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Abstract


High-risk acute myeloid leukemia has been associated with a poor outcome. Hematopoietic stem cell transplantation (HSCT) represents the only curative option for eligible patients. Relapse after HSCT is a dramatic event with poor chances of survival. With the aim of reducing the rate of post-HSCT relapse, maintenance treatment has been investigated in this setting. Results from clinical trials suggest an advantage in the use of a maintenance strategy; however, standardized guidelines are not yet available due to the lack of prospective clinical trials. In this review, we have reported the most important strategies adopted as post-HSCT maintenance, highlighting their efficacy, but the current research also opens questions.
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1. Introduction


Acute myeloid leukemia (AML) is a very heterogeneous group of clonal diseases, which arises from clonal expansion of leukemic blasts in the bone marrow, peripheral blood, and extramedullary sites [1]. The prognosis of AML is influenced by several factors, including the patient’s age and comorbidities, cytogenetic and mutational profiles, and measurable residual disease (MRD) assessment. The latter can be detected with different methods ranging from flow cytometry to molecular methods—real time PCR and more recently NGS—which allow the identification of recurrence at an increasingly deeper level. For high-risk patients, if eligible, hematopoietic stem cell transplantation (HSCT) is a strongly recommended consolidation strategy. In the last decades, despite advances in reducing transplant-related mortality (TRM), the relapse post-HSCT remained high with a median survival of 4–6 months and a 1-year survival rate of less than 20% [2,3,4]. For more than 3 decades, a growing body of research has focused on maintenance post-HSCT as a strategy to prevent relapse. Unfortunately, the results of clinical trials did not lead to conclusive results, leaving several issues unsolved. In this review, we discussed the limitations and the advantages of maintenance therapy post-HSCT, focusing on the three main strategies currently under investigation: targeted therapies, hypomethylating (HMA) agents, and donor lymphocyte infusions (DLI). Each of these therapies offer different mechanisms of action and potential benefits, but they also come with unique challenges and considerations.




2. Maintenance Therapy in AML: Is It Time to Refine the Definition?


Compared with B-cell acute lymphoblastic leukemia (B-ALL) with standard class risk and high-risk acute promyelocytic leukemia (APL), in which the maintenance is a well-established and effective phase, in AML, different maintenance trials failed to demonstrate any improvement in survival [5].



By definition, the maintenance phase has been considered as low-intensity therapy administered over a relatively long time after achieving at least complete hematological remission (CHR). The aim of the maintenance phase is to avoid clonal evolution and, at the same time, not to add significant toxicity in terms of infection risk, transfusion support, and reduction in quality of life. Indeed, the ideal drug for the maintenance phase should be easy to administer with a low financial burden. CC-486, an oral formulation of azacitidine (AZA), reflects these features, and it has been approved as maintenance treatment for AML patients in CHR who have not immediately undergone HSCT [6]. The approval of CC-486 by the Food and Drug Administration (FDA) and the European Medicines Agency (EMA) is based on the results of the landmark QUAZAR trial, in which the prerequisite for initiating maintenance was the achievement of CHR regardless of the depth of response. However, despite the initial advantage in overall survival (OS) of the CC-486 arm compared to the placebo, with a longer follow-up, the survival curve did not reach the plateau, suggesting that the maintenance phase in AML still presents many unsolved issues. Firstly, with the widespread application of MRD assessment in AML, the exact cutoff for starting maintenance is unclear. According to MRD monitoring, wo scenarios of treatment are possible: prophylaxis when MRD is negative and the pre-emptive state when MRD remains or becomes positive. In the post-HSCT setting, chimerism monitoring is a useful tool to predict relapse. The optimal zone of activity of maintenance could be between negativity and positivity at low levels, but it is essential to consider the patient’s clinical conditions, the AML risk class, and the intensity of the previous treatment. Another fundamental issue to be clarified is the time point of MRD evaluation to start maintenance. Indeed, in the setting of post-HSCT, maintenance therapy represents a more complex challenge [7]. Immune surveillance post-transplant can be considered a form of maintenance, involving the balance between graft-versus-leukemia (GvL) effects and the risk of graft-versus-host disease (GvHD). The ideal drug for maintenance post-HSCT, in addition to including the features mentioned above, should avoid exacerbating GvHD while still maintaining effective GvL activity. Further clinical studies and, consequently, the consensus of expert panels are needed to define these aspects to drive the initiation of pre- and post-HSCT maintenance.




