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Introduction

Although many new drugs became available to treat multiple myeloma (MM), high-dose chemotherapy

with auto-HCT remains the gold standard. Further intensification to improve disease control has been

assessed in several trials. However, no clear consensus has emerged. Further evidence is therefore

required to guide clinicians in choosing between single auto, tandem auto and auto-allo approaches.

Materials and Methods

We performed a retrospective analysis of MM patients (20-65 years) undergoing their first auto-HCT

in EBMT centres (2002-2015). Our primary end-points were Progression-Free Survival (PFS) and

Overall Survival (OS). We used 3 different statistical methods to avoid time bias and to account for time-

dependent effects. We defined tandem transplants (auto-auto2 or auto-allo) given within 9 months in

absence of progression. Single- and tandem-transplant groups were compared by a landmark analysis

(1). In addition, two different dynamic prediction models (2, 3) were applied to predict long-term outcomes

in all patients according to the treatment actually received while avoiding the loss of information that

occurs in landmark analysis. The models incorporated a horizon time of 5 years for OS and PFS during

the first 3 years following auto1. Since the effects of tandem transplants vary over time, these were

split into "Recent", the first 100 days following the 2nd transplant, and "Past" for the longer term (2,

3), respectively. Age, disease status and calendar year of transplant at auto1 were also analysed.

Furthermore, the third model incorporated the long-term time-varying effect of auto-allo or auto-auto2 and

possible associated interactions with patients' characteristics.

Results

A total of 24,936 patients who received an auto as first transplant were included; 3,683 of these patients

proceeded to an elective tandem auto and 878 to an auto-allo transplant. The median age of the entire

cohort was 57.0 years (range 18.1.-65.0). 18% were in complete remission (CR) at first auto. The



Tandem auto-allo group was younger (51.7 years). Both tandem groups (auto-auto and auto-allo) had

fewer patients in CR at first auto (9% and 8%, respectively). There was no difference in CR rates at

second transplant in the tandem groups (18% and 19%, respectively). In the tandem auto-allo group, 72%

had HLA identical sibling donors and 25% matched unrelated donors. Reduced intensity conditioning

was performed in 85% of the allogeneic transplants. The median follow-up of the entire cohort was

66.3 months. At 60 months following first auto, the PFS was 24.8% and OS 63.1%. All three statistical

methods found that younger age and being in CR at first transplant were associated with superior PFS

and OS.

The long term results of the different transplant strategies were as follows: Landmark analysis at 4

months resulted in a reduction in the number of transplants analysed. Auto-allo only had an advantage

in terms of very long term PFS (figure 1) and not for OS (not shown).Dynamic prediction (table 1, curves

not shown) revealed that the tandem groups were superior regarding PFS in comparison to single auto

(auto-allo and auto-auto: HR 0.56 and 0.85, both p<0.001; corresponding to a 21% and 6% gain of

PFS probability, respectively). For OS, the tandem groups were just slightly superior (auto-allo and

auto-auto: HR 0.78 and 0.87, both p<0.001; corresponding to a 7 % and 4% gain in OS probability,

respectively).Finally, dynamic prediction with time-varying effect and interactions revealed that auto-auto

was superior, especially for patients in CR at first auto. In essence, auto-auto was the best treatment

strategy for this group in terms of OS; for PFS, auto-allo remained the best long-term strategy (figure 2).

Summary

We here present a very large cohort of patients who have undergone auto and allo transplantation as

first-line treatment for MM. Younger age and being in CR at first transplant were consistently found to be

positive prognostic factors for PFS and OS.



Tandem auto-allo was superior to single and tandem auto for long-term PFS. However, this PFS

advantage only translated into a minor OS benefit for tandem auto-allo even when analysis was restricted

to patients who were not in CR at the time of the first auto-HCT.
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