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Relapsed after Autograft: A Multicenter Retrospective Study 

Based on Donor Availability 

Francesca Patriarca, Hermann Einsel, Francesco Spina, Benedetto Bruno, Miriam Isola, Chiara Nozzoli, 

Andrea Nozza, Alessandra Sperotto, Fortunato Morabito, Gernot Stuhler, Moreno Festuccia, Alberto Bosi, 

Renato Fanin, Paolo Corradini. 

 

Abstract 

Allogeneic stem cell transplantation (allo-SCT) using reduced-intensity conditioning (RIC) is a feasible 

procedure in selected patients with relapsed multiple myeloma (MM), but its efficacy remains a matter of 

debate. The mortality and morbidity related to the procedure and the rather high relapse risk make the use 

of allo-SCT controversial. In addition, the availability of novel antimyeloma treatments, such as bortezomib 

and immunomodulatory agents, have made allo-SCT less appealing to clinicians. We investigated the role of 

RIC allo-SCT in patients with MM who relapsed after autologous stem cell transplantation and were then 

treated with a salvage therapy based on novel agents. This study was structured similarly to an intention-

to-treat analysis and included only those patients who underwent HLA typing immediately after the 

relapse. Patients with a donor (donor group) and those without a suitable donor (no-donor group) were 

compared. A total of 169 consecutive patients were evaluated retrospectively in a multicenter study. Of 

these, 75 patients found a donor and 68 (91%) underwent RIC allo-SCT, including 24 from an HLA-identical 

sibling (35%) and 44 from an unrelated donor (65%). Seven patients with a donor did not undergo allo-SCT 

for progressive disease or concomitant severe comorbidities. The 2-year cumulative incidence of 

nonrelapse mortality was 22% in the donor group and 1% in the no-donor group (P < .0001). The 2-year 

progression-free survival (PFS) was 42% in the donor group and 18% in the no-donor group (P < .0001). The 

2-year overall survival (OS) was 54% in the donor group and 53% in the no-donor group (P = .329). In 

multivariate analysis, lack of a donor was a significant unfavorable factor for PFS, but not for OS. Lack of 

chemosensitivity after salvage treatment and high-risk karyotype at diagnosis significantly shortened OS. In 

patients who underwent allo-SCT, the development of chronic graft-versus-host disease had a significant 

protective effect on OS. This study provides evidence for a significant PFS benefit of salvage treatment with 

novel drugs followed by RIC allo-SCT in patients with relapsed MM who have a suitable donor. 

  

Introduction  

The spectrum of treatment options for patients with relapsed multiple myeloma (MM) has changed 

dramatically over the past 10 years. The introduction of thalidomide, its analog lenalidomide, and the 

proteasome inhibitor bortezomib have expanded the therapeutic arsenal of salvage treatments. A response 

rate of 30%-60% and a median response duration of 6-12 months has been achieved 1, 2, 3, 4. Moreover, 

an improvement in overall survival from the time of relapse has been observed in patients treated with 

novel agents compared with patients who were never exposed to these agents [5]. However, the majority 

of patients develop resistance over time and continue to suffer recurrent relapses; thus, long-term disease 

control or cure cannot be achieved. 



 

Allogeneic stem cell transplantation (allo-SCT) is a potentially curative option because of a tumor-free graft 

and a postulated graft-versus-myeloma effect. Compared with the other treatment modalities for MM, 

allo-SCT induces the highest rate of clinical complete responses and molecular responses 6, 7. However, 

despite improvements in supportive care and patient selection, allo-SCT with myeloablative conditioning 

has a nonrelapse mortality (NRM) of 20%-44% due to organ toxicities, graft-versus-host disease (GVHD), 

and infections 8, 9. Reduced-intensity conditioning (RIC) transplantation regimens were introduced in the 

late 1990s to reduce the toxicity of the preparatory regimens and to maintain the immunologic effect of 

donor lymphoid cells (ie, graft-versus-tumor effect) [10]. Currently, the most consolidated results of RIC 

allo-SCT have been reported in patients with newly diagnosed MM with an HLA-identical sibling donor after 

tumor burden reduction with high-dose therapy followed by autologous stem cell transplantation (auto-

SCT). A few randomized trials have compared this strategy with auto-SCT alone 11, 12, 13, 14, and 2 of 

those studies suggested superior event-free survival and overall survival (OS) in patients who underwent 

allo-SCT 12, 13. The use of RIC allo-SCT in relapsed patients has been tested only in retrospective trials and 

in only 1 prospective phase II study limited to patients receiving transplants from unrelated donors 10, 15, 

16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27. The largest study to date, from the European Group for Blood 

and Marrow Transplantation [15], included 229 patients with a heterogeneous pretransplantation disease 

status. The most common limitation was the high rate of disease progression, particularly in patients with 

advanced disease and in heavily pretreated patients; other important open questions were the increased 

NRM in patients receiving transplants from unrelated donors and the high morbidity due to chronic GVHD 

in elderly recipients. 

 

Salvage treatment with novel agents and RIC allo-SCT are not alternative therapies per se. It can be 

hypothesized that the use of a salvage treatment incorporating novel agents followed by RIC allo-SCT at the 

time of the first relapse after auto-SCT can provide good disease control. To evaluate RIC allo-SCT as a 

realistic salvage option in the clinical setting of relapsed MM, we performed a retrospective analysis in 

patients who relapsed after single or tandem auto-SCT and were treated with novel agents. The 

participating centers were 7 hematologic institutions that in the last decade have independently adopted a 

policy of HLA-typing patients and their siblings and/or starting an unrelated donor search soon after failure 

of auto-SCT because of the intention to proceed to allo-SCT. Our study was structured similarly to an 

intention-to-treat analysis; outcomes were compared in patients in whom a sibling or unrelated donor had 

been identified (donor group) and those without a suitable donor (no-donor group). The objective of the 

study was to examine whether having a donor might be beneficial for the outcome of patients with MM 

who relapsed after treatment with a salvage therapy incorporating novel agents at the time of the first 

relapse after auto-SCT. 

