
Citation: Sharma, N.; Efebera, Y.A.

Editorial: Autologous and Allogeneic

Stem Cell Transplant in Cancer

Therapy. Cancers 2023, 15, 1354.

https://doi.org/10.3390/

cancers15051354

Received: 13 February 2023

Revised: 15 February 2023

Accepted: 19 February 2023

Published: 21 February 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

cancers

Editorial

Editorial: Autologous and Allogeneic Stem Cell Transplant in
Cancer Therapy
Nidhi Sharma 1,* and Yvonne A. Efebera 2,*

1 Division of Hematology, The Ohio State University, Columbus, OH 43210, USA
2 Department of Hematology, Blood and Marrow Transplant, OhioHealth, Columbus, OH 43214, USA
* Correspondence: nidhi.sharma@osumc.edu (N.S.); yvonne.efebera@ohiohealth.com (Y.A.E.)

Over the last 10 to 20 years, there have been significant improvements in the fields of
both autologous and allogenic transplantation. The upper age limit for hematopoietic stem
cell transplantation continues to increase for both autologous SCT (ASCT) and allogeneic
HCT (allo-HCT). The improvement in supportive management and development of novel
agents has led to increases in survival outcomes in patients undergoing ASCT for multiple
myeloma and lymphoma. Advances in conditioning regimens, the expanding use of
alternative donor stem cell sources such as haploidentical stem cells and cord blood, and
the use of modern T-cell depletion strategies such as post-transplant cyclophosphamide
have led to better survival outcomes and a reduced incidence of graft versus host disease
in patients undergoing allo-HCT.

This special issue, which comprises 12 papers, addresses various aspects outlining
the roles of ASCT and allo-HCT in the treatment of hematological malignancies, new
advancements pertaining to their use and the challenges they pose when deciding on the
optimal practice.

The paper by Jiang et al. was a retrospective analysis on patients who underwent allo-
HCT to better understand how survival has changed over the years. The authors divided
the patients into groups based on the year of transplant. The data showed that both pro-
gression free and overall survival increased over the years. Five-year graft-versus-host
disease/relapse-free survival (GFRS) also increased from 6% to 14% in the latter years.
The authors attributed this change to advances in supportive care and treatments focused
on the mitigation of graft versus host disease (GVHD) and relapse [1].

For allogenic transplantation, tacrolimus, a calcineurin inhibitor that prevents T-cell
activation, is often used for GVHD prophylaxis. However, there is variability in the serum
concentrations of tacrolimus (TAC), and little is known on the impact of early TAC levels
on acute GVHD (aGVHD). The retrospective study (2002–2016) by the same group studied
the effect of early post-transplantation tacrolimus concentration on the risk of acute GVHD.
It was reported that achieving ≥10 ng/mL during the first week of allo-HCT may mitigate
the risk of aGVHD. However, levels of >11 ng/mL beyond the first week may be associated
with suppressed graft versus tumor effect and higher relapse [2].

Graft versus host disease is a serious but common complication associated with allo-
SCT as a result of donor T-cell mediated stem cells that attack immunocompromised host
tissues. The treatment of aGVHD involves a high dose of corticosteroids, which suppress
the immune system and put patients at an even greater risk of infectious complications [3],
and potential viral reactivation complications. Despite this increased risk, there are little
published data focused on the efficacy of cytomegalovirus (CMV) prophylaxis for patients
who develop aGVHD. Wolfe et al. [4] reported on the efficacy of letermovir to prevent
clinically significant CMV infection (CS-CMVi) among allo-HCT patients who developed
aGVHD in a single center retrospective study. Among aGVHD patients, letermovir pro-
phylaxis decreased CS-CMVi in patients with aGVHD (p < 0.001), reduced non-relapsed
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mortality (p = 0.04) and improved overall survival (p = 0.04), suggesting that letermovir pro-
phylaxis improves outcomes by preventing CS-CMVi in patients with aGVHD. Dybko et al.
aimed to identify predictive and risk factors associated with the increased occurrence of the
BK virus-related hemorrhagic cystitis (HC) following hematopoietic stem cell transplanta-
tion (HCT). A significant correlation was observed between HC incidences after HCT, BK
viremia and viruria, and aGVHD occurrence. Furthermore, the level of BK virus DNA in
serum at day +21 (>0.75 × 103) significantly impacted the patients’ survival time [5].

