Population Pharmacokinetic (PopPK) and Concentration-QTc Analysis of Quizartinib in Patients (pts) With
FLT3-ITD-Positive Relapsed/Refractory (R/R) Acute Myeloid Leukemia (AML)
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BACKGROUND RESULTS

e Fms-related tyrosine kinase 3 (FLT3) is expressed in hematopoietic progenitor cells; PopPK e BSA and black/African American race were statistically significant covariates on AC886 | ® An exposure-response model described the relationship between quizartinib and
signaling through FLT3 promotes their proliferation and differentiation. FLT3 is mutated e The PopPK analysis included quizartinib and AC886 concentration data from 585 apparent clearance of the metabolite (CL ); however, the magnitude of these effects AC886 concentrations and C-QTc: The model was parameterized in terms of baseline
in approximately 30% of patients with AML'? participants (Table 2) on the sum of quizartinib and AC886 exposure was within the 0.8- to 1.25-fold range QTcF, fixed time effect parameters for the circadian rhythm correction of baseline

e The FLT3-internal tandem duplication (ITD) mutation represents the most common Table 2. Participant Characteristics in the PopPK Data Set (Figure 3) QTcF, and separate sigmoid maximum pharmacologic effect (E,) functions for |
type of FLT3 mutation and is associated with high relapse rates, decreased response to - _ e Typical values for AC886 PK parameters in a patient with AML not receiving a strong quizartinib and AC886. The choice 0‘; E o funct|ons”wa_s driven by the observed data in
salvage therapy, and shorter overall survival (OS)' Characteristic Healthy (n = 261)  Patients (n = 324)  Total (N = 589) CYP3A inhibitor and of non-black/African American race were as follows: CL , QUANTUM-R and, hence, serves as "fit for purpose” (Figure 5)

e Quizartinib is an oral, once-daily, highly potent and selective, next-generation, type II Age, median (range), years 33 (18, 66) 9o (19, 81) 46 (18, 81) 4.91 L/h; apparent central volume of distribution of the metabolite (V_ ), 7.37 L; * QTc shows an exposure-dependent increase with respect to quizartinib and AC886
FLT3 inhibitor that has shown high clinical activity in patients with FLT3-ITD positive Seﬁ’a'fe(%) 68 644 TN 798 G6.7) volume of the peripheral compartment of the metabolite (V__), 60.8 L; and apparent concentrations; the relative contribution from quizartinib and AC886 is ~ 12:1
R/R AML5® Female 93 (35.6) 164 (50.6) 257 (43.9) intercompartmental clearance of the metabolite (Q,), 3.45 L/h e Hypokalemia (serum potassium < 3.5 mmol/L) was a statistically significant covariate

e Single-agent quizartinib demonstrated a clinically meaningful OS benefit in patients with RaV(\:/ﬁ,'tn (%) T o1 (67 126 (798 Figure 3. Effect of Significant Covariates on AUC,,  of Quizartinib and AC886 on baseline QTckF but not on E_,. In patients with hypokalemia, baseline QTcF was
R/R FLT3-ITD AML vs salvage chemotherapy, with a 24% reduction in the risk of death ik o A A > ((23 é)) e 23 7')) o (22 é)) predicted to be prolonged by 6.15 ms compared with the population mean of 413 ms.
in the phase 3 QUANTUM-R (AC220-007) trial” Asian 415 27 (8.3) 31 (5.3) AUG, ,, ., Ngeh/mL At the same quizartinib and AC886 concentrations, A QTcF would be expected to be

American Indian or Alaska Native 5 (1.9) 1(0.3) 6 (1.0) Albumin, g/dL 5 the same in patients with or without hypokalemia
e Havalian or oner Factic fsfander 110(?3;‘2) ] (2 7 118(?3;21)) 27 —o— Figure 5. Scatterplot of A QTcF vs Quizartinib by Dose, With Mean (90% Cl) A QTcF (black)
O B J E CT IV ES Unknown 0 29 (9.0) 29 (5.0) 33 —o— 140 -
o BSA, median (range), m? 1.9 (1.4, 2.9) 1.9 (1.3, 2.8) 1.9 (1.3, 2.8) ! 190 - X

* The objectives of the current analyses were: Weight, median (range), kg 76.0 (48.1,112) 72.0 (39.5, 153) 73.9 (39.5, 153) 4.0 —0— - X

