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Evaluation of the Effect of Food or Administration of a Proton Pump Inhibitor on the
Single-Dose Plasma Pharmacokinetics of Cabozantinib in Healthy Adult Subjects
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v
= Cabozantinib is indicated for the treatment of patients with progressive Study Design Pharmacokinetic Parameters Estimation Table 1: Summary of the Statistical Comparisons of the Table 2: Summary of the Statistical Comparisons of the = In Study 2, Period 2 (cabozantinib + esomeprazole), one (1) subject / // / \
metastatic medullary thyroid cancer.! Additionally, cabozantinib is under = Each study was designed as an open-label, single-center with healthy = |n both studies, the followmg.mam PK parameters were calculated for Pharmacokinetic Parameters of Plasma Cabozantinib Under Pharmacokinetic Parameters of Plasma Cabozantinib With experienced mild nausea and vomiting which was considered /
development in other indications.? male and female subjects (18 - 55 years of age). plasma cabozantinib data using a noncompartmental approach: Fed and Fasting Conditions. and Without Multiple Administrations of Esomperazole. treatment-related and led to study discontinuation for that subjec -//a/ |
. CabOzantinib aCtS by Inhlbltlng terSine kinase receptOrS, iﬂClUding the - In the 2_Way crossover fOOd effeCt StUdy (StUdy 1)’ 56 SUbjeCtS were . AUCO_t Area under the plasma Concentratlon e tlme quve, from Pharmacokinetic Geometric LSMs Geometric LSMs GMR (%) 90% Confidence ) In bOth StUdIeS there e ar Cllnlca”y Slgnlflcant flndlngs n the \:f l/ /
receptor for hepatocyte growth factor (MET) and vascular endothelial randomly assigned to receive a single dose of 175 mg cabozantinib time 0O to the time of the last measurable concentration. e (Fed [Test]) (Fasted [Reference]) (Fed | Fasted) | Interval of the Ratio o - %ec;ometrif_ L'ISoM . Seomf_tr_i; :\?M - e Slgtr;S or ECS assefssment:rs] and nf) indication 01;] a clinically mer/]a ingful
. . - =A7* =47* armacokineltic abozantinib + apozantini one % % Confidence
growth factor receptor 2 (VEGFRQ), which are well known to play an malate salt (140 mg free base equivalent [FBE]) Capsule (1 x 100 mg - AUCO-inf A_‘rea under the plasma concentration versus time curve, from Cooax (nQ/mL) (N7:97) (N5§57) 140 51 117 93 — 167 41 Parameter Esomeprazole (Test) (Reference) (Test / Reference) | Interval of the Ratio b ern;) change for any emato Oy, serum ¢ emIStry, of Url/ /97'8
important role in cancer biology.’ and 3 x 25 mg) on Day 1. Dosing was under fasting or fed (30 minutes time 0 to infinity. PR — — — — — (N=21) (N=21) parameters. x /
_ o _ _ after administration of a high fat breakfast®) conditions, separated by " C._ Maximum measured plasma concentration AUCoar (ng-hrimD) 95200 9700 Py e 13 1800 Crnax (ng/mL) 679 614 110.50 97.61 - 125.10 / | /, f" |
Flgure 1. Cabozantinib Mechanism of Action. a washout of 28 dayS. SUbjeCtS were confined from Day -1 through GMR: Geometric Mean Ratio, LSM: least square mean AUCo.(ng”hr/mL) 58088 53962 107.65 96.92 - 119.57 CONCLUSIONS / f / / / ;'/ .fl | /
. . . . Ph k' t' P t St t' t' I A I * N=47, except for the AUC, ,, parameter where N=46. | | _ " ~ ’ f ;/ / I,e" | |‘|
Day 5 with return visits to the clinical center for PK sampling or study armacokinetic Parameters otatistical Analyses Test: 140 mg FBE cabozaniimib dose administered 30 minutes after consuming a high fat breakfast AUCq.int (ng*hr/mL) 62033 56883 109.05 97.96 — 121.40 / /N N
1 I Reference: 140 mg FBE cabozantinib dose administered under fasting conditions _ : ) _ / f ,fll | )
prO.CedureS on [.)ays 6, 7, 8, 11, 13, 15, 18, 21 (Pe”Od 2 Only), and 22 - The fOOd effeCt and the DDI were assessed by anaIyZIng the natural lOg g g Sehﬂrize?e((l)?rgfe[;gnleﬂee)?q;)a:hoé Iﬁghél.(laesgizgﬁr?ithetggzpdose alone administered under fasting conditions . Cabozantlr“b ShOUld be taken on an empty StOmaCh patlents ShOUId I;'I , If |I|
