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Abstract

Bortezomib  -  Dexamethasone  (Btz/Dex)  is  an  active  regimen  in  patients  with  multiple 

myeloma and has been used in few patients with amyloidosis. Here we report a retrospective 

evaluation of the efficacy and toxicity of Btz/Dex in 26 patients with AL amyloidosis. 18 

patients (69%) received Btz/Dex as first-line treatment. Organs most frequently involved were 

kidneys (100%) and heart  (35%), 5 patients (19%) had > 2 organs involved.  The overall 

response rate was 54% (14 of 26 patients), with 8 patients (31%) achieving a hematologic 

complete  remission  (CR).  All  patients  who  reached  a  CR  received  Btz/Dex  as  first-line 

therapy. Median time to response was 7.5 weeks. Improvement in organ function was noticed 

in 3 patients (12%). Median progression free survival (PFS) and overall survival (OS) was 5.0 

and 18.7 months, respectively; in CR patients, however, median PFS and OS have not yet 

been  reached.  Toxicities  were  manageable,  with  haematological  side  effects  being  most 

common.  No  grade  3/4  neuropathy  was  observed.  Our  results  confirm  the  activity  of 

bortezomib/dexamethasone  in  patients  with  AL  amyloidosis  and  suggest  that  patients 

achieving a CR have a marked benefit for survival.
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Introduction

Primary systemic AL-amyloidosis (AL) is a clonal plasma cell disorder characterized by the 

deposition of amyloid fibrils in various organs, which eventually leads to organ dysfunction 

and death [1]. Prognosis of AL is poor, with a median survival of about a year from diagnosis 

without treatment, but survival may be prolonged by effective treatment [2]. The pathogenic 

light-chains are produced by a usually relatively small clonal population of immunoglobulin-

secreting, transformed plasma cells. Therefore, the objective of treatment in AL is suppression 

of the abnormal plasma cell clone, which then leads to a reduction of amyloidogenic light 

chains. Treatment choices depend on the patient`s age, performance status and the type of 

organ damage [3].

Aggressive  therapy  consisting  of  high-dose  melphalan  followed  by  autologous  stem  cell 

transplantation has been shown to be effective in AL [4], but only a minority of patients is 

eligible  for  this  treatment  modality  [5].  Less  intensive  treatment  approaches  include  an 

alkylating agent (usually melphalan) in combination with a corticosteroid [6]. Melphalan plus 

dexamethasone (Dex) can induce a hematologic response in up to 67% of patients with AL; 

however, median time to response is rather long (4.5 months). Thalidomide combined with 

Dex appears to be only moderately active in AL (hematologic response rate of less than 50%), 

but of even greater concern is the considerable toxicity of this regimen in patients with AL 

[7]. Therefore, effective treatment strategies are still urgently required for patients with AL, 

both in newly diagnosed and relapsed disease. 

Novel agents with proven activity in multiple myeloma (MM) are investigated in AL. Initial 

experiences  with lenalidomide in  AL have  been  promising,  but  more  data  are  needed to 

establish its therapeutic role in this plasma cell disorder [8-11].

Bortezomib (Btz) is a potent, specific and reversible inhibitor of the 26S proteasome with 

remarkable activity in multiple myeloma (MM) [12]. Based upon the sensitivity of malignant 

plasma cells to Btz and the usually rapid onset of a remission induced by Btz, it has been 

hypothesized that proteasome inhibition should also be beneficial in AL. Two reports with 

single-agent  Btz have shown promising activity  and manageable toxicity  in  patients  with 

relapsed AL [8,9]. In MM, the efficacy of Btz can be enhanced by the addition of Dex, which 

may also be true in AL. We therefore evaluated the efficacy and toxicity of the combination 

of Btz and Dex in a series of consecutive patients with AL.
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Materials and methods

Patients’ characteristics

This multicenter retrospective analysis outside the context of a clinical trial was performed on 

a  consecutive  cohort  of  26  patients  (male  =  13,  female  =  13)  with  biopsy-proven, 

symptomatic  AL amyloidosis.  Diagnosis  of  AL and assessment  of  amyloid  related  organ 

involvement followed recently published consensus guidelines [13]. Baseline characteristics 

including organ involvement are detailed in Table 1. Median age was 62 years (range 42–83). 

Treatment with Btz/Dex was performed between October 2006 and October 2009. Eighteen 

patients received Btz/Dex as first-line treatment, whereas 8 patients were treated at relapse. In 

patients with previously treated AL, the median number of prior treatment lines was 2 (range, 

1  to  6).  The  most  common  prior  treatment  regimens  consisted  of  melphalan/prednisone 

(already administered in 50% of pretreated patients), vincristine/adriamycin/dex (VAD; 25%) 

and DCEP (25%). In 23 of the patients, ECOG performance status was < 2, 3 patients had an 

ECOG performance status > 3. 

Treatment regimen

Btz was administered at a standard dose 1.3mg/m2 as an intravenous bolus twice weekly for 

two weeks (days 1, 4, 8 and 11) followed by a 10-day rest period (days 12–21). Dex was 

administered at a daily dose of 20mg on the days of Btz administration and the day after. 

