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To the Editor

The outlook of multiple myeloma (MM) has significantly im-
proved over the past 20 years after the discovery of immu-
nomodulatory drugs. Autologous transplantation has been the
standard treatment in transplant-eligible patients for the past
few years [1]. However, none of these therapies are curative.
Newer approaches to improve outcomes are necessary. Unlike
other newly developed treatments for MM, allogeneic trans-
plants (AlloT) can cause a graft-versus-myeloma effect, ena-
bling long-term survival or even a cure for some patients [2].
However, AlloT has become less attractive due to its high
mortality rate from graft-versus-host disease (GVHD) and oth-
er complications [2]. With the recent development of reduced-
intensity conditioning (RIC), early mortality can be reduced
and AlloT can be applicable to older patients and those with
comorbidities, improving outcomes in people living with the
disease [3]. In particular, there may be a place for AlloT in
younger patients with greater risk features, because these pa-
tients have few other curative options due to the known short
progression-free survival (PFS) in high-risk myeloma [4].
Considering the limited data available and to better un-
derstand the outcomes for patients with MM treated with Al-
loT, we conducted a retrospective analysis at our mid-sized
transplant center to evaluate AlloT for MM and summarized
the information in Table 1. From 2003 to 2010, eight patients
received AlloT, comprising six males and two females. The
median age at diagnosis was 51 years (35.7 - 72.4), and the
median age at transplant was 52.5 years (36.4 - 72.8). Four
patients were Caucasian, three were African American, and
one was Asian. Five patients were classified as R-ISS stage 11
refractory/relapsed MM, and three patients were classified as

Manuscript submitted October 27, 2024, accepted December 4, 2024
Published online December 31, 2024

aMedical College of Georgia at Augusta University, Augusta, GA, USA
bInternal Medicine, Medical College of Georgia at Augusta University, Au-
gusta, GA, USA

¢Georgia Cancer Center at Augusta University, Augusta, GA, USA
dCorresponding Author: Vamsi Kota, Department of Hematology and Oncol-
ogy, Georgia Cancer Center at Augusta University, Augusta, GA 30904, USA.
Email: VKota@augusta.edu

doi: https://doi.org/10.14740/jh 1380

stage I1IA refractory/relapsed MM. Six patients had undergone
previous autologous transplant and showed continued disease
progression prior to their AlloT. Seven patients received AlloT
from human leukocyte antigen (HLA)-matched sibling, and
one patient received a syngeneic transplant from an identical
twin. The syngeneic transplant was included because, although
it has a similar immunological profile to autologous transplan-
tation, syngeneic transplants are unique, like AlloT, in that the
infused hematopoietic stem cells are free from damage caused
by cytotoxic chemotherapy and from the risk of leukemic con-
tamination.

Additionally, the initial therapies and conditioning dif-
fered slightly. Therapies were reported as their common acro-
nyms for the sake of verbosity and explained in the acronyms
section. A swimming plot showing the outcomes and treatment
of each patient is included in Figure 1. One patient received
VAD, DT-PACE, VTD-PACE, and VelDex, while four patients
received LenDex. For conditioning, three patients had BuCly,
four had FluCy, and one had HDM. No patients had high-risk
cytogenetics. The median time from diagnosis to AlloT was
0.92 years. The median overall survival (OS) was 6.7 years
(range: 1.8 - 20.1 years), with 75% and 62.5% alive at 1 and 5
years, respectively. For the four RIC patients, OS was 50% at
2 years and 50% at 5 years, while for those receiving myeloa-
blative therapy, OS was 100% at 2 years and 75% at 5 years.

Two patients had mild acute GVHD, while five patients
experienced chronic grade I GVHD of the skin, liver, and bow-
el, which all improved and were stable with immunosuppres-
sive therapy (including varying combinations of prednisone,
tacrolimus, sirolimus, triamcinolone, rituximab, mycopheno-
late mofetil, and cyclosporine). One patient showed no signs
of GVHD but had a sudden venous thromboembolism, leading
to a pulmonary embolism and death.

Following transplant, seven patients entered partial re-
mission. Five of those patients relapsed, and one patient died
shortly after transplant. Of the two non-relapse patients, one
died due to complications of immunosuppressive therapy, and
one had minimal residual disease (MRD) but transferred care.
Of the five patients who relapsed, the median time to relapse
was 3.64 years (0.21 - 9.33). One patient did not receive fur-
ther treatment. Another patient received MPR (four cycles),
KD (six cycles), and pomalidomide (one cycle) after transplant
following locally recurrent disease and achieved complete re-
mission with MRD-negative disease. One patient received Cy-
BorD-R (11 cycles), then GMCSF, and eventually thalidomide
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Figure 1. Swimming plot of allogeneic transplant outcomes for each patient. VAD: vincristine, doxorubicin, and dexamethasone;
DT-PACE: dexamethasone, thalidomide, cisplatin, doxorubicin, cyclophosphamide, and etoposide; VTD-PACE: bortezomib dex-
amethasone, thalidomide, cisplatin, doxorubicin, cyclophosphamide, and etoposide; VelDex: bortezomib and dexamethasone;
LenDex: lenalidomide and dexamethasone; BuCy: busulfan and cyclophosphamide; FluCy: fludarabine and cyclophosphamide;

