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ro lo gi cal and se rio us kid ney in vol ve ment, and hos -
pi ta li za ti ons. 
Con clu sions: Im pro ving me di cal care in rheu ma -
tic in flam ma tory di se a ses has re du ced the in ci den -
ce of SA. Also, bi o the rapy ap pe ars to be achi e ving
po si ti ve re sults in es ta blis hed amyloi do sis, wha te -
ver the me cha nisms in vol ved. Our data, on Por tu -
gue se pa ti ents, se ems to fol low this trend. 

Keywords: Se con dary amyloi do sis; Amyloid A;
Rheu   ma tic di se a ses.

Introduction

Se con dary amyloi do sis (SA) is a di sor der re sul ting
from the ex tra cel lu lar tis sue de po si ti on of pro tein
frag ments of se rum amyloid A, an acu te pha se reac -
tant, pro du ced by on go ing or re cur ring in flam ma -
ti on1-3. The ove rall in ci den ce in au top sies in wes tern
coun tri es is es ti ma ted at 0,5 to 0,86%, whe re the
most fre quent un derlying di se a ses are rheu ma toid
arthri tis (RA) (23-51%), ju ve ni le idio pa thic arthri -
tis (JIA) (7-48%), and ankylo sing spondyli tis (ASp)
(0-12%). Howe ver, in other are as, au to in flam ma -
tory and chro nic in fec tio us di sor ders are more fre -
quently as so cia ted4-7. The re a son why other rheu -
ma tic di se a ses like syste mic lu pus erythe ma to sus
(SLE) have lower in ci den ce of SA is unknown, but
it may be re la ted to ac ti va ti on of dif fe rent pro -
teolytic pathways7,8. In li ving pa ti ents with RA, the
in ci den ce of AA found in bi op sies ran ges 7-29%,
and 2-11% of RA pa ti ents have sympto ma tic di se -
a se7,9-12. It pre do mi nantly af fects se ro po si ti ve, long -
stan ding (mean du ra ti on of RA at SA di ag no sis of
15,4 ye ars), po orly con trol led, se ve re and ex trar ti -
cu lar di se a se4,7,10,13. 

Re nal in vol ve ment, ma ni fes ting in 59% of RA pa -
ti ents, is the most cha rac te ris tic ini ti al pre sen ta tion,
with pro tei nu ria in 70% of ca ses, and con tri bu tes to
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39% of de aths. In JIA and ASp pa ti ents with SA, kid -
ney in vol ve ment oc curs in al most all, and con tri -
bu tes to 43% and 6% of de aths, res pec ti vely6,7,14.
Other less fre quent ma ni fes ta ti ons con cern the gas -
tro in tes ti nal (24-58%), car di ac (9-40%), (pe rip he ral
and cen tral) ner vous, he ma to lo gic and pul mo nary
systems3,7,15,16. Mus cu loske le tal and skin ma ni fes ta -
ti ons of SA are rare. Cli ni cal pre sen ta ti on is of ten
dif fi cult to dif fe ren ti a te from the pri mary rheu ma -
tic di se a se it self. Also its mul ti ple pos si ble me cha -
nisms of pa tho ge ne sis and co-mor bi di ti es, like drug
in du ced, im mu ne-com plex and car dio vas cu lar di -
se a se, make this task ne arly im pos si ble. The re fo re,
di ag no sis is sug ges ted by the cli ni cal ma ni fes ta ti -
ons, but es ta blis hed only by tis sue bi opsy3,7. 

SA is ge ne rally as so cia ted to a poor prog no sis,
with a 4-year sur vi val rate of 58% from the time of
di ag no sis, being con si de red res pon si ble for shor -
te ning of li fes pan of RA pa ti ents by 7,7 ye ars. Treat -
ment is di rec ted to the un derlying in flam ma tory
di sor der, and bet ter con trol of the pri mary rheu -
ma tic di se a se se ems to be re du cing the in ci den ce
of SA4,17. Also re cent stu dies sug gest a spe ci fic role
of anti-cytoki ne the ra pi es, in ter fe ring in the he pa -
tic amyloid pre cur sor synthe sis in du ced by in ter -
leukins 1, 6 and tu mour ne cro sis fac tor16,18-21. The
le vels of some pro in flam ma tory cytoki nes cor re la -
te with syno vi tis, and have also been de mons tra -
ted to cor re la te with le vels of se rum AA and di se a -
se cour se in pa ti ents with es ta blis hed SA22. In ad -
di ti on, new ap pro a ches spe ci fi cally ai med at es ta -
blis hed amyloi do sis are un der in ves ti ga ti on16,23-25.

