
Patient Baseline Characteristics 
• The median age was 58 years (range, 18 to 79 years) in both treatment arms
• The proportion of men was higher in the midostaurin arm than in the placebo 

arm (48.8% vs 42.2%; Table 1)
 – The placebo arm had a higher proportion of patients aged ≥ 70 years than 
the midostaurin arm (13.5% vs 7.2%)

 – The midostaurin arm had a higher proportion of patients aged 60 to < 70 
years than the placebo arm (38.4% vs 32.7%)

• Approximately 92.0% of patients had an Eastern Cooperative Oncology Group 
(ECOG) performance status of 0 or 1 at baseline

Table 1. Patient Demographics and Baseline Characteristics
Parameter Midostaurin

(n = 250)
Placebo
(n = 251)

Age, median (range), years 58.0 (19.0-78.0) 58.0 (18.0-79.0)

Age category, n (%)    

18 to <60 years 136 (54.4) 135 (53.8)

60 to <70 years 96 (38.4) 82 (32.7)

≥70 years 18 (7.2) 34 (13.5)

Sex, n (%)    

Male 122 (48.8) 106 (42.2)

Female 128 (51.2) 145 (57.8)

Race, n (%)    

White 213 (85.2) 208 (82.9)

Black or African American 1 (0.4) 2 (0.8)

Asian 22 (8.8) 22 (8.8)

Multiple 1 (0.4) 1 (0.4)

Missing 13 (5.2) 18 (7.2)

ECOG performance status, n (%)    

0 119 (47.6) 119 (47.4)

1 107 (42.8) 115 (45.8)

2 18 (7.2) 13 (5.2)

3 2 (0.8) 0

Missing 4 (1.6) 4 (1.6)
Time since diagnosis, median 
(range), days 4.0 (0-62.0) 5.0 (0-53.0)

ELN risk classification, n (%)

Favorable 90 (36.0) 83 (33.1)

Intermediate 65 (26.0) 59 (23.5)

Adverse 74 (29.6) 83 (33.1)

Missing 21 (8.4) 26 (10.4)

Bone marrow blasts

n 235 242

Median (range), % 57.0 (16.0-100.0) 54.5 (7.0-100.0)

Hemoglobin

n 248 250

Median (range), g/L 87.0 (51.0-157.0) 87.0 (55.0-158.0)

Peripheral WBC count

n 246 249

Median (range), 109/L 4.0 (0.4-217.2) 4.7 (0.4-195.9)

Peripheral platelet count

n 248 250

Median (range), 109/L 56.5 (5.0-1,175) 53.0 (7.0-10,000)

ECOG, Eastern Cooperative Oncology Group; ELN, European Leukemia Network; WBC, white blood cell.

Treatment Received
• A total of 501 patients were randomized; 5 patients in the midostaurin arm and  

2 patients in the placebo arm did not receive treatment  (Figure 2)
• All patients entered the induction phase, and a similar proportion of patients in 

the midostaurin and placebo arms entered the consolidation phase (n = 120 
[48.0%] vs n = 129 [51.4%]); the proportion of patients who entered the post 
consolidation phase was greater in the midostaurin arm (n = 45 [18.0%]) than  
in the placebo arm (n = 27 [10.8%])

• Median (range) exposure to study drug was 45 days (1-543 days) with 
midostaurin and 50 days(1-386 days) with placebo

Figure 2. Patient Dispositiona

a The total number of patients who completed and discontinued a phase does not sum-up to the number of patients 
  who entered that phase; some patients were planned to move into the phase but could not receive treatment due to 
  AE or other reason. b 5 patients in the midostaurin arm did not receive treatment. c 2 patients in the placebo arm did  
  not receive treatment. d Patients with CRi with adequate blood count recovery, defined as neutrophils ≥ 1.0 × 109/L  
  and platelets ≥ 50 × 109/L but < 100 × 109/L.
  HSCT, hematopoietic stem cell transplant.

• The study was stopped at the first interim analysis for futility 14 months after 
first patient was randomized; the median time to follow up was 6.4 months

• Final hazard ratio (HR) for EFS was 1.02 (95% CI, 0.80-1.31); the majority of 
events in both treatment arms were induction failures (Figure 3) 

• HR for OS was 0.87 (95% CI, 0.59-1.29) in favor of midostaurin (Figure 4)

Figure 3. Kaplan-Meier Plot of EFS

Figure 4. Kaplan-Meier Plot of OS

Safety
• The safety profile of midostaurin in this study was aligned with published 

findings observed in patients with FLT3-AML and was comparable to that  
of placebo

• There were no new safety signals or notable differences between patients 
aged < 60 years vs ≥ 60 years (Figure 5)

• On-treatment deaths occurred in 10.2% and 8.4% of patients receiving 
midostaurin and placebo, respectively (Figure 5)

• In the midostaurin arm, fatal AEs were reported in a higher proportion of 
patients aged ≥ 60 years (13.6%) than patients < 60 years (6.7%)

