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The systemic amyloidoses are rare disor-
ders that frequently involve the kidneys.1

Historically, the amyloidoses were consid-
ered untreatable and uniformly fatal dis-
eases. Development of new treatment ap-
proaches has improved the outlook for
many individuals with these disorders;
however, with these advances come new
questions. The purpose of this article is to
discuss unresolved questions in amyloid-
osis that have implications for treatment.

WHAT IS THE BEST INITIAL
TREATMENT FOR AL
AMYLOIDOSIS?

AL amyloidosis is the most common and
most rapidly progressive type of systemic
amyloidosis. As recently as 15 yr ago, the
only treatment for this disease was mel-
phalan with prednisone administered
orally in repeated cycles over many
months. This treatment rarely fully elim-
inates production of the pathogenic
monoclonal immunoglobulin light chain,

and its impact on survival is modest.2,3 A
more aggressive approach consisting of
melphalan administered in myeloabla-
tive doses (140 to 200 mg/m2) followed
by autologous stem cell transplantation
began to be used in the mid-1990s. Early
experience was encouraging. Complete
hematologic responses, defined as the
absence of detectable monoclonal light
chains, and functional improvements,
such as resolution of proteinuria among
those with kidney involvement, were
observed in a substantial proportion of
patients.4 – 8

Understandably, many clinicians ex-
pressed trepidation about using such in-
tensive treatment for a disease character-
ized by organ dysfunction that predisposes
to treatment-related toxicities. Indeed,
rates of treatment-associated mortality
from high-dose chemotherapy and autolo-
gous stem cell transplantation are consis-
tently higher among patients with AL amy-
loidosis than among those with multiple
myeloma or other malignancies9–11; how-
ever, with accumulated experience and

modifications to treatment protocols and
eligibility criteria, toxicities have become
more predictable and preventable, and
many referral centers with expertise in
amyloidosis have come to view high-dos-
age melphalan with stem cell transplanta-
tion (HDM/SCT) as first-line treatment
for select patients.6,9,12 Some centers are
now using tandem transplantation (i.e.,
performing a second course of HDM/
SCT) to convert partial hematologic re-
sponses to complete hematologic remis-
sions.13

An alternative to HDM/SCT that is re-
ceiving considerable attention consists of
treatment with oral melphalan (typically
0.22 mg/kg per d) together with dexameth-
asone administered at a high dosage (typi-
cally 40 mg/d) in 4-d cycles each month
(Mel/Dex). Early reports of Mel/Dex treat-
ment describe rapid eradication of mono-
clonal light chain production and rapid re-
duction in N-terminal brain natriuretic
peptide, a marker of amyloidosis-associ-
ated cardiac dysfunction.14,15 The treat-
ment is appealing because it does not re-
quire mobilization or collection of stem
cells and does not produce prolonged peri-
ods of profound cytopenia. Thus, individ-
uals for whom HDM/SCT is considered a
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ABSTRACT
During the past 10 to 15 years, there has been substantial progress in developing
new treatments for the systemic amyloidoses. These advances have improved
patient outcomes but have also raised new questions with direct clinical implica-
tions. For example, development of less intensive treatments for AL amyloidosis
has made less certain the role of autologous stem cell transplantation, and new
quantitative assays should now allow determination of the importance of fully
eliminating amyloidogenic light chain production in AL disease. Additionally, ob-
servations from a clinical trial in AA amyloidosis have generated hypotheses about
the relative contributions of amyloid precursors and mature fibrils to amyloidosis-
associated kidney disease.

J Am Soc Nephrol 20: 469–472, 2009. doi: 10.1681/ASN.2008070793

CLINICAL COMMENTARY www.jasn.org

J Am Soc Nephrol 20: 469–472, 2009 ISSN : 1046-6673/2003-469 469



substantial risk might be suitable candi-
dates for this less intensive approach; how-
ever, the requirement for repeated courses
of high-dosage dexamethasone with asso-
ciated fluid retention, hemodynamic alter-
ations, and myopathy, as well as the un-
clear duration of hematologic responses
attained with this regimen, are potential
drawbacks.