We in tend to make the cha rac te ri za ti on of a Por -
tu gue se po pu la ti on of pa ti ents with amyloi do sis
se con dary to in flam ma tory rheu ma tic di se a ses,
and their evo lu ti on in the last 10 ye ars.

Methods

This study in clu ded 16 adult pa ti ents with a rheu -
ma tic di se a se and SA con fir med by po si ti ve Con go-
red stai ning in tis sue bi opsy (in ab do mi nal fat pad,
kid ney or rec tal mu co sa), hos pi ta li zed in the Rheu -
ma to logy De partment of Hos pi tal São João in Opor -
to, in the last 10 ye ars (2000-2009). We ex clu ded pa -
ti ents with pri mary and di alysis-re la ted amyloi do -
sis, and also a pa ti ent with SLE and or gan-spe ci fic
(ton gue) amyloi do sis. Their cli ni cal his to ri es were
re vi ewed, col lec ting epi de mio lo gi cal, cli ni cal and
analyti cal data fo cu sing on the pri mary di se a se fe -
a tu res pos sibly re la ted to SA, as des cri bed in the li -

te ra tu re, and its ma ni fes ta ti ons and out co me. We
re gis te red the pri mary rheu ma tic di se a se, its du ra -
ti on, tre at ment with cor ti cos te roid, di se a se mo -
difying an tir heu ma tic drugs (DMARD) and bi o lo -
gic drugs (anti-tu mor ne cro sis fac tor α), se ro po si -
ti vity for rheu ma toid fac tor (RF) or anti-ci trul li na -
ted pro tein an ti bo di es (ACPA), and their ti tre, in
re la ti on with le vels of se di men ta ti on rate and C-
-reac ti ve pro tein, in the com pu te ri zed re cords of se -
ri al analysis over the ye ars of fol low-up on an out -
pa ti ent ba sis, his tory of (non-trau ma tic) or tho pa -
e dic  sur gery, sex, age (at the 1st hos pi ta li za ti on, and
at the time of the study or at time of de ath), num -
ber of hos pi ta li za ti ons in the Rheu ma to logy de -
partment and other ser vi ces, their mean du ra ti on
and main cau ses, and de ath. Fo cu sing amyloi do sis,
we re cor ded the date of di ag no sis, the techni que of
bi opsy that con fir med it, the ini ti al ma ni fes ta ti ons
(that in vol ved re nal, car di ac, gas tro in tes ti nal and
neu ro lo gic systems), and the evo lu ti on, na mely the
analyti cal pa ra me ters sin ce the be gin ning of bi o -
the rapy, and the need for di alysis.

Results

The po pu la ti on's main fe a tu res eva lua ted in this
study are sum ma ri zed in Ta ble I. Of the 16 pa ti ents
in clu ded, mainly wo men (81,2%), 6 with a mean
age at entry of 64 ye ars, died. Of the se, all wo men,
4 had the di ag no sis of RA, one JIA and the other one,
SLE. Their pri mary rheu ma tic di se a se had an ave -
ra ge of 23 ye ars du ra ti on, 21,5 ye ars of di se a se when
di ag no sed SA. They died, on ave ra ge, 1,5 years af -
ter this di ag no sis. They had an ave ra ge of 5 hos pi -
ta li za ti ons (1 in the Rheu ma to logy de partment),
with a du ra ti on of 16,8 days each (me di an), main-
ly due to in fec tio us com pli ca ti ons, and less fre -
quently for or tho pa e dic sur gery. Only 16,7% un -
derwent sur gery for pros the tic jo int pla ce ment or
cor rec ti on of de for mi ti es se con dary to the un -
derlying di se a se (Fi gu res 1, 2). 5 pa ti ents have re -
cords of ha ving been dis char ged from hos pi tal af -
ter an epi so de of sep sis (3 with star ting po int in in -
fec ted bed so res, one with res pi ra tory in fec ti on, and
ano ther with ap pen di ci tis and ab scess). One of the -
se died for sep sis in a sub se quent hos pi ta li za ti on.

