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Summary: improved survival for this diseasée. Unfortunately, the
response rate rarely exceeds 30%, and the median survival
This study investigated the response rate and toxicity of all patients ranges between 12 and 18 mo~th$he
of blood cell transplantation as treatment for primary low response rate to chemotherapy likely reflects the rela-
amyloidosis (AL). Twenty-three patients had stem cells tively small number of nonproliferative plasma cells in the
collected between November 1995 and September 1998. bone marrow of patients with this disease. Recently, reports
Conditioning included melphalan and total body of allogeneic;® syngenei® and autologou$! stem cell
irradiation in 16 and melphalan alone in 4. Three transplantation have documented objective response with
patients did not undergo stem cell infusion because of disease regression. This study was undertaken to assess the
poor performance status. Two died of progressive amy- overall response rate and the toxicities associated with stem
loid at 1 and 3 months. One patient is alive on hemodia- cell transplants for amyloidosis.
lysis. Fourteen males and six females (median age, 57
years) underwent transplantation. Renal, cardiac (by
echocardiography), peripheral neuropathy or liver amy-  Materials and methods
loidosis occurred in 14, 12, 3, and 1, respectively. Echo-
cardiography demonstrated an interventricular septal  Amyloidosis was confirmed with a tissue biopsy in all
thickness =15 mm in six patients, five of whom died patients. Sections stained with Congo red demonstrated
post transplantation. Three patients died of progressive green birefringence when viewed under polarized light.
amyloidosis at 7, 7, and 21 months. Thirteen patients Patients with secondary, familial, or localized amyloidosis
are alive with a follow-up of 3 to 26 months. Twelve were excluded. Patients with AL whose disease was limited
(60%) fulfilled the criteria of a hematologic or organ to only cutaneous involvement, purpura, or carpal tunnel
response. Severe gastrointestinal tract toxicity was seen syndrome were excluded. To ensure adequate ability to pro-
in five (25%). We conclude that blood cell trans- cure stem cells, patients could not have receix&D0 mg
plantation for amyloidosis had a much higher morbidity ~ total lifetime dose of melphala¥t. Patients had to have
and mortality compared with transplantation for myel- either a demonstrable monoclonal (M) protein in the serum
oma. The best results appear to occur in patients with  or urine or a clonal population of plasma cells in the bone
nephrotic syndrome as the only manifestation of their marrow. Their Eastern Cooperative Oncology Group per-
disease.Bone Marrow Transplantation(2000) 26, 963— formance status must have been 0 to 2. Serum creatinine
969. concentration had to bel2.5 mg/dI*® The alkaline phos-
Keywords: stem cell transplantation; multiple myeloma; phatase concentration had to k@ times the institutional
amyloidosis; monoclonal protein; nephrotic syndrome; con-upper limit of normal. All patients gave written informed
gestive heart failure consent before study entry, and the protocol and consent
form were both approved by the Institutional Review Board
of the Mayo Foundation in accordance with the Declaration
o o ) of Helsinki.
Amyloidosis is the clinical disorder that results from the Al patients underwent baseline evaluation of the amy-
deposition of insoluble fragments of immunoglobulin light |gidosis, which included amyloid stains of bone marrow
or heavy chain$.The subsequent disruption of organ func- ang fat, immunofixation of serum and urine, and an echo-
tion resulting from the extracellular deposition of thesecardiogram to estimate the severity of amyloidosis. The
fragments ultimately leads to death. Chemotherapy hagesponse criteria for amyloidosis have been defifiEdese
been used for more than 20 yearSreatment aimed at gre the same response criteria that we have used in previous
interrupting synthesis of the precursor immunoglobulinsyydies of treatment in patients with amyldiéi* The
light chain produces responses that ultimately translate intgrgan response criteria required a 50% decrease of 24-h
urine protein excretion in the absence of an increase in
Correspondence: Dr MA Gertz, Mayo Clinic, 200 First Street SW, Roch—s_erum Creatmm_e Conce.ntratlon ”.” p_atlents with renal amyl-
ester, MN 55905, USA oidosis. In patients with hepatic involvement, response
Received 6 August 1999; accepted 13 January 2000 required a 50% reduction in the serum alkaline phosphatase




