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Editorial on the Research Topic
Regulatory T cells in graft-versus-host disease

Regulatory T cells (Tregs) are modulators of the immune system that play a key role in
maintaining self-tolerance. Treg were initially identified by Sakaguchi as CD4+CD25+ T cells
that have the ability to suppress autoimmune responses (1). They were further shown to rely
on the expression of the transcription factor FOXP3 (2), whose loss leads to a lethal
autoimmune condition, the IPEX syndrome (3).

The importance of Tregs to the outcome of allogeneic hematopoietic stem cell
transplantation (HSCT) was soon brought into focus (4-6). Allogeneic T cells present in
the graft induce thymic tissue damage resulting in impaired production of Tregs leading to a
loss of immune-tolerance. Importantly, quantitative and qualitative abnormalities of Tregs
have been correlated with GvHD (Graft versus Host Disease) development and prognosis.
This collection addresses various strategies to modulate Treg numbers after HSCT, as means
to control GVHD.

rTregs manipulation as a potential approach for
successful HSCT outcomes

Most interventional studies using Tregs for promoting post-HSCT tolerance are focused
on donor Tregs, but little attention is drawn to recipient Tregs (rTregs). Here, Copsel et al.
present an interesting review discussing the current knowledge on the role of recipient Tregs
to transplant outcome. Recipient Tregs show increased persistence after conditioning
regimens due to their increased radio-resistance when compared to Conventional T cells
(Tcons). Such radio-resistance correlated with higher Bcl2 expression levels in rTregs and
leads to the persistence of tissue resident recipient T cells, including Foxp3+ Tregs, after
HSCT (7). Some studies have shown that after HSCT, recipient Tregs are able to expand in an
IL2 dependent manner, providing some protection against GVHD. The authors suggest that,
using specific conditioning regimens, a pre-treatment to increase the number of Tregs (such
as low dose IL2, rIL2/aIL2 complex, IL33 or TNFRSF25), is likely to improve
transplantation outcomes.
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Increasing Tregs in vivo to
decrease GvHD

Many studies have aimed to achieve increases in Tregs after
HSCT in order to prevent or treat GVHD.

In this Collection, the use of demethylating agents is explored as a
strategy to increase Treg numbers in vivo. Previous studies have
shown that T cell genome demethylation can induce Treg
differentiation, due to the epigenetic regulation of FoxP3 (8). Here,
Wang et al. developed a preclinical study combining two
hypomethylating agents, 5- Azacitidine and DZnep in an acute
GvHD (aGvHD) model. The combination of these agents allowed
for a decrease in the doses of each individual agent to achieve clinical
benefit. Furthermore, the proportion of Treg and Th2 T cells was
increased, while Th1 cells were decreased (both in vitro and in vivo).
In turn, such changes in cytokines and chemokines patterns,
decreased the risk of aGvHD. This strategy resulted in improved
survival and clinical scores, when compared to each treatment alone,
without toxicity. Therefore, the combination of 5-Aza and DZNep
enhanced the prophylactic effect on aGvHD.

One successful strategy to increase Treg numbers in the recipient
is the administration of low doses of IL2 (9), a critical cytokine in Treg
activation and proliferation (10). In this regard, Meguri et al. report
the results of a preclinical study showing that IL2 differentially affects
Treg and T effector compartments depending on the immune
environment. The authors show that IL2 therapy is effective in
ameliorating GvHD only when the inflammatory state is mild (in
this situation IL2 enhances CD25+Treg expansion, while having
almost no effect on CD25- Tcons); in contrast, IL2 is detrimental
when the immunological background is highly inflammatory (where
IL2 exerts a greater effect on Tcons as compared to Tregs). This study
suggests the use of treatment in combination with reduced intensity
conditioning regimes and only once the initial peak of inflammation
after transplantation is over. Interestingly, the authors also show that
IL2 enhances Graft Versus Leukemia (GvL) effect in such mild
inflammatory state.

Previous studies using low dose IL2 in the context of GVHD have
not addressed the durability of the response after treatment
discontinuation. Donato et al. analyze the response in 22 patients
with chronic GvHD (cGVHD) treated with IL2 for an extended
period (average 103 weeks, range 21 to 258), and the effects of IL2
discontinuation with a median follow up of 203 weeks (range 92 to
599) after discontinuation. During the treatment, a significant
percentage of patients (77%) ceased systemic immunosuppression.
On average, Tregs increased during IL2 therapy, and decreased
slightly after discontinuation, but stabilized at higher levels than the
basal status prior to treatment. This study shreds light in the long
term effects of IL2 treatment.

Treg infusions to prevent or
treat GVHD

Several clinical trials have explored the infusion of Tregs with
promising results. In this issue, Hippen et al. present an exhaustive
revision on the different translational strategies used for the adoptive
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transfer of Tregs, including the manipulation of their TCR and
cytokine signaling as well as the implementation of CAR
technology, resulting in CAR-Tregs such as HLA-A2-CAR-Tregs
and CD19 CAR-Tregs. Moreover, they review the clinical trials
involving adoptive Treg therapy already completed (as of March
2022), and discuss the different approaches to enhance Tregs’
suppressive efficacy, specificity, stability, migration, survival and
expansion capacity, and the post-transplant treatments used to
increase the Treg function and number. Preliminary results from
the EC-funded TREGeneration consortium are starting to emerge.
This consortium aggregated five individual sites investigating the
safety and efficacy of donor regulatory T cells in patients with
immunosuppressive-needing moderate or severe chronic GVHD. In
December 2022, the preliminary results of the Lisbon and Seville
cohorts, infusing fresh donor CliniMACS-selected Tregs, were
presented at the Annual Meeting of the American Society of
Hematology (11).

In summary, in this Research Topic several key aspects that
highlight the importance of Tregs to HSCT outcome are discussed,
focusing in possible strategies to increase their numbers in the
recipient, therefore achieving GvHD amelioration.
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