 

Patients and Methods  

Patients  

Between 2002 and 2008, in the 7 participating centers, a total of 619 patients with newly diagnosed MM 

underwent single or tandem auto-SCT, 291 of whom relapsed after autografting. Of these patients, 169 

fullfilled the study criteria and were enrolled in this retrospective study. The study design was approved by 



the Institutional Review Boards of all 7 participating institutions. This study was structured as follows. First, 

a synopsis of the study was sent to the centers. After agreeing to join the study, a center received a letter 

explaining how to collect the data required on a specific patient form. Each center designated an 

investigator in charge of the study. Each center reviewed all of the patients with MM who relapsed after 

single or tandem auto-SCT between 2002 and 2008, including those patients who had a clinical relapse 

requiring treatment, received a single salvage treatment including new drugs (thalidomide or lenalidomide 

or bortezomib), and underwent HLA typing within 30 days after the relapse date with the aim of identifying 

a sibling and/or unrelated donor and performing an allo-SCT within 1 year after relapse. The patient forms 

returned by the centers were reviewed by a statistician and a senior hematologist, and, if necessary, 

specific queries were sent back to the centers. 

 

Disease response was evaluated through clinical examination, blood chemistry tests, bone marrow biopsy 

analysis, and imaging techniques (whole-skeleton X-ray and spinal magnetic resonance imaging, according 

to each center€™s policy). In cases of clinically suspected extramedullary disease, appropriate imaging 

techniques (magnetic resonance imaging, computed tomography, or 18F-fluorodeoxyglucose positron 

emission tomography) and/or needle aspiration or biopsy were performed at the discretion of the 

attending physician. Karyotype at diagnosis was detected by fluorescence in situ hybridization, if available, 

to assess the following baseline abnormalities: t(14;14), deletion 17p13, and deletion 13q14. The presence 

of these abnormalities identified a high-risk karyotype. Response was evaluated according to the 

international uniform response criteria for MM [28]. 

 

A search for a sibling donor was performed in all 169 enrolled patients, and another search for a suitable 

unrelated donor was performed in 110 patients. The search for an unrelated donor was not initiated in 59 

patients because of the availability of an HLA-matched sibling donor (n = 28), patient refusal (n = 6), or 

medical decision (n = 25). The attending physicians decided to avoid the search for an unrelated donor 

because of the following reasons: patient age ‰¥60 years at relapse (n = 18), previous solid cancer (n = 3), 

or poor cardiac or lung function (n = 4). 

 

A total of 75 patients (44%) had a suitable donor, and 94 (56%) did not. The latter patients were treated 

according to the protocol of each center, with salvage therapy continued as long as it was clinically required 

(Figure 1). 

 

 

 

 

 

 



Figure 1. Flow chart of the study 

 

Sixty-eight of the 75 patients with a donor (91%) underwent allo-SCT (Table 1). Seven of these 75 patients 

(9%) did not receive the planned allo-SCT and thus were excluded from the analysis of outcome restricted 

to the allo-SCT patients, although they were included in the donor versus no-donor analysis. Reasons for 

not receiving allo-SCT were disease progression (n = 4) and serious comorbidities (n = 3). Twenty-four of the 

patients undergoing allo-SCT (35%) had an HLA-identical sibling donor, and 44 (65%) had an unrelated 

donor. For unrelated donors, HLA typing for HLA-A, -B, -C, and -DRB1 loci was required. Thirty unrelated 

donors had a known HLA match; 24 of these donors were full 10/10 allele HLA-matched, and the other 6 

had a single antigen mismatch in major histocompatibility complex class I. Fifty-seven patients (84%) 

received peripheral stem cells, and 11 (16%) received bone marrow. Preparative regimens before allo-SCT 

were either RIC or nonmyeloablative (NMA). These regimens included fludarabine and melphalan with or 

without thiotepa in 28 patients (41%), fludarabine plus 2 Gy total body irradiation (TBI) in 24 cases (35%), 

fludarabine and cyclophosphamide in 5 patients (7%), fludarabine and treosulfan in 6 patients (9%), and 

other combinations in 5 patients. GVHD prophylaxis consisted of cyclosporine plus methotrexate in 44 

patients and mycophenolate mofetil in 24 patients, with the addition of antithymocyte globulin (ATG) in 21 

of the 44 transplants from unrelated donors. Acute and chronic GVHD were graded according to standard 

international criteria 29, 30. 

 

 

 

 

 

 

 



Table 1. Characteristics of the Patients Who Underwent Allo-SCT (n = 68) 

 

Statistical Analysis  

Data were collected in an XLS database and imported into Stata/SE 9.0 for Windows (StataCorp, College 

Station, TX) for statistical analysis. The close-out date for analysis was December 2010. Two analyses were 

performed: a so-called €œdonor versus no-donor€• analysis to compare the outcomes of patients based on 

the availability of a donor, and an analysis limited to patients undergoing allo-SCT to assess the outcome 

RIC allo-SCT in patients with MM. The starting points of our analyses were the day of relapse after auto-SCT 

for the comparison of the donor and no-donor groups and the day of allo-SCT for the analysis restricted to 

the patients undergoing allo-SCT. 

 

NRM was defined as death due to all causes not related to myeloma. The cumulative incidence method was 

used to estimate the rate of acute and chronic GVHD, NRM, and relapse. Overall survival (OS) was defined 

as the time (in months) from the aforementioned starting points to either death or the last observation. 

