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Editorial on the Research Topic Immunology of allogeneic hematopoietic stem cell transplantation



Allogeneic Hematopoietic Stem Cell Transplantation (HSCT) remains the only curative treatment for several high-risk hematologic malignancies (1). The role of the immune response in allogeneic HSCT involves both the eradication of the disease via the graft-vs.-leukemia (GvL) effect and the development of some of the major complications of the transplant procedure, such as graft rejection, graft-vs.-host disease (GvHD), and infections. Recently, there has been an increased interest in the field of cancer immunology and immunotherapy, which has also been reflected in the HSCT field. Numerous studies have focused on the understanding of the immune biology of HSCT in order to reduce adverse effects and enhance the anti-cancer efficacy. Moreover, innovative immunotherapeutic approaches such as bispecific antibodies, checkpoint inhibitors, and chimeric antigen receptor (CAR) T-cells are increasingly being combined with allogeneic HSCT to improve its therapeutic efficacy (2).

The articles published in the present Research Topic provide a glimpse of some of the critical aspects of immune biology of allogeneic HSCT and their implications in translational practice. These contributions range from retrospective cohort studies to exemplificative case reports that offer insights into managing peculiar and complex clinical scenarios.

Acute GvHD is one of the major toxicities of allogeneic HSCT. Research in this area is focused on the validation of reliable biomarkers for risk-adapted therapy (3). New therapeutic strategies aiming to avoid broad immunosuppression are under investigation (4). Sun et al. described the role of monocytes as potential biomarker for the prevention and treatment of acute GvHD, through a comparative analysis of single-cell RNA sequencing data on peripheral blood of patients with and without this complication. Monocytes showed a marked increase and activation on day 21 post-transplantation, before the onset of GvHD, which aligned with clinical cohort results obtained from routine blood examinations. Moreover, these monocytes were able to induce a significantly higher proliferation rate of T cells. Ideally, such an early GvHD biomarker could be useful to guide clinical management of GvHD. Another subset of immune cells, namely gamma delta (γδ) T cells, though a minor fraction of the human T cell repertoire, play a crucial role in anti-infectious and anti-tumor responses in allogeneic HSCT. In a prospective study of 49 pediatric allogeneic HSCT recipients, Müller et al. identified a protective role for γδ T cells, particularly the Vδ2 + subset, against acute GvHD and Epstein–Barr virus (EBV) infection. Multivariate analyses confirmed these findings, supporting further exploration of γδ T cells as prognostic markers and potential targets for adoptive T cell transfer strategies after HSCT.

With regard to GvHD prediction from an immunogenomic standpoint, a new metric to gauge the immunopeptidome diversity, called HLA evolutionary divergence (HED), previously explored in a variety of hematological conditions (5–7), is studied in acute lymphoblastic leukemia (ALL) patients undergoing haploidentical HSCT by Cao et al.. Both class I and II HED metrics were calculated in 225 patients with ALL. While no differences were found in terms of survival outcomes, multivariate analysis indicated that a high class II HED for donor-recipient was an independent risk factor for the development of severe acute GvHD (P = 0.007), and that recipients with high class I HED had a more than two-fold reduced risk of relapse (P = 0.028).

Three studies explore the potential benefits of using umbilical cord blood (UCB) products. Niu et al. reported the outcomes of adult and pediatric patients with severe steroid-refractory acute GvHD who were treated with intravenous infusions of human umbilical cord-derived mesenchymal stromal cells (UC-MSCs). The overall response rate at day 28 was 52.3%, without serious adverse events. Poor outcomes were observed for patients with acute lower gastrointestinal and liver GvHD.

Zeng et al. described how UCB regulatory T cells (Tregs), which play a key role in immune balance, work in synergy with Ruxolitinib in GvHD treatment. This combination effectively alleviates GvHD while preserving the beneficial GvL effect, as demonstrated in xenogeneic preclinical models. Graft failure (GF) and poor graft function (PGF) are potential complications in allogeneic HSCT, particularly in recipients with donor specific antibodies (DSA). UCBs, known for their high stem cell content and low immunogenicity, have been shown to promote immune tolerance when co-infused in haploidentical HSCT. In a retrospective, single-center, controlled study, Wang et al. demonstrated that co-infusion of third-party UCBs in patients with HLA antibodies improved engraftment and reduced the incidence of chronic GvHD.