Stem cell transplantation for AL
MA Gertz et al

964

level with no increase in transaminase value, bilirubinTable1l  Characteristics of study patients
value, or liver size. Echocardiographic regression of amylo=
idosis of the heart required a 2 mm decrease in the thickCharacteristic Number or  Median  Percent
ness of the interventricular septum or an increase of 20% range abnormal
in the ejection fraction. Patients with overt multiple myel-
oma were excluded. In our experience, the majority of>

ex 14 M/6F

patients with bone marrow plasmacytosis of less than SOﬁ?b%%;?rs,dl 1317_:172 5275 763
never develop any of the cardinal features of multiple myel- 25<2
oma, such as myeloma cast nephropathy or myeloma borfgeatinine, mg/di 0.6-2.4 11 3013
disease. Therefore, a diagnosis of myeloma is not madgkaline phosphatase, U 87-347 171 2@50
simply on the basis of a plasmacytosis of 10% to 30% in th jr#murmepmte'r." gdi(=12)  0.1-1.68 01 & 15
L . - protein, g 0.03-11.54 3.33 3
absence of any other clinical features of multiple myelomayrine M protein, g/dayf=16) 0.05-1.27 045 131
Patients with moderate to severe congestive heart failur®larrow cigr 1-43 11
were not eligible for this protocol. Echo IVS, mm 9-18 13 3e15

Hematologic response criteria conformed to those estat:" % 54-80 68

. . - '
22?321 1;0rr urrri1rl1jtl=:uR}Iep:g)t/gilr?r\?vée.reAlrlnglﬁloergtds f\(,)vP(():hgﬁgeg inclg+:cytoplasmic immunoglobulin positive cells (ie, plasma cells);
. . > . _Echo=echocardiography; EEejection fraction; IVS=interventricular
the size of the M peak. Patients who had only free lightseptum.
chain detectable in the serum or in the urine had immuno-
fixation performed to monitor for presence or absence of
the light chain. M component response criteria required &g|| mobilization. Three patients tolerated mobilization
50% reduction of a peak in the serum or urine after transs oorly, and it was decided not to proceed with trans-
plantation. If only a light chain was detectable, a responsg|antation. One patient with mild congestive heart failure
required complete eradication of the light chain bypecame performance status 3 after stem cell mobilization
immunofixation. _ and died of progressive cardiac amyloid 3 months after col-
Three patients had prior exposure to melphalan to a t0tgkction. In one patient with advanced hepatic amyloidosis,
dose of 400 mg, 392mg, and 60 mg, respectively. Five,ogressive ascites developed. It was elected not to proceed
patients had been treated with high-dose dexamethasongin conditioning, and he died 1 month after collection.
before be_lng evaluate_d for stem cell transplantation. Nong-pe third patient developed severe gastrointestinal (GI)
of the patients had evidence of a response before stem cgfhct toxicity: transplantation was deferred. She developed
collection. Stem cells were mobilized in all patients but ON€end-stage renal disease and is alive on hemodialysis 1 year
by using cyclophosphamide (1.5 glngiven intravenously  afier initial mobilization.
daily for 2 days. On day 3, granulocyte-macrophage col- Tyenty patients have undergone transplantation, and
ony-stimulating factor was initiated (8g/kg per day) and  heijr characteristic pretransplant hepatic, renal, and echo-
continued until stem cells were collected. Leukapheresiga diographic features are given in Table 1. Transplantation
began when the total white blood cell count recovered tQycc\rred between January 1996 and November 1998. No
>500/ul. The remaining patient received granulocyte CO"patients were lost to follow-up. The serum and urine
ony-stimulating factor (1Qug/kg per day), with stem cell jmmunoglobulin findings are given in Table 2. An M pro-
collection commencing on day 5. , tein was detectable in 18 of the 20 patients. The remaining
An average of 14 liters of blood (4-h leukapheresis) was) haq a clonal population of plasma cells in the bone mar-
processed per procedur_e_. The target progenitor cell numbeg . one 16%\ and one 12%. The symptomatic amyloid
was 5x 10° CD34-positive cells’/kg. This target was gyndrome at diagnosis is given in Table 3. Fourteen of the
achieved in all patients but one who had previously beeny ynderwent transplantation because of dominant renal
treated with 400 mg of melphalan and achieved a CD34ymyi0id. Twelve patients had positive echocardiographic

positive cell dose of 2.78 10°kg. Conditioning consisted  gjgence of amyloid, but none were in moderate to severe
of either melphalan (140 mgAnwith total body irradiation