Progression-free survival (PFS) was defined as the time from these starting points to relapse, progression, 

death, or last observation. In the allo-SCT group, salvage treatment consolidated by allo-SCT was 

considered a unique treatment; thus, relapse or progression was determined at the time of the first 

evaluation after allo-SCT. 

 



OS and PFS were described using the Kaplan-Meier approach. The cumulative incidence method was used 

to estimate relapse and NRM, accounting for the presence of competing risks. Quantitative variables were 

tested for normal distribution using the Kolmogorov-Smirnov test. Comparisons between groups were 

performed using the t test or the Mann- Whitney U test, depending on the Kolmogorov-Smirnov test 

results. The Ï‡2 test was used to analyze categorical values; when assumptions for Ï‡2 tests were not 

verified, the Fisher exact test was used. Based on the method of Fine and Gray (1999), competing-risk 

regression was used to compare relapse and NRM in the donor and no-donor groups. OS and PFS were 

analyzed using Cox proportional hazard models, after the proportional hazards assumption had been 

verified. 

 

In univariate analysis, variables considered as possible prognostic factors were age at transplantation 

(years), year of diagnosis (before 2000, 2000-2003, 2004 and after), interval between diagnosis and auto-

SCT (months), type of monoclonal gammopathy (IgG, IgA, Bence-Jones, or nonsecretory), Durie and Salmon 

stage (I, II, or III), karyotype at diagnosis (high risk or standard risk), number of auto-SCTs (single or double 

procedure), induction before auto-SCT (conventional agent or novel drugs), extramedullary myeloma at 

relapse (present or absent), interval between auto-SCT and relapse (months), interval between relapse and 

start of salvage treatment (months), type of salvage treatment (thalidomide-based, bortezomib-based, or 

lenalidomide-based), duration of salvage treatment (months), and response to salvage treatment 

(responsive or unresponsive). In the patients undergoing allo-SCT, time between diagnosis and allo-SCT 

(months), disease status before SCT (responsive or unresponsive), type of conditioning regimen (RIC versus 

NMA), donor (sibling or unrelated), HLA typing (HLA-matched related versus HLA-matched unrelated versus 

HLA-mismatched unrelated), stem cell source (bone marrow or peripheral blood), ATG (yes or no), acute 

GVHD (grade 0-I or grade II-IV), chronic GVHD (absent or present), and donor lymphocyte infusion (DLI; yes 

or no) were considered as possible prognostic factors. 

 

Acute and chronic GVHD were treated as time-dependent variables. Multivariate stepwise analyses 

included all variables found to be significant at P ‰¤ .10 on univariate analysis. Retention in the stepwise 

model required that the variable be significant at P ‰¤ .05 in multivariate analysis. 

 

Results  

Donor versus No-Donor Analysis: Comparison of Patient Clinical Characteristics at Diagnosis and at Relapse  

The median patient age was significantly younger in the donor group compared with the no-donor group 

(55 versus 59 years; P ‰¤ .001); however, the 2 groups had similar main clinical characteristics at diagnosis 

and at relapse (Table 2, Table 3). In fact, no significant differences were detected between the 2 groups 

with regard to type of M-component, MM stage at diagnosis, high-risk karyotype at diagnosis, or year of 

MM diagnosis, but the prevalence of extramedullary manifestations was significantly higher in the donor 

group (21% versus 9%; P = .042). The median time between auto-SCT and relapse was 16 months in the 

donor group and 17.5 months in the no-donor group (P = .363), and the median interval between relapse 

and the start of salvage treatment was ‰¤1 month in both groups (P = .124). The type of salvage therapy 

administered was not significantly different in the 2 groups, with thalidomide-based regimens in 52% of the 

donor group and 39% of the no-donor group, bortezomib-based regimens in 33% of the donor group and 



33% of the no-donor group, lenalidomide-based regimens in 9% of the donor group and 18% of the no-

donor group, and other therapies in 6% of the donor group and 10% of the no-donor group. The median 

duration of salvage treatment was 4 months in the donor group and 5 months in the no-donor group (P = 

.497). The quality of response after salvage treatment did not differ significantly between the 2 groups 

(complete response [CR] + very good partial response [VGPR], 33% versus 29%; partial response [PR], 47% 

versus 32%; resistance, 12% versus 19%; progression, 8% versus 20%; P = .09). 

 

Table 2. Clinical Characteristics of the Patients at Diagnosis and at the Time of Auto-SCT 

  

 

 

 

 

 



Table 3. Clinical Characteristics of the Patients at Relapse 

 

Survival Curves  

The median follow-up after the beginning of salvage treatment was 19 months (range, 1-97 months) in all 

patients and 29 months (range, 6-88 months) in surviving patients. At the last follow-up, 27 of 75 patients 

(36%) in the donor group and 24 of 94 patients (26%) in the no-donor group were alive and maintained a 

clinical response (CR + PR). Overall, 111 of 169 patients (66%) progressed or relapsed after therapy. For all 

patients, the median PFS was 12 months (range, 1-88 months), and the median OS was 19 months (range, 

1-97 months). The 2-year cumulative incidence of relapse was 41% in the donor group and 81% in the no-

donor group (sub-hazard ratio, 3.148; 95% confidence interval [CI], 2.098-4.721; P < .0001) (Figure 2A) The 

2-year PFS was 42% in the donor group and 18% in the no-donor group (hazard ratio [HR], 2.018; 95% CI, 

1.392-2.926; P < .0001) (Figure 2B). The 2-year OS was 54% in the donor group and 53% in the no-donor 

group (HR, 1.233; 95% CI, 0.809-1.879; P = .329) (Figure 2C). 