during each period. (In)-transformed PK parameters AUC_,, AUC ., and C__ of cabozantinib | Period 2 (Test): multiple oral doses of 40 mg esomeprazole delayed-release capsules (Days -5 to Day 1) and coadministration not eat for at least 2 hours before and at least 1 hour after Cabozantlnlb N
— iy = In the fixed-sequence DDI study (Study 2), 22 subjects received a single under fed and fasting conditions (Study 1), and with and without = The 90% Cls around the ratio of least-square means (LSMs) of C__, with 100 mg FBE cabozantinib tablet dose (Day 1) adrministration VA A A Y I B
Invasion i i i ® M AUC_ ., and AUC_ . between Test (fed) and Reference (fasted) were SV Y Y R
MET Metatasis dose.ef 100 mg cabozantlhlb FBE tahlet (1x100 mg) under fasting esom epraze e (Study 2) usm.g a SAS mixed moo!el procedure. ' O?tth- th 80%%? to 125.00% (b ) d d t( fi ) i = The 90% Cls around the ratio of LSMs of AUC_, and AUC,_ _ parameters = Concomitant use of cabozantinib with proton pump |nh|b|tors or Weaker
conditions on Day 1 of Period 1. Subjects were confined from Day -1 = No interaction was to be claimed if the 90% confidence intervals (Cls) not within the ou.UU 10 120.UUY0 Dboundary, demonstrating a posItive o o
Cabozantinib . .. g . . . food effect b tinib PK. The rate of cab tinib ab f were within the limit of 80.00%-125.00% suggestlng a Iack of interaction. gastric pH altering agents are not contralndlcated due to the Iow rlsk of
ZSOrETT through Day 4 with return visits to the clinical center for PK sampling on for the geometric mean ratios (GMRs) of the back-transformed PK 00d efrect on cabozantini - 1 heraté or cabozantinib absorption, as o . o /Ay | |
| L dbv C d th tent of ab fi d bv AUC Although the upper 90% CI for C___ was determined to be 125.1% a clinically significant DDI. 2N |
\““‘_‘\ Days 6, 8, 11, 15, 18, and 22. There was a washout of 31 days between parameters AUC_,, AUC_ , and C__ of cabozantinib under fed and measurea by L ., an € exient Ol absorption, as measured by S, . max . . .
D L, . . . . . . OF .. 0-inf ,, max - deratelv | d under hiah fat diet diti bv 41% and the small excursion above the upper standard bioequivalence limit of = Single dose of cabozantinib was well tolerated in healthy normal adult
Hypoxic cabozantinib dosing in Period 1 and Period 2. In Period 2, subjects fasting conditions or with and without esomeprazole fell within were moaerately incréasea unaer hign fat aiet conditions, by 4170 an o " . .
Tumor @-—..____._.-a- - . . . 0 - 125.00% does not appear to represent a clinically-relevant increased risk subjects when administered fasted, with food, or with/esomeprazole.,
Cell New Blood returned to the clinic on the morning of Days -5 to -1 to receive daily 80.00%-125.00%. 57%, respectively. . . . S [ T
Vessels oral doses of 40 mg esomeprazole delayed-release capsule (1 x 40 m of treatment-emergent toxicity. The inter-subject variability in exposure at Y | |
delayed-release c:ag sule) unF:JIer fastin gonditions On gau 1 sxb'ec:’csg Study 2: Esomeprazole DDI study steady state (C,_ 1 37% - 43%) and exposure fluctuation at steady state REFERENCES
Therapies y . X 9 ' y 1, SUbj RESU LTS = A total of 21 (95%) subiect ieted both periods and ncluded | (C_ /C__:0.64) are higher than the exposure differences of 25.1%. In
received a single dose of 40 mg esomeprazole delayed-release capsule o0 ( - O? SLPISES COMPIETEr DO PEHOES dnt WEre Intiited adrgﬂtlorhaxthere has been no apparent correlation between relative plasma
(1 x 40 mg delayed-release capsule) under fasting conditions followed o the PK and statistical analys!s.populatlons.. o C vaIL,Jes and adverse events (AEs) based on historical review ofpthe 1. NDA 203756 for Exelixis, Inc. cabozantinib (COMETRIQ®)/20 mg and
by a single 100 mg FBE dose of cabozantinib tablet (1 x 100 mg) 1 hour Pharmacokinetics = Mean (SD) plasma cabozantinib concentrations following single-dose imcal safety data in healthv subiects administered cabozantinib 80 mg capsules.