— To develop PopPK models for quizartinib and its major metabolite (AC886) in a Red blood cell count, median (range), 10™/L 4.8 (3.5, 6.1) 3.0(0.4,5.1) 3.7(0.4,6.1) 4.4 —— 100”
. . Liver function variables, median (range) o ! 80 - Dose (mg)
pooled analysis of 7 trials Albumin, g/dL 4.4 (3.3,5.2) 3.7 (2.1, 4.8) 41 (2.1,5.2) Strong CYP3Ainhibitors l —— 5 e
— To evaluate the exposure-response relationship between quizartinib concentration ALP, U/L 64.0 (31.0, 221) 86.0 (28.0, 507) 74.0 (28.0, 507) BSA, m? £ ‘0. ; X ' 0
and the QT interval by electrocardiogram (ECG) corrected for heart rate (QTc) in ALT, UL 16.0 (6.0, 201) 23.5 (1.9, 224) 19.0 (1.5, 224) 5 | - = . +++20
tients in the QUANTUM-R stud AST, U/L 19.0 (10.0, 261) 24.0 (3.0, 688) 21.0 (3.0, 688) ' | < 20 o530
patients in the LU study Total bilirubin, mg/dL 0.4 (0.1, 3.4) 0.5 (0.1, 1.6) 0.4 (0.1, 3.4) 17 e — )
eGFR, median (range), mL/min/1.73 m? 92.0 (49.1, 379) 94.3 (21.2, 256) 92.9 (21.2, 379) : . x xx 60
Concomitant CYP3A inhibitor, n (%) 2.0 o 207
M ET H O D S Strong CYP3A inhibitors 29 (11.1) 92 (28.4) 121 (20.7) 23 o ~40 - , > 4
Moderate CYP3A inhibitors 30 (11.5) 107 (33.0) 137 (23.4) | _ ! _604 P x

PooPK Analvsis Weak or no CYP3A inhibitors 202 (77.4) 125 (38.6) 327 (55.9) Black/African American race S , | | | BN
p y o ] Summary of demographics and covariates for PopPK data set. All factors were tested for covariate effects on PK parameters 0I 8 0'9 1 I0 1 I-| 1I2 1 I3 1 | 4 1 I5 0 200 400 600 600 1000 1200 1400 1600

® The POpPK anaIyS|S |nC|Uded data from 5 phase 1 StUdleS, 1 phase 2 StUdy (2689-0'.- ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BSA, body surface area; eGFR, estimated glomerular filtration rate. ] ' ' ] ] ] ' ' Quizartinib Concentration (ng /mL)

2004), and 1 phase 3 study (QUANTUM-R) (Table 1) * Figure 1 shows the concentration profiles of quizartinib in patients with AML (90% Median Ratio* b . . 0 | | o | -
. . . . . . 0 predlctlon mterval ) The solid line represents the model-predicted mean drug effect. Shaded area represents the 90% uncertainty around median drug effect predictions. Predicted AQTcF represents contributions of
¢ QU|Zart|n|b was g|Ven asS S|ng|e or mUItlple dOSGS Of 20, 30, 60, and 90 mg (1 77, 265, Py A 3'COmpartment mOdel beSt described quizartinib PK, and ) 2—Compar’[men’[ mOdel | o | | | quizartinib and AC886.
53.0, 79.5 mg free base). In QUANTUM-R, the starting dose was 30 mg/day, followed best described AC886 e e crposuretorelerence patent (lf albumin 3.7 /el end BSAGTL.S ) * The predicted mean A QTcF at the geometric mean C__ of quizartinib (and the
by an increase to 60 mg/day after 2 weeks if the QT interval corrected using Fridericia’s . . _ corresponding AC886 concentration) following 28 days of 60 mg once-daily dosing in
formula (QTcF) was < 450 ms. Patients receiving a concurrent strong cytochrome P450 | Model-predicted typical values for apparent clearance (CL), apparent central Exposure-Response C-QTc Analysis the actual study population is 21.1 ms (90% ClI, 18.3-23.6 ms) (Table 4)

volume of distribution (V ), apparent intercompartmental clearance between the

3A isozyme (CYP3A) inhibitor initiated quizartinib at 20 mg/day, with an increase to 30 e A total of 2842 PK-matched mean QTcF samples were available from 226 participants