The re mai ning 10 pa ti ents, ali ve, had mean age
at entry of 47 ye ars. 70% are wo men, and 70% have
RA. The other pri mary rheu ma tic di se a ses are 2 ca -
ses of ASp (both male), and one of JIA (RF po si ti ve).
Com pa ring with the 6 pa ti ents de ce a sed, the se 



órgão of ic ial da soc iedade portuguesa de reumatologia - acta reumatol port. 2010;35:518-523

520

amyloidosis secondary to rheumatic diseases – 16 cases

time of amyloi do sis di ag no sis. They have this di ag -
no sis, in ave ra ge, for 5 ye ars. Their hos pi ta li za ti ons
were most fre quently due to or tho pa e dic sur gery or
its com pli ca ti ons (like pla ce ment or re vi si on of
pros the tic jo int), but also for other va rio us re a sons,
like sus pec ted sep tic arthri tis, ia tro genic cyto pe -

yo un ger pa ti ents were so o ner and more of ten tre -
a ted with DMARD (80% ver sus 33,3%) and bi o the -
ra pi es (60% ver sus 0%), and 70% (ver sus 16,7%) un -
derwent or tho pa e dic sur gery (for non-trau ma tic
re a sons). Their pri mary rheu ma tic di se a se was 
di ag no sed in ave ra ge 18 ye ars be fo re, 11 ye ars at the

Table I. Main features of the population

Global population Alive patients Deceased P 
(n=16) (n=10) patients (n=6) value

Female (%) 81,2 70 100 0,25

Age (years), median (P25-P75): 

at 1st hospitalization 56 (42,5-65,5) 47 (35-60) 64 (56-71) 0,03

at the time of the study/at time of death NA 57 (44-64) 66,5 (64-71) 0,06

Primary rheumatic disease:

duration (years), median (P25-P75) 19 (13-26,5) 18 (14-22) 23 (11-31) 0,59

rheumatoid arthritis (%) 68,8 70 66,7 >0,99

RF and/or ACPA positive (%) 68,8 80 50 0,29

orthopaedic surgery (%) 50 70 16,7 0,12

Treatment with:

corticosteroids (%) 100 100 100 >0,99

DMARDs (%) 62,5 80 33,3 0,12

biotherapy (%) 37,5 60 0 0,03

Amyloidosis

Duration (years), median (P25-P75) 4 (2-5,5) 5 (3-6) 1,5 (1-2) 0,03

Time since onset of primary rheumatic 13,5 (10-23) 11 (10-16) 21,5 (9,9-24) 0,30

disease and diagnosis of amyloidosis 

(years, median)

Confirming biopsy:

abdominal subcutaneous fat (%) 43,8 50 33,3

kidney (%) 50 50 50 0,63

rectal mucosa (%) 6,2 0 16,7

Renal involvement (%) 93,3 90 100 >0,99

Initial presentation: 

proteinuria (%) 68,8 60 83,3 0,59

renal insufficiency (%) 68,8 70 66,7 >0,99

Evolution:

progressive deterioration - dialysis (%) 37,5 30 50 0,61

improve after start biotherapy (%) 13,3 40 NA NA

Cardiac involvement (%) 37,5 40 33,3 >0,99

Gastrointestinal involvement (%) 37,5 10 83,3 0,01

Neurological involvement (%) 25 10 50 0,12

Hospitalizations:

Number per patient, median (P25-P75):

total 4,5 (3-7) 3,5 (3-7) 5 (4-7) 0,62

Rheumatology department 1,5 (1-4) 2,5 (1-4) 1 (1-4) 0,68

Duration of each (days), median (P25-P75) 12,1 (8-21,5) 11 (6,8-15) 16,8 (12-30,3) 0,16

Notes: a) NA: not applicable. b) Differences between proportions were tested using Fisher's exact test, and differences in distributions of conti -
nuous variables were compared with the Wilcoxon test. c) P25-P75: 25th-75th percentiles of each distribution (limits of the interquartile range).
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nia, res pi ra tory or uri nary in fec ti ons with wor se -
ning of pri mary di se a se or re nal function.

Fo cu sing amyloi do sis, the study of sub cu ta ne -
ous ab do mi nal fat con fir med the di ag no sis in 43,8%
of ca ses. In the re mai ning ca ses, ei ther be cau se it
was ne ga ti ve (but per sis ted a strong cli ni cal sus pi -
ci on) or to ex clu de other pa tho ge nic me cha nisms,
pa ti ents un derwent kid ney bi opsy (Fi gu res 3, 4),
and in one case, bi opsy of rec tal mu cosa.

