanganate CR evaluation was negative. A monoclonal
peak was found on protein electrophoresis on later followup and the case was diagnosed as and treated for multiple
myeloma. Renal failure developed approximately 5 years
later and dialysis was started. The bone marrow biopsies
(BMB) did not reveal any significant finding supportive
of myeloma and no amyloid deposits were found in the
second BMB. The patient was later investigated for ascites
and amyloid deposits were found on peritoneal biopsy.
Retrospective antiAA investigation in RNB revealed

Figure 1: Renal biopsy of nonAA amyloidosis shows interstitial
amyloid deposits on the background and apple-green birefringence
on the left of the figure (Case 1, Congo red, x200).
Cilt/Vol. 26, No. 1, 2010; Sayfa/Page 14-24
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nonAA deposits. The deposit in this case was probably due
to hereditary amyloidosis.
Case 11: A 34-year-old male underwent RNB at another
center with a preliminary diagnosis of nephrotic syndrome
and the histopathological features were interpreted as focal
segmental glomerulosclerosis with no CR staining. He
underwent a new biopsy at our center approximately 10
months after this biopsy and was diagnosed as amyloidosis.
The previous biopsy was also re-evaluated and amyloid
deposits were demonstrated. Progression of glomerular
and tubulo-interstitial changes were noted in the new
biopsy. No positivity was found in the first antiAA IHC
investigation. Immunoperoxidase investigation revealed
lambda positivity, indicating AL-lambda. The patient also
underwent an autologous bone marrow transplantation and
was lost to follow-up 5 years later. Bone marrow biopsies did
not show plasma cell pathology or amyloidosis. This case
also needs to be investigated for hereditary amyloidoses
due to his age and other features.
Case 17: A 53-year-old male underwent a biopsy from his
skin lesions and from the ulcerous lesion on the his side of
the tongue later due to a suspicion of malignancy; however
no malignancy was found. Subseguent bone marrow biopsy
revealed myeloma, with lambda positivity and amyloidosis.
Renal failure developed in the meantime and it was
determined that the patient had undergone RNB four years
before. We did not perform a new RNB and re-evaluated
the previous RNB and biopsies. Amyloidosis deposits were
demonstrated in all biopsies. All deposits were found antiAA
negative. The case died four months after the diagnosis. The
amyloid deposit in the first RNB were interpreted as pattern
1 and RAPS early stage (Figure 2). The case was interpreted
as AL amyloidosis arising with a clinical picture of multiple
myeloma developing during follow-up.
Case 18: A 39-year-old male who had been followed up at
another center with a preliminary diagnosis of polymyositis
had undergone a muscle biopsy and a RNB had followed
during the evaluation of the first biopsy due to the clinical
findings. No specific findings were present in the muscle
biopsy and no renal parenchyme was seen on the RNB.
The RNB was repeated with only 4 glomerules being found
in the new biopsy and amyloidosis was suspected. The
previous muscle biopsy were re-evaluated and a diagnosis
of nonAA amyloidosis was made as the deposits found in
both biopsies did not stain with antiAA. Subsequent liver
and rectum biopsies of the case did not produce any notes
regarding amyloidosis. The patient died 8 months after the
first diagnosis. The deposits in this case were also suspicious
regarding hereditary amyloidoses.
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Cases 4, 9, 13, and 24 have features indicating hereditary
amyloidoses. There was no significant clinical feature
indicating plasma cell pathology in these cases.
Case 13: A 39-year-old female underwent RNB for nephrotic
syndrome and early amyloidosis deposits were found. There
are no later biopsies and follow-ups in this case where no
positivity was found with anti AA IHC.
Case 24: A 68-year-old male underwent RNB because of
nephrotic syndrome and focal segmental glomerulosclerosis.
The biopsy showed 16 glomerules and one was globally
sclerotic. The interstitium showed focal, mild fibrosis,
tubular atrophy and mild thickening of glomerule basal
membranes. There was marked intimal fibrosis in the
arteries and amyloid deposits on the vessel wall (Figure 3).
No glomerular amyloid protein and immunoglobulin or
light chain deposits were found in this case. The case was
antiAA negative on IHC and there are no other biopsies or
follow-ups.

Figure 2: Membranous amyloid deposits that show apple-green
birefringence on polarization in early nonAA amyloidosis (AL
amyloidosis; multiple myeloma, Lambda-related) are shown with
an arrow. The inset shows amyloid deposits in the bone marrow
with Congo red and polarization can be seen in the right half
(Case 17, Congo red, x200).

DISCUSSION
It is important to detect amyloid deposits in RNB to make
a diagnosis of systemic amyloidosis (1,2). Progression to
end-stage renal disease can be slowed down with specific
treatments or the control of the underlying etiological factor,
suppression of amyloidosis precursor proteins and early
diagnosis (23-26). Survival is known to be relatively higher
in AA amyloidosis compared to AL amyloidosis. End-stage
renal disease develops with progression of the disease.
