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Pediatric Preclinical Testing Program (PPTP) Evaluation of the VEGFR-2 Inhibitor AZD2171

St. Jude Childr
Res H

Finding cure. Saving children,

arch Ho:

Peter J. Houghton', John M. Maris2, Henry S. Friedman3, Stephen T. Keir3, Richard B. Lock?, Richard Gorlick5, E. Anders Kolb®, C. Patrick Reynolds8, Christopher Morton', Malcolm A. Smith”. 'St. Jude Children’s Research Hospital, 2Children’s Hospital of
Philadelphia, 3Duke University, Children’s Cancer Inst., Australia, *Albert Einstein College, 5Children’s Hospital of Los Angeles, “CTEP/NCI.

Methods for PPTP In Vivo
Testing

PPTP In Vivo Lines

ens
ital

Examples of AZD2171 In Vivo Activity

KM curves for EFS, median relative tumor volume, and individual tumor volumes for KT-16, KT-10, 0S-17, 0S-33,

- AZDAT1 i I highly potent and selective VEGF sianali + AZD2171 induces significant prolongation of time to event in 27 of 32 solid and NB-1643. Controls (gray lines); Treated (black lines)
T A isan 0':? , higl (¥/EOG:; ?nz Se:%;ve e ?'Ignla Ibnlg y Stage 1 testing involves testing an agent across the entire PPTP panel tumor xenografts tested (84%). - ’
Inhibitor of a yrosine kinases -1,-2 ani and etfectively blocks of childhood cancer xenograft lines at its MTD (or at a dose selected . PR -
VEGF-induced angiogenesis and neovascular survival. AZD2171 inhibits the growth based on PK/PD studies using adult preclinical models). : AZD217.1 primarily induced decreased tumor growth rates without tumor KT-16 KT-10 0S-17 0S-33 NB-1643
of a wide range of established adult tumor xenografts in a dose-dependent manner e ! ) . ) regression. . : : : :
and is in clinical evaluation for adults with cancer. > Solid_tumor testing: For each xenograft line, 10 mice bearing SC * KT-16 (Rhabdoid) and 0S-17 (Osteosarcoma) achieved complete
C ‘ IS i tumors initiated treatment when the tumors were between 0.2-0.5 cm?. > ) . Event s Survival Event oo Survval Event s Survial Eventroe Sunival Event.roe Sunvival
Methods: The PPTP includes an in vitro panel (23 lines) as well as panels of Two . umor di were at either once or responses, and two additional xenografts demonstrated stable disease: KT- , pvalue = <0.001 , p-value = <0.001 , pvalue = <0.001 value = <0.001 pvalue =<0.001
xenOQT?ﬂS (n=61) representing most of the common types °_f Ch_”dhOOd solid tumors twice weekly intervals with digital vernier calipers. Assuming tumors to 10 (Wilms) and OS-33 (Osteosarcoma). 09 09 09| o
z”d Ch'f'dé‘°°d”f'-|-- A§D$1f71 "6’35 te'fte(_i”?gamst the PPTF; '"t‘,’t"’o “‘m°:, Pf”e's ata ge SPhefiCTL“flumes vere Cflcula'ed from the formula (11/6)xd3, where « 11 of 27 evaluable xenografts met criteria for intermediate activity for the o o ol o
ose of 6 mg/kg p.o. daily for 6 weeks. Three measures of antitumor activity were represents the mean diameter. g . 3 . . > zos 200 >
used: 1) response criteria modeled after the clinical setting [e.g., partial response > Acute lymphoblastic leukemia testing: For each xenograft line, 8 EFS T/C measure of activity, with KT-16 of the Rhabdoid Panel meeting o Fos Tos S
(PR), complete response (CR), etc.]; 2) treated to control (T/C) tumor volume at day mice were inoculated with 3-5 x 108 mononuclear cells purified from the criteria for |1I9|1 aCtIVIty. Eoa &04 Eg: T gos
- i sure b i spleens of secondary recipient mice. Engraftment was monitored + AZD2171 had no significant effect on growth for any of the ALL xenografts. | :; o I o
21; and 3) a time to event measure based on the median EFS of treated and control weekly by flow cylomelry, and treatment was initiated when the g ) y g o2 o2 82 o2
