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BACKGROUND | RESULTS CONCLUSIONS

» Mutations in isocitrate dehydrogenase 2 (mIDH2) genes occur in ~8-19% of patients with acute myeloid leukemia (AML)'-#
» Enasidenib (AG-221) is a first-in-class, oral, selective, small-molecule inhibitor of mIDH2 proteins shown to promote myeloid

 The characteristic IDH-DS signs and symptoms are recognizable and treatable; the potential for this event should not deter use of
enasidenib for patients with m/DH2 hematologic malignancies who may benefit from enasidenib

Table 1. Baseline characteristics of patients with or without IDH-DS

Figure 3. Clinical and laboratory profiles for a responding patient with enasidenib-induced IDH-DS

: - : : : . . IDH-DS No IDH-DS Pvalue . . . . o .
differentiation of leukemic blasts from patients with AML ex vivo® Characteristic (n=13%) ?n=96*) IDH-DS Episode #1 42 43  Systemic corticosteroids (e.g., dexamethasone 10 mg every 12 hours), close hemodynamic monitoring, and hydroxyurea (in the presence of
- Treatment with enasidenib can result in IDH-inhibitor-associated differentiation syndrome (IDH-DS), with manifestations similar to DS Age (years), median (range) 67 (42, 74) 66.5 (19, 100) 0.620 P leukocytosis) are effective management strategies, and should be administered promptly when IDH-DS is suspected, and continued until
seen during all-trans retinoic acid (ATRA) or arsenic trioxide (ATO) treatment of acute promyelocytic leukemia (APL) Sex, n (%) 20 - — improvement (Table 2)
Male 4(31) 42 (44) 0551 cg' Leu r:]p ;: » Enasidenib interruption can be considered for severe pulmonary symptoms or renal dysfunction, if initial intervention is unsuccessful
: Q= ——Lymphocytes e . . . _— . . :
METHODS Female 9 (69) 54 (56) 2% Monacytes « |IDH-DS represents a novel clinical finding in patients with m/DH2 AML treated with enasidenib, and is likely due to its purported mechanism
ECOG PS, n (%) g g 10 Slact of action; i.e., differentiation of leukemic cells
« Anindependent Differentiation Syndrome Review Committee (DSRC) was formed to review potential cases of IDH-DS occurring in a 0 4 (31) 21 (22) @ § —blasts
phase 1/2 study of enasidenib in patients with advanced hematologic malignancies (NCT01915498) 1 8 (62) 60 (63) 0.759 S Table 2. Management of patients with suspected IDH-DS
. . . , , . 2 1(8 15 (16 oy- . . .
* Reported here are outcomes for 109 patients included in the phase 1 dose-escalation and expansion portions of the study who had DHZ mutation sie. n %) © (15 0 Conditions with signs and symptoms of IDH-DS, and refractory to treatment for other potential or suspected cause(s),
relapsed or refractory (R/R) AML and who received enasidenib 100 mg daily—the dose currently under review for market authorization R140 9 69) 74.78) 100% Erythroid (%) or that worsen within the first 48 hours after treatment initiation, should be managed as IDH-DS
e The study Sponsor reviewed patients’ case report forms for signs and symptoms suggestive of IDH-DS, including fever, lung infiltrates, R172 4 (31) 21 (22) 0.493 . 80% = Mature Granulocytes (%) The measures below are recommended to be taken at the earliest manifestations of suspected IDH-DS:
pleural or pericardial effusions, rapid weight gain, edema, and creatinine >2x baseline level, and provided them to the DSRC for review Mutant /DH2 variant allele frequency 19.5 2.1, 36.6) 12.3 (1.6, 40.4) 0.917 e Eosinophils (%) P '
(Figure 1) Prior anti-cancer regimens, median (range) 10(1.0,3.0) 10(1.0,6.0) 0.386 §§ 60% Metamyelocyte (%)  Patients with severe or rapidly progressing IDH-DS should be hospitalized for continued observation
®w c . . . . . . .
e 0Of the 109 R/R AML patients, the DSRC identified and retrospectively reviewed 27 cases suggestive of IDH-DS (8 investigator-reported Prior MDS, n (%) = £ 40% Monocytes (%) * In case of uncertainty with the diagnosis, e.g., presence of less specific symptoms of moderate severity, patients should be
IDH-DS cases and 19 suggestive cases based on reported signs and symptoms), to determine their consistency with IDH-DS Yes 3 (23) 14 (15) 0.424 @ £ 200 Myelocytes (%) closely monitored, as the condition may rapidly worsen
: o P | % . . _— : .