3. Who Are the Candidates for Maintenance Treatment?


Maintenance therapy inevitably exposes patients to additional toxicity. So, it is extremally important to select those cases in which the potential benefits—and toxicity—of maintenance drugs counterbalance the risk of relapse [8]. Factors to consider are the adverse cytogenetic and/or molecular features and the MRD state pre- and post-HSCT. Indeed, in recent years, deep characterization of the AML molecular landscape has revealed those mutations predictive to responses to maintenance therapy. Another important aspect to consider for maintenance is the clinical situation of patients. The last aspect requires careful evaluation in the setting of post-HSCT in which the presence of active GvHD, cytopenia, or organ dysfunction, make the administration of maintenance drugs more complicated. Furthermore, there is limited evidence of drug efficacy and few approved compound options for maintenance phase post-HSCT. A more refined approach with novel drugs or combinations, supported by comprehensive clinical evidence, is essential to optimize maintenance strategies and improve the prognosis for high-risk patients. Below, we illustrate the results of clinical trials of the maintenance phase post-HSCT (Table 1).




4. Targeted Drugs


The targeted drugs introduced in the treatment of specific AML subtypes attracted attention for their possible use in the maintenance phase post-HSCT. In the next section, we illustrate the experience of the most promising compounds. Targeted drugs could be the primary choice of maintenance for patients harboring specific molecular lesions (Figure 1).



4.1. FLT3 Inhibitors (FLT3i)


Fms-like tyrosine kinase 3 (FLT3) is one of the most mutated genes in AML, and it can be hit by two different genetic lesions, the internal tandem duplication (ITD) is the most frequent, occurring in almost 25% of cases, and the missense mutations of tyrosine kinase domain (TKD), recurring in 5–10% of cases [9,10,11,12,13]. Both mutations result in constitutive activation of FLT3 signaling (MAPK and PI3K pathways), leading to the leukemogenesis process. The prognosis of AML with FLT3-ITD is poor with low survival rates [14]. For these reasons, FLT3-ITD and TKD have become the focus of targeted therapy. The FLT3 inhibitors (FLT3i) may be categorized into two types. The first binds the active FLT3 conformation and is effective against both ITD and TKD mutations. The second links the inactive form of FLT3-ITD but not the TKD mutation. In the setting of maintenance post-HSCT, sorafenib and gilteritinib present more robust evidence of effectiveness post-transplant than midostaurin and quizartinib. Crenolanib is currently under investigation in an ongoing clinical trial (NCT02400255). From the first experience in 2015 by Antar et al., which reported the efficacy and safety of sorafenib maintenance in six allografted patients, different retrospective series have confirmed these results [15]. In a preclinical study, sorafenib was demonstrated to induce the production of IL-15 from myeloid blast cells, which activate the CD8+ T cells with a possible GvL effect [16]. Then, the German phase II randomized trial SORMAIN enrolled 83 patients with FLT3-ITD AML who underwent HSCT in the first or in subsequent CR. The maintenance with sorafenib (n = 43) or the placebo (n = 40) were administered for 2 years at a dosage of 400 mg BID. With a median follow-up of 42 months, the sorafenib arm showed a better 24-month OS compared with the placebo (90% vs. 66%, respectively) without increased GvHD. Indeed, the advantage of sorafenib was evident regardless of MRD status at the time of transplantation. MRD-positive patients in the sorafenib cohort had a statistically significantly better relapse-free survival (RFS) than patients treated with the placebo [17]. Another experience derived from a Chinese study group demonstrated in a randomized phase 3 trial that sorafenib maintenance after HSCT improved OS and reduced relapse compared with patients not allografted. These results were also confirmed in a post-hoc analysis with a 5-year follow-up [18]. Gilteritinib was demonstrated for the first time to be effective post-HSCT in a retrospective experience by the Japan group. Subsequently, Perl et al. published the results of a post-hoc analysis of the phase III ADMIRAL study regarding the survival of patients with FLT3 R/R AML who received post-HSCT gilteritinib as maintenance. The results showed that the patients who resumed gilteritinib had a lower relapse rate and a better OS compared with those who did not receive it. Indeed, the inhibitor was well tolerated [19]. However, the major limitations were the small sample of patients and the absence of a second randomization for the maintenance phase. More recently, gilteritinib was tested post-HSCT by the BMT-CNT group in the randomized phase III MORPHO trial. The trial enrolled 356 patients; gilteritinib was administered at a dosage of 120 mg/day for 24 months post-HSCT. This trial provided the MRD evaluation by NGS with a level of detection of 1 × 10−6. The primary end point was RFS. The results showed a higher RFS in the gilteritinib group compared to the placebo without reaching statistical significance. A subanalysis demonstrated that the main benefit of gilteritinib as post-HSCT maintenance was for patients with MRD positivity before starting treatment rather than those with negative MRD [20]. About midostaurin, the effectiveness of which in combination with chemotherapy in first-line treatment has been proven in the phase 3 RATIFY/CALGB 10,603 trial, there are few experiences in the maintenance phase post-HSCT. The same RATIFY did not provide continued midostaurin as maintenance for patients allografted [21]. The phase II randomized RADIUS trial evaluated the midostaurin post-HSCT FLT3-ITD+ AML patients in first complete remission (CR1) but did not reveal significantly important differences. Finally, quizartinib demonstrated promising responses post-HSCT in the QuANTUM-first and subsequently in a phase I trial,; however, the results should be confirmed in a randomized clinical trial with a greater number of patients [22]. Based on this evidence, maintenance therapy in FLT3+ AML is strongly recommended in patients with persistently positive MRD post-HSCT. The duration of the maintenance phase is commonly accepted to be 24 months. However, further studies may identify additional molecular characteristics which will help to identify those patients who really benefit from a maintenance phase.