Cycles were repeated every 3 weeks. Patients could receive up to 8 cycles of therapy. All 

patients received antiviral prophylaxis and proton-pump inhibitor therapy according to the 

standards of individual institutions. Since this was not a prospective trial, dose modifications 

of Btz and Dex were performed in agreement with guidelines from standard MM treatment at 

the discretion of the individual physician. Supportive therapy for side effect management was 

administered according to clinical requirements.

Patients were informed that treatment with Btz had been demonstrated to be active in MM, 

and that it was licensed for the treatment of patients with MM, but that experience with Btz in 

AL was limited thus far. All patients gave written informed consent to treatment.

Assessments

Physical examination, standard laboratory parameters, serum electrophoresis and serum free 

light chains were obtained on a monthly basis. Performance status was assessed as described 

by  the  Eastern  Cooperative  Oncology  Group  (ECOG)  criteria.  Toxicity  was  recorded 
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according  to  the  National  Cancer  Instiute  Cancer  Therapy Evaluation  Program,  Common 

Terminology Criteria for Adverse Events (Version 3.0).

Patients were considered to be evaluable for outcome after completion of at least two cycles 

of  Btz/Dex. Response  to  therapy was  defined  according  to  recently  published  consensus 

guidelines  [13].  Partial  response  (PR)  was defined  as  a  >  50% decrease  of  the  involved 

monoclonal class; complete remission (CR) was defined as a normalization of the serum free 

light chain (kappa/lambda) ratio and both light chain classes. Organ response (OR) was only 

assessed in patients who responded to Btz.

Statistical analyses

Progression free survival (PFS) was calculated from the date of Btz/Dex initiation until the 

date of progression or death. Overall survival (OS) was calculated from the time of initiation 

of therapy and death from any cause or last follow-up. Survival curves were plotted using the 

Kaplan-Meier method, and survival curves were compared by the log-rank test.
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Results

Response

Treatment outcome of Btz/Dex in 26 patients with AL is summarized in Table 2. The overall 

response rate was 54% (14 of 26 patients), with 8 patients achieving a hematologic CR (31%) 

and 6 additional patients  achieving a  PR (23%).  Of note,  only one patient  experienced a 

disease progression. Similar overall response rates were observed among untreated patients 

(58%, 10 of 18 patients) and previously treated patients (50%, 4 of 8 patients); however, all 

patients who reached a CR received Btz/Dex as first-line therapy. Median time to response 

was 7.5 weeks.

Improvement in organ function was noticed in 3 patients (12%); in 20 patients (76%), organ 

function remained stable, whereas progressive organ failure was noted in 3 patients (12%).

Survival

Median follow-up of  surviving patients  was 14.6 months. Median PFS and OS were 5.0 

months  and  18.7  months,  respectively  (Table  2,  Figure  1-4).  When  survival  times  were 

analyzed according to the quality of response, it  became evident that patients achieving a 

hematologic CR had longer PFS and OS (medians not yet reached) compared to AL patients 

who did not achieve a CR (median PFS, 2.6 month; median OS 8.9 months).

Toxicity

A summary of observed side effects is given in Table 3. The most common grade 3/4 

toxicities were thrombocytopenia and hyponatremia. Grade 2 neurotoxicity was observed in 

42% of patients. Other grade 1 and 2 toxicities observed at high frequencies included edema 

(27%), hypotension (23%) and fatigue (23%). Two patients with previously treated AL 

experienced cardiac side effects (arrhythmias) judged to be related to Btz.
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Discussion

The aim of  this  retrospective  multicenter  study was to  evaluate  the effect  of  Btz/Dex in 

patients with AL amyloidosis. The documented activity of Btz/Dex in MM and the recently 

developed  hypothesis  that  amyloidogenic  plasma  cells  may  be  particularly  sensitive  to 

proteasome inhibition [14] provide the background for exploring Btz in patients with AL. 

Plasma  cells  in  AL tend  to  accumulate  unfolded  toxic  light  chains,  which  could  further 

increase the endoplasmic reticulum stress [15] eventually leading to apoptosis. Inhibition of 

the  proteasome  by  Btz  exaggerates  endoplasmic  reticulum  stress,  further  stabilizes  pro-

apoptotic factors and thereby enhances induction of apoptosis [14]. Response rates to Btz-

based regimens in the order of 50 – 94% including a hematologic CR rate of 15% to 43% are 

in support of this hypothesis [8,9]. In agreement with these reports, our results with Btz/Dex 

show a 54% overall response rate, with 31% of patients achieving a CR. Furthermore, the 

short time to the onset of a remission (median, 7.5 weeks) is an important feature of Btz/Dex 

treatment  for  AL.  This  is  markedly  different  from  what  has  been  reported  with  other 

regimens, e.g. melphalan plus Dex and thalidomide plus Dex (median time to response, 4.5 

months and 3.6 months, respectively) [6,7]. With the known limitations of a retrospective 

analysis, these results reflect a real-life scenario of AL patients because data were derived 

from  a  consecutive  series  of  AL  patients  treated  quite  uniformly  at  major 

hematology/oncology centres.

