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 Mast cell accumulation in various organs (Skin, GI tract, Liver, Bone and 

Bone Marrow, etc) 

 Myeloproliferative disorder; Aggressive vs indolent disease 

 Association with hematological disorders 

 Clinical heterogeneity (Infiltration vs Mediators release) 

Photos Pr Bodemer et Dr Barete 

MASTOCYTOSIS DEFINITION 
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IDENTIFICATION OF ALL SYSTEMIC MANIFESTATIONS IN PATIENTS SUFFERING 

FROM MASTOCYTOSIS 

 From 2004, 363 mastocytosis patients and 90 controls in France were asked to rate 

their overall disability (OPA score) and the severity of 38 individual symptoms. 

 A specific questionnaire (AFIRMM V1), encompassing these 38 symptoms, has been 

created and validated. 

PLoS ONE. 2008 May 28;3(5):e2266  
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IDENTIFICATION OF ALL SYSTEMIC MANIFESTATIONS IN PATIENTS SUFFERING 

FROM MASTOCYTOSIS 

PLoS ONE. 2008 May 28;3(5):e2266  
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IDENTIFICATION OF PSYCHOPATHOLOGICAL MANIFESTATIONS IN PATIENTS 

SUFFERING FROM MASTOCYTOSIS 

 Determine the prevalence and to describe features of depression in a large cohort 

of mastocytosis patients (n = 288) 

 Use of 17 items Hamilton Depression Scale (Ham-D17) 

PLoS ONE. 2011 October:6(10): e26375 
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IDENTIFICATION OF PSYCHOPATHOLOGICAL MANIFESTATIONS IN PATIENTS 

SUFFERING FROM MASTOCYTOSIS 

 64% of Patients are depressed (Hamilton Score) 

 Moderate  56 % 

 Severe 10 % 

 Characterisitics of the depression 

 Anxiety and depression 

o Depressed mood 

o Psychiatric and somatic anxiety 

o Impairement and weakness for social and professional interactions 

 Sleep disturbances 

 NO CORRELATION WITH COGNITIVE FUNCTIONS 

PLoS ONE. 2011 October:6(10): e26375 
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EVALUATION OF COGNITIVE IMPAIRMENT IN PATIENTS SUFFERING FROM 

MASTOCYTOSIS 

 Describe the prevalence and features of cognitive impairment in a large cohort of 

patients with this rare disease (n = 57) 

 Explore the relations between memory impairment and depression 

 Memory impairment evaluated using the 3(rd) edition of the Clinical Memory scale 

of Wechsler.  Depression symptoms evaluated using the Hamilton Depression 

Rating Scale 

PLoS One. 2012;7(6):e39468. 

Evidence for Cognitive Impairment in Mastocytosis:
Prevalence, Features and Correlations to Depression
Daniela Silva Moura1,2*, Serge Sultan7,8, Sophie Georgin-Lavialle1,3,4, St éphane Barete1,3,5,

Olivier Lortholary1,6, Raphael Gaillard9,10, Olivier Hermine1,3,11,12*
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EVALUATION OF COGNITIVE IMPAIRMENT IN PATIENTS SUFFERING FROM 

MASTOCYTOSIS 

PLoS One. 2012;7(6):e39468. 

Cognitive dysfunctions in mastocytosis 

Memory impairment is a symptom 

associated with Mastocytosis 

Cognitive impaired patients are no more 

depressed than patients without cognitive 

impairment. 

unpaired t-test to compare depression 

scores of patients with and without 

cognitive impairment 
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MASTOCYTOSIS: BRAIN BLOOD PERFUSION 

Hypoperfusion of the anterior Cingulum 

antérieur in 10 patients with depression and 

mastocytosis Vs. 18 patients with Mastocytosis 

but not depressed  

Hyperperfusion of central grey nuclei : 11 

patients with cognitive imapirement  vs 33 

controls 

p<0.001 p<0.001 
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TRYPTOPHAN METABOLISM IS ALTERED IN MASTOCYTOSIS AND CORRELATES 

WITH PERCEIVED STRESS AND DEPRESSION, DEMONSTRATING MAST CELLS' 

INVOLVEMENT IN INFLAMMATION PATHWAYS LINKED TO DEPRESSION. 