) . T No 10 (77) 82 (89) . |V|mn|]yt?| Octyte;( )  Corticosteroids should be promptly initiated (e.g., 10 mg of dexamethasone every 12 hours until resolution of IDH-DS), after
Flgure 1- Process fOI’ retrOSpeCtlve Identlflcatlon Of IDH'DS by DSRC members WBC count (X1 OQ/L), median (I‘ange) 5.7 (08, 320) 2.7 (02, 882) 0.210 0% " Myeloblas S( 0) Wthh the CortlcosterOId dose can be progreSSIVBIy reduced over 1_2 Weeks
Peripheral blasts (%), medi 21.3(4.0,76.0 14.0 (0.0, 96.0 0.485 . . e . . . : :
: —— eripheral blasts (), median (range) ( ) ( ) Response « Enasidenib may be withheld at the physician’s discretion. Due to the long half-life of enasidenib, treatment interruption may not
Retrospective Identification of IDH-DS Bone marrow blasts (%), median (range) 49.0 (15.0, 85.0) 51.5 (0.0, 96.0) 0.943 . ) , S o -
, ; immediately reverse symptoms of IDH-DS. If interrupted, enasidenib treatment may be reinitiated at the original or a reduced
Hemoglobin (g/dL), median (range) 9.7(7.0,10.3) 9.3(6.9,13.8) 0.822 W Dexamethasone dose, once the signs and symptoms resolve and the patient’s clinical condition improves
Unexplained and New Onset or Increased Symptoms: Dyspnea, Hypoxia, Cough, Platelet count (x10%L)), median (range) 31.0(10.0, 372.0) 39.0 (1.0, 292.0) 0.948 Management I Hydroxyurea ’_ ) 9 ymp o _p _ P _
Severity of Characteristic Signs and Symptoms Pleural Effusions, Pulmonary Infiltrates, Serum creatinine (mg/dL), median (range) 0.7 (0.4,1.0) 0.8(0.3,1.7) 0.413 0 . p e 13 "  In patients with elevated WBC counts, prompt initiation of hydroxyurea is suggested, or treated as per standard local practice
Pericardial Effusions, Peripheral Edema or LDH (U/L), median (range) 249 (153, 718) 286 (98, 4979) 0516 C1D1 02D1 0301 cAD1 05D1 C6D1 (e.g., dose of 2 to 3g PO 2- or 3-times daily for WBC >30x10%/L)
, S Weight Gain, Renal Insufficiency, Fever, : . . .
T 06 o Time on Enasidenib E g R g NP1 co-mutation, n (%) _ 1(8) 7(7) 1.000 Study Day « In cases of severe leukocytosis, use of leukapheresis may be appropriate
(>7 days — 4 months) FLT3-TKD co-mutation, n (%) 0 6 (6) 1.000 . . e . . .
FLT3-TD co-mutation. n (%) 0 ) 1000 * For substantial fluid accumulation, initiation of furosemide may be appropriate, as per local standard practice
) - (% _ .
Yes Cytogenetic risk status, n (%) 110 1=70 Zifl‘:t:f;”f?l:‘ﬁt;z llﬁnf:’otnaa‘;z"i r%fllltfsg’eg'o; r?(‘; 2?;1‘1;?;?;;3;?;3?; :?fzgzns »  Pericardial effusion (a less common manifestation of IDH-DS) can be a life-threatening condition that requires urgent cardiac
Intermediate-Risk 6 (60) 45 (64) ! Intervention
- Secondary Causes Found or Treated (e.9., Explore Secondary Causes; Infections - 1.000 The patient received dexamethasone treatment for 9 days; the scan on the , s , - ,
= : . . " ’ Poor-Risk 44 2 ’ .