(2 Gy twice daily for 3 days) or melphalan (200 mgjm
Supportive care after stem cell infusion included dailyT

s e . . able 2

use of an oral quinoline antibiotic combined with flucona-
zole. Because of mucositis and anorexia, all but two, ..\ patients. no
patients received total parenteral nutrition during the course T

of the transplantation. It was common to see fluid retention Serum Urine

after growth factors were begun in patients with nephrotic

Serum and urine immunoglobulin findings

syndrome. Albumin was regularly required but was not pariygne 8 4
of the protocol. AA 1
Gk 1
GA 3

1 2

Results N 5 12

There were 23 patients who had their stem cells successo serum or urine M protein in 2 patients: one had 16% plasma cells, all
fully collected. There were no deaths attributable to stem, and one had 12% plasma cells, all

Bone Marrow Transplantation



Stem cell transplantation for AL m

MA Gertz et al
Table3  Clinical syndromes in AL patient had a 50% decrease in urinary protein excretion. 965
The fourth patient died of pneumonia, with no organism
Syndrome Patients, % isolated 2 months after transplantation. All four patients had
engrafted promptly after stem cell infusion. Three
Renal (nephrotic) 70 additional patients died, two of progressive congestive heart
Cardiac by echocardiography 60 failure at 6.5 and 21 months after transplantation and one
Peripheral neuropathy 15 - L . .
Hepatic 5 of pneumonia that precipitated acute renal failure with sub-
Splenic rupture 5 sequent cardiac decompensation and death 7 months after
Autonomic neuropathy 10 transplantation. Two patients, both of whom had severe

nephrotic-range proteinuria with-6 g of protein loss per
Of the 10, seven, and three patients who had 1, 2, or 3 organ systemgay, developed acute renal failure after conditioning for
involved, nine, four, and 0, respectively, are alive. transplantation. Their pretransplant creatinine values were
2.1 and 2.4 mg/dl. One episode of acute renal failure was
congestive heart failure, with the lowest recorded ejectiorattributed to bacteremia post transplant. The patient re-
fraction at 54%. covered and eventually became dialysis independent. The
The diagnosis of amyloid was established histologicallysecond was thought to be a consequence of multiple factors,
in all patients. Three patients had a positive rectal biopsywhich included intravascular volume contraction from
nine had a positive renal biopsy, five had a positive endohypoalbuminemia in combination with moderate renal
myocardial biopsy, 17 had amyloid deposits in the bondnsufficiency pretransplant. The patient died 4 days later.
marrow, 14 had amyloid deposits in the fat, and one had ®verall, the number of days in the hospital ranged from 3
positive sural nerve biopsy. Sixteen of the 20 patientdo 78, with a median hospital stay of 22 days (d&/ to
(80%) were conditioned with melphalan and total bodyday +17).
irradiation. The melphalan was administered on ddyas Thirteen patients (65%) had documented infections after
a single dose. High-dose melphalan (200 nfy/rwas  transplantation. Six (30%) had blood cultures positive for
chosen for four patients (20%). The entire dose was giveroagulase-negative staphylococcus. Two patients had enter-
on day-1 as a single infusion over 1 h. The stem cellsococcal bacteremia. Two patients had pro¥eimetobacter
were infused in all patients on day 0. Two had pacemakersnfection, one had micrococcus, one Haseudomonasand
contraindicating radiation. In the remaining two, the treat-one hadEscherichia coli
ing physician elected to give high-dose melphalan alone Five patients (25%) had unexpected cardiac arrhythmias
because of concerns regarding mucositis. during collection and transplantation. One patient
Overall, the requisite number of stem cells was procuredleveloped atrial fibrillation and flutter with variable atrio-
with a median of four leukaphereses (range 1 to 10). Theventricular block during stem cell mobilization. Two
patient who required 10 leukaphereses had the highest prigmatients developed supraventricular tachycardia and atrial
exposure to melphalan and ultimately was transplanted witfibrillation and two developed atrial flutter with 2-to-1
more than 2 10° CD34-positive cells/kg. The median time block on day 7, day 3, day 3, and day 18 post transplant.
from the initiation of leukapheresis to day 0 of transplantAlthough these cardiac arrhythmias were not responsible
was 31 days (range 10 to 91 days). for the death of any of the five patients, the development of
One patient died suddenly (day6) and was not the arrhythmias complicated the care of four of the patients
evaluable for engraftment. The remaining 19, however, alburing critical periods of neutropenia. All five patients were
achieved engraftment. A median of 500 neutrophils waknown to have cardiac amyloidosis pretransplant. One with
achieved at a median of 9 days post transplant (range 7 ta septal thickness of 11 mm had an endomyocardial biopsy
19 days), and only one patient tookl2 days to achieve demonstrating amyloid. The other four had septal thick-
500 neutrophils. A platelet count of 20 0@divas achieved nesses of 13, 13, 13, and 15 mm. Three had low-voltage
at a median of 10 days (range 6 to 29 days). Only threelectrocardiograms typical of amyloidosis.
required>14 days to achieve 20 000 platelets. A platelet An unexpected development was marked GI tract tox-
count of 50 0004l was achieved at a median of 13 daysicity. Overall, five of the 20 patients (25%) developed
(range 7 to 70 days). Five of the patients requirelb days marked Gl tract toxicity: four of the 16 who received mel-
to achieve 50 000 platelets. phalan and total body irradiation and one of the four who
Transplantation resulted in a high proportion of patientsreceived melphalan alone. Two of the patients required
with unexpected morbidity and mortality. At this time, placement of percutaneous feeding gastrostomies to main-
seven of the 20 patients have died (35%), four as a dirediin nutrition, and two required protracted support with cen-
result of transplant-related complications (Table 4). Oneral parenteral nutrition. One of these four also had severe
patient died suddenly on day 6 after transplantation of preGl tract bleeding that precipitated multiorgan failure. The
sumed asystole or ventricular fibrillation. Autopsy demon-fifth patient never received enteral or parenteral nutritional
strated moderate cardiac deposition of amyloid deposits. Aupport but ultimately lost 25 kg of body weight before
second patient died of multiorgan failure and was foundnutritional recovery occurred and weight began to return to
to have advanced multiorgan amyloidosis at autopsy. Onpretransplant baseline.
patient, who had severe peripheral and autonomic neuro- A response was seen in 12 patients (60%) (Table 4). In
pathy before transplant, developed progressive disabilitgix patients, the nephrotic syndrome improved significantly.
post transplant and died of aspiration pneumonia, secondarhhe reduction in urinary protein excretion exceeded
to a protracted bedridden status, before day 100. Thig.9 g/day in all responding patients with nephrotic syn-
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Table 4 Transplant outcome in 20 patients conditioned

