
BRIEF PAPERClinical and Experimental Rheumatology 2003; 21: 343-346.

343

Clinical outcome and 
survival of secondary
(AA) amyloidosis 

F. Tanaka, K. Migita, S. Honda,
T. Fukuda1, M. Mine2,
T. Nakamura3, S. Yamasaki,
H. Ida, A. Kawakami,
T. Origuchi, K. Eguchi

First Department of Internal Medicine, Na-
gasaki University Graduate School of Bio-
chemical Sciences, Sakamoto, Nagasaki;
1First Department of Internal Medicine,
Kurume University School of Medicine;
2Department of Internal Medicine, Isahaya
Health Insurance Hospital; 
3Faculty of Environmental Studies,
Nagasaki University, Japan.

Fumiko Tanaka, MD; Kiyoshi Migita, MD;
Seiyo Honda, MD; Takaaki Fukuda, MD;
Masanobu Mine, MD; Tsuyoshi Nakamura,
MD; Satoshi Yamasaki, MD; Hiroaki Ida,
MD; Atsushi Kawakami, MD; Tomoki
Origuchi, MD; Katsumi Eguchi, MD.

Please address correspondence and 
reprint requests to: Katsumi Eguchi, MD,
First Department of Internal Medicine,
Nagasaki University Graduate School of
Biochemical Sciences, Sakamoto 1-7-1,
Nagasaki 852-8501, Japan. 
E-mail: eguchi @ net. nagasaki-u. ac. jp

Received on March 4, 2002; accepted 
in revised form on January 10, 2003.

© Copyright CLINICAL AND EXPERIMEN-
TAL RHEUMATOLOGY 2003.

Key words: Secondary amyloidosis,
serum amyloid A protein, rheumatic
disease.

ABSTRACT
Objective
In order to predict the clinical outcome
of secondary (AA) amyloidosis patients
with rheumatic diseases, we studied the
clinical features at presentation of AA
amyloidosis.
Methods
We investigated the clinical character -
istics and survival of 42 patients with
b i o p s y - p roven AA amyloidosis wh o
we re fo l l owed up in our dep a rt m e n t
from 1983 to 2001
Results
A presenting factor wh i ch adve rs e ly
i n fluenced clinical outcome was a
raised serum creatinine concentration
at the time AA amyoidosis was diag -
nosed. Eight of 42 patients survived for
10 years or more after the presentation
of AA amyloidosis, while 24 patients
had died within 10 years. At the diag -
nosis of AA amy l o i d o s i s , c a rd i a c
involvement was detected in 11 of 24
n o n - s u rv ivo rs , wh e reas it was not
detected in any of the 8 long-term sur -
vivors. Estimated survival at 5 years
was 31.3% in those who had cardiac
involvement, and was 63.3% in those
who had no cardiac involvement at the
presentation of AA amyloidosis. 
Conclusion
Our results indicate that clinical out -
come is related to renal function and
c a rdiac invo l vement at the time A A
a myloidosis is diag n o s e d. A my l o i d -
related cardiac involvement is one of
the unfavo rable pre d i c t ive fa c t o rs in
AA amyloidosis patients. 

Introduction
S e c o n d a ry (AA) amyloidosis wh i ch
can complicate chronic inflammatory
disorders is a disease characterized by
extracellular deposition of amyloid A
(AA) protein (1, 2). In AA amyloidosis,
AA amyloid fibrils deposited in organs
are derived from the circulatory acute
phase reactant, serum amyloid A pro-
tein (SAA) (3,4). The natural history of
AA amyloidosis is typically progres-
sive, leading to organ failure and death,
when the underlying inflammatory dis-
eases remain active (5). The median
s u rv ival period of patients with A A
a myloidosis has been rep o rted to be
24.5 months (6). Therefore, the long-

term survival of AA amyloidosis pa-
tients is rare, and the factors affecti n g
l o n g - t e rm surv ival remain unknow n .
More recently, Joss et al. reviewed AA
a myloidosis and demonstrated that
albuminuria and impaired renal func-
tion (cre atinine cl e a rance ) are poor
prognostic factors (7). This study is an
analysis of 42 patients with AA amy-
loidosis over an 18-year period, its aim
being to identify any clinical or labora-
tory factors that can predict long-term
survival.