lines (intermediate activity required EFS T/C > 2, and high activity additionally proportion of human CD45+ cells in the peripheral blood reached 1%. Tumor | Overall o o o o
required a net reduction in median tumor volume at the end of the experiment). The proportion of human CD45+ cells in the peripheral blood was X it Histol pval G O 8 poslReatme el % O By poieami e O By posteatmenintiaion > O 00 s i ® baypostieamentiation
Results: AZD2171 induced significant tumor growth delay in 84% of the solid tumor monitored weekly throughout the course of treatment. enogral Istology value roup Control —Treated Control ——Treated Control —Treated = Control —Treated ——— Control ——Treated
xenografts tested, with growth delay observed in each of the solid tumor panels. > AZD2171 was provided by AstraZeneca through the Cancer Therapy Response
Using a time to event measure of efficacy, AZD2171 had intermediate and high Evaluation Program (NCI). AZD2171 was dissolved in 1% Polysorbate -29 Rhabdoid A A A A A
. : " f 80 in water and administered p.o. daily x 6 weeks at a dose of 6 mg/kg T-16 Rhabdoid 40 40 40
levels of activity agalnst 10 and 1 of 26 §9I|d tumor xenogrz?fts evaluable for this in the solid tumor models and 3 mglkg in the ALL models. AZD2171 14 Rhabdoid 40 .
measure, respectively. Imerme'd'ate activity was °bserve‘f| in4 of 5 was provided to each consortium investigator in coded vials for blinded T-10 ms =X £a0 £ g 330
rhabdomyosarcoma, 3 of 3 Ewing sarcoma, and 2 of 3 Wilms tumor (WT) testing according the PPTP program standard operating procedures. 2 E 3 2 5
xenografts, with high level activity observed in 1 of 2 evaluable rhabdoid tumor (RT) > Soli iteria: K{'J% Ezn E 20 220 g Ezn
xenografts. AZD2171 induced CR against 1 of 3 osteosarcoma (OS), 1 of 3 RT, and e TS 5
1 of 3 WT xenografts, but had no effect on in vivo growth of any ALL xenografts. gt it EWS g g1 e H 210
Kasumi-1, the only PPTP in vitro panel cell line with an EC50 <1 uM (EC50 0.175 D2 Progressive Disease 2 | 0k rogea O o measurements | 2 ;WB v v 0 00 0o
uM) is kn_own to have a gain-of-function KITAsnS??Lys mytation. , SO Siable Disease e e o 5h23 ALV RMS 0 2 e oot s 0 2 Gead 5 © O 2 e 5 0 2 el 5O 0 2 e’ 5
Conclusions: AZD2171 demonstrated broad activity against the PPTP’s solid tumor PR Patal Rasporss R e Rh30 ALV RMS e Control —e—Treatment - Control —e—Treatment ~—*— Control —e—Treatment e Control —e—Treatment e Control —e—Treatment
panel. Antitumor activity was manifested primarily as tumor growth delay, although o o Rh30R ALV RMS
tumor regressions were observed in the OS, RT, and WT panels. Further preclinical R WA Esd Coms | o o snd ooy |70 Rh41 ALV RMS Tumor Volume Tumor Volume Tumor Volume Tumor Volume Tumor Volume
evaluation of AZD2171 is warranted and will include studies of AZD2171 in - ponse Criteria: Rh18 S 100 100 100 100
combination with clinically relevant agents for selected xenografts in which activity e onse Lrterla: — BT-28 Medulloblastomna
was observe'zi Th'e Pediatric Brain Tumor Consortium is planning clinical evaluations POTProgesive Dease 1 | COUSH nwrar o o3y Bolow 120 wvart 5|0 3_r.z 5 Medulloblastoma H 2 2 'g
of AZD2171 in children. (Supported by NCI NO1CM42216) PDZ " Progressve Disease 2 | CDAS nover & ope below 1%, ove ris |2 ? r-46 Medulloblastoma £ gm S S
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Methods: In vitro testing was performed using DIMSCAN, a semiautomatic Responea "  hessuroment of e sy | D456 Glioblastoma o1 01 Z e, ., Lo — :
fluorescence-based digital image microscopy system that quantifies viable (using | | > : Each individual mouse in the treatment BBS?] o:as}toma ° c‘ﬁwznme froois w:m ° 0 ;m:nm,(&mf T:m s o el ° R