= MET and VEGFR cooperate to promote tumor survival after esomeprazole dosing on Day 1. Subjects were confined from the Study 1: Food effect study administration of 100 mg FBE cabozantinib tablets with and without clnibal SAIety datd In nedliny SUBJECTS atminisiered cabozaitindb: 2. ClinicalTrials.gov website (A service of the U.S. National Institutes of
= Dual inhibition of MET and VEGFR2 by cabozantinib blocks evening of Day -1 through Day 4 with return visits for PK sampling or = Fifty i50) of the 56 (89.3%) subjects enrolled completed both multiple-dose administration of 40 mg esomeprazole once daily for Health), accessed on 26 August 2014, and available at:
major escape mechanisms used by tumors to overcome hypoxia study procedures on Days 6, 8, 11, 15, 18, 21, and 22. treatment periods Thhee (3) participants had a plasma concentration 6 consecutive days are presented in Figure 3. Salfezyth g | AR J : I' ¢ Grade 1 or 2. Th https://clinicaltrials.qov
. . . e Lo | | " [n both studies, a S regardless ot causality were of Grade 1 or 2. Ihe " =~ . .
m  Safety (e.g., adverse events, vital signs, ECGs, clinical laboratory and of cabozantinib prior to dosing in Period 2 that was > 5% of their : .. : . 3. Budha NR, Frymoyer A, Smelick GS, Jin JY, Yago MR, Dresser MJ
. _— : + most frequently occurring treatment-emergent adverse events (TEAEs ' ’ ’ ’ N Ay e e ’
concomitant medication) was assessed throughout the study and for corresponding C__ . Therefore, data from 47 subjects were included in the \Fllgure ?I__MeaFn I(I"'SD_) Plgsnlla;lo‘gal?o_zantlhlb C;)gcebntratl(_)n% by Me d[?R A pryeferre d te?m tor the food ef?ect study (Study 1) a(n d the) Holden SN, Benet LZ, Ware JA. Drug absorption interactions between
. - - _ s - o - 28 days (+2 days) following completion of the last study event or upon lculati f | i d th istical lvsis of €rsus fime roliowing vra ministration of Cabozantini . : oral targeted anticancer agents and PPls: is pH-dependent solubility the
Following the single-dose administration of cabozantinib to fasting calculation of mean plasma concentrations and the statistical analysis o : : : . , esomeprazole DDI study (Study 2) are summarized in Table 3 and 4 9 9 P P y
. e " earlv withdrawal. 100 mg FBE Tablet With or Without Multiple Administrations of P y y - 5 Al . .
healthy subjects, median time to peak cabozantinib plasma y PK parameters. respectively. Achilles heel of targeted therapy? Clin Pharmacol Ther. 2012 Aug; 92(2);
concentrations (t__ ) ranged from 2 to 5 hours post-dose and the = Mean (standard deviation [SD]) plasma cabozantinib concentrations Esomeprazole. 203-13.
terminal-phase half-life (t,,,) value was approximately 5 days. Study Design Diagram following single-administration of 140 mg FBE cabozantinib capsules 1000 - S Table 3: Food Effect Study Treatment-Emergent Adverse 4 Lentz. KA, C.)urrent Methods for Predicting Humgan Fpod Effect. AAPS (.
= Cabozantinib, a biopharmaceutical classification system (BCS) Class 2 under fed and fasting conditions are presented in Figure 2. TEI 5 Events (>10%) 2008; 10(2); 282-288.
drug, is weakly soluble in agueous media and exhibits a pH-dependent Study 1 - Cabozantinib Food Effect ?C;, 5 . o) 5. Esomeprazole magnesium (Nexium®, AstraZeneca) proQuct label, revised
solubility profile in vitro (0.11 mg/mL in 0.01 N HCI, and practically . . Figure 2: Mean (+SD) Plasma Cabozantinib Concentrations = £ p— Related to Study Treatment November 2012, accessed on 05 August 2014, and available at:
insoluble at pH values > 4).! Cabozantinib is a weak base tyrosine kinase - N . / PN - - Versus Time Following Oral Administration of Cabozantinib % 800 - e MedDRA Preferred Term N (%) N (%) http:/www.accessdata.fda.gov/drugsatfda docs/label/2012/021153s044,
inhibitor and other weak base tyrosine kinase inhibitors have shown e e I 140 mg FBE Capsule Under Fed or Fasting Conditions = < Headache 20 (36) 19 (34) U219 s01.b2210TsUT b L oot .
decreased absorption under conditions of elevated gastric pH.2 Sy dos~[sereemng | 1 [ 112 [3 145 6022 T T2 1415 [on S G (22 D § o ook P 12 @21) T2 6. Food and Drug Administration: Center for Drug Evaluation and Research
= Food is known to impact the pharmacokinetics (PK) of drugs through f v Cem t v [RenmYuts] - [(oloving Doy 22 ofPerod —~ 1200 - ~ 1200- S 600 8 Somnolonce 3 (16) 3 (16) (C?DER).. Guidance fo!r Industry: Food-Effect Bioavailability and Fed
several mechanisms such as changes in gastrointestinal pH, but for ) . » £ 5 2 g 20 Abdominal pain 8 (14) 7 (13) Bioequivalence Studies — December 2002.
weak base drugs, food can enhance dissolution through increased — — £ g = ; Diarrhea 7 (13) 7 (13)
intestinal and pancreatic enzyme secretion (e.g., lipase).* o = 1000 ~ % 500 = 400 o : M M - M Treatments: A single dose of 140 mg FBE of cabozantinib under fed and fasting conditions.