Materials and methods
Patients
The clinical records of 42 patients with
b i o p s y - p roven AA amyloidosis wh o
were followed from 1983 to 2001 by
the Fi rst Dep a rtment of Intern a l
Medicine, Nagasaki University School
of Medicine were reviewed. When clin-
ical features that may raise suspicion of
the existence of amyloidosis, such as
proteinuria, renal dysfunction, weight
loss and diarr h e a , we re observed in
patients with rheumatic diseases, rou-
tine screening including tissue biopsy
we re undert a ken with the info rm e d
consent of the patients. 
The presence of amyloid was histologi-
cally confirmed by positive Congo Red
staining and sensitivity to pre-treatment
with KMNO4 (8). Any patient whose
clinical chart diagnosis was secondary
amyloidosis not confirmed by biopsy
was ex cluded from this study. A l l
patients were followed from diagnosis
to death within 60 days of this study.
The pat i e n t ’s ch a rts we re ex a m i n e d,
and clinical data at the diagnosis of
a myloidosis we re re c o rd e d. Surv iva l
was calculated from the date that amy-
loid was first demonstrated histologi-
cally until the date of death or the most
recent check-up for those still living. 
In accordance with previous studies (9,
1 0 ) , we considered the fo l l owing para -
meters as indicators of amyloid-related
cardiac involvement: the lack of other
o bvious predisposing fa c t o rs such as
hy p e rt e n s i o n , valvular disease or
ischemic heart disease plus one of the
following criteria: (1) congestive heart
fa i l u re, (2) ab n o rmal electro c a rd i o-
graphic findings (findings sugge s t i o n
of a past myocardial infarction, poor R
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wave progression, abnormal Q wave,
QS pattern, conduction block), and (3)
ab n o rmal ech o c a rd i ographic fi n d i n g s
( findings of thickened right and left
ventricular (LV) myocardium with nor-
mal LV cavity dimensions, d i ff u s e
hy p e r- re f ractile “ s p a rkling gra nu l a r ”
ap p e a rance). An autopsy was perfo rmed
in 5 patients who were diagnosed as
h aving amy l o i d - re l ated card i a c
i nvo l vement and amyloid dep o s i t s
were confirmed in the heart tissues of
all five.

Statistical analysis
The Cox proportional hazards model
was used to determine the va ri abl e s
t h at influenced surv ival. Surv iva l
curves were estimated by means of the
Kaplan-Meier technique.

Results
Patient profile
Over the course of the 20-year study
p e ri o d, 42 patients with AA amy l o i d o s i s
we re seen in our dep a rtment. Table I
gives the sex and age at onset of
r h e u m atic diseases and the age at the
d i agnosis of amyloidosis of the pat i e n t s .
In our study, the median time betwe e n
the fi rst symptoms of the underly i n g
r h e u m atic diseases and histologi c a l
d i agnosis of AA was 9.93 ± 8.68 ye a rs .
As shown in Table II, the underlying dis-
eases wh i ch developed AA amy l o i d o s i s
we re rheumatoid art h ritis (RA) (n = 36),
j u venile RA (n = 3), adult onset Still's
disease (n = 1), Ta k aya s u ’s aortitis (n =
1 ) , and mixed connective tissue disease
(MCTD) (n = 1). 
To identify the fa c t o rs wh i ch we re
a s s o c i ated with poor surv iva l , we
i nve s t i gated the pat i e n t s ’ cl i n i c a l
parameters and survival by Cox analy-
sis. As shown in Table III, a high serum
creatinine level was significantly asso-
ciated with a poor outcome (p = 0.02).
In contrast, other parameters were not
c o rre l ated with surv ival. Ultimat e ly,
eight patients survived for 10 years or
more after the histological diagnosis of
AA amyloidosis. In contra s t , 2 4
p atients died within 10 ye a rs of the
diagnosis of AA amyloidosis. 
C o m p a rison of these two gro u p s
s h owed that cardiac invo l ve m e n t
including congestive heart failure was

