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e Study Endpoints — By time-averaged data, the central tendency mean change from baseline * These data show a relationship between the concentration of tivozanib and QTcF;
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Intro d uction e Primary endpoint: for QTcF duration for all post-dose time points showed a change of +2.2 ms ﬁz:r:dms.ean crangs i o ( } from Baseline for a Figure 3. Mean tivozanib serum concentration ( SEM) for all time points. however, the relationship is of borderline clinical significance considering the
_ Change from baseline in the QT¢F interval (QT inferval tod for heart rat (Table 2) significant comorbidities of the patient population. The onset of QT changes
. . . . . o o ge from baseline in the QTcF interva interval corrected for heart rate . . . . . occurred late within the dosing period
e Tivozanib (AV-951) is a potent, selective, long half-life, tyrosine kinase inhibitor of [HR] using Fridericia’s correction method) — Time-point analysis of mean change from baseline for QTcF duration for Day 1 100 . - . o
vascular endothelial growth factor receptors (VEGFRs) -1, -2, and -3 o Second dooints included and Day 21 separately showed clinically insignificant changes of -1.1 ms and 6 HR -~ C||n|co||B/ significant QTcF inferval prolongation |Fs not expectedfot steady-state
. n : : o econdary endpoints included: : _ , : ; .
— Preclinical and clinical studies have shown that tivozanib displays strong Y endp o . . . +6.8 ms, respectively (Table 2) " levels of tivozanib at the recommended dosing of 1.5 mg daily for 21 days
antiangiogenic and antitumor effects!4 — Change from baseline in HR, PR interval, QRS interval, uncorrected QT interval, T
" ) b o " . QT interval corrected for HR using Bazett's correction method (QTcB), and ECG g ) Safety
® Results from a Phase | study o .hvozqr.ub In patients with so id tumors, defermlngd morphological patterns and cc.)rre|0|h.on between the QTcF change from baseline Table 2. ECG Parameters, Mean Change From Baseline o _ 5 e Forty patients (80%) experienced at least one possibly, probably, or definitely
a maximum tolerated dose of tivozanib 1.5 mg/day, with responses observed in and serum concentrations of fivozanib T = troatment-related AE
patients with renal cell carcinoma and other tumors' PdrdmeLer A All Day 1 Day 21 g Y 2 n t AEs related 1o stud treatment hypertension (19 pafient
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* Tivozanib is currently being tested in a Phase Ill study in patients with renal cell y Elig | ty ! | | Time Poinfs § _2 3 [38%)), fatigue (12 patients [24%]), headache (8 patients [16%]), and stomatitis
carcinoma and Phase I/1l studies of other solid tumors e Adult patients with advanced solid tumors, an Eastern Cooperative Oncology Heart rate (bpm) 21 16 21 . - = (7 patients [14%])
' ibi ' ' ' ' ' Group score <1, and life expectancy >3 months were eligible ' ' ' S —41 £ . , , ,
° T'\llozt(.]mk\)/i;gséo.cf.tg# with .;Jhnlocc.epf.c;lbb safel?/ %’_(:He cto tn5|.sk.=,tpt with that of a UP ) o ! xp. ) y ! o PR (ms) 1.2 2.5 0.2 ": . g — The majority were Grade 1/2, with the exception of Grade 3 hypertension
selective inhibitor, with low incidences of off-target foxicities * No c||p|c0||y i nlﬁcan’{ cardiac disease (New York Heart Association class >2), QRS (m] . S ) & e 3 observed in 10 patients (20%) and Grade 3 fatigue observed in 1 patient (2%)
e Evaluation of QT interval is expected to be a routine part of oncology development® including unstable angina, acute myocardial infarcfion within 6 months of Day 1, ' ' ' 2 ' e Oth lated Grade 3 AE bserved in 1 patient (2%) each:
 Preclinical (monkey telemetry and hERG patch clamp) studies of fi i and congestive heart failure, or arrhythmia requiring therapy, with the exception of QT (ms) 5.6 1.5 9.9 O _g ther treatment-related Grade 3 AEs were observed in 1 patient (2%) each:
reclinical moln ey te eélr)e ry an palc C jlep studies o wozF?nl an extra systoles or minor conduction abnormalities, per investigator judgment QTEF (ms) .y 0 e _ diarrhea, abdominal pain, gastrointestinal hemorrhage, dysaesthesia, dyspnea,
retrospective electrocardiogram (ECG) analyses did not suggest an effect e Baseline ECG QTcF <480 = : : : 104 - prolonged QT, and increased aspartate aminotransferase, alanine
on the QTc; however, this has not been assessed prospectively in humans as aseline cF <40V ms QTeB (ms) 0.4 2.5 5.1 R Y TP EPRELERLIERT PPN aminotransferase, and bilirubin levels
recommended by the International Conference on Harmonisation E14 guidelines . . . "N T Vd g VLT ~ Nl ¥ S O R
for cardiac assessment of new drugs® Data Analysis and Statistical Methods Bom, beats per minute; ms, milliseconds. w VARV &V VYV ag & * There were no treatment-related Grade 4 AEs. There were three deaths on study,
. Th label domized. singl d elv investiaated th e ECG analysis population included all patients with at least one available baseline Time (Day—Hour) — not to scale Time (Day-Hour) — not to scale all due to disease progression
IS OFLer;L]C' €l n.on-r?n t(')rTIZFet' » SINg i—ormtﬁtu Q)fI_PF.O:PeCfllth)' mv;ashtgolfe Fft te and on-treatment ECG measurement Treatment Tivozanib 1.5 mg QD Tivozanib 1.5 mg QD * AEs leading to study discontinuation in 2 patients (4%) were: fatigue, anorexia
proarrhythmogenic potential of tivozanib on the QTc interval, the potential effec . . . . . . . . . o0 : : . :
of tivozanib on ECG morphology and ECG-pharmacokinetic (PK) relationship in * The following ECG parameters were assessed: HR, PR interval, GRS, and QT interval e Figure 1 shows the mean change in QTcF interval from baseline for all time points o — (1.pohen.t), and rrlemory |rT1po|rmenf (1 patient) - o
patients with advanced solid tumors e Baseline QTcF was determined as an average of all 6 predose ECGs on Day 1 on treatment ‘ ' * Nine patients (18%) experlepcgd treatment-emergent serious AEs, o Wh.ICh Fhree
As QTcF i idered th hod 5 i d as the pri — The maximal mean increase in QTcF was 8.3 ms (upper Cl 12.6 ms) noted at 8 PR were treatment related, consisting of ?osfromteshnol hemorrhage (resulting in
~ As NIcr Is considered fhe more accurate method,” it was used as the primary 2 5 hours post dose on Day 21 Y * The linear mixed model estimate of the relationship between QTcF/QTcB and treatment discontinuation), abdominal pain, and dyspnea
method for HR correction for QT used, with QTcB as the secondary method : P Y —_— . : T
. o . . . o 6 serum tivozanib concentration indicates that the slope for the QTcF vs serum
o b j€C fives e The time-averaged analysis for the ECG interval data was made using the — Most of the QTc changes observed occurred at the later time points by which £ tivozanib concentration was 0.08464 (Table 3) I o
endpoint “change from baseline” for each of the ECG intervals for all on-treatment patients had received up fo 3 weeks of treatment; all were found to be not x4 — This indicates a small exposure-effect relationship, with a predicted QTcF change Conclusions
, . o . ECG time points, as well as for Day 1 and Day 21 separately clinically significant (Figure 1) o £8.27 at th Con of 118.1 na/mL (uoper Cl 12.6
* To evaluate the ECG intervals and morphology following treatment with tivozanib i . . g or 6.2/ at the average Lmax O -1 ng/mL {upper .6 ms) . . . o . .