 

 

 

 



Figure 2. Comparisons between donor and no-donor groups. (A) Incidence of relapse (P < .0001). (B) PFS 

(P < .0001). (C) OS (P = .329). (D) NRM (P = .0004). 

 

 

Novel agents associated with steroids or other drugs were administered as second-line salvage treatment in 

23 of 25 patients (91%) of the donor group and 44 of 52 patients (84%) of the no-donor group and as third-

line salvage treatment in 6 of 9 patients (67%) of the donor group and 17 of 33 patients (51%) of the no-

donor group. 

 

Prognostic factors that were significantly (P ‰¤ .10) associated with PFS in the univariate proportional 

hazards model were unavailability of a donor (HR, 2.02; 95% CI, 1.39-2.92; P < .001), duration of salvage 

treatment (HR, 0.96; 95% CI, 0.94-0.99; P = .005), and unresponsiveness to salvage treatment (HR, 2.27; 

95% CI, 1.81-4.09; P < .001). The variables that showed a significant association with OS in the univariate 

analysis were abnormal karyotype at diagnosis (HR, 2.42; 95% CI, 1.17-4.99; P = .017), double auto-SCT (HR, 

1.49; 95% CI, 0.96-2.35; P = .079), duration of salvage treatment (HR, 0.95; 95% CI, 0.91-0.98; P = .004), and 

unresponsiveness to salvage treatment (HR, 3.68; 95% CI, 2.29-5.90; P < .001). Other clinical features of 

MM, such as patient age, year of diagnosis, interval between diagnosis and auto-SCT, type of monoclonal 

gammopathy, stage, type of induction therapy, extramedullary relapse, and interval between auto-SCT and 

relapse, were not significant predictors for PFS and OS in univariate analysis. In multivariate analysis, donor 

unavailability was a significant unfavorable factor for PFS (HR, 2.86; 95% CI, 1.84-4.43), but not for OS 

(Table 4). Lack of chemosensitivity after salvage treatment significantly reduced both PFS and OS (HR, 2.37; 

95% CI, 1.57-3.58 and HR, 3.81; 95% CI, 1.76-8.24, respectively). Moreover, high-risk karyotype at diagnosis 

and previous treatment with double auto-SCT versus single auto-SCT had a significant negative impact on 



OS (HR, 2.37; 95% CI, 1.13-4.96 and HR 2.83; 95% CI, 1.04-7.69, respectively). The only protective factor 

identified was a longer duration of salvage treatment, which was associated with better PFS (HR, 0.96; 95% 

CI, 0.93-0.98). 

 

Table 4. Multivariate Analysis of PFS and OS Data 

  

 

Toxicity and NRM  

A total of 91 of 169 patients (54%) died after treatment. The causes of death were progressive disease in 73 

patients (43%) and toxicity in 18 patients (11%). Forty-one of 75 patients (55%) in the donor group died, 24 

from myeloma (32%) and 17 from toxicity (23%). In the no-donor group, 50 of 94 patients (53%) died, 49 

(52%) due to disease and 1 (1%) due to toxicity. The 2-year cumulative incidence of NRM was 22% in the 

donor group and 1% in the no-donor group (sub-hazard ratio, 0.049; 95% CI, 0.006-0.381; P = .0004) (Figure 

2D). 

 

Outcome of Patients Undergoing Allo-SCT  

A total of 68 of 75 patients (91%) with a donor proceeded to RIC allo-SCT. The median time between HLA 

typing and allo-SCT was 8 months (range, 3-30 months); 52 of 68 patients (76%) underwent transplantation 

within 12 months, and 16 of 68 (24%) did so within 24 months. At the last follow-up, 19 of 68 patients 

(28%) were alive in stringent CR (n = 7), CR (n = 8), or VGPR (n = 4), and another 8 patients (12%) were in 

PR; thus, 27 patients (40%) maintained a clinical objective response. The median observed PFS was 13 

months, with an estimated 1-year PFS of 64% and 2-year PFS of 38%. The median observed OS was 35 

months, with an estimated 1-year OS of 73% and 2-year OS of 55% (Figure 3). Thirty-six patients (48%) died, 

19 (25%) due to disease progression and 17 (23%) due to transplantation-related causes. This translates to 

a 1-year NRM of 18% and 2-year NRM of 22%. Grade II-IV acute GVHD was seen in 28 evaluable patients 

(41%), and chronic GVHD was seen in 21 (39%). 

 



 

Figure 3. PFS (A) and OS (B) curves of patients who underwent allo-SCT 

 

Thirty patients (44%) experienced relapse or progression after allo-SCT. Twelve patients received a median 

of 1 DLI (range, 1-15) in association with 1 or more new drugs (thalidomide in 4 patients; bortezomib in 8 

patients; lenalidomide in 1 patient) because of persistent MM (3 patients) or relapse (9 patients). Four of 

these 12 patients (30%) had a long-term response and were alive at a median follow-up of 30 months 

(range, 13-46 months). Another 24 patients received an antimyeloma drug after allo-SCT for maintenance 

(3 patients) or treatment of relapse (21 patients). 

 

Prognostic factors that were significantly (P ‰¤ .10) associated with PFS in the univariate proportional 

hazards model were interval between diagnosis and allo-SCT (HR, 1.01; 95% CI, 1.00-1.02; P = .08), 

progressive disease before transplantation (HR, 4.27; 95% CI, 1.01-16.56; P = .04), and development of 

chronic GVHD (HR, 0.43; 95% CI, 0.18-1.04; P = .06). The final survival model showed no significant 

prognostic factors for PFS. The variables with a significant association with OS in the univariate analysis 

were interval between auto-SCT and relapse (HR, 1.012; 95% CI, 1.00-1.04; P = .08), progressive disease 

before transplantation (HR, 3.74; 95% CI, 0.81-17.28; P = .09), T cell depletion with ATG (HR, 0.52; 95% CI, 

0.26-1.05; P = .07), and development of chronic GVHD (HR, 0.32; 95% CI, 0.10-0.95; P = .04). In multivariate 



analysis, development of chronic GVHD maintained a protective effect on OS (HR, 0.11; 95% CI, 0.17-0.68; P 

= .02), whereas an increased interval between auto-SCT and relapse was associated with poor OS (HR, 1.07; 

95% CI, 1.01-1.13; P = .02). In univariate analysis, no significant predictors for NRM were identified among 

the main clinical features of patients and transplants. 