Three case reports provide valuable insights into the management of challenging clinical scenarios. Zhu et al. described an unusual case of isolated spinal cord involvement with B-cell lymphoid proliferation 11 months post-HSCT, followed six months later by EBV-positive NK/T-cell lymphoma with subcutaneous involvement. This case underscores the importance of maintaining a high suspicion for post-transplant lymphoid proliferations in the context of neurological complications after HSCT and highlights the need for early diagnosis to manage this potentially life-threatening condition. Liu et al. reported a case of relapsed/refractory ALK + anaplastic large cell lymphoma successfully treated with crizotinib and brentuximab vedotin as bridging therapy, followed by autologous HSCT and sequential anti-CD30 CAR T-cell therapy. This innovative combination therapy model offers promising guidance for managing this rare subtype of T-cell non-Hodgkin lymphoma and informs future clinical trial strategies. Finally, Miao et al. described a patient with relapsed/refractory acute myeloid leukemia receiving donor-derived CLL-1 CAR T-cell therapy for bridging to allogeneic HSCT after achieving remission, showing the promising efficacy of cellular therapies in the realm of myeloid malignancies.

The studies and case reports presented in this Research Topic underscore the dynamic interplay between immune biology and clinical practice in allogeneic HSCT. Advances in biomarker discovery, cellular therapies, and immunogenomics are shaping personalized strategies to reduce complications, enhance the quality of life, and improve outcomes. Moreover, the integration of innovative immunotherapies highlights the potential to extend curative options to even the most challenging cases. Moving forward, collaborative research is essential to optimize the therapeutic potential of allogeneic HSCT while addressing its limitations. While the studies in this Research Topic provide valuable insights, they also point to the need for prospective trials to further validate findings and refine treatment strategies. By bridging translational science and clinical application, the field is poised to offer transformative solutions for patients with high-risk hematologic malignancies.


Author contributions

CG: Conceptualization, Supervision, Writing – original draft, Writing – review & editing. RD: Writing – original draft, Writing – review & editing. RG: Writing – original draft, Writing – review & editing. SP: Writing – original draft, Writing – review & editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Passweg JR, Baldomero H, Ciceri F, de la Cámara R, Glass B, Greco R, et al. Hematopoietic cell transplantation and cellular therapies in Europe 2022. CAR-T activity continues to grow; transplant activity has slowed: a report from the EBMT. Bone Marrow Transplant. (2024) 59(6):803–12. doi: 10.1038/s41409-024-02248-9

2. Chabannon C, Ruggeri A, Montoto S, van Biezen A, van der Werf S, Markslag A, et al. Celebrating the registration of 9.000 patients treated with CAR T cells in the EBMT registry: collection of real-world data in the context of hematopoietic cellular therapies. Best Pract Res Clin Haematol. (2024) 37(2):101557. doi: 10.1016/j.beha.2024.101557

3. Srinagesh HK, Özbek U, Kapoor U, Ayuk F, Aziz M, Ben-David K, et al. The MAGIC algorithm probability is a validated response biomarker of treatment of acute graft-versus-host disease. Blood Adv. (2019) 3(23):4034–42. doi: 10.1182/bloodadvances.2019000791

4. Malard F, Loschi M, Huynh A, Cluzeau T, Guenounou S, Legrand F, et al. Pooled allogeneic faecal microbiota MaaT013 for steroid-resistant gastrointestinal acute graft-versus-host disease: a single-arm, multicentre phase 2 trial. EClinicalMedicine. (2023) 62:102111. doi: 10.1016/j.eclinm.2023.102111

5. Pagliuca S, Gurnari C, Hercus C, Hergalant S, Hong S, Dhuyser A, et al. Leukemia relapse via genetic immune escape after allogeneic hematopoietic cell transplantation. Nat Commun. (2023) 14(1):3153. doi: 10.1038/s41467-023-38113-4

6. Pagliuca S, Gurnari C, Rubio MT, Visconte V, Lenz TL. Individual HLA heterogeneity and its implications for cellular immune evasion in cancer and beyond. Front Immunol. (2022) 13:944872. doi: 10.3389/fimmu.2022.944872

7. Pagliuca S, Gurnari C, Awada H, Kishtagari A, Kongkiatkamon S, Terkawi L, et al. The similarity of class II HLA genotypes defines patterns of autoreactivity in idiopathic bone marrow failure disorders. Blood. (2021) 138(26):2781–98. doi: 10.1182/blood.2021012900







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Immunology of allogeneic hematopoietic stem cell transplantation

		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Transplantation

Editorial: Immunology of
allogeneic hematopoietic stem
cell transplantation





OPS/images/logo.jpg
, frontiers ‘ Frontiers in Transplantation