• The most common classes of AEs leading to discontinuation were infections 
(7.8%) and gastrointestinal disorders (4.5%) with midostaurin and infections 
(3.6%) with placebo

• Treatment-related AEs were reported in higher proportion of patients aged  
< 60 years (76.3%) compared with patients aged ≥ 60 years (70.0%) (Figure 5)

• The most frequently reported AEs (≥ 40% in any arm) in the midostaurin 
and placebo arms included pyrexia (60.4% vs 55.8%), nausea  
(57.6% vs 55.4%), diarrhea (49.8% vs 57.0%), febrile neutropenia  
(43.7% vs 49.0%), vomiting (41.6% vs 26.1%), and hypokalemia  
(38.8% vs 41.0%)(Figure 6)

Figure 5. Overview of AEs (safety set)

SAE, serious adverse event; TRAE, treatment-related adverse event; TRSAE, treatment-related serious adverse events.

Figure 6. AEsa (safety set)

a Incidence of ≥ 20% of all patients in the midostaurin or placebo arms.

Measurable Residual Disease
• MRD was analyzed irrespective of treatment because no difference in MRD− rates 

was found between patients (N=501) in the midostaurin and placebo arms

LAIP Method
• Overall, 205 patients (40.9%) were MRD− (cut off < 0.1%) at least once and 82 

(16.4%) were only MRD+ 
• MRD was undetermined (MRD-UND) in 95 patients (19.5%) due to a lack of 

suitable LAIP or material at diagnosis
• MRD was not assessed in 90 patients (18.0%) and was missing for  

29 patients (5.8%)
• Among patients in CR/modified CRi at the end of the induction phase, 1-year 

survival rates stratified by MRD were 90.4% for MRD− vs 72.1% for MRD+ 
(Figure 7)

DfN Method
• Overall, 253 patients (50.5%) were MRD− (< 0.1%) at least once and 106 

(21.2%) were only MRD+ 
• Compared with the LAIP approach, a lower proportion of patients were  

MRD-UND using the DfN method (n=23 [4.6%])
• For the 95 patients who were MRD-UND by LAIP, flow data was  

analyzed using the DfN approach; 72 (75.8%) could be assigned to either 
MRD− (n = 53 [55.8%]) or MRD+ (n = 19 [20.0%])

• The 1-year survival rates in patients who achieved CR/modified CRi at the end  
of the induction phase were 92.4% for MRD− vs 83.0% for MRD+ (Figure 7)

Concordance of LAIP vs DfN Method
• Overall, the concordance between the LAIP and DfN methods was 88% to 

97% negative percent agreement

Figure 7. Remission and MRD by LAIP and DfN
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METHODS
• UNIFY was a phase III, randomized, double-blind study of 

chemotherapy with daunorubicin or idarubicin and cytarabine for 
induction and intermediate-dose cytarabine for consolidation plus 
midostaurin or chemotherapy plus placebo in patients with newly 
diagnosed FLT3-MN AML (Figure 1)

• Patients were required to be suitable for intensive induction 
chemotherapy and have a documented absence of an ITD and 
TKD activating mutation (absence of D835 and I836 codons in  
the FLT3 gene)

• The study consisted of 3 treatment phases: induction, consolidation, 
and post consolidation

 – The planned duration of each cycle (all phases) was 28 days
• Patients were allowed to start with the 7 + 3 chemotherapy regimen 

immediately after AML diagnosis
 – Day 1 was defined as the day of the first chemotherapy dose
 – Once chemotherapy was started, patients were not permitted 
to switch between regimens

• Patients with confirmed local FLT3-MN (SR < 0.05) AML were 
randomly assigned 1:1 to midostaurin or placebo on day 8

 – Randomization was stratified by age (< 60 vs ≥ 60 years) 
 

• Patients with an FLT3 mutation or with an unknown FLT3 mutation 
status by day 8 were considered molecular screening failures and 
were not randomized

• Midostaurin 50 mg twice daily or placebo was administered from 
day 8 (Induction 1) or day 4 (Induction 2 and Consolidation) until  
48 hours prior to the start of the next cycle

• Patients who achieved complete remission (CR) or CR with 
incomplete hematologic recovery (CRi) with adequate blood  
count recovery (defined as complete recovery in neutrophil  
count [≥ 1 × 109/L] and/or minimal recovery in platelet count  
[≥ 50 × 109/L but < 100 × 109/L]) at the end of any treatment  
phase were permitted to continue to the next phase

• The primary endpoint was event-free survival (EFS), and the key 
secondary endpoint was OS; other secondary endpoints included 
safety and MRD

 – MRD was assessed by multiparameter flow cytometry using 
the leukemia-associated immune-phenotype (LAIP) approach 
in bone marrow aspirates (cut off of 0.1% LAIP-based/white 
blood cells [WBC])4