 

Discussion  

In the last decade, RIC regimens have allowed the use of allo-SCT in a greater number of patients with MM, 

even elderly and heavily pretreated patients, by reducing NRM compared with myeloablative SCT 10, 15, 

16. RIC allo-SCT has ensured sustained allogeneic engraftment in the majority of patients and has 

demonstrated the possibility of inducing an antitumor effect, even in patients with advanced disease [16]. 

However, as the clinical results of salvage treatment with new drugs such as bortezomib and 

immunomodulatory agents have become available 1, 2, 3, 4, the initial enthusiasm over RIC allo-SCT has 

been replaced by some skepticism. For example, data from the registry of the Gruppo Italiano Trapianto 

Midollo Osseo indicates a 33% drop in the number of RIC allo-SCTs performed between 2004 and 2009. 

Several randomized trials of auto-SCT with or without NMA allo-SCT from HLA-identical sibling donors in 

newly diagnosed patients have been conducted 11, 12, 13, 14, and superior event-free survival and OS in 

the allo-SCT arm have been suggested in 2 of these studies 12, 13. The incorporation of novel agents in the 

induction before and after auto-SCT led to further improvement in clinical results 31, 32; thus, this is 

considered the standard approach for patients with newly diagnosed MM, leaving upfront allo-SCT as a 

possible choice for selected high-risk patients enrolled in prospective clinical trials. 

 

In patients with advanced relapse, no comparative studies of RIC allo-SCT and salvage treatment at 

conventional doses have been published, and retrospective data are lacking. To our knowledge, the present 

study is the first multicenter study comparing 2 different treatment strategies for relapsed patients: allo-

RIC versus salvage treatment with new drugs. We retrospectively analyzed the data from 7 centers that 

between 2002 and 2008 adopted the same treatment policy of offering RIC allo-SCT to all relapsed patients 

age <65 years old with an available sibling or HLA-matched unrelated donor. To eliminate the possible bias 

due to progressive disease during the waiting time for donor identification and/or transplant procurement, 

a donor versus no-donor analysis of outcome was performed. The only previous study with a similar design 

was that of de Lavallade et al. [33]; however, their results were based on a single-center analysis of only 32 

patients. 

 

In our study, the 2 groups had similar demographic and clinical characteristics at diagnosis and at relapse. 

The only significant difference was the younger median age of the donor group, suggesting that younger 

patients have a greater likelihood of finding a suitable sibling donor and/or undergoing a search for an 

unrelated donor. The interval between auto-SCT and relapse was quite short in both groups (donor, 16 

months; no-donor, 17.5 months) compared with the PFS reported in most trials using auto-SCT preceded by 

conventional chemotherapy 34, 35. In addition, the median time from detection of relapse by blood 

chemistry analysis and overt clinical relapse necessitating treatment was only 1 month in both groups. 

These observations could suggest a possible selection of patients with high-risk relapse, for whom the 

attending physician was more likely to decide to search for a donor. 



 

Our donor versus no-donor analysis showed that the 2-year relapse rate was halved and the 2-year PFS rate 

was significantly increased (by 20%) in the donor group compared with the no-donor group. Moreover, the 

lack of an HLA-matched suitable donor was a significant unfavorable prognostic factor for PFS in 

multivariate analysis. Unresponsiveness to salvage treatment was the other factor that significantly 

shortened PFS. 

 

In the multivariate analysis on OS data, we found that having a donor had no significant impact on OS, 

whereas high-risk cytogenetics and unresponsiveness to salvage treatment were the main predictors of OS 

for the entire population. With a longer follow-up, the graft-versus-myeloma effect also might lead to a 

better OS for the donor group, as was demonstrated for PFS. 

 

The statistical evidence of a poorer OS in patients who relapsed after tandem auto-SCT compared with 

those with single auto-SCT needs to be interpreted with caution, given that cycles of high-dose therapy 

were administered according to local protocols and not on the basis of an uniform strategy. In addition, the 

present study started only at the moment of relapse after auto-SCT. 

 

Although the fluorescence in situ hybridization analysis was available for only 40% of the patients in this 

study, detection of 13q deletion, 17p deletion, or translocation (4;14) at diagnosis negatively influenced OS 

irrespective of treatment. It is well known that patients with high-risk karyotypes relapse earlier after single 

or tandem auto-SCT [36]. Some reported data suggest that treatment with bortezomib and 

immunomodulatory agents can overcome the negative prognostic influence of a high-risk karyotype 37, 38, 

39, 40, but these data need to be confirmed in prospective trials on larger samples stratified on the basis of 

specific cytogenetic abnormalities. The strong correlation between high-risk karyotype and unfavorable 

outcome in our study could be explained in part by the fact that the most common new drug incorporated 

in salvage therapies was thalidomide (52% in the donor group, 39% in the no-donor group), which has 

shown less-convincing efficacy data in high-risk karyotype MM compared with lenalidomide and 

bortezomib [40]. 

 

It is noteworthy that the quality of response after salvage treatment at the time of first relapse was the 

most important factor influencing OS (HR, 3.809). Although not unexpected, this finding suggests that the 

treatment of first relapse is critical to the subsequent outcome. Therefore, no medical and economical 

efforts should be spared at this time, leaving disease palliation to subsequent lines of treatment. 