Renal treatments such as dialysis or transplantation may
be required (27-29). However, dialysis-related amyloidosis
(β2-microglobulin amyloidosis, Aβ2M) may be added to
the picture with long-term dialysis. Amyloid deposits may
also appear in the transplanted kidney following renal
transplantation or de novo deposits may appear as we
defined in one case (27–29).
We defined the incidence of amyloidosis in RNB in our
study. This data is similar to previous data from our country.
Amyloidosis has been found in approximately 7% of kidney
biopsies from the Aegean region with annual averages of 412% according to data from the last 15 years (4). Our rate
for native biopsies was approximately 8% and the mean
value for amyloidosis in the last two years was 10% with an
apparent increase. The incidence in other countries is less
than 5% (1,6,30-35).
There are no healthy data regarding the prognostic
significance of the amyloid deposit features and density
(36-43). The deposits are usually of the arteriolar and
glomerular mesangiocapillary type with the interstitial area
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Figure 3: A 68-year-old male with more prominent amyloid
deposits on the vessel wall with Congo red. Apple-green
birefringence is seen on the left of the figure (Case 24, Congo red,
x200).

also involved with increased deposits in the AA type. The
deposits are mostly in the glomerular basal membrane in
the AL type (6, 36–39). These features have been emphasized
in a study aiming to standardize the reporting of renal
amyloid deposit (4). We also re-evaluated RNB to provide
a standardization in our study. Cases with early deposits
Cilt/Vol. 26, No. 1, 2010; Sayfa/Page 14-24
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(pattern 1 or 5, RAPS early stage) seemed to have longer
follow-ups than other cases. Amyloid deposits on the basal
membrane were most striking in RNB but mixed deposits
were also noted.
Amyloid protein should be typed for prognosis and
treatment in cases with a diagnosis of renal amyloidosis. CR
continues to be the gold standard for diagnosis. However,
amyloid typing according to whether the CR stain is lost
or remains stable following permanganate processing has
now been abandoned (12–14). Some cases diagnosed as
systemic amyloidosis due to amyloid deposits on RNB may
not reveal amyloid deposits on other organ biopsies. This
may be due to the organ selectiveness of amyloid protein
and also the pathologist’s experience, laboratory conditions
and the microscopic equipment. During the re-evaluation
of the biopsies of some cases in our study, we also found
some amyloid deposits that had not been recognized. Reevaluation of previous biopsies for amyloid before RNB
is performed has been recommended for cases where
amyloidosis is suspected (44). However, RNB may be
performed as it shows target organ damage and we think it
is easier to diagnose renal amyloid deposits. Although KB
has been said to be risky in amyloidosis cases, there are no
reliable studies supporting this notion.
From the pathologic point of view, typing may be performed
using immunohistochemical methods but the success rate
is reported as 38-87% (9–12,15,16). This range may be
due to the population characteristics of the study groups
and the physiological characteristics of amyloid proteins.
Immunohistochemical typing is more reliable in AA
amyloidosis in general but there are problems associated
with typing AL and hereditary amyloidoses.
AA IHC can also be used with the CR fluorescence
technique when required (45,46). However, the results of
the anti-lambda and anti-kappa commercial antibodies used
for AL amyloidosis diagnosis have not been satisfactory.
Some investigators suggested their own non-commercial
antibodies. These antibodies can produce false negative
results while some immunoglobulins and other proteins
that become mixed up with amyloid deposits can cause
a false positive result. Protein modification or defective
immunoglobulins produced by neoplastic cells are blamed
for false negativity (9). However, whether the tissue used
for typing is frozen or embedded in paraffin can also lead
to different results.
Biochemical typing of amyloid proteins is accepted the most
reliable method (47). Biochemical typing by extracting
protein from formalin-fixated, paraffin-embedded tissue
Cilt/Vol. 26, No. 1, 2010; Sayfa/Page 14-24
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has been tried for years. This method is suggested for
definite typing but there are no relevant studies from our
country as far as we know.
We only performed antiAA IHC investigation due to the
reasons above. We kept our old paraffin block in case
they may needed for future biochemical studies regarding
protein typing. We performed kappa, lambda staining on
paraffin blocks and frozen tissues in the last two years. We
also added fibrinogen, transtiretin and β2-microglobulin
to our amyloid panel as IHC in the last year. However,
clinical data and the results of the other organ biopsies are
still needed for reliable typing. We also observed staining
with more than one antibody besides AA, with lambda
being the most common in some cases. Other studies have
reported similar findings (10,18). There are no commercial
antibodies for Apolipoprotein I, II and gelsolin deposited
in other nonAA amyloidoses as far as we know. Many
pathology laboratories are not able to perform IHC for all
amyloid proteins.