4.2. IDH Inhibitors


Isocitrate dehydrogenase (IDH)1 and IDH2 genes encode for two enzymes implicated in the catabolism of isocitrate to α-ketoglutarate. IDH1 and IDH2 mutations are recurrent in about 10% of AML [23]. Ivosidenib and enasidenib are two oral drugs which inhibit IDH1 and IDH2 mutated proteins, respectively; these drugs are indicated as monotherapy for R/R IDH1 and IDH2-mutated AML cases. Both drugs have been investigated post-HSCT. In a phase I trial, enasidenib was administered in 19 patients between 30 and 90 days from allotransplant at a dosage of 100 mg daily for 12 cycles. The 2-year progression-free survival (PFS) and OS were 69% and 74%, respectively, while the cumulative incidence of relapse (CIR) was 16%. GvHD events were limited. Similarly, ivosidenib 500 mg was utilized after HSCT in 16 patients as maintenance. Two-year CIR and non-relapse mortality (NRM) were 19% and 0%, respectively. The 2-year PFS and OS were 81% and 88%, respectively. These inhibitors demonstrated promising results and safety profiles with limited toxicity and low risk of GvHD, which led them to be considered as ideal drugs for maintenance post-HSCT in IDH1 and IDH2 positive AML cases. Altogether, despite the small number of patients, these data were favorable compared with the historical experiences [24,25]. However, larger prospective trials are necessary to confirm these results.




4.3. Eprenetapopt


Eprenetapopt (APR-246) is a first-in-class, small-molecule p53 re-activator tested in combination with azacitidine in maintenance post-HSCT in TP53 mutated (TP53m) AML or MDS. Encouraging results derived from phase II clinical trials which enrolled 55 patients with TP53m AML or MDS [26]. A total of 33 of these underwent HSCT and started the maintenance therapy with eprenetapopt (3.7 g once daily intravenously on days 1–4) plus AZA (32 mg/m2 once daily intravenously/subcutaneously on days 1–5). The 1-year RFS and OS probability were 60% and 79%, respectively; the median RFS and OS were 12.5 and 20.6 months, respectively. Treatment was well tolerated with no increase in GVHD. These data demonstrated superior results compared with the previous published outcome of TP53m MDS and AML patients who underwent HSCT without the subsequent maintenance phase [27,28]. However, the preliminary results of the A phase III trial (NCT03745716) with eprenetapopt in maintenance post-HSCT did not confirm this effectiveness.