Until 2007, there were no head-to-head
comparisons of HDM/SCT with less inten-
sive alternatives. This changed with the
publication of the results of a multicenter,
randomized trial comparing HDM/SCT
with Mel/Dex.16 The trial randomly as-
signed 100 patients with AL amyloidosis at
29 centers in France to HDM/SCT or Mel/
Dex. In an intention-to-treat analysis, me-
dian survival was 56.9 mo in the Mel/Dex
group compared with 22.2 mo in the
HDM/SCT group (P � 0.04). Among the
65 patients for whom hematologic re-
sponse could be evaluated, a complete re-
sponse occurred in 32 and 41% of those
treated with Mel/Dex and HDM/SCT, re-
spectively, a difference that was not statis-
tically significant. The study investigators
concluded that HDM/SCT is not superior
to Mel/Dex.

The trial of HDM/SCT versus Mel/
Dex is important. The findings raise
the question of whether HDM/SCT
subjects individuals to increased risk
without increased benefit and, not sur-
prising, have elicited strong reactions
within the amyloidosis community.17–21

Conducting a multicenter, random-
ized, controlled trial of HDM/SCT for
this rare disease is a major achieve-
ment; however, several issues must be
considered when interpreting the find-

ings. Only 37 of the 50 patients who
were randomly assigned to HDM/SCT
actually underwent the treatment, and,
of those, only 73% received melphalan
at a dosage of 200 mg/m2. As has been
articulated by the investigators and
others, treatment-related mortality in
the HDM/SCT group (24%) was sub-
stantially higher than that reported in
single-center studies from amyloidosis
referral centers (4 to 14%).9,12 The high
mortality was likely due to enrollment
of patients who had severe organ dys-
function and would not be eligible for
HDM/SCT at many referral centers
and to the limited experience with
HDM/SCT for AL amyloidosis at the
study sites. The authors appropriately
stated in the concluding paragraph of
their article that a randomized trial
comparing HDM/SCT with Mel/Dex
performed at tertiary referral centers
might yield different results from those
generated by their trial.

So what is the best initial treatment
for AL amyloidosis? If treatment is avail-
able at a referral center with substantial
experience performing SCT specifically
for AL amyloidosis, I believe that this ag-
gressive approach should be offered to
patients who meet the center’s eligibility
criteria. In experienced centers, treat-
ment-related mortality is currently
�5%,22 and responses are durable.23 For
patients ineligible for HDM/SCT, Mel/
Dex or other alternatives such as lena-
lidomide- or bortezomib-based regimens
should be considered. Until a randomized
trial that directly compares HDM/SCT
with Mel/Dex is conducted at centers with
expertise in treating patients with AL amy-

loidosis, it is premature to draw conclu-
sions about the relative utilities of these two
approaches as initial treatment.

HOW IMPORTANT IS
ATTAINMENT OF A COMPLETE
HEMATOLOGIC RESPONSE IN AL
AMYLOIDOSIS?

The goal of current treatments for AL amy-
loidosis is to eradicate the plasma cell clone
producing the amyloidogenic protein and
thereby prevent ongoing amyloid deposi-
tion into tissues. Such a goal not only
makes intuitive sense but is also supported
by observed associations between attain-
ment of a complete hematologic response
and improved patient survival and func-
tion of affected organs. Recently identified
alternatives to melphalan-based treatment
such as lenalidomide (a thalidomide ana-
log) and bortezomib (a proteasome inhib-
itor), as well as tandem SCT, may allow
some individuals with persistence of the
plasma cell dyscrasia after initial treatment
with HDM/SCT or Mel/Dex to achieve a
complete hematologic response.24–27 As a
result, many patients are now offered re-
peated courses of treatment directed at the
clonal plasma cells. Given the substantial
toxicities associated with any of these treat-
ments and limited information about rela-
tive benefits of partial and complete hema-
tologic responses, decisions about how
aggressively to pursue additional treatment
in the setting of a partial hematologic re-
sponse can be difficult.

The development of a nephelometric
immunoassay for measuring the serum
concentration of free light chains may en-