Age, year/sex Response Status, mo Cause of death
70/M N D, 2.0 Post-BMT pneumonia
59/M Urine k resolved 24 urine 6.5— 0.3 g/d 32
47IM 24 urine 9.7— 3.6 g/d 31
59/F Urine A resolved 24 urine 7.4— 0.1 g/d 26
43/F Gl pseudo-obstruction requiring cpn which D, 21.4 Progressive CHF
resolved
Subsequent cardiac progression
39/M Liver size] 6 cm 20.7
48/F N D, 6.5 Progressive CHF
52/M N D, 7.1 Pneumonia, ARF, advanced cardiac AL at
autopsy
58/M N 17.2
65/M Mixed (urine protein decreased D, 2.3 Aspiration, progressive autonomic failure
6000— 2470 mg/d but neuropathy worsened)
37/M Serum and urine resolved 24 urine 16
11.5—4.0g/d
44/F Serum IgA 1680— 96 mg/dI D, 1.0 Multiorgan failure, advanced AL at
autopsy
62/M N D, 0.2 Sudden cardiac death, moderate cardiac
AL at autopsy
58/F 22 urine 7.9— 3.0 g/d 10.0
47/M Serum and urine resolved 6.3
40/M 24 urine 8.8— 2.4 g/d 7.6
65/M Marow PC: 28— 5% 3.9
Serum and urinex resolved
57/M Urine A resolved 3.3
60/M N 55
63/F Serum G\ 1.43— 0.2 mg/dl 4.0

Urine 4395— 1005 mg/d

ARF =acute renal failure;, BMTFEbone marrow transplant; CHEcongestive heart failure; cpncentral parenteral nutrition; B died;
Gl = gastrointestinal; N- no response; PE plasma cells; 24urine= 24-h urine protein excretion.

