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AML relapse after allogeneic HCT

Yanada, et al. BMT 2020 Bejanyan, et al. CIBMTR TCT 2015



Maintenance after HCT - So Many 
questions, so Few answers.

Relapse after transplant remains the leading 
cause of long-term failure. 

Over the last decade, intense interest has 
emerged as to whether maintenance therapy 
after HCT can reduce relapse and improve 
post-transplant survival



Maintenance – How?

. The choice of maintenance therapy will 
likely be guided by:

- patient’s AML genomics, remission 
status and transplant eligibility. 

. Designing any maintenance therapy in 
AML should be considered with respect 
to burdens of:

- additional toxicity, hospital visits and 
the patient’s quality of life.

Adapted from Rautenberg, et al. IJMS, 2019



Adapted from Rautenberg, et al. IJMS, 2019

Pharmacologic
interventions:

A) Non-targeted strategies 

B) Targeted approaches



Non-Targeted 
Therapy –
Hypometilators

Azacitidine

Decitabine



Pre-Emptive HMA in HCT

MRD-guided treatment 
with AZA
could be an effective 
strategy to prevent or 
substantially
delay haematological
relapse



How about Moving toward a Prophylaxis strategy?



These promising results needed a confirmatory phase III randomized trial





- very long enrollment time (> 9 years)

- confounding bias in patients selection

- >75% screen failure rate – more patients excluded than enrolled

- only 27% patients completed the presumed schedule

- expected AZA cycles to be completed 12; effective median: 4

- low-dose AZA schedule (32mg/m2/die x 5 days)

Primary
Endpoint -
RFS
Failed!



Decitabine
- 2-year cumulative incidence of relapse in the G-Dec 
group was 15.0% (95% CI, 8.0% to
22.1%), vs. 38.3% (95% CI, 28.8% to 47.9%) in the 
non–G-Dec group (P,.01), with
HR of 0.32 (95% CI, 0.18 to 0.57; P,.01).



• Wide applicability respect to Target-

therapy BUT lack of clear Efficacy.

• No selective-clone specific pressure -> 

AZA may retain efficacy respect to clonal

heterogeneity after HCT.

• Major toxicity -> citopenias.

• No acute or chronic GVHD rate increase.

HMA in HCT - considerations



HMA in HCT

• Which categories of patients should be treated with HMA ?

• Unfavorable cytogenetic risk according to ELN 2017/2022

• Patients with disease not in remission at the time of transplantation

• Pretransplant MRD+ patients receiving RIC conditioning

• Patients in CR>=2

• Primary induction Failure

• What is the optimal duration of maintenance?

• The number of cycles ranges from 6 to 12 in the studies 



HMA - What’s next?

AMADEUS: A Double-blind, Phase III, Randomised Study to Compare the 

Efficacy and Safety of Oral Azacitidine (CC-486) Versus Placebo in Subjects 

with AML or MDS as Maintenance after Allogeneic Haematopoietic Stem Cell 

Transplantation.

The randomized, double-blind, placebo-controlled phase III AMADEUS trial (NCT04173533) is 
currently ongoing to evaluate the efficacy of maintenance therapy with Oral-AZA in patients with MDS 
or AML post-HCT.

After transplant, patients receive Oral-AZA 200 mg or placebo on days 1 to 14 of each 28-day treatment 
cycle, for up to 12 cycles.

Patient stratification prior to randomization is based on conditioning intensity, age (< 60 or ≥ 60 y), and 
donor type (sibling or unrelated). The primary endpoint is RFS rate 1 year from randomization.
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Targeted Therapy 
– FLT3 Inhibitors



FLT3-mutant AML disease



Elli D. Novatcheva et al. Clinical Lymphoma, Myeloma and Leukemia, Vol. 22, No. 3, e161–e184 (2021).

Characteristics of FMS-Like Tyrosine Kinase 3 Inhibitors





▪ MRD-negative 
patients before HCT 
derived the 
strongest benefit 
from sorafenib 
maintenance.

▪ The benefit from 
sorafenib was 
relevant in the 
MRD+ post-HCT 
cohort, which had a 
statistically 
significantly better 
RFS with sorafenib 
than with placebo.





Extended follow-up showed (median FU 60.4 months): 

. improved OS: 72% [95% CI 62·1-79·7] vs 55·9% [45·7-64·9]; p=0·011), 

. better LFS: 70% [60·0-78·0] vs 49% [39·0-58·3]; 0·47, 0·30-0·73; p=0·0007), 

. better GRFS (58% [47·7-67·0] vs 39.2% [29·8-48·5]; 0·56, 0·38-0·83; p=0·0030),

. lower cumulative incidence of Relapse (15·0% [8·8-22·7] vs 36·3% [27·0-45·6]; 0·33, 0·18-0·60; p=0·0003)

. no increase in NRM (15·0% [8·8-22·7] vs 14·7% [8·6-22·3]; 0·79, 0·39-1·62; p=0·98)





Any role for TKIs other than 
Sorafenib?