 – Complete panels were assessed during disease monitoring, 
which also allowed MRD assessment using LAIP-based 
different-from-normal (DfN) approach; with this approach we 
were able to detect new aberrant phenotypes not seen in 
baseline specimens and monitored patients for whom  
baseline information was not available

 – Since patient remission status was not available at the time of MRD 
evaluation, all samples were assessed irrespective of remission

• Adverse events (AEs) were reported using Medical Dictionary 
for Regulatory Activities version 23.1 and Common Terminology 
Criteria for Adverse Events version 5.0

 – The safety analyses included events that occurred on study 
treatment or up to 30 days after treatment discontinuation

Figure 1. Study Design
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INTRODUCTION
• Acute myeloid leukemia (AML) is one of the most 

common types of leukemia in adults1

• Approximately 30% of patients with newly 
diagnosed AML have an activating mutation in the 
FMS-like tyrosine kinase (FLT3) gene2

 – Approximately 20% of patients with AML 
show an internal tandem duplication  
(ITD) mutation in the FLT3 gene

 – Approximately 6% to 8% of patients with 
AML show an activating point mutation in the 
FLT3 gene expressed in the activating loop 
of the tyrosine kinase domain (TKD)

• Midostaurin is an oral, small-molecule inhibitor of 
multiple tyrosine kinases that directly inhibits FLT3 
signaling to induce apoptosis in FLT3-mutated (ITD 
or TKD) leukemic cells3 

• The UNIFY trial (NCT03512197) was designed to 
confirm the preliminary evidence from early clinical 
trials that midostaurin may provide clinical benefit 
to patients with AML with FLT3-mutation negative 
(FLT3-MN) (signal ratio [SR] < 0.05) AML

• The study met the futility criteria for event-free 
survival (EFS) in September 2019 and was terminated 
completely in 2021

• This poster describes the final efficacy, safety, and 
measurable residual disease (MRD) results, as all the 
patients have been discontinued from the study

OBJECTIVES
• To determine if the addition of midostaurin to 

standard induction and consolidation therapy, 
followed by single agent post consolidation 
therapy, improves EFS and overall survival (OS) in 
patients with newly diagnosed FLT3-MN AML

RESULTS
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• Results from UNIFY were consistent with the safety and tolerability 
profile previously reported for midostaurin but do not show efficacy  
for midostaurin in FLT3-mutation negative AML

• Exploratory MRD assessments suggest a trend toward longer  
survival for patients in remission who are MRD− at the end of 
induction and support the utility of assessing MRD via a combined 
LAIP/DfN approach

• This observation should be interpreted with caution due to limited 
follow-up, as the study was stopped 1.2 years after the first patient 
was randomized

• Based on the good concordance between LAIP and DfN MRD results, 
the DfN methodology could be used to mitigate challenges with 
missing baseline bone marrow samples

Acknowledgements
This study is sponsored by Novartis Pharmaceuticals Corporation. The authors would like  
to acknowledge the passing of Francesco Lo Coco and his contributions to the UNIFY study  
as a member of the study steering committee. We thank Michael Cikovic, PharmD, and  
Apurva Davé, PhD, from ClinicalThinking, Inc, who provided medical writing support funded by  
Novartis Pharmaceuticals Corporation in accordance with Good Publication Practice (GPP3) guidelines.

bid, twice daily; d, day;  Dauno, daunorubicin; Ida, idarubicin; q12h, every 12 hours; R, randomization

Induction 1
(1 cycle)

Consolidation
(3-4 cycles)

Post consolidation
(12 cycles)

Midostaurin
50 mg bid

Induction 2
(1 cycle)

Dauno or Ida
60 or 12 mg/m2/d, d 1-3

Cytarabine
200 mg/m2/d, d 1-7

Placebo
bid

Intermediate - dose 
cytarabine

1.5 g/m2/d q12h, d 1-3

R

Patients with newly 
diagnosed AML 

aged ≥ 18 y without 
FLT3 mutations

Stratification by age 
(< 60 y vs ≥ 60 y)

N = 501

CR, 
CRi

CR, 
CRi

Midostaurin
50 mg bid

Midostaurin
50 mg bid

Midostaurin
50 mg bid

Dauno or Ida
50 or 10 mg/m2/d, d 1-3

Dauno or Ida
60 or 12 mg/m2/d, d 1-3

Dauno or Ida
50 or 10 mg/m2/d, d 1-3

Cytarabine
1.5 g/m2/d, d 1-3

Cytarabine
200 mg/m2/d, d 1-7

Cytarabine
1.5 g/m2/d, q12h d 1-3

Intermediate - dose 
cytarabine

1.5 g/m2/d q12h, d 1-3

Placebo
bid

Placebo
bid

Placebo
bid

https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303
https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303
https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303
https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303
https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303
https://www.medicalcongress.novartisoncology.com/ASHQR/MDS_AML/mdsaml.html#CloosJ1303