Table 1. Targets of treatments for systemic amyloidosesa

Treatment Amyloidosis Type Target

Anti-plasma cell agents AL Production of amyloidogenic precursor protein
Anti-inflammatory agents AA Production of amyloidogenic precursor protein
Orthotopic liver transplantation Hereditary TTR, Hereditary fibrinogen Production of amyloidogenic precursor protein
Diflunisal Hereditary TTR Conversion of precursor protein to folding intermediate
Fx-1006A Hereditary TTR, Senile systemic Conversion of precursor protein to folding intermediate
Eprodisate AA Formation of amyloid fibrils
Iododoxorubicin All types Stability of amyloid fibrils
CPHPC All types Stability of amyloid fibrils
aAmyloidosis is not a Food and Drug Administration–approved indication for any of these treatments. AL, amyloid light chain; AA, amyloid A; TTR,
transthyretin; CPHPC, R-1-�6-�R-2-carboxy-pyrrolidin-1-yl�-6-oxo-hexanoyl�pyrrolidine-2-carboxylic acid.
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able better assessment of the relationship
between hematologic response and clinical
outcomes.28 In contrast to multiple my-
eloma, the plasma cell dyscrasia underlying
AL amyloidosis is usually low grade. In ac-
tive disease, the circulating or excreted
monoclonal protein is usually detected by
immunofixation electrophoresis but often
not by less sensitive serum or urine protein
electrophoretic studies. Because immuno-
fixation electrophoresis, unlike protein
electrophoresis, is not a quantitative test,
its utility in the assessment of response to
treatment is limited to characterizing the
plasma cell dyscrasia as either eradicated or
persistent. Most of the studies demonstrat-
ing associations between complete hema-
tologic response and both patient survival
and function of affected organs were per-
formed using these two discrete categories
of hematologic response.5,7 Similar analy-
ses are starting to be performed using
graded hematologic responses that incor-
porate changes in the serum concentration
of free light chains as measured by the
nephelometric assay. Although one study
suggested that a partial response is as-
sociated with improved survival,29 an-
ecdotal evidence suggests that in some
patients, persistence of any circulating
amyloidogenic precursor protein in
the blood is associated with disease
progression. Large follow-up studies
will help to gauge the relative importance
of complete and partial hematologic re-
sponses and enable more informed decisions
about how aggressively to pursue a complete
hematologic response.

WHAT ROLE DO THE
PRECURSORS TO MATURE
AMYLOID DEPOSITS PLAY IN
AMYLOIDOSIS-ASSOCIATED
KIDNEY DYSFUNCTION?

Accumulating evidence from in vitro
studies and clinical observations suggests
the amyloidogenic precursor proteins,
folding intermediates, aggregates, and
oligomers have tissue and cellular toxic-
ities that contribute to amyloidosis-asso-
ciated organ dysfunction independent of
mature amyloid fibrils.15,30 –36 Distin-
guishing between the effects of precursor

forms and mature fibrils is important for
anticipating the impact of treatments
that target different processes involved in
amyloidogenesis (Table 1).

The effect of eprodisate on kidney
function in patients with AA amyloidosis
provides some suggestion that amyloi-
dogenic precursors and amyloid fibrils
contribute in different ways to the man-
ifestations of amyloidosis-associated
kidney disease. Eprodisate is a small sul-
fonated molecule with structural simi-
larity to heparan sulfate. The compound
was designed to inhibit interactions be-
tween AA amyloid fibrils and glycosami-
noglycans; such interactions promote
amyloid fibril formation and stability in
tissue.37,38 In a recently completed place-
bo-controlled trial of eprodisate for AA
amyloidosis, the drug was found to have
a beneficial effect on the rate of deterio-
ration in renal function but no effect on
urinary protein excretion.39 Multiple
studies and case reports have demon-
strated that in both AL and AA amyloid
disease, proteinuria decreases, often rap-
idly, after treatment.5,8,40 – 42; however, all
of these observations were made with
treatments that suppress production of
amyloidogenic precursor proteins, either
by targeting the clonal plasma cells in AL
disease or by targeting the underlying in-
flammatory condition that stimulates se-
rum amyloid A synthesis in AA disease.
The unexpected finding that eprodisate,
a drug that does not affect serum amy-
loid A levels, preserved kidney function
but had no effect on proteinuria raises
the interesting possibility that it is the
precursors to mature amyloid fibrils that
are responsible for proteinuria in amy-
loidosis. This interpretation of the find-
ings from the clinical trial of eprodisate
requires confirmation with additional
laboratory and clinical investigation.

ACKNOWLEDGMENTS

Funding for this work was provided by the

Boston University Amyloid Treatment and

Research Program.

L.M.D. is grateful to the longstanding

support and collaboration of the faculty, staff,

and patients of this program.

DISCLOSURES
L.M.D. has received research support from and

served as an unpaid consultant to Bellus Health Inc.

(formerly Neurochem Inc.).