Phase II, hypothesis generating trial

- In a landmark analysis including patients who received HCT and remained event-free in the first 100

days, those who received midostaurin maintenance had improved EFS and OS compared to those who

did not (p = 0.004 and p = 0.01, respectively).

- Compared to historical controls from 5 AMLSG prospective trials, EFS was significantly higher in

patients treated with midostaurin maintenance

- Maintenance was given for a median duration of nine months (range: 1–13 months), because of

adverse events, including GI toxicity (80%), infections (56%), and cytopenias (52%).
Schlenk RF, et al. Blood 2019



Nello studio RADIUS, randomizzato SOC vs SOC+ 
midostaurina (50 mg x 2/die) x 12 mesi post trapianto:

• Trend di <RI,
• RFS a 18 mesi (primary end-point)

89% (69–96%) mido vs 76% (54–88%) SOC (HR, 
0.46 [95% CI, 0.12–1.86]; P = 0.27),

• scarsa numerosità del campione
• RFS inaspettatamente alta del gruppo di controllo.



• The study failed to reach its primary end 

point for RFS

• Gilteritinib resulted in 32% reduction in 

the risk of relapse vs placebo (HR, 

0.679; 95% CI, 0.459-1.005; p= .0518), 

• The 2-year RFS rates were 77.2% with 

gilteritinib vs 69.9% with placebo



⚫ Gilteritinib appears to have a benefit for the 50% of patients with detectable MRD pre- or post-transplant vs. 

those without detectable MRD.

⚫ In pre-specified subgroup analysis, the effect of gilteritinib was more pronounced in pts with detectable 

MRD (HR=0.515, 95% CI:0.316, 0.838, p = 0.0065) than in pts without detectable MRD (HR=1.213, 95% CI: 

0.616, 2.387, p = 0.575

Mark J Levis. EHA 2023 Abs



• Patients who underwent HCT in composite CR 

and received quizartinib maintenance had 

better OS than those who did not received 

(n=31 vs. 11; median OS: 27 vs. 5.4 months.

• Detailed data on post-HSCT maintenance from 

the QuANTUM-R trial are pending



• 40% of patients had 60-75 years

• Planned maintenance duration: 3 years

• 98 patients in the Quizartinib group and 89 in the control group received HCT

• median OS was 31·9 months (95% CI 21·0–not estimable) for quizartinib versus 

15·1 months (13·2–26·2) for placebo (hazard ratio 0·78, 95% CI 0·62–0·98, 

p=0·032).

• OS censored for patients receiving allogeneic HCT 

• the effect of HCT on OS with Quizartinib will be published elsewhere



• Is still Sorafenib the best TKI for post-CHT maintenance?
There are no direct comparison between Sorafenib vs Midostaurine/Gilteritinib.

• What is the optimal duration of maintenance?
Maintenance duration differs in different studies from 6 (Xuan et al.) to 12, to 24 months (Sormain).

• What is the efficacy of maintenance in patients who received FLT3 inhibitors prior to HCT? 
Unknown

• Is there a selective pressure and escape clones if too long maintenance duration?
Of the 43 patients who relapsed, five of 11 assigned sorafenib and 17 of 32 allocated control had FLT3- ITD 
mutations

• Does short-maintenance increase relapses risk?
RFS events might be preventable by longer maintenance duration (Sormain).

• Limited analysis of the impact of MRD on outcomes and its interaction with the use of TKI maintenance.

FLT3 Inhibitors - considerations



Which FLT3 inhibitor to 

choose post-HCT?

The decision will definitely 

be based on:

• Drug availability

• Tolerability

• MRD status pre-and 

post-transplant 

• FLT3 mutation type



- Ivosidenib & Enasidenib both inhibit R-2-hydroxyglutarate and can restore normal

myeloid differentiation.

- In multicenter phase 1/2 studies, these agents have demonstrated favorable

toxicity profiles and ability to induce remissions in relapsed/refractory and newly

diagnosed AML.

- Ivosidenib and enasidenib have received regulatory approval from the US FDA for 

the treatment of IDH1- and IDH2-mutated AML.

- Several trials are ongoing to test IDH inhibition efficiency at preventing AML 

relapse (NCT03515512; NCT03728335; NCT04522895; NCT03564821).

IDH Inhibitors - considerations



Conclusions

• Fewer than 5% of transplant patients are currently 

recruited to prospective practice informing trials. 

• Data from post-hoc and retrospective analysis with any 

maintenance approach need to be studied carefully.

• Patients with the highest risk disease (GvHD, cytopenia) 

are not able to receive the maintenance agent after HCT

• At long last, we need to accelerate recruitment to trials 

and looking how these new therapies can transform 

outcomes.