not confirmed at the onset of AA amy-
loidosis in long-term surv ivo rs (> 1 0
years). In contrast, cardiac involvement
was observed in 50% of the non-sur-
vivor group (<10 years). A total of 8
patients were supported with dialysis
therapy; two patients among the long-
t e rm surv ivo rs (> 10 ye a rs) re c e ive d
regular dialysis therapy without serious

c a rdiac invo l vement for more than
seven years. The causes of death of 27
patients are shown in Table IV. Of 27
deaths, 5 were related to cardiac prob-
lems, 4 were caused by renal insuffi-
ciency, 4 were due to infections, 5 were
caused by ga s t rointestinal bl e e d i n g,
and 2 could be characterized as sudden
death.

Table I. Background of patients with secondary amyloidosis.

No. of patients 42 (male 7; female 35)

Underlying disease onset age of males 42.9 ± 22.2 (yrs.)

Underlying disease onset age of females 44.6 ± 15.8 (yrs.)

Patient’s age at the diagnosis of amysoidosis of males 51.3 ± 19.5 (yrs.)

Patient’s age at the diagnosis of amyloidosis of females 55.3 ± 19.8 (yrs.)

Median time between the diagnosis of underlying diseases 
and AA amyloidosis 9.93 ± 8.68 (yrs.)

Table II. Diseases underlying secondary amyloidosis.

Disease No. of patients

Rheumatoid arthritis 36

Juvenile rheumatoid arthritis 3

Adult onset Still’s disease 1

Takayasu’ s aortitis 1

Mixed connective tissue disease 1

Total 42

Table IV Survival parameters in secondary amyloidosis

Survival parameter Hazard ratio (95% CI) P-value

Age (year) 1.02 (0.99-1.05) 0.07 

Hemoglobin (mg/dl) 0.74 (0.89-1.07) 0.23 

Platelet (104/mm3) 0.99 (0.96-1.01) 0.41 

Albumin (g/dl) 1.18 (0.89-1.45) 0.21

Serum creatinine (mg/dl) 1.23 (1.04-1.47) 0.02

CRP(mg/dl) 1.00 (0.88-1.12) 0.97

Mean survival after diagnosis of secondary amyloidosis (years) Mean ± SD
5.56 ± 4.69

Table III. Causes of death in secondary amyloidosis (n = 27).

Cause of death No. of patients

Heart failure 5

Renal failure 4

Gastrointestinal bleeding 5

Infection 4

Sudden death 2

Ileus 1

Lung cancer 1

Acute pancreatitis 1

Unknown 4
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Survival
Figure 1 shows the survival curve of
the 17 AA amyloidosis patients with
c a rdiac invo l vement and the 25 A A
a myloidosis patients without card i a c
i nvo l vement using the Kap l a n - M e i e r
technique. The median survival of the
patients with cardiac involvement was
3.96 ± 3.28 years, with 31.3% surviv-
ing for 5 years. 
The median surv ival period of the
p atients without cardiac invo l ve m e n t
was 6.64 ± 3.28 years, with 63.6% sur-
viving 5 years. The presence of cardiac
involvement was significantly associat-
ed with poor survival in the patients
with AA amyloidosis (p = 0.017). 