Georgin Laviale, Moura D et al Mol Psychiatry, 2016 
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MAST CELL ACTIVATION DISEASE 
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SIMPLIFIED PATHWAYS OF HUMAN MC DIFFERENTIATION 
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MASITINIB: SELECTIVE TYROSINE KINASE INHIBITOR,  INHIBITING MAST CELL 

SURVIVAL, DEGRANULATION AND MIGRATION VIA C-KIT INHIBITION 

Target IC50 [nM] Kd [µM] 

KIT wild-type 200 0.008 

FYN 240 0.14 

LYN 225 0.061 

PDGFR-alpha 50 0.025 

PDGFR-beta 110 0.008 

CSF1R  90 0.008 

Dubreuil 2009, PLoSONE.4(9):e7258  ; AB Science 

SUMMARY OF INHIBITORY EFFECTS 

OF MASITINIB 
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MASITINIB DEMONSTRATED EFFICACY IN IMPROVING HANDICAPS ASSOCIATED 

WITH MASTOCYTOSIS  

AB Science 

  
Masitinib  Placebo  p-value  

Odd ratio 

(CI95)    

Primary 

Analysis 

4H75% 
Cumulative 75% response rate on the 

handicaps of pruritus or flushes or 

depression or fatigue 

mITT/MDF 18.7% 7.4% 0.0076* 3.63 

* With 10,000 rerandomization 

Phase 3 AB06006 – efficacy analysis - W8-W24 period 

Secondary 

Analyses 

3H75% 
Cumulative 75% response rate on the 

handicaps of pruritus or flushes or 

depression 

mITT/MDF 24.7% 9.8% 0.0071 3.06 

2H75% 

Cumulative 75% response rate on the 
handicaps of pruritus or flushes 

mITT/MDF 27.2% 10.7% 0.038 2.63 

Pruritus 75% 
Cumulative 75% response rate on the 

handicaps of pruritus 

mITT/MDF 22.0% 7.3% 0.0322 3.13 

Other 

supportive 

analyses 

Flush 75% 
Cumulative 75% response rate on the 

handicaps of flush 

mITT/MDF 39.9% 19.0%  NS 3.03 

Depression (Hamilton 75%) 
Cumulative 75% response rate on the 

handicaps of depression 

mITT/MDF 18.6% 7.6% NS 2.71 

Fatigue (FIS 75%) 
Cumulative 75% response rate on the 

handicaps of fatigue 

mITT/MDF 7.7% 3.2% <5% 4.84 
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Cancer 

Allergy 

Autoimmunité 
Alloreactivity 

Acute  
chronic 

Mastocytosis 

Inflammation 
fibrosis Neurological 

And 
Psychiatric  

Diseases 



19 

BRAIN BLOOD PERFUSION: SIMILARITY MASTOCYTOSIS AND ALZHEIMER’S 
DISEASE  

Representative images from a control patient (Fig. A&B), an AD 

patient (Fig. C), and a mastocytosis patient (Fig. D), illustrating 

the impaired cognitive functions. 

[Figs. A&C] Alzheimers Dement. 2012 Jan; 8(1): 51–59. [Figs. B&D] Pr Bodaert Pr O. Hermine. Hôpital Necker-Paris. 
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BRAIN BLOOD PERFUSION: SIMILARITY MASTOCYTOSIS AND ALZHEIMER’S 
DISEASE  

A B 

Representative images from mastocytosis patient comparing ASL-MRI  

before masitinib treatment (A) and after 6 month treatment (B) 

Preliminary 

evidence suggests 

that masitinib may 

be able to reverse 

hypoperfusion in 

mastocytosis 

patients, with a 

concomitant 

improvement in 

cognitive functions. 
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PUTATIVE MECHANISM OF ACTION OF MASITINIB IN ALZHEIMER’S DISEASE 
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ANIMAL MODEL (APPXPS1DE9): COGNITIVE EVALUATION IN A CURATIVE 

SETTING  

 Masitinib was evaluated for its effect on memory deficit in AD mice (Tg) versus using 

the Morris Water Maze (MWM) in a curative setting (mice aged 12-14 months) 

 The MWM test evaluates hippocampal-dependent learning, including acquisition of 

spatial memory and long-term spatial memory, which is often affected in AD. 