fluorescein diacetate [FDA]) cell numbers in tissue culture multiwell plates group was assigned a response score (see Tables above) and an B:1691 géitgmg
(Keshelava, et al. Methods Mol.Med., 110: 139-153, 2005). Testing was for 96 | | Mmedian score for the realment group was caloulated and then each B EBCT biastoma:
hours at concentrations from 0.1 nM to 1.0 pM with replicates of 6 per data point. table belov?/. P 9 P 9 CHLA-79 blastoma DlSC SSlON & CO S|ON
Data were analyzed using GraphPad Prism, fitting a non-linear regression model- NB-1643 blastoma.
. . ’ ) FA Score (AS) Overall Gr . N . s e
sigmoidal dose-response model to the response-relative fluorescence values vs. iyl Response. 051 Osl60Sarcoma * The broad-spectrum activity forftAZD2171 against the PPTP’s solid tumor xenografts is similar to the effect
the concentration. a8l ko1 0S-2 Osteosarcoma seen in adult epithelial xenografts.
As PD2 N . . . . . . .
Results: AZD2171 showed little or no evidence for drug effect against 20/22 cell <AS SD 0S-17 Osteosarcoma * The absence of an in vitro effect of AZD2171 on most pediatric cell lines supports an anti-angiogenic rather
lines of the PPTP in vitro panel. The exceptions were Kasumi-1 (AML), which is e 7" 8222 Osteosarcoma than a direct tumor effect as an explanation for the in vivo activity of AZD2171.
known to have a gain-of-function c-Kit mutation (Asn822Lys), with an EC50 of 9<AS MCR A '_2 « Tumor regression was rare, with the majority of lines showing some degree of decreased growth rate.
0.175 uM and CHLA-266 (rhabdoid tumor) with an estimated ECS0 of| | Event-free sunvival (EFS) distributions of each ALL3 » Two xenografts achieved complete responses (osteosarcoma & rhabdoid tumor). Neither of these histologies
approximately 1 M. All other lines had ECS0 values substantially above the treatment group were compared to the EFS distribution of the ALL-4 is known to have activating mutations in the kinases that AZD2171 inhibits at low nanomolar concentrations.
highest concentration of AZD2171 tested (1 uM). réjpgctge control gr'OUdesi;'gd‘hf exadlllt?gl rank test. P-values werem2- ALL-7 B-precursor « AZD2171 demonstrated little or no activity against the PPTP’s ALL xenografts. Although previous reports
Kasumi-T CHLA-266 slae were not adjuste jor multiple comparisons given e ALL-8 ALL T'Ce" Olel K . . P 5 : R
Examples of . W exploratory nature of this study.  P-values < 0.05 were considered to be T AL B broeursor 00z =2 sugges_ted a possible role for angiogenesis in genera_l, and VEGF specifically, in the grow?h apd progression of
Dose 8 } g . significant. Relative tumor volumes (RTV) for control (C) and treatment ALL-10 ALL B-precursor 0867 0 pediatric ALL, our results do not support a therapeutically relevant effect for VEGF signaling inhibition in the
& 10 g 1 (T) mice were calculated at day 21 or when all mice in the control and a . - - ediatric ALL settin
Response g g, treated ; ; P 9-
£ groups still had measurable tumor volumes (if less than 21 Red shadi the p-value col dicate ificant diff EFS distribution between treated and control N - . " o e . " .
Curves é é - days). The mean relative tumor volumes for control and treatment mice Siadsvn; \;\n&'e" E;es"clii.i?nﬁlie"s'finisgrifef?ﬂmvé e?{:gfﬁ.g:‘ (dark ::n:‘e)?vﬁ';n:edwe:t: (:;:l b|:;, 2?;;‘2:;;:::‘9 (gray) activity. + The PPTPis actlvely p.u rsuing studies comb.l ning AZ D2171 WI_th conven.tlona! CherPOtherapy. agents' a.s th.ls
2 § for each study were then calculated and the T/C value was the mean appears to be the leading approach for seeking clinical benefit from anti-angiogenic agents in the pediatric
g ] x RTV for the treatment group divided by the mean RTV for the control setting.
+ group.
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