Less Likely IDH-DS Yes Infections, Heart Failure, etc) Cardiac Assessmen, Radiography, — r?oct);vaillible e (40) 5 (36) right shows clearing of pulmonary infiltrates and resolution of pleural Patients with increasing serum creatinine levels should be evaluated for tumor lysis syndrome
Treatment with Antibiotics ECOG PS, Eastern Cooperative Oncology Group performance status; IDH-DS, IDH-inhibitor-associated differentiation syndrome; LDH, lactate dehydrogenase; MDS, effusions ° Patients eXperienCing d rapid increase in peripheral blood cells should be monitored for disseminated intravascular coagulopathy
myelodysplastic syndromes; ULN, upper limit of normal; WBC, white blood cell and hemorrhage
- Leukocytosis or Right ShiftIn Blood or TEAES associated with IDH-DS episode e Imaging techniques such as standard or high-resolution computerized tomography (CT) scan and chest X-ray are useful in
Less Likely IDH-DS No Evidence of WBC Differentiation or Proliferation - - - : i establishing a diagnosis of IDH-DS by identifying pulmonary infiltrates or effusions; however, chest X-ray is less sensitive in
S Y Figure 2. Response outcomes for patients with or without IDH-DS Patient characteristics and medical history; enasidenib Episode #1: Days 23-34 detecting e%rly ragiological signs of IXI,)H-DS—)gsgogiated che)l,nges g
treatment Differentiation syndrome (preferred term: “Retinoic acid syndrome”; grade 3)
Yes IDH-DS  No IDH-DS — Perioheral ed he
m IDH-DS (n=13) (n=13) (n=96) « 72-year-old male R/R AML patient in phase 2 study FGSPI era ‘: ema (g(ra Z )3)
_ No Response _ 25% extension ebrile neutropenia (grade REFERENCES
Unlikely IDH-DS e Likely IDH-DS = No IDH-DS (n=96) (%) n (%) « Prior history of MDS Leukocytosis (grade 2)
Overall Response 6(46.2) 36 (37.9)  Refractory to 7+3 standard chemotherapy Respiratory failure (grade 4) 1. Dohner et al. N Engl J Med 2015;373:1136-52 4. Ward et al. Cancer Cell 2010;17:225-34
> Rapid Response to Steroids (CR+CRi+CRp+PR+MLFS) P=0.588 « Received enasidenib 100 mg QD Episode #2: Days 53-68 2. Abbas et al. Blood 2010;116:2122-6 5. Yen et al. Cancer Discov 2017;7(5):478-93
20.8% Best response Differentiation syndrome (grade 2) 3. Ravandi et al. Cancer 2012;118:2665-73 6. Fan et al. Haematologica 2015;100(s1):Abstract E948
: 0 Pyrexia (grade 2
Likely IDH-DS 20% CR 2(15.4)  20(20.8) D{,Spneﬁgrade )1)
CRi or CRp 2(15.4) 9 (5.2) IDH-DS signs & symptoms Episode #3: Days 79-85 ACKNOWLEDGMENTS
PR 1(7.7) 2(2.1) Parameter Yes/No DILﬁereptiatior(; s%ndrome (rade 2) Special thanks to Barbara Anderson, RN, for thoroughly collecting, reviewing, and organizing clinical data, and collaborating with investigators to develop
RESULTS 15.4% 15.4% MLFS 1(7.7) 9(9.4) Unexplained fever Yes yrexia (grade 1) and validate guidelines to diagnose and manage IDH-DS in current clinical trials. The authors acknowledge the financial support for this study from
_ _ _ _ _ @ 15% - Celgene Corporation. The authors received editorial assistance (Sheila Truten and Kelly Dittmore) and printing support from Medical Communication
«  The DSRC found 13 of the 27 retrospectively reviewed cases to be possible or probable IDH-DS (11.9% of 109 patients in the R/R AML 5 Stable Disease 6 (46.2) 52 (54.2) Dyspnea Yes IDH-DS management Company, Inc., sponsored by Celgene Corporation
100-mg daily subgroup) I Disease Progression 1(7.7) 4(4.2) Hypoxia Yes Episode #1: days 23-34
. - . . . . . . — = infi Dexamethasone: days 24-33
- Baseline characteristics of R/R AML patients who received enasidenib 100-mg daily, with or without experiencing IDH-DS, are shown = Pulmonary infiltrates Yes No hydroxyurea / CORRESPONDENCE