The ini ti al pre sen ta ti on of kid ney in vol ve ment,
pre sent in 15 pa ti ents, was pro tei nu ria and re nal
in suf fi ci ency in 68,8% of ca ses, each. Of the 6 pa -
ti ents tre a ted with bi o lo gic drugs, now for an ave -
ra ge of 4,8 ye ars, all of them still ali ve, and 4 im pro -
ved their analyti cal pa ra me ters of se di men ta ti on
rate, C-re ac ti ve pro tein, ti tres of RF and ACPA, and
2 (in 5 with re nal in vol ve ment) im pro ved their re -
nal functi on (pro tei nu ria and cre a ti ni ne clea ran -
ce). The one pa ti ent wi thout re nal in vol ve ment is
tre a ted with anti-TNFα for 6 ye ars.

The other main ma ni fes ta ti ons of amyloi do sis
were car di ac (mainly di la ted car dio myo pathy and
con duc ti on di sor ders), gas tro in tes ti nal (chan ges
in bowel ha bits and he pa to me galy), and neu ro lo -
gi cal (2 ca ses of stroke, 1 case of au to no mic and
ano ther with pe rip he ral neu ro pathy). 

Discussion

It is dif fi cult to do cu ment the cour se of SA, sin ce its
nons pe ci fic and slowly pro gres si ve ma ni fes ta ti ons
and fin dings in di ag nos tic pro ce du res, ra rely al low
to de ter mi ne when this com pli ca ti on be gan. This

Fi gu re 1. 37-year-old female with Juvenile Idiopathic 
Arthritis, polyarticular, rheumatoid factor and anti-citrullinated
protein antibodies positive, with 31 years of evolution

Fi gu re 3. Kidney biopsy – Congo red staining

Fi gu re 4. Kidney biopsy- Congo red staining shows
characteristic apple-green birefringence under polarized
light, positive for amyloid

Fi gu re 2. 64-year-old patient, seropositive Rheumatoid
Arthritis with 15 years of evolution
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is es pe ci ally true when it co mes to rheu ma tic di se -
a ses, with symptoms fre quently over lap ping3,7,10. As
in pre vio us stu dies, we also felt the se li mi ta ti ons, re -
flec ted in the small num ber of pa tients in clu ded.
Here too, nephro pathy (re nal in suf fi ci ency), car -
dio myo pathy (car di ac in suf fi ciency), gas tro in tes ti -
nal symptoms and in fec ti ons were the main cau ses
of mor bi dity (and hos pi tal ad mis sions)3,7,15,16. We
were una ble to de ter mi ne the di rect cau se of de ath
in most ca ses, be cau se only one pa ti ent died du ring
hos pi ta li za ti on. Howe ver, re cords of last ad mis -
sions sug gest that their ove rall cli ni cal con di ti on
was too fra gi le (3 of them be drid den, with ul cers,
and one with ter mi nal nephro pathy in di alysis). 

The ol der age at 1st hos pi ta li za ti on, hig her mean
num ber of ad mis sions, and lon ger du ra ti on and
lower rate of tre at ment of the pri mary rheu ma tic
di se a se, can po int to a we aker me di cal mo ni to ring
of the 6 pa ti ents who la ter died, and ex plain a de -
lay in di ag no sis of amyloi do sis, in ave ra ge 1,5 
ye ars be fo re de ath. This pro bably also ex plains
their hig her rate of gas tro in tes ti nal, neu ro lo gi cal
and se rio us kid ney in vol ve ment (50% of pa ti ents
re qui red di alysis). The se pa ti ents were ol der, which
is con sis tent with data showing that im pro ving me -
di cal care in rheu ma tic in flam ma tory di se a ses has
re du ced the in ci den ce and mor bi dity of SA4,17.  The
use of bi o the ra pi es se ems to have ob tai ned good
re sults in es ta blis hed amyloi do sis, re gardless of
what has been the me cha nism in vol ved16,18-22,25. 

This as sessment, which ad dres sed Por tu gue se
pa ti ents not pre vio usly eva lua ted, ap pro a ches to
data pu blis hed in other po pu la ti ons, but much re -
mains to be done.

Conclusions

Im pro ved tre at ment pro to cols on rheu ma tic di -
sea ses ap pe ar to be de ci si ve in re du cing the in ci -
den ce of SA. Some bi o the ra pi es di rec ted to the pri -
mary rheu ma tic di se a se, are sur pri sing for their
po si ti ve ef fects on es ta blis hed SA, which may be re -
la ted to com mon pa tho ge nic pathways. Mo re o ver,
ef forts are being de ve lo ped to di ag no se and tre at
SA ear li er and in a tar ge ted way.
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