5. Hypomethylating Agents (Hma) Alone or in Combination


HMA (azacitidina-AZA- and decitabina-DEC) are nucleoside analogs that irreversibly link the methylating enzymes and lead to cellular apoptosis. These drugs have revolutionized the treatment of unfit AML patients, inducing a sustained response with a good safety profile. AZA has been used post-HSCT both with negative and persistently positive MRD (pre-emptive) [29]. The first report about AZA as maintenance in the post-HSCT setting dates from 2010 by de Lima and colleagues. In a dose-finding design, the researchers found that the optimal schedule of AZA was 32 mg/m2 for 5 days in a 30-day cycle. The 1-year OS and event-free survival (EFS) rates were 77% and 58%, respectively [30]. Subsequently, several studies revealed the immunological property of AZA increasing the response of tumor-specific CD8+ T-cells upregulating silenced tumor antigens, HLA, and costimulatory molecules on the leukemic cells [31]. Furthermore, AZA demonstrated to upregulate inhibitory pathways of regulatory T-cells preventing GvHD [32]. However, despite the promising results reported by de Lima et al., the randomized phase III trial conducted by Oran et al. failed to demonstrate a statistically significant advantage of AZA [33]. Indeed, two recent meta-analyses based on retrospective studies using HMAs as maintenance therapy demonstrated a superiority in OS and EFS compared to the observational groups [34]. From the same meta-analysis, it emerged that AZA and DEC seem more effective in high-risk MDS and AML enhancing the GVL effect [35]. Based on the above results of the QUAZAR trial, the oral formulation of AZA (CC-486) was investigated in the ongoing phase III AMADEUS (NCT04173533) trial in the post-HSCT setting [36]. Conversely, in the setting of MRD positive post-HSCT, AZA has been administered at higher dosages, ranging from 75 mg/m2 for 7 days to 100 mg/m2 for 5 days, both in retrospective and prospective studies. The RELAZA prospective trials conducted by Platzbecker and colleagues enrolled 20 patients allografted for MDS and high-risk AML in CR with a decrease in CD34+ donor chimerism. They received four cycles (75 mg/m2 day for 7 days) of AZA, demonstrating that pre-emptive AZA has an acceptable safety profile and was able to prevent or delay hematologic relapse [37]. The same group evaluated AZA as a pre-emptive strategy in an MRD-driven phase II trial. A group of these patients underwent HSCT and were monitored with chimerism analysis. Overall, the results showed that an early intervention with AZA in MRD-positive patients can prevent or substantially delay hematologic relapse, allowing patients to recover from previous toxicities, becoming eligible for subsequent treatment [38]. Woo et al. conducted a prospective trial on 39 patients with early (<100 days) relapse (hematological or MRD) after-HSCT [39]. They found that the intensity of pre-HSCT chemotherapy and the burden of disease at the time of relapse were factors determining the response to AZA. Overall, AZA as maintenance treatment is a valid option considering the limited toxicity. However, further larger and randomized clinical trials are mandatory to confirm and approve the drug. DEC was demonstrated to be potentially useful as maintenance therapy post-HSCT. With the use of DEC at a dosage of 10 mg/m2, the 2-year OS and CIR were 56% and 28%, respectively. Next, a phase II multicenter randomized trial investigated DEC as maintenance in 204 high-risk patients who were MRD negative post allo-HSCT [40]. The randomization was planned to received G-CSF in combination with low-dose DEC (LDEC) for 5 days (G-DEC) or no intervention. The CIR was lower in the G-DEC group and demonstrated a lower CIR compared with the no-intervention group (15% versus 38%, respectively). Indeed, LDEC at a dosage of 15 mg/m2 for 3 days was explored in combination with VEN (200 mg on day 1–21) in the maintenance phase post-allo-HSCT. Wei et al. reported the results of 20 high-risk MDS/AML patients. The CIR after LDEC + VEN was 15.3%, and the 2-year NRM was 6.1% [41]. Furthermore, LDEC with VEN did not increase the GVHD.