REFERENCES

1. Dember LM: Amyloidosis-associated kidney
disease. J Am Soc Nephrol 17: 3458–3471,
2006

2. Skinner M, Anderson J, Simms R, Falk R,
Wang M, Libbey C, Jones LA, Cohen AS:
Treatment of 100 patients with primary amy-
loidosis: A randomized trial of melphalan,
prednisone, and colchicine versus colchicine
only. Am J Med 100: 290–298, 1996

3. Kyle RA, Gertz MA, Greipp PR, Witzig TE,
Lust JA, Lacy MQ, Therneau TM: A trial of
three regimens for primary amyloidosis: col-
chicine alone, melphalan and prednisone,
and melphalan, prednisone, and colchicine.
N Engl J Med 336: 1202–1207, 1997

4. Comenzo RL, Vosburgh E, Falk RH, San-
chorawala V, Reisinger J, Dubrey S, Dember
LM, Berk JL, Akpek G, LaValley M, O’Hara C,
Arkin CF, Wright DG, Skinner M: Dose-in-
tensive melphalan with blood stem-cell sup-
port for the treatment of AL (amyloid light-
chain) amyloidosis: Survival and responses in
25 patients. Blood 91: 3662–3670, 1998

5. Dember LM, Sanchorawala V, Seldin DC,
Wright DG, LaValley M, Berk JL, Falk RH,
Skinner M: Effect of dose-intensive intrave-
nous melphalan and autologous blood
stem-cell transplantation on al amyloidosis-
associated renal disease. Ann Intern Med
134: 746–753, 2001

6. Dispenzieri A, Kyle RA, Lacy MQ, Therneau
TM, Larson DR, Plevak MF, Rajkumar SV, Fon-
seca R, Greipp PR, Witzig TE, Lust JA, Zelden-
rust SR, Snow DS, Hayman SR, Litzow MR,
Gastineau DA, Tefferi A, Inwards DJ, Micallef
IN, Ansell SM, Porrata LF, Elliott MA, Gertz
MA: Superior survival in primary systemic amy-
loidosis patients undergoing peripheral blood
stem cell transplantation: A case-control
study. Blood 103: 3960–3963, 2004

7. Skinner M, Sanchorawala V, Seldin DC, Dem-
ber LM, Falk RH, Berk JL, Anderson JJ, O’Hara
C, Finn KT, Libbey CA, Wiesman J, Quillen K,
Swan N, Wright DG: High-dose melphalan
and autologous stem-cell transplantation in
patients with AL amyloidosis: An 8-year study.
Ann Intern Med 140: 85–93, 2004

8. Leung N, Dispenzieri A, Fervenza FC, Lacy
MQ, Villicana R, Cavalcante JL, Gertz MA: Re-
nal response after high-dose melphalan and
stem cell transplantation is a favorable marker
in patients with primary systemic amyloidosis.
Am J Kidney Dis 46: 270–277, 2005

9. Sanchorawala V: Light-chain (AL) amyloid-
osis: Diagnosis and treatment. Clin J Am Soc
Nephrol 1: 1331–1341, 2006

CLINICAL COMMENTARYwww.jasn.org

J Am Soc Nephrol 20: 469–472, 2009 Amyloidosis Treatment 471



10. Barlogie B, Shaughnessy J, Tricot G, Jacob-
son J, Zangari M, Anaissie E, Walker R,
Crowley J: Treatment of multiple myeloma.
Blood 103: 20–32, 2004

11. Jantunen E, Itala M, Lehtinen T, Kuittinen
O, Koivunen E, Leppa S, Juvonen E, Koisti-
nen P, Wiklund T, Nousiainen T, Remes K,
Volin L: Early treatment-related mortality
in adult autologous stem cell transplant
recipients: A nation-wide survey of 1482
transplanted patients. Eur J Haematol 76:
245–250, 2006

12. Cohen AD, Zhou P, Chou J, Teruya-Feld-
stein J, Reich L, Hassoun H, Levine B, Filippa
DA, Riedel E, Kewalramani T, Stubblefield
MD, Fleisher M, Nimer S, Comenzo RL: Risk-
adapted autologous stem cell transplan-
tation with adjuvant dexamethasone �/-
thalidomide for systemic light-chain amy-
loidosis: Results of a phase II trial. Br J
Haematol 139: 224–233, 2007

13. Sanchorawala V, Wright DG, Quillen K, Finn
KT, Dember LM, Berk JL, Doros G, Fisher C,
Skinner M, Seldin DC: Tandem cycles of
high-dose melphalan and autologous stem
cell transplantation increases the response
rate in AL amyloidosis. Bone Marrow Trans-
plant 40: 557–562, 2007