 Blinded study 

During learning End of learning period 

Hidden platform 

(target) 

B Delatour et al ICM Paris 
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IN VIVO PROOF OF CONCEPT FOR MASITINIB’S EFFECT ON COGNITIVE FUNCTION 
IN AD HAS BEEN ESTABLISHED VIA A MOUSE MODEL (APPXPS1DE9) INDICATING 

IMPROVED SPATIAL MEMORY IN A CURATIVE SETTING 

 Genotype effect observed 

between wild-type (WT) and 

APPxPS1dE9 (Tg) mice treated 

with  vehicle (Veh) 
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B Delatour et al ICM Paris 
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Percentage use of spatial strategy. ** p<0.001. * p<0.05. WT = wild-type mice. Tg 

= APPxPS1dE9 mice. M = masitinib treatment.  Veh = vehicle treatment. 

MWM Spatial Strategy 

** 
* 
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Group p-value 

Tg Veh vs. Tg M 0.034 Treatment effect 

Tg Veh  vs. WT Veh <0.001 Genotype effect 

Tg M vs. WT M 0.038 Genotype effect 

WT Veh vs. WT M 1 Negative control 

 Percentage of 

spatial response 

increased through 

training for all mice 

except the Tg Veh 

group. 

 Tg mice treated 

with masitinib 

showed significant 

improvement 

compared with 

controls (Veh).  

IN VIVO PROOF OF CONCEPT FOR MASITINIB’S EFFECT ON COGNITIVE FUNCTION 
IN AD HAS BEEN ESTABLISHED VIA A MOUSE MODEL (APPXPS1DE9) INDICATING 

IMPROVED SPATIAL MEMORY IN A CURATIVE SETTING 
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IN VIVO PROOF OF CONCEPT FOR MASITINIB’S EFFECT ON AMYLOID LOAD IN AD 
HAS BEEN ESTABLISHED VIA A MOUSE MODEL (APPXPS1DE9) INDICATING 

REDUCED HIPPOCAMPAL AMYLOID LOADS IN A PREVENTIVE SETTING (MICE 

AGED 4-6 MONTHS) 
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PROOF OF CONCEPT CLINCAL STUDY 

Efficacy results in mild-to-moderate Alzheimer's disease 

(Phase 2 ; n=34 patients) 
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PROOF OF CONCEPT CLINCAL STUDY 

Efficacy results in mild-to-moderate Alzheimer's disease 

(Phase 2 ; n=34 patients) 
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PROOF OF CONCEPT CLINCAL STUDY 

Efficacy results in mild-to-moderate Alzheimer's disease 

(Phase 2 ; n=34 patients) 

Masitinib 

generated 
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phase 2 on 
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ON GOING PHASE 3 DESIGN 

Study 

design 

Selection 

of patients 

Clinical 

Endpoints 
 Effect on ADCS-ADL from Week 8 to Week 24. 

 Effect on ADAS-Cog from Week 8 to Week 24 

Patient with  

 dementia of Alzheimer's type, according to DSM-IV criteria 

 probable Alzheimer' disease according to NINCDS-ADRDA criteria 

 MMSE ≥ 12 and ≤ 25 at baseline 

 minimum 6 month treatment at baseline with a stable dose of cholinesterase 

inhibitors and/or a stable dose of memantine 

 Patients with mild to moderate Alzheimer’s disease 

 Blinded, placebo controlled 

 24 week treatment period 

 675 patients 

Dosing 

3 doses 

 3 mg/kg/day masitinib 

 4.5 mg/kg/day masitinib 

 4.5 mg/kg/day with a switch to 6 mg/kg/day masitinib 
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ON GOING PHASE 3 PASSED FUTILITY TEST 

 Efficacy  : DSMB performed a futility analysis with efficacy data 

o Definition of futility test : test  the inability of a clinical trial to achieve its efficacy 

objective 

o Test performed on ADCS-ADL  and ADAS-Cog 

o Test performed after about one third of the patients were enrolled into the study 

and had reached the 24 week treatment duration period 

o IDMC statement : Study Not Futile 

 Safety : Independent Data and Safety Monitoring Board (DSMB) reviews every 6 

months the safety data 

o On this basis, and before the futility analysis, the IDMC always recommended the 

continuation of the study 
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CONTACT ALZHEIMER STUDY PHASE 3 

 ohermine@gmail.com 

 

 

 Denys.zaitsev@ab-science.com 
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