HMAs in Combination with Venetoclax


The anti-apoptotic BCL2 inhibitor venetoclax (VEN) in combination with HMA or with a low dose of cytarabine has shown unprecedented efficacy in AML, and it is currently approved by the FDA and EMA for the treatment of first-line unfit AML patients [42]. The efficacy of this combo was also demonstrated in the setting of R/R AML [43]. In the post-HSCT, the major experience is in combination with HMA in the setting of frank hematological relapse (see below), while in the maintenance phase, a single experience of VEN as a single agent was reported by Kent et al. in 49 patients treated with VEN 400 mg daily [44]. The 1-year RFS and OS were 67% and 70%, respectively. The drug was also found to be safe and well tolerated in terms of GVHD reduction. The most attractive combination for the maintenance phase post-HSCT is VEN-AZA. Oran et al. reported the preliminary results of a phase II clinical trial in which VEN at 100 mg/day and AZA at 32 mg/m2/day 1–5 were administered as the maintenance phase. A total of 30 patients were enrolled (27 AML and 3 ALL) with a median follow-up of 8.67 months (95%, CI 7.23 to 13.6). The median RFS and OS were not reached. The estimates of RFS and OS at 1 year were 69.2% (95% CI, 52.1% to 91.8%) and 90.2% (95%CI, 78% to 100%), respectively, after the initiation of VEN + AZA maintenance. Due to hematological toxicity, the dosage of AZA was reduced to 50 mg. Despite the greater toxicity, the combination of VEN-AZA was effective; however, the data need to be confirmed in a longer follow-up. The current phase III VIALE-T clinical study is in fact studying VEN-AZA in post-HSCT maintenance, using a 28-day administration for 6 cycles followed by VEN monotherapy for up to 24 cycles. The combination of DEC at 10 mg/m2 for 3 days + VEN 200 mg was tested by Parks et al. in 26 patients with high-risk disease as maintenance post-HSCT. The 1-year non-relapse mortality and OS were 11% and 84%, respectively [45]. Moreover, in the study of Wei et al., DEC at 15 mg/m2 plus VEN 200 mg on day 1–21 up to 10 cycles post-HSCT demonstrated efficacy with a 1-year relapse incidence of 15.3% and a 2-year OS of 85.2% [41].





6. Donor Lymphocyte Infusion (DLI)


The immunotherapeutic rationale of HSCT is based on the GvL effect through the alloreactivity of donor T cells against malignant cells. This means that the balance between the therapeutic effect of GvL and the toxic effect of GvHD must be carefully considered. For more than 30 years, DLIs have represented an attractive therapeutic option to reduce the risk of relapse post-HSCT, enhancing the immunological surveillance [46,47]. The donor lymphocytes commonly used in clinical practice are unmanipulated. DLI can be collected and cryopreserved during the previous transplant or after a second apheresis. The composition is mostly represented by T cell subsets (80–90%), NK-cells (5–20%), and B-cells (5%). Among T cells, the most represented subset is αβ followed by γδ [47]. Nowadays, due to the lack of prospective clinical trials and the presence of retrospective heterogeneous results, guidelines are not available; however, the EBMT group drafted recommendations for clinical application of DLI based on expert consensus. The largest body of evidence derived from retrospective series; however, the results are heterogeneous based on disease status and the dosage and timing of DLI administration. Taken together, OS and the incidence of relapse ranged from 25 to 80% and 20 to 43%, respectively. The major limitation of DLI is represented by the onset of chronic GvHD, occurring between 30 and 55% of cases. The EBMT group published the results of a retrospective study demonstrating an advantage in OS for DLI treatment compared with those not receiving it (OS 21% versus 9%) [48,49]. The clinical setting for the application of DLI are the hematological relapse, the pre-emptive—when MRD is positive and/or the chimerism is mixed—and the prophylactic or maintenance approach. Because frank hematological relapse has proven to nullify the DLI effect, Dominietto et al. investigated the protective role of DLI infusion in the MRD-positive setting [50]. The study showed that MRD-positive patients treated with DLIs experienced a lower relapse rate compared those who did not receive them. Subsequently, two prospective trials demonstrated the advantage of pre-emptive DLI in reducing relapse rates [49,51]. A further step forward was the administration of DLI as maintenance post-HSCT. Schmid et al. reported a matched-pair analysis on 89 patients and 89 control cases showing that the DLI group presented a superior OS, mostly in a very high-risk subgroup [52]. Indeed, the experience of Legrand showed that cases treated with DLI in maintenance had a 2-year OS rate of 75% and a relapse rate of 22% [53]. Similarly, Jedickova et al. reported a lower relapse rate (22% vs. 53%) and a better OS (67% vs. 31%) for patients who received DLI as maintenance [54]. Couchois et al. investigated DLI application in 36 patients who performed haploidentical-HSCT using post-transplant cyclophosphamide (PTCy) as GvHD prophylaxis [55]. Twenty-five AML/MDS patients showed a 1-year OS and progression-free survival (PFS) of 83% and 76%, respectively. The incidence of GvHD was 33%, similar to the incidence of transplants with different types of donors. Finally, Santoro et al., in a multicenter study, compared the DLI used in prophylaxis, preemptive, and frank relapse and demonstrated that the prophylactic strategy was associated with a better OS. However, the incidence of cGvHD was higher [56]. In order to clarify the incidence and severity of GvHD with the use of DLI in maintenance, a prospective randomized phase III study is ongoing (ELIT-AML trial NCT0067442-Early prophylactic donor Lymphocytes Infusion after allogeneic Transplantation for AML). In the absence of definitive studies, the EBMT has in the meantime published the following recommendations in the field of post-HSCT maintenance (Table 2):




	
The indication for DLI is for patients with high-risk relapse, according to one of the following three factors:




	
high-risk biological features;



	
transplantation in refractory or advanced stage;



	
ex vivo lymphocyte depletion as GvHD prophylaxis.