 

A minority of patients in our series had extramedullary relapses, which were more frequent in the donor 

group. However, extramedullary recurrences after auto-SCT neither adversely affected the outcome of the 

entire study population nor significantly worsened the outcome of the donor group, suggesting the efficacy 

of the novel agents used as salvage treatment, as reported previously 41, 42, and the possible positive 

immunomodulating effect of allo-SCT [43]. 



 

The clinical results of allo-SCT in the present study are comparable with previously published data. We 

observed a 22% 1-year NRM, which is within the 15%-37% range reported in previous studies 15, 16, 17, 18, 

19, 20, 21, 22, 23, 24, 25, 26. The NRM rate continued to increase in the second year after transplantation, 

probably due to chronic GVHD and infectious complications. The NRM rate was similar in sibling and 

unrelated transplants, as reported previously [24]; however, our data did not confirm the increased NRM 

risk in transplants from HLA-mismatched unrelated donors as reported by Krogeret al. [24], although there 

were a few such cases in our population. Nineteen of 68 patients (28%) were in continuous complete 

clinical remission at a median follow-up of 29 months, indicating that allo-SCT at salvage can achieve long-

term disease control, confirming previously reported observations 10, 20, 25, 26. 

 

We found no clear advantage or disadvantage of using different conditioning regimens, including true NMA 

regimens (eg, fludarabine plus 2-Gy TBI) and RIC regimens with different types of alkylating agents. T cell 

depletion with ATG, used in approximately one-half of unrelated donor transplantations, showed a 

protective effect on OS in univariate analysis, suggesting a possible beneficial role, as reported by Krogeret 

al. 23, 24. In fact, T cell depletion with ATG did not lead to an increase in relapse rate after allo-SCT, unlike 

alentuzumab [15], and allowed the use of transplants from matched unrelated donors with an NRM rate 

comparable to that seen with sibling donors 23, 24. 

 

In this study, the immunomodulating effects of allo-SCT was demonstrated by the observation that chronic 

GVHD was a significant predictor for prolonged PFS and OS, in agreement with previous reports 15, 17, 18, 

20, 21. In contrast, the use of allo-SCT late in the course of disease and progressive MM before allo-SCT 

were unfavorable prognostic factors. A few studies suggested that a clinical response after allo-SCT could 

be achieved in chemorefractory myelomas as well [16], although chemosensitivity before allo-SCT emerged 

as a significant factor for a long-term favorable outcome in most analyses 15, 17, 18, 21. Moreover, the 

administration of DLI in association with new drugs resulted in a durable clinical effect in 30% of patients, 

which is within the 30%-60% range reported in previous studies 16, 18, 27. 

 

We acknowledge that our study has some limitations. First, the availability of a donor was 44% in the entire 

population and 54% in the group of patients who underwent a search for both sibling and unrelated 

donors, because 31 patients never looked for an unrelated donor due to either refusal or medical decision. 

This 54% donor availability is slightly inferior to the 66% reported in a retrospective study of patients with 

Hodgkin's lymphoma with a similar donor versus no-donor analysis [44]. However, our patients with MM 

were much older than the patients in that study (median age, 57 years versus 31 years) and were more 

likely to have old or unfit sibling donors ineligible for donation and thus never submitted to HLA typing. 

Second, our patients were recruited over quite a long period (between 2002 and 2008), during which 

diagnostic and treatment strategies changed. For example, salvage treatment with thalidomide was more 

frequent in the past, whereas nowadays bortezomib or lenalidomide are used more often. However, 

although this was a retrospective study, selection bias was minimized by the sharing of similar treatment 

policy and study protocol by all participating institutions. Thus, we believe that our original study design 

comparing outcomes in patients with donors and patients treated with the best available 



nontransplantation therapy can help answer a relevant question: What is the role of RIC transplantation in 

the management of young patients with relapsed MM? 

 

We confirmed that the NRM of RIC allo-SCT from related and unrelated donors was lower than previously 

reported rates. Moreover, we observed that the association of a salvage treatment containing novel agents 

consolidated by RIC allo-SCT resulted in a significant prolongation of PFS in the donor group compared with 

the no-donor group, but the OS advantage was not significant. A longer follow-up likely is needed to 

demonstrate a significant survival advantage for the donor group. The protective effect of chronic GVHD in 

patients undergoing allo-SCT and the clinical response to DLI suggest a possible graft-versus-myeloma 

effect, even in the relapse setting. 

 

Our results indicate that allo-SCT can be an option in young patients with relapsed MM and a suitable 

donor. However, as recently recommended by the International Working Group Consensus statement [45], 

new strategies should be explored in prospective trials in selected groups of patients with the aim of 

reducing NRM and relapse rates. Selection of patients with chemosensitive disease, earlier planning of allo-

SCT, and incorporation of DLI and novel agents as consolidation/maintenance after allo-SCT are some 

suggested lines of investigation in prospective studies to improve clinical results. 

 

References  

1. Singhal S, Mehta J, Desikan R, et al. Antitumor activity of thalidomide in refractory multiple 

myeloma. N Eng J Med. 1999;341:1565-1571 

 

2. Richardson PG, Sonneveld P, Schuster MW, et al. for the Assessment of Proteasome Inhibition for 

Extending Remissions (APEX) Investigators. Bortezomib or high-dose desametasone for relapsed 

multiple myeloma. N Eng J Med. 2005;352:2487-2498 

 

3. Weber DM, Chen C, Niesvizky R, et al., for the Multiple Myeloma (009) Study Investigators  

Lenalidomide plus dexamethasone for relapsed multiple myeloma in North America. N Engl J Med. 