14. Palladini G, Perfetti V, Obici L, Caccialanza
R, Semino A, Adami F, Cavallero G, Rustich-
elli R, Virga G, Merlini G: Association of mel-
phalan and high-dose dexamethasone is ef-
fective and well tolerated in patients with AL
(primary) amyloidosis who are ineligible for
stem cell transplantation. Blood 103: 2936–
2938, 2004

15. Palladini G, Lavatelli F, Russo P, Perlini S,
Perfetti V, Bosoni T, Obici L, Bradwell AR,
D’Eril GM, Fogari R, Moratti R, Merlini G:
Circulating amyloidogenic free light chains
and serum N-terminal natriuretic peptide
type B decrease simultaneously in associa-
tion with improvement of survival in AL.
Blood 107: 3854–3858, 2006

16. Jaccard A, Moreau P, Leblond V, Leleu X,
Benboubker L, Hermine O, Recher C, Asli B,
Lioure B, Royer B, Jardin F, Bridoux F, Gros-
bois B, Jaubert J, Piette JC, Ronco P, Quet
F, Cogne M, Fermand JP: High-dose mel-
phalan versus melphalan plus dexametha-
sone for AL amyloidosis. N Engl J Med 357:
1083–1093, 2007

17. Kumar S, Dispenzieri A, Gertz MA: High-
dose melphalan versus melphalan plus
dexamethasone for AL amyloidosis. N Engl
J Med 358: 91, author reply 92–93, 2008

18. Mehta J: High-dose melphalan versus mel-
phalan plus dexamethasone for AL amyloid-
osis. N Engl J Med 358: 91, author reply
92–93, 2008

19. Lachmann HJ, Wechalekar AD, Gillmore JD:
High-dose melphalan versus melphalan plus
dexamethasone for AL amyloidosis. N Engl
J Med 358: 91–92, author reply 92–93, 2008

20. Lokhorst HM, Hazenberg BP, Croockewit A:
High-dose melphalan versus melphalan plus
dexamethasone for AL amyloidosis. N Engl
J Med 358: 92, author reply 92–93, 2008

21. Comenzo RL, Steingart RM, Cohen AD:
High-dose melphalan versus melphalan plus
dexamethasone for AL amyloidosis. N Engl
J Med 358: 92, author reply 92–93, 2008

22. Sanchorawala VS, Finn KT, Quillen K, Seldin
DC: Treatment-related mortality in patients
with AL amyloidosis undergoing high-dose
melphalan and stem cell transplantation:
Trend over the past 14 years [Abstract]. Am
Soc Hematol 2008

23. Sanchorawala V, Skinner M, Quillen K, Finn
KT, Doros G, Seldin DC: Long-term outcome
of patients with AL amyloidosis treated with
high-dose melphalan and stem-cell transplan-
tation. Blood 110: 3561–3563, 2007

24. Sanchorawala V, Wright DG, Rosenzweig M,
Finn KT, Fennessey S, Zeldis JB, Skinner M,
Seldin DC: Lenalidomide and dexametha-
sone in the treatment of AL amyloidosis:
Results of a phase 2 trial. Blood 109: 492–
496, 2007

25. Dispenzieri A, Lacy MQ, Zeldenrust SR, Hay-
man SR, Kumar SK, Geyer SM, Lust JA, All-
red JB, Witzig TE, Rajkumar SV, Greipp PR,
Russell SJ, Kabat B, Gertz MA: The activity of
lenalidomide with or without dexametha-
sone in patients with primary systemic amy-
loidosis. Blood 109: 465–470, 2007

26. Kastritis E, Anagnostopoulos A, Roussou M,
Toumanidis S, Pamboukas C, Migkou M,
Tassidou A, Xilouri I, Delibasi S, Psimenou E,
Mellou S, Terpos E, Nanas J, Dimopoulos
MA: Treatment of light chain (AL) amyloid-
osis with the combination of bortezomib and
dexamethasone. Haematologica 92: 1351–
1358, 2007

27. Wechalekar AD, Lachmann HJ, Offer M,
Hawkins PN, Gillmore JD: Efficacy of bort-
ezomib in systemic AL amyloidosis with re-
lapsed/refractory clonal disease. Haemato-
logica 93: 295–298, 2008