	
Prophylactic DLI is indicated in transplants using a non-myeloablative conditioning regimen or in the absence of molecular targets, independently of the conditioning regimen;



	
The first infusion should be administered after immunosuppression for >30 days; it is mandatory that there be an absence of active GvHD and infections;



	
The interval from HSCT to the first DLI was reported to be 4–6 months; however, an early application is recommended in high-risk cases;



	
The dose of infusions would increase 0.5–1 log and the interval would be 4–6 weeks;



	
MRD, chimerism monitoring, and the onset of GvHD would drive the DLI frequencies; however, 1–3 doses are recommended.








In the table, the dosage of DLI based on the different types of donors is reported.




7. Conclusions


The maintenance therapy in AML is a complex challenge. This complexity arises from several factors, including the lack of robust treatment efficacy, which is partly due to the scarcity of large-scale, randomized prospective clinical trials. The limited availability of approved drugs further complicates the landscape, leaving clinicians with few standardized options. Additionally, the clinical and psychological complexity of patients who undergo HSCT adds another layer of difficulty, as these individuals often face significant physical and emotional burdens that can impact treatment adherence and outcomes. Given these challenges, the choice of a maintenance strategy must be carefully tailored to each patient. As the field advances, more research is urgently needed to establish evidence-based guidelines to drive clinical practice and finally improve patient outcome.
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Figure 1. Proposed algorithm for the choice of maintenance therapy. ELN: European Leukemia Network; MRD: measurable residual disease; ALLO-HSCT: allogeneic-stem cell transplantation; GvHD: graft-versus-host disease; HMA: hypomethylating agents; VEN: venetoclax. 
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Table 1. Main post-transplant maintenance trials in AML.
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	Study
	Phase
	Agents
	Schedule
	Results
	Side Effects





	NCT02474290
	III
	Sorafenib vs. placebo
	Sorafenib 400 mg bid for 6 months
	Improved 2-year RFS (78.9% vs. 56.6%) and OS (82.1% vs. 68.0%) with sorafenib
	myelosuppression



	NCT02997202
	III
	Gilteritinib

vs. placebo
	Gilteritinib 120 mg for 24 months
	Improved RFS in MRD+ (HR = 0.515, 95% CI: 0.316, 0.838, p = 0.0065) with gilteritinib
	Important myelosuppression



	NCT03564821
	I
	Ivosidenib
	Ivosidenib 500 mg and 250 mg
	2-year relapse = 19% 2-year PFS = 81% 2-year OS = 88%
	No increased GvHD



	NCT03515512
	I
	Enasidenib
	Enasidenib 100 mg and 50 mg
	Relapse = 16% 2-year PFS = 69% 2-year OS = 74%
	No increased GvHD



	NCT03931291
	II
	APR246 + AZA in
	
	1-year RFS = 59.9% 1-year OS = 78.8%
	No increased GvHD



	NCT00887068
	III
	AZA vs. placebo
	AZA 32 mg/m2 for 5 days
	RFS: 2.07 years (AZA) vs. 1.28 years (placebo), p = 0.43
	myelosuppression



	ChiCTR1900025374
	II
	DEC/VEN
	DEC 15 mg/m2 for 3 days Ven 200 mg days 1–21
	1-year relapse = 15.3% 1-year OS = 85.2%
	Reversible

myelosuppression



	NCT03613532
	I
	AZA/VEN
	AZA 36 mg/m2 for 5 days Ven 400 mg days 1–14
	2-year relapse = 41% 2-year OS = 67%
	Reversible

myelosuppression










 





Table 2. Recommended doses according to different HSCT. Adapted from Pagliuca S et al [46].
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	DLI Dose for

Matched Related

Donor
	DLI Dose for

Matched

Unrelated Donor
	DLI

Dose for Mismatched

Unrelated Donor or

Haploidentical Donor





	3 months
	1 × 105 cells/kg × 1–3 doses
	1 × 105 cells/kg 1–3 doses
	1 × 105 cells/kg 1–3 doses



	6 months
	1 × 106 cells/kg
	1 × 106 cells/kg
	5 × 105 cells/kg
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