Discussion
In patients with rheumatic diseases,
secondary amyloidosis has been recog-
nized as a serious complication affect-
ing their prognosis (11). The natural
history of AA amyloidosis is typically
progressive, leading to multiple organ
failure (6). Long-term survival among
p atients with AA amyloidosis is
uncommon, and there are few parame-
ters that have been shown to indicate
the prognosis of this disease.
In assessing the prognosis of patients
with AA amyloidosis, it is important to
identify the risk factors affecting the
s u rv ival of these patients. Of 42
patients with AA amyloidosis followed
at the Nagasaki University School of
Medicine, 8 patients survived 10 years
or more. Our study confirmed that the
s e rum cre atinine concentration is an

important predictive factor for the sur-
vival of AA amyloidosis patients. Addi-
tionally, in a comparison of 8 patients
who survived for 10 years or more, and
24 patients who did not survive for 10
years, we found that patients without
cardiac involvement were more likely
to survive 10 years, and the lack of car-
diac involvement appears to be a favor-
able prognostic factor. 
Renal involvement has been considered
to be the most critical pro blem in
patients with amyloidosis (6, 12, 13).
Gertz et al. analyzed 64 patients with
AA amyloidosis and demonstrated that
renal dysfunction at pre s e n t ation is
s t ro n g ly associated with shorter sur-
vival (6). They showed that a serum
creatinine value of > 2.0 mg/dl at pre-
sentation was associated with a poorer
s u rv ival. The median surv ival of
patients with a serum creatinine level >
2.0 mg/dl was 11.2 months compared
to patients with a serum creatinine level
< 2.0 mg/dl who had a median survival
of 56.9 months. More recently, Joss et
a l . i d e n t i fied albu m i nu ria and cre at i-
nine clearance as prognostic factors in
43 patients with AA amyloidosis. To
support these findings, our data showed
that increased serum creatinine levels
were associated with a poorer survival
in 44 patients with AA amyloidosis. 
Although the life ex p e c t a n cy of pa-
tients with amyloidosis and undergoing
d i a lysis tre atment is poor, a few
patients can expect a long survival with
dialysis therapy. Interestingly, Gertz et
a l . d e m o n s t rated that of 37 pat i e n t s

with primary amyloidosis 31 died, and
that 15 of these died as a result of car-
diac amyloidosis, while the long-term
survivors showed normal echocardio-
grams (14). 
In our study, t wo patients surv ive d
more than 10 years under hemodialysis
therapy which was continued for more
than 7 years without serious cardiovas-
cular accident. When both the renal and
the cardiac systems begin to fail, dialy-
sis treatment can no longer be contin-
ued. It is considered that serious car-
diac complications are infrequent in
AA amyloidosis at presentation, com-
pared to AL amyloidosis (15,16). Al-
though heart failure is directly respon-
sible for death in only a minority of
patients, the cases of patients with heart
failure might be complicated by organ
failure of other types, and death may be
due to renal failure, G-I bleeding or
i n fection. Th e re fo re these causes of
death indirectly might be related to the
presence of cardiac involvement. 
AA amyloidosis occurs in ch ro n i c
i n fl a m m at o ry diseases, and the amy-
loid fibrils are derived from the acute
phase reactant, serum amyloid A pro-
tein (SAA) (1-4). Amyloid deposition
has been thought to be irreversible, but
the clinical symptoms can dramatically
improve if remission of the underlying
inflammatory diseases can be brought
about (1, 4 , 17). More re c e n t ly, G i l l-
m o re et al. d e m o n s t rated that amy-
loidotic organ function was stabilized
or improved, and that outcome is favor-
able in AA amyloidosis when the SAA
concentration is maintained below 10
mg/l (17). 
In our patients experiencing long-term
survival, underlying inflammatory dis-
eases (RA, aortitis, and MCTD) were
intensively controlled by steroid and/or
immunosuppressants (data not shown),
and ch ronic infl a m m ation and SAA
e l evations we re era d i c at e d, with the
f u rther accumu l ation of amy l o i d
deposits being prevented. This could be
the reason these patients survived for
more than 10 years without suffering
serious organ failure. 
In summary, we show that long-term
survival in rheumatic patients with AA
amyloidosis is not unusually rare. Car-
diac invo l vement and impaired re n a l

Fig. 1. Survival rate of patients with (❍; n = 17) or without (●; n = 25) cardiac involvement.
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function at pre s e n t ation we re under-
rep resented in the 10-year surv ivo rs
and appears to be an unfavorable prog-
nostic factor. 
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