in Table 1 3 Pleural effusion Yes Drug interruption: days 25-26
«  Median time to IDH-DS onset was 30 days (range 7-116) & 10% 9.49 Pericardial effusion Yes Episode #2: days 53-68 Amir T. Fathi — AFATHI@mgh.harvard.edu
e  Manifestations of IDH-DS in >2 patients were: Weight gain >5 kg Yes Dexamethasone: days 53-68
—  Dyspnea (n=10) 7.7% Rash Yes Hydroxyurea: days 59-66 DISCLOSURES
. Drug interruptions: days 54-58
_ — Lymphadenopath No
Pyrex!a (.n_g) ymprlacenopaTy Episode #3: days 79-85 A.TF. consulted for and received clinical trial support from Celgene Corporation and Seattle Genetics: served on advisory boards for Merck, Juno, Tolero, and
—  Lung infiltrates (n=8) o Bone pain No Dexamethasone: days 80-101 Bexalata; and received clinical trial support from Takeda and Exelixis
- Pleural effusion (n=>5) Acute Kidney injury No Hydroxyurea: days 78-85 C.D.D received personal fees and clinical research support from Agios Pharmaceuticals, Inc.; and received clinical research support from Celgene Corporation
—  Kidney injury (n=3) DIC No No drug interruptions . K., LK., I.G.: Employment and equity ownership, Celgene Corporation
- IDH-DS was effectively managed with systemic corticosteroids Duration of treatment and response E.C.A. is an employee of Agios Pharmaceuticals, Inc.
 Investigator-reported leukocytosis accompanied 4 cases, with hydroxyurea used for cytoreduction 0 5 5 5 « Date of first dose of enasidenib: 29 Feb 2016 E.M.S. received grants and personal fees from Celgene Corporation and from Agios Pharmaceuticals, Inc.
Enasidenib treatment was interrupted for 9 patients (median interruption, 7 days) 0% CR CRICRp PR MLES . gR{J ail]ie\i[eg on 2238“3'33’ 28::? (day 85); patient relapsed on 10 Oct 2016 (day 225) S.d.B. received personal fees from Agios Pharmaceuticals, Inc., Celgene Corporation, Novartis, Pfizer, and Servier
_ i i 6 idenih i i i i - » Date of last dose: 28 Jan
Pue ’Fo its long half In.‘e (>40 hours®), ena3|d.en|b |nlterrup.)t|on may not immediately reverse. symptoms of IDH-DS Best response CRp, CR with incomplete platelet count recovery; DIC, disseminated intravascular coagulation; « Duration of treatment: 335 days Covies of this poster obtained throuah Quick R OR) Cod f | |
¢ Enasidenib dose reductions or permanent discontinuation Of treatment were not rBQUIFGd One patient was not evaluable for response; the patient developed IDH-DS on the 9th study day and discontinued treatment before a response assessment. :%D/EADSILIDHI |nh|b(;’;or;assomated dlffererlltl_ztllonksyn(_jrf)gs; MDbS;, Z‘.yelOdy_Sﬂ?:EC syndromes; « Reason for discontinuation: adverse event (grade 4 respiratory failure) ogles 0 tIprOS o ?j alr(;e .thml,][g U!C . e?ponSAeS(CO%) 0 detha re (;L perS]:Otrrl]E.l useton y
° Six of 13 patients had a hematolodic response (Fi ure 2). 6 patients maintained stable disease. in most cases with evidence of CR, complete remission; CRi, CR with incomplete hematologic recovery; CRp, CR with incomplete platelet recovery; MLFS, morphologic leukemia-free state; ,tredapse re relctory acute myeloid leukemia; 5D, stable disease; , treatment- o . ] and may not be reproduced withot permission from and the author of this poster.
P gic resp g 0 ) PR, partial remission EMErgent adverse even » Non-IDH-DS-related respiratory failure ultimately led to death Trial Registry: ClinicalTrials.gov NCT01915498

myeloid differentiation at the time of IDH-DS; and 1 patient experienced only disease progression on-study
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