HDM: high-dose melphalan; MRD: minimal residual disease.

followed by maintenance lenalidomide, ultimately achieving
partial remission with MRD. Another patient received lenalid-
omide, then began salvage treatment with DaraDex and then
lenalidomide as maintenance and eventually achieved com-
plete remission. The fourth patient had persistently progressive
disease treated with CyborD, then Velcade, then CTD (two cy-
cles), and finally PAN-VelDex and eventually entered pallia-
tive care. Ultimately, seven of the eight patients have died, and
one has been lost to follow-up due to transfer. The median time
to death following transplant was 7.89 years (0.37 - 17.6).
Recently, Afrough et al completed a retrospective analysis
of 33 AlloT in patients with newly diagnosed high-risk MM
from 1994 to 2016 [5]. A median OS of 131.9 months and a
S-year OS of 58% were reported in this series. The authors
also showed that AlloT procedures performed between 2013

Table 2. Summary of Recent Allogenic Transplant Outcome Data

and 2016 might have better median PFS and OS than those
performed between 1994 and 2004 [5]. Additionally, Table 2
includes recent study results [3, 6-10] to summarize the AlloT
outcomes.

The outcomes observed in our study align with and differ
from prior reports on AlloT in MM in several aspects. Nota-
bly, the median OS in our cohort was 6.7 years, with a 5-year
survival rate of 62.5%, which is comparable to the findings
by Afrough et al [5], who reported a median OS of approxi-
mately 11 years and a 5-year OS of 58% in a larger cohort of
33 patients treated between 1994 and 2016. However, other
studies, such as those by Hayden et al [2], reported 2-year OS
rates as low as 25% in certain subgroups, particularly those
receiving myeloablative conditioning regimens, emphasizing
the impact of transplant intensity on outcomes. Furthermore,

Overall survival

Progression-free survival

Relapse rate

References N
2-year S-year 2-year S-year 2-year  3-year S-year
Hayden et al 2021 [9] 215 38%4  25%¢ 17%% 6% 68%4 - 79%4
Sahebi et al, 2019 [7] 96 48% - 17% - 56% - -
Hayden et al, 2020 [3] 344 - 39%2, 45%?, - 15%?2, 17%>, - 52.7%*, 50.2%>, -
19%¢, 34%4 14%¢, 15%4 48.1%°, 58.3%4

Schmidt et al, 2023 [10] 91 - 20%*, 8%, 28%° - 14%2, 0%P, 20%° - - -
Jurgensen-Rauch et al, 2021 [8] 37 - 66%* - 48%* - - 50%*
Eisfeld et al, 2020 [6] 90 53% 39% 36% 25% - - -

All values are reported as percentages of the cohort that died, progressed, or relapsed over the defined time-period. 2Reduced intensity condition-
ing, Pnon-myeloablative, °myeloablative conditioning, and Yconventional autologous hematopoietic cell transplantation are used to achieve a minimal

disease burden prior to allografting.
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the relapse rate in our study was 71% at 10 years, which aligns
with relapse rates ranging from 50% to 79% reported in larger
series, such as those from the European Society for Blood and
Marrow Transplantation [3, 6, 7]. These findings highlight the
challenges of disease progression post-AlloT, even with fa-
vorable initial responses.

There are many new, promising treatments in the treat-
ment of MM, such as chimeric antigen receptor (CAR) T-cell
therapy and bispecific antibodies. Li et al found that the me-
dian OS for patients receiving CAR T-cell therapy was 42.8
months, but these patients may also experience intractable
complications such as cytokine release syndrome and neuro-
toxicity [11]. Also, CAR-T products have long manufacturing
processes, so patients with relapsed or refractory MM that are
enrolled for CAR-T therapy may not even receive it due to dis-
ease progression. Bispecific antibodies, on the other hand, had
a median progression-free period of 11 months, and cytokine
response syndrome occurred in 72% of the patients [12].

Another new aspect of MM care is MRD negativity. MRD
status was not previously available for consideration at the time
of AlloT in our patients or in the reported literature. MRD nega-
tivity is an important prognostic factor as it is shown to have
prolonged overall and PFS periods, as well as reduced risk of
death from disease progression irrespective of their molecular
status and disease stage [13]. MM is considered high risk when
it has a predicted OS of less than 3 years. Patients with ultra-
high-risk MM have a predicted OS of less than 2 years, typically
characterized by features such as certain cytogenetic/genetic ab-
normalities or having relapsed within 1 year of AutoT. However,
the prognosis of high-risk patients achieving sustained MRD
negativity is close to that of patients with standard-risk MM [13].

In the current era of CAR T-cell therapies and bispecific
antibodies, the role of allogeneic hematopoietic stem cell trans-
plantation (HSCT) in MM has become highly restricted, po-
tentially limited to consolidation in cases of refractory or ultra-
high-risk disease, where other therapies have failed to achieve
MRD negativity. Other consolidation strategies for high-risk
MM include the use of double autologous stem cell transplanta-
tion, intensified regimens combining proteasome inhibitors and
immunomodulatory drugs, bispecific antibodies and CAR-T
therapy. However, none of these options are potentially cura-
tive, and these patients will eventually relapse. Future research
should explore biomarkers or genetic profiles that can help
identify patients who may still benefit from consolidation.
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