
FLT3 receptor gene has been reported to be mutated in 
about 30% of AML, with two different kinds of mutations 
identified: in-frame duplications within the juxtamembrane
region (FLT3-ITD) and point mutations in the tyrosine 
kinase domain (FLT3-TKD). In term of prognosis, the 
proper role of these mutations is still debated. Moreover, 
FLT3 mutations are often subjected to clonal evolution, 
thus how to properly monitor FLT3 mutated clones, 
evaluate minimal residual disease, manage FLT3 
inhibitors (FLT3i) are only some of the open issues. 
FLAM is an observational study involving FLT3 positive 
AMLs to gain clinical and molecular data useful to 
ameliorate real-life physicians’ management of this 
disease. Here we report the results of a preliminary 
analysis of the retrospective phase of the study. 

ObjectiveBackground

Materials & Methods

Discussion

References
Nature, Joshua McMichael, 2015
Pemmaraju N. et al, Cancer, 2011; 117:3293-3304

Italian Non-Interventional Multi-center Study supported by Daichii-Sankyo.             No personal conflicts of interest to disclose.         Study coordinated by IRST, IRCCS, Meldola, Italy.

A preliminary analysis of FLAM (Italian Non-Interventional Multi-center Study of FLT3 mutated AML patients): FLT3 receptor 
gene mutational analysis and FLT3 inhibitors administration in the real-life clinical practice

Jacopo Nanni1, Ernesta Audisio2, Maria Benedetta Giannini3, Barbara Scappini4, Benedetta Cambò5, Francesco  Albano6, Maria Paola Martelli7, Alessandro Cignetti8, Gian Matteo Rigolin9, Nicola Fracchiolla10, Monica Bocchia11, Claudio Romani12, 
Elisabetta Todisco13, Monia Lunghi14, Annamaria Mianulli15, Daniela Cilloni16, Elisabetta Petracci3, Irene Valli3, Chiara Zingaretti3, Claudio Cerchione3, Delia Cangini3, the FLAM collaborative group3, Cristina Papayannidis17; Giovanni Martinelli3

1 Dipartimento di Medicina Specialistica, Diagnostica e Sperimentale, Università di Bologna, Bologna, Italy; 2SC Ematologia, Dipartmento di Ematologia e Oncologia, AO Città della Salute e della Scienza di Torino, Torino, Italy; 3Istituto Scientifico per lo Studio e la Cura dei Tumori, IRST IRCCS, Meldola, Italy;  4AOU Careggi, SODc Ematologia, Firenze, Italy; 5Department of Medicine and Surgery, Hematology and BMT Unit, University of Parma, Parma, Italy; 
6Department of Emergency and Organ Transplantation (D.E.T.O.), Hematology Section, University of Bari "Aldo Moro", Bari, Italy; 7Department of Medicine – Section of Hematology and Clinical Immunology, Perugia University, Perugia, Italy; 8A.O. Ordine Mauriziano, Divisione Universitaria di Ematologia e Terapie Cellulari, Torino, Italy; 9Hematology Section, University Hospital, Ferrara, Italy; 10Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, 

Milano, Italy; 11Hematology Unit, Azienda Ospedaliero Universitaria Senese, University of Siena, Siena, Italy; 12SC Ematologia e CTMO, Azienda Ospedaliera Brotzu, Italy; 13Onco-Hematology Division, IEO, European Institute of Oncology, IRCCS, Milano, Italy; 14Division of Hematology, Department of Translational Medicine, Università del Piemonte Orientale, Novara, Italy; 15UOC Ematologia, Ospedale Infermi, AUSL Romagna, Rimini, Italy; 16Dipartimento di 
Scienze Cliniche e Biologiche, Università di Torino, S.S.D Terapia onco-ematologica intensiva e trapianto CSE, AOU San Luigi Gonzaga, Orbassano (TO), Italy; 17IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematologia “Seràgnoli”, Bologna, Italy.

Pemmaraju N. et al, Cancer, 
2011; 117:3293-3304

Nature, Joshua
McMichael, 2015

FLAM is an observational study involving FLT3 positive 
AMLs to gain clinical and molecular data useful to 
ameliorate real-life physicians’ management of this 
disease. Here we report the results of a preliminary 
analysis of the study. 

The retrospective phase of FLAM multi-center 
observational study enrolled each AML patient treated in 
33 participating Italian centers detected to carry a FLT3 
mutation since 2012. 
Clinical and molecular data were collected in accordance with GCP and Helsinki declaration in 
electronic case report forms. Results are reported as median and minimum and maximum value for 
continuous variables and as frequencies and percentages for categorical ones. 

289 patients with FLT3 mutation at 
diagnosis;
• Median age at diagnosis: 62 years 

(min-max: 18-94);
• M:F ratio = 141:148;
• AML type: De novo 88.2 %; Secondary

10.0 %; Therapy-related 1.8 %.

ØFLT3 mutations detected:
• FLT3-ITD: 255/289 (88 %); 
• FLT3-TKD: 32/289 (11 %);
• Both mutations: 2/289 (1 %)

Results

Technical method used to assess FLT3 status:
1. Capillary electrophoresis in163 of 226 (72 %) patients;
2. Sanger Sequencing in 47 of 226 (21 %) patients;
3. Next generation sequencing (NGS) in 16 of 226 (7 %) 

patients.

vFLT3-ITD allelic ratio was available in 62 of 257 (24 %) ITD 
patients and was greater than or equal to 0.5 in 35/62 (56 %) .

ØA more frequent association between FLT3-ITD and normal 
karyotype and between FLT3-TKD mutation and other 
cytogenetic alterations has been observed (p = 0.045).

Ø19/289 (7 %) patients affected by a FLT3 positive AML at 
diagnosis underwent a disease clonal evolution with a FLT3
negative AML progression or relapse.

Rescue:
• FLT3i as rescue therapy in 36 % (62/171) of the cases 

(47/62 single-agent and 15/62 in combination).
Re-induction therapy:
• in 28 % of the cases (10/22 single-agent and 12/22 in 

combination).
Maintenance after-HSCT:
• 9/289 (3 %) patients received a FLT3i as maintenance.

First-line: 
• Intensive chemotherapy represented the induction in 73 %

(211/289) of patients.
• FLT3i were administered as first-line of therapy in 13 %

(36/289):
• in 26/36 (72.2 %) with intensive chemotherapy;
• in 10/36 (27,8 %) with HMAs.

2 – Treatment options and FLT3i administration

1 – Molecolar biology

3 – FLT3 inhibitors choices
A FLT3i has been administered as
single-agent 81 times:
1. Gilteritinib (56/81, 69,1 %);
2. followed by Quizartinib (18/81, 22,2 %);
3. others (7/81, 8,6 %);

Among the 52 documented 
combinations of a FLT3i with other 
drugs:
1. Midostaurin (26/52, 50 %);
2. Sorafenib (20/52, 39 %);
3. Quizartinib (4/52, 7,7 %);
4. others (2/52, 3,8 %).

ü7 % of FLT3+ AML underwent a disease clonal evolution with a 
FLT3- AML progression/relapse.

üNGS technology availability and application is still limited in 
routine clinical practice 
(7 % of patients).

üFLT3i administration as part of induction therapy was 
infrequent in our real-life experience.

üIts adoption increases as first salvage therapy (R/R : 28/36 
%), whereas it drops after HSCT (3 %)

üAs expected, Midostaurin as part of induction and Gilteritinib
as first rescue are the most frequently used.