28. Abraham RS, Katzmann JA, Clark RJ, Brad-
well AR, Kyle RA, Gertz MA: Quantitative
analysis of serum free light chains: A new
marker for the diagnostic evaluation of pri-
mary systemic amyloidosis. Am J Clin Pathol
119: 274–278, 2003

29. Lachmann HJ, Gallimore R, Gillmore JD,
Carr-Smith HD, Bradwell AR, Pepys MB,
Hawkins PN: Outcome in systemic AL amy-
loidosis in relation to changes in concentra-
tion of circulating free immunoglobulin light
chains following chemotherapy. Br J
Haematol 122: 78–84, 2003

30. Merlini G, Bellotti V: Molecular mechanisms
of amyloidosis. N Engl J Med 349: 583–596,
2003

31. Yan SD, Zhu H, Zhu A, Golabek A, Du H,
Roher A, Yu J, Soto C, Schmidt AM, Stern D,
Kindy M: Receptor-dependent cell stress

and amyloid accumulation in systemic amy-
loidosis. Nat Med 6: 643–651, 2000

32. Sousa MM, Cardoso I, Fernandes R, Guima-
raes A, Saraiva MJ: Deposition of transthy-
retin in early stages of familial amyloidotic
polyneuropathy: Evidence for toxicity of
nonfibrillar aggregates. Am J Pathol 159:
1993–2000, 2001

33. Sousa MM, Du Yan S, Fernandes R, Guima-
raes A, Stern D, Saraiva MJ: Familial amyloid
polyneuropathy: Receptor for advanced gly-
cation end products-dependent triggering
of neuronal inflammatory and apoptotic
pathways. J Neurosci 21: 7576–7586, 2001

34. Brenner DA, Jain M, Pimentel DR, Wang B,
Connors LH, Skinner M, Apstein CS, Liao R:
Human amyloidogenic light chains directly
impair cardiomyocyte function through an
increase in cellular oxidant stress. Circ Res
94: 1008–1010, 2004

35. Liao R, Jain M, Teller P, Connors LH, Ngoy S,
Skinner M, Falk RH, Apstein CS: Infusion of
light chains from patients with cardiac amy-
loidosis causes diastolic dysfunction in iso-
lated mouse hearts. Circulation 104: 1594–
1597, 2001

36. Keeling J, Teng J, Herrera GA: AL-amyloid-
osis and light-chain deposition disease light
chains induce divergent phenotypic trans-
formations of human mesangial cells. Lab
Invest 84: 1322–1338, 2004

37. Kisilevsky R, Lemieux LJ, Fraser PE, Kong X,
Hultin PG, Szarek WA: Arresting amyloidosis
in vivo using small-molecule anionic sulpho-
nates or sulphates: Implications for Alzhei-
mer’s disease. Nat Med 1: 143–148, 1995

38. Kisilevsky R: The relation of proteoglycans,
serum amyloid P and apo E to amyloidosis
current status, 2000. Amyloid 7: 23–25, 2000

39. Dember LM, Hawkins PN, Hazenberg BP,
Gorevic PD, Merlini G, Butrimiene I, Livneh
A, Lesnyak O, Puechal X, Lachmann HJ,
Obici L, Balshaw R, Garceau D, Hauck W,
Skinner M: Eprodisate for the treatment of
renal disease in AA amyloidosis. N Engl
J Med 356: 2349–2360, 2007

40. Elkayam O, Hawkins PN, Lachmann H, Yaron
M, Caspi D: Rapid and complete resolution
of proteinuria due to renal amyloidosis in a
patient with rheumatoid arthritis treated
with infliximab. Arthritis Rheum 46: 2571–
2573, 2002

41. Mpofu S, Teh LS, Smith PJ, Moots RJ,
Hawkins PN: Cytostatic therapy for AA amy-
loidosis complicating psoriatic spondyloar-
thropathy. Rheumatology (Oxford) 42: 362–
366, 2003

42. Ravindran J, Shenker N, Bhalla AK, Lach-
mann H, Hawkins P: Case report: Response
in proteinuria due to AA amyloidosis but not
Felty’s syndrome in a patient with rheuma-
toid arthritis treated with TNF-alpha block-
ade. Rheumatology (Oxford) 43: 669–672,
2004

CLINICAL COMMENTARY www.jasn.org

472 Journal of the American Society of Nephrology J Am Soc Nephrol 20: 469–472, 2009