Allo-HCT therapeutic efficacy is mainly dependent on immune alloreactivity mediated
by donor lymphocytes infused with the stem cell graft, the so-called graft versus leukemia
(GVL) effect. Disease recurrence is the major obstacle to the success of allo-HCT, as patients
with high-risk acute leukemia and MDS have a high risk of relapse after allo-SCT [6,7].
Prophylactic donor lymphocyte infusion (DLI) has been shown to reduce the relapse rate but
at the cost of increased GVHD [8,9]. Tsirigotis et al. tested the safety and efficacy of a novel
method of prophylactic DLI based on prolonged repetitive administration of low lymphocyte
doses. When extended for up to 3 years, low-dose pro-DLI administered every two months is
safe and effective in reducing relapse rate in patients with high-risk acute leukemia (AL). The
data showed that repeated and prolonged DLI administration resulted in relapse prevention,
perhaps by inducing a long-lasting anti-leukemic effect [10]. Gutierrez et al., in a retrospective
analysis, showed that it may be a curative option in relapsed/refractory (R/R) mantle cell
lymphoma with a low cumulative incidence of relapse (CIR). They showed that it might be
a better option for fit patients, using human leukocyte antigen (HLA)-identical (related
or unrelated) or haploidentical related donors and without previous transplantation. In
another study, Tsai et al. compared the outcomes of post cyclophosphamide with or
without anti-thymoglobulin and GCSF-primed bone marrow plus peripheral blood stem
cells (GIAC). They showed that the mGIAC approach may be a preferential choice for
patients with low/intermediate-risk diseases in the view of non-relapse mortality (NRM),
CIR, or overall survival (OS) [11].

For multiple myeloma (MM), ASCT is more commonly used compared to allo-HCT.
In this issue, three papers were published (two original article and one review). Jordan et al.
performed a retrospective survival analysis on newly diagnosed MM (NDMM) patients receiv-
ing ASCT from 1992 to 2016 [12]. Patients were split into five groups based on historic changes
in novel agents for the treatment of MM. Across the years, there was a statistically significant
improvement in both progression-free-survival (PFS) and OS, which was primarily attributed
to the inclusion of novel therapies and post-transplantation maintenance. Importantly, signifi-
cant survival improvements were seen in patients ≤65 years and >65 years old. Baertsch et al.
reported on the outcome after salvage high-dose chemotherapy (HDCT)/ASCT following
re-induction treatment with carfilzomib/lenalidomide/dexamethasone (KRD). The authors
conducted a retrospective analysis of patients that had previously undergone frontline
HDCT/ASCT and reported that KRD followed by salvage ASCT were associated with
favorable PFS and the response was enhanced by maintenance treatment. Deep remissions
achieved with KRD followed by salvage autologous transplantation were associated with
favorable PFS and were enhanced by maintenance treatment [13].

In the past years, the therapeutic approaches for patients diagnosed with MM and
their respective prognoses have decisively changed with the development of highly efficient
new anti-myeloma drugs, such as protosome inhibitors (PI), immunemodulatory drugs
(IMID), monoclonal antibodies and CAR-T cells. The review by Greil et al. addresses the
role of allo-HCT in MM. The authors discuss data showing that a decreased risk of disease
progression may outweigh this treatment-related toxicity for young, fit patients in high-
risk constellations with otherwise often poor long-term prognosis. Salvage allo-HCT is
recommended, preferentially within clinical trials, for patients with early relapse after first-
line therapy including ASCT, and in high risk (HR) constellations according to cytogenetics
and stage [14].

Severe acute or chronic GVHD, systemic signs of inflammation and endothelial dys-
function with fluid overload are relatively common posttransplant conditions that are
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associated with an adverse prognosis and decreased survival due to increased NRM in
allotransplant recipients. Previously, it has been shown that there is an association between
systemic metabolic profiles and the risk of GVHD, and fluid retention post allo-HCT [15–17].

Hatfield et al. studied the potential associations between lipidomic profiles and
pretransplant inflammation, early fluid overload and later development of aGVHD. Ninety-
two consecutive patients with acute myeloid leukemia (AML) or high-risk myelodysplastic
syndrome (MDS) were included in the analysis. The results showed that the pretransplant
lipidomic profiles differed significantly when comparing patients with and without the risk
factors: (i) pretransplant inflammation, (ii) early fluid overload, and (iii) patients with and
without later steroid-requiring aGVHD [18].

The pediatric population treated with allo-HCT most frequently develop endocrine
complications. The treatments given, consequently, lead to impaired fitness, including exercise-
induced shortness of breath, fatigue and reduced participation in physical activity [19,20].
These symptoms may indicate frailty [21]. Suominen et al. evaluated the physical fitness
and prevalence of frailty in male long-term survivors of pediatric allo-transplant. Low
muscle strength and a high incidence of frailty were observed in survivors of pediatric
allo-HCT. There is a predominant risk of cardiovascular and metabolic diseases in the
long-term [22].

We hope that this Special Issue has responded to the clinical demand for up-to-date and
in-depth information about the optimal management of patients undergoing hematopoietic
stem cell transplantation for hematological malignancies.

Conflicts of Interest: The authors declare no conflict of interest.
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