drome, with no increase in creatinine concentration. Inamyloidosis. Moreaet al® published a report of a 46-year-
every case this decrease exceeded 50% of pretransplant uold patient with amyloidosis and congestive heart failure
nary protein excretion. One patient who had symptomatiavho survived 17 months after a bone marrow transplant,
Gl tract pseudo-obstruction pretransplant requiring parwith evidence of a hematologic response measured by
enteral nutrition returned to a normal nutritional state. Oneeradication ofA light chains from the urine. Syngeneic
patient had resolution of hepatomegaly, and eight patientsansplantation has also been reported after failed mel-
(three of whom had organ responses listed above) had sigghalan and prednisone therapy in a 32-year-old patient,
nificant hematologic responses with marked reduction owith improvement in autonomic neuropathy and urinary
elimination of the synthesis of monoclonal immunoglob- protein loss. The clinically related but histologically dis-
ulins (Table 4). At this time, 13 of the 20 patients remaintinct light chain deposition disease has also been treated
alive (65%) with follow-up of 3 to 30 months (median, successfully with cyclophosphamide and total body
16 months). In the 12 responders, the median time tdrradiation?° Comenzoet aP* reported five patients, all of
response was 4 months and three toe® months. whom had regression of their amyloidosis after stem cell
transplantation using melphalan-only conditioning. In a
subsequent update of 25 patietfts]1l of 17 survivors
Discussion experienced improvement of amyloid-related organ
involvement. When the information was updated to 50
Therapy for AL continues to be unsatisfactory. Melphalanpatients in abstract forif, 21 were evaluated 12 months
and prednisone therapy was first used for the managemepbst therapy: 13 had improved and six had stable amyloid-
of this disorder in 1975, based on a regimen with knownrelated organ involvement. Important prognostic factors for
activity in the management of multiple myelortfaln the  adverse overall survival included>1 organ system
years since then, the median survival of patients with amyinvolved, cardiac involvement, and ageb5 years.
loidosis treated in this way did not exceed 2 year@nly Moreauet al! recently reported on a multicenter study
a minority of patients respond to this therapy and thereforef 21 patients. They found an unexpectedly high death rate
the treatment did not have a profound impact on survivalfrom toxic reactions of 43% (nine of 21), but 10 of the 12
Stem cell transplantation has been shown to improve theurvivors achieved a response. We likewise saw an unex-
complete response rate and the overall survival of patientgectedly high death rate from toxic reactions, with an excel-
with multiple myelomal”*8 It is, therefore, reasonable to lent response rate in those patients surviving the procedure.
consider stem cell transplantation in the management oBillmore et aP® also reported in abstract form on 27
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patients who underwent high-dose melphalan therapy, witimpact of Gl tract involvement with amyloid on transplant- %7