2007;357:2133-2142 

 

4. Dimopoulos M, Spencer A, Attal M, et al., for the Multiple Myeloma (010) Study Investigators  

Lenalidomide plus dexamethasone for relapsed or refractory multiple myeloma. N Engl J Med. 

2007;357:2123-2132 

 

5. Kumar SK, Rajkumar SV, Dispenzieri A, et al. Improved survival in multiple myeloma and the impact 

of novel therapies. Blood. 2008;111:2516-2520 



 

6. Martinelli G, Terragna C, Zamagni E, et al. Molecular remission after allogeneic or autologous 

transplantation of hematopoietic cells for multiple myeloma. J Clin Oncol. 2000;18:2273-2281 

 

7. Corradini P, Cavo M, Lokhorst H, et al. for the Chronic Leukemia Working Party of the European 

Group for Blood and Marrow Transplantation. Molecular remission after myeloablative allogeneic 

stem cell transplantation predicts a better relapse-free survival in patients with multiple myeloma. 

Blood. 2003;102:1927-1929 

 

8. Bijorkstrand BB, Ljungman P, Svensson H, et al. Allogeneic bone marrow transplantation versus 

autologous stem cell transplantation in multiple myeloma: a retrospective case-matched study 

from the European Group for Blood and Marrow Transplantation. Blood. 1996;88:4711-4718 

 

9. Gahrton G, Svensson H, Cavo M, et al., for the European Group for Blood and Marrow 

Transplantation  Progress in allogenic bone marrow and peripheral blood stem cell transplantation 

for multiple myeloma: a comparison between transplants performed 1983-93 and 1994-8 at 

European Group for Blood and Marrow Transplantation centres. Br J Haematol. 2001;113:209-216 

 

10. Maloney DG, Molina AJ, Sahebi F, et al. Allografting with nonmyeloablative conditioning following 

cytoreductive autografts for the treatment of patients with multiple myeloma. Blood. 

2003;102:3447-3454 

 

11. Garban F, Attal M, Michallet M, et al. Prospective comparison of autologous stem cell 

transplantation followed by dose-reduced allograft (IFM99-03 trial) with tandem autologous stem 

cell transplantation (IFM99-04 trial) in high-risk de novo multiple myeloma. Blood. 2006;107:3474-

3480 

 

12. Bruno B, Rotta M, Patriarca F, et al. A comparison of allografting with autografting for newly 

diagnosed myeloma. N Engl J Med. 2007;356:1110-1120 

 

13. Gahrton G, Bjorkstrand B, Iacobelli S, et al., on behalf of the Chronic Leukemia Working Party  Long-

term follow-up of upfront tandem autologous-RIC (reduced intensity conditioning) allogeneic 

transplantation versus autologous transplantation (NMAM2000) in multiple myeloma [abstract]. 

Bone Marrow Transplant. 2010;45:85a 

 



14. Rosinol, Perez-Simon JA, Sureda A, et al. for the Programa para el Estudio y la TerapÃ©utica de las 

HemopatÃ­as Malignas y Grupo EspaÃ±ol de Mieloma (PETHEMA/GEM). A prospective PETHEMA 

study of tandem autologous transplantation versus autograft followed by reduced-intensity 

conditioning allogeneic transplantation in newly diagnosed multiple myeloma. Blood. 

2008;112:3591-3593 

 

15. Crawley C, Lalancette M, Szydlo R, et al. for the Chronic Leukaemia Working Party of the EBMT. 

Outcomes for reduced-intensity allogeneic transplantation for multiple myeloma: an analysis of 

prognostic factor from the Chronic Leukemia Working Party of EBMT. Blood. 2005;105:4532-4539 

 

16. Badros A, Barlogie B, Siegel E, et al. Improved outcome of allogeneic transplantation in high-risk 

multiple myeloma patients after nonmyeloablative conditioning. J Clin Oncol. 2002;20:1295-1303 

 

17. Lee CK, Badros A, Barlogie B, et al. Prognostic factor in allogeneic transplantation for patients with 

high-risk multiple myeloma after reduced intensity conditioning. Exp Hematol. 2003;31:73-80 

 

18. Peggs KS, Mackinnon S, Williams CD, et al. Reduced-intensity transplantation with in vivo T-cell 

depletion and adjuvant dose-escalating donor lymphocyte infusions for chemotherapy-sensitive 

myeloma: limited efficacy of graft-versus-tumor activity. Biol Blood Marrow Transplant. 

2003;9:257-265 

 

19. Bruno B, Sorasio R, Patriarca F, et al., for the Gruppo Italiano Trapianto Midollo Osseo  Unrelated 

donor haematopoietic cell transplantation after non-myeloablative conditioning for patients with 

high-risk multiple myeloma. Eur J Haematol. 2007;78:330-337 

 

20. Perez-Simon JA, Martino R, Alegre A, et al. Chronic but not acute graft-versus-host disease 

improves outcome in multiple myeloma patients after non-myeloablative transplantation. Br J 

Haematol. 2003;121:104-108 

 

21. Einsele H, Schafer HJ, Hebart H, et al. Follow-up of patients with progressive multiple myeloma 

undergoing allografts after reduced-intensity conditioning. Br J Haematol. 2003;121:411-418 

 

22. Georges GE, Maris MB, Maloney DG, et al. Nonmyeloablative unrelated donor hematopoietic cell 

transplantation to treat patients with poor-risk, relapsed, or refractory multiple myeloma. Biol 

Blood Marrow Transplant. 2007;13:423-432 



 

23. KrogerN, Sayer HG, Schwerdtfeger R, et al. Unrelated stem cell transplantation in multiple myeloma 

after a reduced-intensity conditioning with pretransplantation antithymocyte globulin is highly 

effective with low transplantation-related mortality. Blood. 2002;100:3919-3924 

 