= Coadministration with acid reducing agents (e.g., proton pump inhibitors, ® 8 _§ T Time from Dosing (hr) ACKNOWLE DG M E NTS
: : : “— 2 600 - © ..
H, blockers) resulted in marked reductions in plasma drug exposures (AUC) Study 2 - Cabozantinib and Esomeprazole DDI g 800 5 p gL 1 — % Gabozantinib + Esomeprazole (N=21) Table 4: Esomeprazole DDI Study Treatment-Emergent Adverse  The authors are grateful for the contributions of Natacha Benrimoh
for a variety of other BCS Class 2 small molecule kinase inhibitors, including o S 400- © 200 T =+ —@— Cabozantinib alone (N=21) 0/ \a . . . . .
- o vl - MR S 8 = == Events (>5%)>. (Celerion), Elliot Offman (Celerion), QPS, and Bih Hsu (Exelixis Inc).
dasatinib, erlotinib, gefitinib, lapatinib, and nilotinib. i o @ | s Z L
= The proton-pump inhibitor esomeprazole, the S-enantiomer of p A - P Followaup 2 600 - g ok p— T ——
omeprazole, is a strong and widely used gastric pH modifying agent that T - —" R e 2 o 0 . . . . . 0 8 | | | %\;} B— B A G U sz’z; N (L'I%)y e
inhibits gastric acid secretion. It suppresses H* ion formation by specific sudy doys~| Sercening | -1 | 1 [ 2 |3 ] 4 |5t022 Sl-a]3]2]-1[1]2]3 451022 ]| 28days(+2) N : 5 P P ? ® 0 100 200 300 400 500 TP, 20 20
. o PR ¢ Returns Visits T T T T T T ¢ Return Visits| | 10 Z‘;Vﬁe%i?dag _8 400 - Time from Dosing (hr) . .
inhibition of the H*/K* ATPase enzyme system at the secretory surface of YT w— = B Time f Dosing (h Constipation 2 (9) 2 (9)
gaStriC pal’ieta| Ce”S-5 < washout (>31 days) > ch T T —8— Fed (N=47) Ime from OSIﬂg ( r) @presenting adverse events >5% since the highest incid.ehce is 9%. | - | o |
= 200 gt —o— Fasted (N=47) by o 26 v asl s o e 8o orsardn comoiaton i
after Esomeprazole dose 7)) —+
®© . g . _ .
a3 .~ = The statistical comparisons of plasma cabozantinib PK parameters with
OBJ ECTIVES ) >— s —8 and without multiple-dose administration of esomeprazole are presented = |n Study 1, one subject discontinued during Period 1 following treatment
. . Pharmacokinetic Blood Sampling and Bioanalytical Assay ' ' ' | | in Table 2. under fed conditions due to personal reasons (classified as ‘subject
: 100 200 300 400 500 N . . .
;I'heTgki):]e/c;tsl\t/iesa :)ef :rheeseo’%vrzi:’luédf|Zsh\i/ve]re;z if;)tII(sz/)vC:)S(.JI effect study [Study 1] = Serial blood samples for determination of plasma cabozantinib | | request other than adverse event’). Five subjects were withdrawn during
and of aitric acidpsu resSiIoN (egsom eorazole drua-dru intg r actioh/ concentrations were collected prior to each cabozantinib dosing and at Time from Dosing (hr) the washout period due to protocol-directed reasons (classified as
DDI) st% dy [Study 2] ’?opalter Cabozantir?ib oK 9-driig 05,1,2,3,4,5,6,7 8,9, 10, 14, 24, 72, 96, 120, 144, 168, 240, 288, 336, ‘other’) including hemoglobin level below lower limit of normal (2 subjects
= To assess}’:he safe/t and tolerability of Cabozan.tinib when administered 408, and 504 hours post-dose in Study 1 and at 0.5, 1, 2, 3, 4, 5, 6, 8, 10, = Food delayed cabozantinib median T__ by 2 hours. in each treatment sequence) and out of range body mass index (1 subject
. . Y . Y . 14, 24, 48, 72, 120, 168, 240, 336, 408, and 504 hours post-dose in Study 2. = The statistical comparisons of plasma cabozantinib PK parameters under following treatment under fasted conditions).
with and without food and with and without esomeprazole. . . . L . N .
= Plasma cabozantinib was assayed via a validated liquid fasting and fed conditions are presented in Table 1.

chromatography-tandem mass spectrometry (LC-MS/MS) method.
The analytical range for cabozantinib was of 0.500-500 ng/mL.
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