30% treatment-related deaths due to multiorgan failureassociated Gl tract morbidity is difficult to assess accurately
They also saw Gl tract hemorrhage as an unexpected conbbefore transplant. However, the treating physician must be
plication in two patients. A clinical response was seen inaware of an unusually high prevalence of Gl tract mor-
57% of patients, with documented regression of amyloidbidity. Kazmi and Schey reported four transplants for
by serum amyloid P scanning in 50% of patients. Theyamyloidosis, with two deaths: one catastrophic GI hemorr-
reported that important prognostic factors for a successfuhage and one case of pneumonia a year post transplant.
outcome included a creatinine clearane80 ml/min, uri- Ultimately, the response rate that we saw exceeds our
nary protein loss<3 g, absence of congestive heart failure, previous experience using conventional-dose chemo-
absence of hepatomegaly, and absence of peripheral neuttherapy. In general, the response rate in all patients treated
pathy. with melphalan and prednisone is 30%, and when patients
The optimal mobilization scheme for patients with amy- exclusively with amyloid nephrotic syndrome without renal
loid is unknown. In multiple myeloma, the stem cell yields insufficiency are evaluated, their response rate is 40%. In
appear to be greater when chemotherapy is combined witthis study, 12 of the 20 (60%) demonstrated a response
a growth factor. In patients receiving 1@ of growth fac- using identical criteria, suggesting that dose-intensive
tor per kg per day, we have seen severe episodes of fluichemotherapy may produce superior responses if the
retention, progressive edema, bilateral pleural effusionspatients can survive conditioning. It therefore becomes
and ill-defined pulmonary syndromes that we have not seemportant to determine which patients are optimal candi-
using growth factor combined with cyclophosphamide atdates for conditioning. It is likely that this will be a highly
the modest dose of 3 gAnWe have not seen any unusual selected group. Currently, transplantation would not be
complications of the cyclophosphamide during the neutroappropriate for the majority of patients with amyloidosis.
penic period and our anecdotal experience suggests that tlthers have suggested that patients older than 55 years are
use of cyclophosphamide with the lower dose of growthnot suitable candidaté$.In the six patients older than 60
factor of 5ug/kg/day may be desirable. years who had transplants, two had a single organ involved,
We believe that when carefully applied, stem cell transtwo had two organs involved, and two had three organs
plantation can be effective in the management of patientivolved. The deaths occurred in both patients with three-
with amyloid, but careful selection of patients is required.organ involvement and one of the two with two-organ
From 1983 to 1997 we evaluated 1288 patients with biopsyinvolvement. Three of the patients had cardiac involvement
proven amyloid. When applying the criteria of no overtand this may have played a role in the poor outcome in
multiple myeloma, age<70 years, echocardiographic sep- older patients. Conditioning in four of the six included radi-
tal thickness<15 mm with an ejection fraction greater than ation. Two of the four died. Two of the patients received
55%, serum creatinine2 mg/dl, alkaline phosphatase3  melphalan only and one of the two died. We do not believe
times normal, and direct bilirubins2 mg/dl, only 207 that the total body radiation played a role in the toxic death
(16%) would have fulfilled the eligibility criteria and been rate. The two oldest patients were 65 and 70 years old, and
candidates for stem cell transplantation. both died before day 100, suggesting that age can play an
Our death rate of 20% from toxic reactions far exceedsmportant role in patient selection. In addition, patients with
the treatment-related mortality we have seen in autologousioderate cardiac amyloidosis should not be considered
transplantation for multiple myeloma (2%), Hodgkin’s dis- candidates for transplantation, which would eliminate one
ease, and non-Hodgkin’s lymphoma. This suggests therpatient in five. Six of the patients we treated with trans-
are features of patients with amyloidosis that are uniquelantation did not have overt congestive heart failure, but
compared with other patients with hematologic malignancydid have an echocardiogram demonstrating an interven-
undergoing transplantation. The unexpected developmenticular septal thickness15 mm, and five of these six have
of acute renal failure may be related to the marked volumelied, suggesting that significant echocardiographic evi-
contraction typically seen in patients with hypoalbumin-dence of amyloid, even in the absence of congestive heart
emia; intravascular volume contraction is seen as a conséailure, should be considered a contraindication to trans-
guence of hypoalbuminemia due to high urinary proteinplant. The high proportion of supraventricular tachy-
losses. In addition, such patients are frequently treated witarrhythmias during collection and transplantation was also
diuretics that increase vascular volume depletion. Theassociated with pretransplant echocardiographic evidence
extreme Gl tract toxicity was also significant, requiring pro- of amyloid, further complicating the management of these
tracted nutritional support for four patients. Schulenbetrg patients in the hospital. Similar cardiac toxicity has been
al?* reported on a patient with AL who died of Gl tract reported with the use of standard-dose chemotherapy in
perforation, presumably related to amyloid infiltration of patients with cardiac amyloidosis.
submucosal vessels in the bowel. There were two deaths The ideal conditioning pretransplantation of patients with
due to GI tract hemorrhage in the group reported byamyloid is not established. We did observe a higher preva-
Gillmore et aP® as well. Routine endoscopic biopsy of the lence of mucositis as well as the need for total parenteral
intestinal tract reveals amyloid deposits in 80% of patientsnutrition in the patients receiving total body irradiation.
The overwhelming majority of patients do not have Gl tractHowever, it does not appear that the conditioning had an
symptoms pretransplantation. It is difficult to determineimpact on outcome. Outcome was related primarily to the
whether routine endoscopic biopsy should be part of theextent of cardiac involvement and the number of organs
pretransplantation evaluation of patients with amyloidosisnvolved at the time of transplantation.
if they have no symptoms referable to the Gl tract. The The protracted time to recognize a response in this dis-
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968 Table5  Guidelines for selection of transplant patients patients with primary amyloidosis: a randomized trial of mel-
phalan, prednisone, and colchicine versus colchicine dxty.
Absolute contraindication J Med1996,100 290-298.
Clinical congestive heart failure 6 Kyle RA, Gertz MA, Greipp PRet al. A trial of three regi-
Total bilirubin >3.0 mg/d| mens for primary amyloidosis: colchicine alone, melphalan
Echocardiographic ejection fraction55% and prednisone, and melphalan, prednisone, and colchicine.
Relative contraindication New Engl J Medl997;336 1202-1207.
Serum creatinine>2.0 mg/di 7 Gillmore JD, Davies J, Igbal At al. Allogeneic bone marrow

Interventricular septal thickness15 mm
Age >60 years
More than two visceral organs involved

transplantation for systemic AL amyloidosiBr J Haematol
1998; 100 226-228.