24. KrogerN, Shimoni A, Schilling G, et al. Unrelated stem cell transplantation after reduced intensity 

conditioning for patients with multiple myeloma relapsing after autologous transplantation. Br J 

Haematol. 2010;148:323-331 

 

25. Osman K, Elliott B, Mandeli J, et al. Non-myeloablative conditioning and allogeneic transplantation 

for multiple myeloma. Am J Hematol. 2010;85:249-254 

 

26. Efebera YA, Qureshi SR, Cole SM, et al. Reduced-intensity hematopoietic stem cell transplantation 

for relapsed multiple myeloma. Biol Blood Marrow Transplant. 2010;16:1122-1129 

27. KrogerN, Badbaran A, Lioznov M, et al. Post-transplant immunotherapy with donor-lymphocyte 

infusion and novel agents to upgrade partial into complete and molecular remission in allografted 

patients with multiple myeloma. Exp Hematol. 2009;37:791-798 

 

28. Durie BG, Harousseau JL, Miguel JS, et al. for the International Myeloma Working Group. 

International uniform response criteria for multiple myeloma. Leukemia. 2006;20:1467-1473 

 

29. Przepiorka D, Weisdorf D, Martin P, et al. 1994 Consensus Conference on Acute GVHD Grading. 

Bone Marrow Transplant. 1995;15:825-828 

 

30. Sullivan KM, Agura E, Anasetti C, et al. Chronic graft-versus-host disease and other complications of 

bone marrow transplantation. Semin Hematol. 1991;28:250-259 

 

31. Harousseau JL, Attal M, Leleu X, et al. Bortezomib plus dexamethasone as induction treatment prior 

to autologous stem cell transplantation in patients with newly diagnosed multiple myeloma: results 

of an IFM phase II study. Haematologica. 2006;91:1498-1505 

 

32. Cavo M, Tacchetti P, Patriarca F, et al. Bortezomib with thalidomide plus dexamethasone compared 

with thalidomide-dexamethasone as induction therapy before, and consolidation therapy after, 

double autologous stem cell transplantation in newly diagnosed multiple myeloma: a randomized 

phase 3 study. Lancet. 2010;376:2075-2085 



33. de Lavallade H, El-Cheikh J, Faucher C, et al. Reduced-intensity conditioning allogeneic SCT as 

salvage treatment for relapsed multiple myeloma. Bone Marrow Transplant. 2008;41:953-960 

 

34. Attal M, Harousseau JL, Stoppa AM, et al., for the Intergroupe FranÃ§ais du MyÃ©lome  A 

prospective, randomized trial of autologous bone marrow transplantation and chemotherapy in 

multiple myeloma. N Engl J Med. 1996;335:91-97 

 

35. Child JA, Morgan GJ, Davies FE, et al., for the Medical Research Council Adult Leukaemia Working 

Party  High-dose chemotherapy with hematopoietic stem-cell rescue for multiple myeloma. N Engl J 

Med. 2003;348:1875-1883 

 

36. Gertz MA, Lacy MQ, Dispenzieri A, et al. Clinical implication of (11;14)(q13;q32), t(4;14)(p16.3;q32), 

and -17p13 in myeloma patients treated with high-dose therapy. Blood. 2005;106:2837-2840 

 

37. Barlogie B, Pineda-Roman M, van Rhee F, et al. Thalidomide arm of Total Therapy 2 improves 

complete remission duration and survival in myeloma patients with metaphase cytogenetic 

abnormalities. Blood. 2008;112:3115-3121 

 

38. Jagannath S, Richardson PG, Sonneveld P, et al. Bortezomib appears to overcome the poor 

prognosis conferred by chromosome 13 deletion in phase 2 and 3 trials. Leukemia. 2007;21:151-

157 

 

39. Zonder JA, Crowley JJ, Bolejack V, et al. A randomized Southwest Oncology Group study comparing 

dexamethasone (D) to lenalidomide + dexamethasone (LD) as treatment of newly diagnosed 

multiple myeloma (NDMM): impact of cytogenetic abnormalities on efficacy of LD, and updated 

overall study results [abstract]. J Clin Oncol. 2008;26:abstract 8521 

 

40. Kapoor P, Kumar S, Fonseca R, et al. Impact of risk stratification on outcome among patients with 

multiple myeloma receiving initial therapy with lenalidomide and dexamethasone. Blood. 

2009;114:518-521 

 

41. Biagi JJ, Mileskin L, Grigg AP, et al. Efficacy of thalidomide therapy for extramedullary relapse of 

myeloma following allogeneic transplantation. Bone Marrow Transplant. 2001;28:1145-1150 

 



42. Patriarca F, Zaja F, Silvestri F, et al. Efficacy of bortezomib therapy for extramedullary repase of 

myeloma after autologous and non-myeloablative allogeneic transplantation. Bone Marrow 

Transplant. 2005;90:278-279 

 

43. Zeiser R, Descler B, Bertz H, et al. Extramedulalry vs medullary repase after autologous or allogeneic 

hematopoietic stem cell transplantation in multiple myeloma and its correlation to clinical 

outcome. Bone Marrow Transplant. 2004;34:1057-1065 

 

44. Sarina B, Castagna L, Farina L, et al. Allogeneic transplantation improves the overall and 

progression-free survival of Hodgkin lymphoma patients relapsing after autologous transplantation: 

a retrospective study based on the time of HLA typing and donor availability. Blood. 

2010;115:3671-3677 

 

45. Lokhorst H, Einsele H, Vesole D, et al. International Myeloma Working Group consensus statement 

regarding the current status of allogeneic stem cell transplantation for multiple myeloma. J Clin 

Oncol. 2010;28:4521-4530 

 