i . : e The predicted mean A QTcF at f 60 mg was 22.1 m % ClI, 18.0-26.1 m
mg/day after 2 weeks if QTGF was < 450 ms central compartment and peripheral compartment 1 (Q,), apparent volume of the for the C-QTc analysis (Table 3, Figure 4) e predicted mean A QIcF atC__ _ of 60 mg was s (90% Cl, 18.0-26.1 ms)
| | | | first peripheral compartment (Vp1), apparent intercompartmental clearance between _ A 30-minute window was used to match PK and QTeF samples. excent for 24-hour e The predicted mean A QTcF for nominal dosing of 60 mg once daily without dose
compartment structure models. Once a base model was selected, the effects of peripheral compartment (V ), first-order absorption rate constant (k_ ), and duration of samples, for which a 90-minute window was used 19.5-24.9 ms)
. . . . .. p2 ) a’ . .
candidate covariates on exposure were tested within the model. Forward .addltlon zero-order input (D) for quizartinib in a patient with AML not receiving a strong CYP3A | Taple 3. Patient Characteristics for the C-QTc Data Set at Baseline | | o | |
(a = .01) followed by backward elimination (a = .001) was then used to build the inhibitor in the final model were 6.07 L/h, 276 L, 31.6 L/h, 319 L, 0.591 L/h, 53.3 L, - Table 4. Predicted A QTcF at Geometric Mean C,_ of Quizartinib and Corresponding AG886 Concentrations
covariate model. A parent PK model for quizartinib was built. Next, a sequential 0.855 h-', and 1.17 h, respectively Characteristic N = 226 by Dose (nominal and actual dosing records)
metabolite PK model for AC886 was developed based on post hoc parameter values A : 0
_ ~ _ _ : ) : T : - c : e ge, median (range), years 55 (19, 81) Mean A QTcF, ms 90% Cl, ms
of the quizartinib PK model. The final population PK model was used to generate glg:]ﬁl : Dso::IeNormallzed Quizartinib Concentrations vs Time From Multiple-Dose Patient Studies in o
quizartinib exposures to assess the clinical significance of covariate effects and to 9 Sex, n (%) 30 mg* 14.6 (12.3-17.0)
evaluate the exposure-response relationship between quizartinib and QTc A Cycle 1 Day 1 B Cycle 1 Day 15 N Male 104 (46.0) 60 mg° 21.1 (18.3-23.6)
2 100 - 2 100 - reatmen
. £ EE Female 122 (54.0) 60 mg? 22.4 (19.5-24.9)
Exposure-response QTc Analysis 3 || s3 ., | o o o 20 mg, MD a ... _
. C . . S g 10 = g 10 + et 30 ma. MD Race, M (%) b30 days of nominal dosing without the use of strong CYPC_SAlnhlbltors (n =226)._ - )
Oncentrat|on'QTC (C'QTC) mOdel develOpment |nC|Uded Only data from the C_cb’ g: C_cb‘ g: 1B g, On day 28 following actual dosing used in the QUANTUM-R study, based on QT-based and other dose modifications (n = 109).
QUANTUM-R study S8 8§ 1 e White 168 (74.3)
e PK samples were obtained at matched time points at which ECGs were taken: predose; E £ § £ 01l Black or African American 8 (3.5) CO N C LUS | O NS
2, 4, and 6 hours postdose on PK visit days; then less frequently on other visit days 55 55 Asian 24 (10.6)
_ Observed ECG data were corrected with heart rate using Fridericia’s calculation o001 . 800 ' o Strong CYP3A inhibitor use was the only clinically meaningful factor affecting
o - | ' Time Since Previous Dose (h Time Since Previous Dose (h , , L
!: of thg C .QTC model, va.rlous structure models Wer.elconsudered as the base model, 'me Since Previous Dose () 'mé Since Previous Dose (7 Other 7(3.1) e QTcF showed an exposure-dependent increase with respect to quizartinib and AC886
including linear and nonlinear models. Forward addition (a = .01) followed by backward | o . . . . .
. . . . The lines represent smoothing splines to fit the data concentration; however, no factors, including sex and age, were identified to have a
elimination (a = .001) was used to build the covariate model. Thorough evaluation of the | wo.mutie dose Unknown 18 (8.0) clinicall relev,ant offact ,on the Conc,:entration- aTec relationéhi
model was considered, including circadian rhythm correction, evaluation of parameter e Strong CYP3A inhibitor use was identified as a statistically significant covariate on Weight, median (range), kg 70.0 (39.5, 147) e Result sysu ort clinical recommendation of dose reduction iﬁ atients receiving stron
distributions, test for hysteresis, and incorporation of effect from the AC886 metabolite CL and bi lability (E1). with quizartinib CL estimated to be 48.7% | d F1 : SUbp S e . J Strony
Non oot Heling in NONMEM 173 (ICON Deve and bioavaila '(')y (F1), with quizartinib CL estimated to be 48.7% lower and F1 QTcF, median (range), ms 414 (364, 471) CYP3A inhibitors, because strong CYP3A inhibitor use resulted in a 62% increase in the
o - . . . _
oniinear mixed-e ects modeling In version 7.3 ( . eve opment. estlmgted to bg 18% higher with concomitant strong QYPSA inhibitor use, r.esultlng in a Hypocalcemia, n (%) 97 (42.9) AUC,,, .. and a 56% increase in the C__ __ of quizartinib
Solutions) was used for PopPK and C-QTc analyses. SAS version 9.4 (SAS Institute), 62% increase in the area under the plasma concentration-time curve from time 0 to
R software version 3.1.2 (The R Foundation), and KIWI version 2 (Cognigen 24 hours at steady state (AUC__, . ) and a 56% increase in peak plasma drug Hypokalemia, n (%) 35 (15.9)
lotting, respectivel _ - A inhibi -
PIOTING, Tesp g The most colmrqon concolrmtalnt .frt]rong QYPSAd'T(h[[b'torS welre \,&cl)lnct%naz?e, QT-prolonging drug use, n (%) 66 (29.2) 1. Daver N, et al. Leukemia. 2019;33(2):299-312.
posaconazole, itraconazole, clarithromycin, and ketoconazole. All other strong _ _ _ _ _ | . _ oo
Table 1. Summary Of clinical StUdies I“CIUdEd in POpPK Pooled Data Set CYPSA inhibitOrS were Used in < 01 7% Of the analySiS pOpUIatiOn Summary of demographics and covariates for C-QTc data set. All factors were tested for covariate effects on slope and intercept except for baseline QTcF, which was tested for slope only. i ;eYIS I\fI-I\IHeTaItOLlOgZ An? Sggoze:;?;;)l‘lgggcdl':gigram 2013,2013-220 220.
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