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Mutations in RAS pathway genes correlate with Type of Failure to Azacitidine: 
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METHODOLOGY

ü Bone marrow samples were collected at study 
baseline and at Months 2, 4 and 6 and every 6 months 
thereafter as well as at the end of treatment for 
mutational analysis as an exploratory endpoint;

ü In this abstract we report the genomic 
characterization of baseline samples; future analyses 
will report longitudinal assessment while on therapy 
as well as at the time of disease progression

ü Genomic DNA was extracted from diagnostic bone 
marrow or peripheral blood samples and targeted 
capture deep sequencing of 295 genes was performed 
(median sequencing depth 500x) using Agilent’s 
SureSelectcustom panel;

ü Modified Mutect and Pindelwere used to identify 
high-confidence somatic mutations;

FIGURE 1:  GENOMIC PROFILING IN PATIENTS WITH 
HMA FAILURE AT BASELINE FOR INSPIRE STUDY 

TABLE 1: PATIENT DEMOGRAPHICS (N=190)

Number of patients (%)
Sex Female 67 (35)

Male 121 (64)
Unknown 2 (1)

Race Asian 22 (12)
Black 3 (2)
White 152 (80)
Other 6 (3)
Unknown 7 (4)

Age (yr) Median 73

Range 54 –82

ECOG performance 
Status

0 40 (21)

1 87 (46)
2 19 (10)
Unknown 44 (23)

MDS type
Primary (de 
novo)

145 (76)

Secondary 12 (6)
Unknown 33 (17)

WHO/FAB classification RAEB-1 50 (26)

RAEB-2 78 (41)
RAEB-t 26 (14)
Unknown 36 (19)

Failure type after the 
last HMA therapy 

Progression 61 (32)

Failure 59 (31)
Relapse 29 (15)
Intolerance 8 (4)
Unknown 33 (17)

Revised IPSS scoreLow 0
Intermediate 19 (10)
High 44 (23)
Very High 93 (49)
Unknown 34 (18)

KEY INCLUSION CRITERIA 
Å INSPIRE (NCT02562443) is a global randomized Ph3 trial in pts with HR-MDS after 

HMA failure with an overall target enrollment of 360 pts which has recently been 
achieved.

Å Key inclusion criteria includes: 
ü age < 82 years, 
ü RAEB-1, RAEB-2 or RAEB-t and ≥ 1 cytopenia;
ü Higher Risk MDS per IPSS-R Intermediate risk (IR), high risk (HR) and very high risk 

(VHR); 
ü Duration of prior HMA ≤ 9 cycles within 12 months and last dose of HMA ≤ 6 

months before enrollment;
Á One of the following:
ü Progression (2006 IWG criteria) at any time after initiation of AZA or DEC treatment 

or
ü Failure to achieve complete or partial response or HI (according to 2006 IWG) after 

at least 
ü Six 4-week cycles of AZA or either four 4-week or four 6-week cycles of DEC or
ü Relapse after initial complete or partial response or HI (according to 2006 IWG 

criteria) or
ü Progression (2006 IWG criteria) at any time after initiation of AZA or DEC treatment 

or
ü Intolerance to azacitidine or decitabine

FIGURE 2: PAIR-WISE ANALYSIS OF
MUTATION CO-OCCURRENCE

GENOMIC PROFILING IN PATIENTS WITH HMA FAILURE 
AT BASELINE ASSESSMENT FOR INSPIRE STUDY 

üData is presentedas blinded aggregateresults for
both armsof the study;
üBaseline mutations are presented for 190pts of 

which 157 pts were randomized and 33 pts were 
screen failures; 
üMedian age is 73 years (54-82). IPSS-R scores for the 

pts randomized were: Intermediate 19 (10%), High 
44 (23%) and VHR 93 (49%);
üIn total 55 different mutations were identified at 

baseline prior to pts receiving study treatment with 
either IV rigosertib or PC and the median number of 
mutations per pt was 3; 
üThe most common mutations identified in pts were 

ASXL1 37%, TP53 26%, RUNX1 26%, TET2 23%, 
STAG2 21%, DNMT3A 17%, and SRSF2 17%;

Å More than 45 mutations have been identified in associationwith HR MDSand the number of mutations
increasesandchangesfollowing HMAfailure and leukemictransformation(HaferlachLeukemia2014, Lindsley
NEJM2017);

Å In the majority of patientswith MDS(80%) co-mutationsare presentand the prognosticcontribution of each
individualmutation remainselusive,especiallyafter adjustingfor clinicalvariablessuchasIPSS-Rscore. Onlya
few mutationsarepredictiveof poor prognosis(e.g. TP53, SF3B1) (HaferlachLeukemia2014);

Å N-RASand K-RASmutations as well as regulators of the Raspathway (e.g. PTPN11, NF1) are frequently
observed(15-20%) in HRMDS,howevertheir clinicalimpact is unclear,especiallyin de novo MDS(Haferlach
Leukemia2014);

Å Rigosertib(RGS)isa non-ATP-competitivesmallmoleculeRASmimetic that hasthe potential to blockRAS-RAF-
MEK-ERKand PI3K-AKT-mTORsignalingpathways(Athuluri-Divakar2016). Rigosertibhasthe potential to also
inhibit wildtypeupregulationof RAS;

Å We report here the genomicprofile of 190patientswith HMAfailure HRMDSat the time of studyentry prior
to receivingrigosertib in the INSPIREstudy (NCT025622443) an ongoingphase3 randomizedglobal study
evaluatingIVrigosertibvsPhysiciansChoice(PC)in patientswith HRMDSpostHMAfailure;

FIGURE 3: CORRELATION OF MUTATION AND 
BASELINE CLINICAL FEATURES

FIGURE 4: CORRELATION WITH 
MUTATIONS AND TYPES OF FAILURE

ÅThe baselinemutational analysesfrom the INSPIREstudy provides important new insights regardingthe genomicprofile of
patientswith HMAfailure,especiallyfor the subsetcategorizedasVHR;

ÅThegenomicprofile is representativeof a cohort enrichedfor the VHRsubset;

ÅRASpathwaymutationswere observedmore commonlyin patientsthat progressedon HMAtherapyvspatientsthat failed HMA
therapyasdefinedby IWG2006criteria;

ÅFuture genomicanalysesof the INSPIREstudy will expandthe data set and will evaluatecorrelation of clinical responseswith
changesin mutationalstatus;

ÅIt isanticipatedthat theseanalyseswill provideimportant new insightsin the selectionof mutations,includingbut not exclusively
the RASpathway,on the developmentof leukemicprogressionin patients with HRMDSfollowing HMA failure and treatment
rigosertib.

CONCLUSION(S)

Eligibility:

ÅMDS subtypes RAEB-1, RAEB-2, 
or RAEB-t

ÅProgression or failure to respond 
to HMA

ÅHMA treatment duration ≤ 9 
cycles in ≤ 12 months

Å< 82 years of age

Primary 
Endpoint: Overall 

Survival
(288 Events)

Physician’s Choice of Treatment 
+ best supportive care

N = 120
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Rigosertib + best supportive 
care

N = 240

Primary Objective: To compare the overall survival (OS) of patients in the rigosertib group vs PC 
arm in all patients and a sub-group of patients with IPSS-R very high risk;

Exploratory Objective: Correlation of overall survival and clinical responses with    mutational 
status;
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