A particular  finding  in  our  patient  series  was  the  association  of  a  hematologic  CR with 

prolonged PFS and OS (Figures 2 and 4). Response to treatment was linked to survival of 

patients  with  AL  in  previous  studies  employing  high-dose  melphalan  and  autologous 

transplantation [4]. This observation can now be extended to the setting of Btz-based therapy 

in AL. Overall, the importance of achieving a good quality remission is reminiscent of what 

has been described in MM, where depth of remission is associated with improved outcome 

[16,17].

Kastritis  et  al.  reported  for  the first  time the  efficacy  of  the  proteasome inhibitor  Btz  in 

patients with AL amyloidosis. The hematologic response rate was observed in 94%, including 

a 44% CR. The median follow up was 11.2 months [8]. Wechalekar et al. conducted a trial in 

which heavily pretreated patients received Btz with or without Dex. Btz was median the third 

line therapy (range 1 – 6). Seven out of 9 (77%) patients who were given the combination of 

Btz/Dex responded.  The median survival  was  not  reached at  24 months  from the end of 

treatment [9]. Due to the multisystemic organ involvement toxicity is a major problem in 
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these patients.  Different therapies,  e.g.  thalidomide or lenalidomide,  were not tolerated in 

patients with AL amyloidosis [7,10,5]. In our patient series, toxicity of Btz/Dex treatment was 

limited and adverse events were manageable with routine clinical care. Most grades 3 + 4 

toxicities consisted of thrombocytopenia and hyponatriemia (4%), respectively, and appeared 

to be lower than in other  studies.  Pretreated patients  with cardiac involvement  should be 

monitored closely because of their high risk of cardiac complications [8,18].

In  conclusion,  our  results  confirm  the  activity  of  the  combination  of  bortezomib  and 

dexamethasone in elderly untreated und treated patients with AL amyloidosis. Adverse events 

are rare and manageable.  Patients achieving a hematologic CR derive the greatest  benefit 

from treatment with Btz/Dex which suggests that therapeutic strategies enhancing the CR-rate 

in AL are warranted for future investigations.
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Figures:

Figure 1: Progression free survival for all patients:
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Figure 2: Progression free survival CR versus Non-CR:
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Figure 3: Overall survival for all patients:
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Figure 4: Overall survival CR versus Non-CR:
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Table 1: Characteristics of 26 patients with AL:
Number of patients Number (%)
Sex
  - Male 13 (50%)
  - Female 13 (50%)
Line in which Bortezomib is used:
  - Median/range 3 (1 - 7)
  - Untreated 18 (69%)
  - Pretreated 8 (31%)
  - BD Cycles Median 3 (range, 2 - 8)
  - Light chain type kappa/lambda 7 (27%) / 19 (73%)
  - IgG/IgA/light chain only  6 (23%) / 2 (8%) / 18 (69%)
  - Bone marrow plasma cells (%) 7 (0 - 70)
Organ involvement
  - Kidney 26 (100%)
  - Heart 9 (35%)
  - Liver 4 (15%)
  - Gastrointestinal tract 3 (12%)
  - Preripheral nerves 2 (8%)
  - Bone marrow 2 (8%)
  - Other 2 (8%)
  - Lymph nodes 1 (4%)
Number of organs involved
  - 1 9 (35%)
  - 2 12 (46%)
  - >2 5 (19%)
Baseline biochemical measurements
  - BNP>120pg/ml 9 (35%)
  - beta 2 microglobulin >3.5mg/l 11 (42%)
  - Creatinine >2mg/dl 3 (12%)
  - Albumin >3.5g/dl 12 (46%)
  - Proteinuria 21 (81%)
Previous Treatment regimes: n= 8
  - MP 4 (50%)
  - VAD 2 (25%)
  - DCEP 2 (25%)
  - Other 4 (50%)

Table 2: Response to Therapy:
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N = 26 95% CI
Progression free survival 
(median months) 5.0 2.2 - 7.9
Overall survival 
(median months) 18.7 2.5 - 34.9
Best response: Hematologic (n/%) Organ (n/%)
  - CR 8 (31%) 0
  - PR 6 (23%) 3 (12%)
  - SD 11 (42%) 20 (76%)
  - PD 1 (4%) 3 (12%)
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Table 3: Major toxicities of treatment with B/D:
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Toxicity Grade 1 + 2 Grade 3 + 4
Anemia 70% 0%
Thrombopenia 27% 4%
Leukopenia 25% 4%
Akute renal failure 4% 0%
Hyponatremia 4% 4%
Hypokalemia 4% 0%
Fatigue 23% 0%
Diarrhea 12% 0%
Constipation 4% 0%
Nausea 8% 0%
Edema 27% 0%
Hypotension 23% 0%
Arrhythmia 4% 4%
Neurotoxicity 42% 0%
Herpes zoster 12% 0%
Other 27% 0%
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