in patients with advanced solid tumors * Day 21 assessments collected >2 days and Day 22 assessments collected >1 day = Similar results were seen with QTcB interval (data not shown) S * This prospective study demonstrated that daily administration of 1.5 mg tivozanib
, . . . past scheduled visit were excluded 3 . ; . . for 21 days is not associated with clinically significant QT prolongation or any
* To determine the relationship, if any, of the change in QTc duration based on . Exol ’ e med to ident 1 off o Table 3. AQTc vs Tivozanib Serum Concentration: Linear Mixed Model other important ECG findings
Fridericia’s correction (QTcF) with serum concentration of tivozanib over time in xploratory outlier ,C'r:f les \lNGS performe tf : erlltlfy e>.(ag.geFate eftect °n| any g Estimates [A] . . R .
atients with advanced solid tumors ECG parameter in individual patients. Specitic outlier criteria for QT interval were Figure 1. Mean change in QTcF (£90% Cl) from baseline for all time points. & . > — Tivozanib administration showed a mean increase of 8.3 ms (upper Cl 12.6 ms)
P : o 2 . Predicted One-sided . . . .
new abnormal U waves, new absolute QTc duration >500 ms, and a >60 ms > Serum Concentration Effect on AQTc it Upper 95%  Overall in the QTcF duration at Crax Using an exposure-effect model with central
change in QTc from baseline S ' l ¢ Standard TR e age Cl of Model Fit tendency changes showing a 2.2 ms change, which is not suggestive of a
2. o —4 Parameter  Slope Error Slope P- Cmax 118.1  Predicted  (P-value) clinically significant effect on cardiac repolarization. There were no occurrences
M et h O d S Exposure-effect Analyses ' (ms) [A] [A] Value [A]  ng/mlL AQTc [B] [A] of QTcF >500 ms. QTcF prolongation of >60 ms change from baseline was
e ECG-PK analysis was performed using tivozanib serum concentrations paired with T -6 e e e observed in 1 patient (2%), and QTcF changes of 30 to 60 ms from baseline
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Study Design * A linear mixed-effects model was used to ify the relationship b h m ] v A v ’ ’ ' ' ' ' i ion i inical signifi
quantify the relationship between the m _ — A slight reduction in HR of no clinical significance was observed
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. . . . . . infervc1|, baseline adiusfed). Serum concenfrotion, intercepf, and patien’r were ps ] Treatment  @-@-@ Tivozanib 1.5 mg QD subject, and intercept are |nc|U‘deo| in the‘mode| as random effects terms.. N — Ihere Y\/CIS no S|.gn| icant e ect on atrioventricular conduction as measured by a
e Patients Wli'h CICIVCII‘]CGCI SOlICI tumors were enro||ec| to receive 1.5 mg Of i'IVOZCInIb . . . . £ [B] Upper bound, upper one-sided 95% linear mixed model based confidence limit. mean Increase Iin fhe PR |n1'ervq|
orallv. once daily for 21 davs included as random effects. This model was used to estimate the population slope 2 g
y 4 4 . and the standard error of the slope of the relationship between the change from g Z L . _ . — There was a small effect on depolarization as measured by a 2.1 ms increase in
* Collection of serial blood samples for PK measurements and fime-matched, baseline in QTc intervals and serum concentrations of tivozanib. If this model did 2 | * The relationship between QTcF duration and serum concentration from paired the QRS duration, which is unlikely to be of clinical relevance
triplicate, C]|2-|ead ECG|5 Is OL:; ined "l: T(|1b|e ]h H"F?e hfme IOO'”fSI'O We"j se|ecLeo| fo not converge, then serum concentration was included as a fixed effect with S 0 67 QRS samples taken for tivozanib is shown in the scatter plot in Figure 4 Based on 1 e forore cliica] fric]  reauire infensive ECG
i -li i i i ; fant i = . . . . — Based on these results, tuture clinical trials may not require intensive
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¢ The predicted population average expected AQTc and the corresponding upper 95% 8 -5- ] ~ e : . e
one-sided conFiJ;nce interval (Cl) were then estimated at relevant concentration S ‘% 4- 8.'?22%::\' \r:g:;?ibilrl:tgr::o%TCF Ocﬁl?eeno;gg consistent with increased variability in * Data from this study suggest that the safety and PK profile of tivozanib was similar
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