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The standard conditioning regimen for multiple myeloma patients undergoing autologous hematopoietic stem cell transplant
(HSCT) is intravenous melphalan dosed at 200mg/m 2 (mel200). Prior retrospective studies indicated that dose reduction to
melphalan 140 mg/m 2 (mel140) confers similar progression-free (PFS) and overall survival (OS), leading to increased use of
mel140 in patients with comorbidities or advanced age. A recent single-center retrospective study (Sharma et al, Leukemia
Lymphoma 2023) identified an OS advantage yet similar PFS for mel200 vs mel140, suggesting that certain patient cohorts
may benefit from mel200. These findings require confirmation and better understanding of the risks and benefits to different
dosing strategies.

We performed a single-center retrospective study of mel dosing and transplant outcomes at the University of Nebraska
Medical Center between 2008-2018. Three hundred and sixty-two patients underwent a first autologous HSCT with mel con-
ditioning; 95 received mel140 while 267 received mel200. Nearly all patients received maintenance therapy (n= 357, 99%).
Patient demographic and disease factors were largely comparable between mel140 and mel200 cohorts including sex, re-
sponse prior to HSCT (both 73% for very good partial response or better), and presence of high-risk cytogenetics (t(4;14),
1(14;16), t(14;20), del17p; 15% vs 14%). The mel140 group was older (65.1 years vs 59.7 years), had higher hematopoietic cell
transplantation-specific comorbidity index (HCT-CI) scores (64% vs 40% at *3), and International Staging System (ISS) stages
(40% vs 22% at stage ll) than the mel200 group. Average creatinine clearance at transplant was 71 vs 91 mL/min/m 2 in the
mel140 vs mel200 cohorts, respectively.

OS favored mel200 with a median survival time of 94.4 vs 69.1 months (mel200 vs mel140, Figure 1, p = 0.002). There was
no statistical difference in PFS between mel200 vs mel140 (median PFS 73.0 vs 60.5 months, p = 0.43, respectively). With
Cox proportional hazards regression, we performed a multivariate analysis of risk factors on PFS and OS. For OS, age (p =
0.02) retained statistical significance within the model. Mel dosing and high-risk cytogenetics (both p = 0.09) did not retain
significance. HCT-CI may have an effect ( p = 0.04), but due to missing data on n= 125/362 subjects this could not be well
evaluated. Response prior to HSCT, creatine clearance at transplant, and ISS stage were not statistically significant.

Given the multiple variables assessed and missing data for HCT-Cl we separately analyzed mel dosing together with the most
significant variable in the model, age. In this subset OS model, mel200 was associated with an improved OS (hazard ratio (HR)
0.64, p = 0.03) while age was associated with an adverse effect (HR 1.11 per 5-year increase, p = 0.06). For the multivariate
PFS model, only high-risk cytogenetics (HR 1.82 yes vs no, p = 0.004) retained statistical significance. Median engraftment
was faster in mel200 cohort (67% vs 92% engraftment starting at °D+12, p <0.001).

We next examined the impact of mel dosing on the rate of exceptional response (Paquin et al, Blood Cancer Journal 2020),
defined as alive and progression-free for 8 or more years. Twenty-nine of 362 patients (8%) met the requirements for excep-
tional response. Two (7%) received mel140 while 27 (93%) received mel200. Exceptional responders were younger and split
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evenly between male and female. The majority had at least a very good partial response prior to HSCT (79%). Only 2 exhibited
high-risk cytogenetics; one received bortezomib and lenalidomide maintenance, the other only bortezomib.

On multivariate analysis, only two factors contributed to exceptional response: mel dose (mel200 odds ratio (OR) 5.22, Table
1, p = 0.01) and HCT-CI (OR 0.66 for increasing score, Table 1, p = 0.02. High-risk cytogenetics was not associated with
exceptional responders (OR 0.43 yes vs no, p = 0.38) which may be due to low sample size.

We conclude that mel dosing impacts OS but not PFS in our cohort, though this effect is confounded by increasing age and
potentially comorbidity. We report for the first time that mel200 dosing increases the rate of exceptional response compared
to mel140. Overall, these data support recent conclusions by Sharma et al and challenge the previous reports of similar OS
outcomes between mel200 and mel140 dosing.
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Kaplan-Meier Curve
Compare Overall Survival (months) based on Melphalan Dose
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Table 1. Association of Patient Characteristics on Exceptional Response

Odds Ratio P-value

Melphalan 140 vs 200 5.22 0.015*

Age* 0.97 0.2

ISS Stage 1vs 3 1.42 0.67

ISS Stage 2 vs 3 1,24 i

High-risk cytogenetics** 0.43 0.38

HCT-CI 0.66 0.015

Disease status CR vs VGPR 0.46 0.32

Disease status PR vs VGPR 0.58 0.37

Creatinine clearance at i 0.81
transplant

*Evaluated in increasing 5-year units
**Referring to presence of t(4;14), t(14;16), t(14;20), and/or dell17p identified via FISH
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