The distribution of amyloidosis types is different than
data from developed countries just as in the amyloidosis
detection rate. Studies from our country have provided a
rate of 90% for AA amyloidosis but there are no healthy data
on AL and hereditary amyloidoses (17-20). The AA/nonAA
amyloidosis ratio had increased to 85/15 in our study.
We believe that our nonAA amyloidosis group may include
hereditary amyloidoses in addition to AL amyloidoses.
The most common hereditary renal amyloidoses are
Apolipoprotein AI (AApoAI), Fibrinogen α-chain (AFib),
Gelsolin (Agel), Lysozyme (ALys) and Transthyretin
(ATTR) amyloidosis (48-51).
AL amyloidosis is the most common type in the USA
and is derived from light chains, usually lambda. There
may be plasma cell dyscrasias, multiple myeloma, B-cell
lymphoproliferative disease and macroglobulinemia as the
underlying disease. It is more common in Caucasians. The
rate in males is double the rate in females. The mean age
at diagnosis is 65. 99% of the patients are aged 40 or over.
Histological demonstration of amyloidosis and detection of
monoclonal gammopathy are not enough to diagnose AL
amyloidosis. Approximately 10% of cases diagnosed as AL
amyloidosis are in fact heredofamilial amyloidosis (15,16).
Bone marrow biopsy is important to determine plasma cells
and clonality. AL amyloidosis develops in 6-15% of multiple
myeloma and 3% of benign monoclonal gammopathy. A
bone marrow biopsy was performed in 60% of the cases
in this study. A diagnosis of myeloma was made in only
4 and plasma cell dyscrasia in 2. Amyloid deposits were
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confirmed in most biopsies. However, the mean age is
around 50 even in cases with a diagnosis of myeloma and
this is not much different than the mean age of the whole
nonAA amyloidosis group.
Some cases reported in detail had features of nonAL
amyloidosis in addition to the nonAA type. These
cases demonstrated findings significant for hereditary
amyloidoses. Many neuropathic and cardiopathic hereditary
amyloidoses can cause deposits in the kidney even if
clinically silent and these are found in RNB at increasing
rates. Renal failure related to a mutation may be seen in
some ATTR amyloidoses. Glomerular involvement is only
expected in Afib amyloidosis and renal failure develops
rapidly. Dominant extraglomerular deposits have been
defined in AApoAI amyloidosis and renal failure findings
are more prominent than those of proteinuria. The clinical
development and progress of hereditary amyloidoses vary
from case to case. One of our cases (case 1) had a finding
that was especially significant for AApoAI amyloidosis.
Cases 3, 4 , 9, 11, and 18 were also suspected for hereditary
amyloidoses regarding age and clinical features. Case 24 was
suspicious for ATTR as there was only vessel involvement.
A wide immunohistochemical panel investigation and
clinicopathological correlation are required in these cases.
AL amyloidosis was not clinically suspected in some cases.
This study covered a wide range of time over a 10-year period
and the changing knowledge regarding amyloidosis made it
possible for us to observe the different clinical approaches.
Various hematological treatments including autologous
bone marrow transplantation were performed in some
cases of AL or undefined amyloidosis while there was no
amyloidosis-related intervention in some cases. Cases with
follow-up generally died within one year after the diagnosis.
Cases with long-term follow-up were generally suspected
for hereditary amyloidosis but it was not possible to make
a definite diagnosis as more advanced diagnostic methods
were not used. The prognosis is known to be unfavorable in
AL amyloidoses. Kidney, and sometimes kidney plus liver
transplantation may be required in hereditary amyloidoses.
Typing the deposited amyloid protein is therefore
important.
Better documentation of hereditary amyloidosis cases and
setting a case database in the future, together with more
widespread use of genetic and protein analysis in our
country will make it possible to better define these cases.
One must also remember that there are important hereditary
diseases that cause AA amyloidosis and that FMF is
especially significant for our country. Other hereditary AA
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diseases are the tumor necrosis factor receptor-associated
periodic syndrome (TRAPS), the Muckle-Wells syndrome
and periodic fever with IgD hyperimmunoglobulinemia.
The increasing treatment options for renal amyloidosis
necessitate early diagnosis and correct typing of
amyloidosis. We presented cases of nonAA amyloidosis
using the accumulated knowledge of recent years and
defined challenges regarding immunohistochemical typing
in this study. A definite diagnosis requires detailed clinical
information, other laboratory data, genetic evaluation
and amyloid protein type analysis from formalin-fixated,
paraffin-embedded tissues in these cases. Specialized
multidisciplinary centers are therefore required for the
diagnosis and treatment of nonAA cases.
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