8 Guillaume B, Straetmans N, Jadoul & al. Allogeneic bone
marrow transplantation for AL amyloidosi8one Marrow
Transplant1997;20: 907-908.

order is not surprising. The fact that three patients togk 9 van Buren M, Hen®J, Verdonck LFet al. Clinical remission
months to fulfill the criteria for response fits with the after syngeneic bone marrow transplantation in a patient with

) . ; AL amyloidosis.Ann Intern Med1995;122 508-510.
known pathogenesis of amyloidosis. Presumably, trans;,

. . . X . Comenzo RL, Vosburgh E, Falk R#f al. Dose-intensive mel-
plantation quite quickly stopped the synthesis of immuno- — phajan with blood stem-cell support for the treatment of AL

globulin light chains by the bone marrow plasma cells.  (amyloid light-chain) amyloidosis: survival and responses in
Once precursor protein production is interrupted, however, 25 patientsBlood 1998; 91: 3662—3670.
it takes some time for amyloid deposits to be resorbed by.1 Moreau P, Leblond V, Bourquelot €t al. Prognostic factors
the body. With conventional chemotherapy, it regularly  for survival and response after high-dose therapy and autolog-
takes a year for amyloid deposits to resorb, reflecting the ous stem cell transplantation in systemic AL amyloidosis: a
low turnover rate of amyloidn vivo.2® report on 21 patientsBr J Haematol1998;101: 766-769.

Even given the potential restrictions of age, multiorganl? Saetrget'v'é’c Io_\?ecg; l\gf?érlrk;\ll\(l)%rgscclsjlﬁr:#sz?;rgzolrr:ﬂil#]errl]c&rllt?p|e
involvement, and echocardiographic cardiac involvement, m Ay

. . ' yeloma.Bone Marrow Transplani997;20: 375-380.

there will still be a subset of patlents.whq appear to havels Jagannath S, Tricot G, Barlogie B. Autotransplants in multiple
an improved outcome when treated with hlgh—do_se therapy. myeloma: pushing the envelopelematol Oncol Clin North
An Eastern Cooperative Oncology Group study is currently  aAm 1997:11: 363—381.
under way to determine whether our results can be duplii4 Kyle RA, Greipp PR. Primary systemic amyloidosis: compari-
cated at many other centers. For now, clinicians should be son of melphalan and prednisone versus placBlamnd 1978;
cautious and need to be highly selective in determining 52 818-827.
which patients should be considered for stem cell transl5 BladeJ, Samson D, Reece Bt al. Criteria for evaluating
plantation. disease response and progression in patients with multiple

Our study has insufficient follow-up and numbers to myeloma treated by high-dose therapy and haemopoietic stem

- - . cell transplantationBr J Haematol1998;102 1115-1123.
Iassefs the truelsturVIvaI. rgte, ”SkdOf. rslaﬁe{ potenltl?jl fO{G Kyle RA, Gertz MA. Primary systemic amyloidosis: clinical
ong_— erm complete remission, and risk ot late ”?yeo _ys_- and laboratory features in 474 cas&emin Hematoll995;
plasia. We report our results because we believe it is 35 45 59
important for centers that do a small number of transplant37 Attal M, Harousseau J-L, Stoppa A-kt al. A prospective,
in patients with amyloidosis to be aware of the unique tox-  randomized trial of autologous bone marrow transplantation
icities that can be seen. The restrictions outlined above in and chemotherapy in multiple myelomblew Engl J Med
terms of age, cardiac involvement, multiorgan involvement, 1996;335 91-97. _
and renal insufficiency should be applied in the selectionl8 Bataille R, Harousseau JL. Multiple myelonfdew Engl J
Table 5 Med 1997; 336 1657-1664.
process (Table 5). o .
19 Moreau P, Milpied N, de Faucald al. High-dose melphalan
and autologous bone marrow transplantation for systemic AL
amyloidosis with cardiac involvementBlood 1996; 87:
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