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Cancer vaccine approval could open floodgates

The US Food and Drug Administration approved

the first-ever vaccine to treat cancer on 29 April. Company Product Type of cancer Phase?
After a three-year battle with the regulatory agency Celldex Therapeutics & Pfizer CDX-110 Glioblastoma (brain) 2
and three phase 3 trials, the treatment—called GlaxoSmithKline MAGE-A3 ASCI  Lung, melanoma 3
Provenge, by Seattle-based Dendreon—extended  Geron GRNVAC1 Acute myelogenous leukemia 2
median survival time in men with advanced Vical T T R 3
prostate cancer by more than four months. Biovest International BiovaxID MNon-Hodgkin's lymphoma 3
The success of Provenge could herald many .
. . Oncothyreon & Merck Stimuvax Breast & lung 3
more therapeutic vaccine treatments for Oxtord BioMedi TroV Kid 3
everything from brain tumors to renal cancer, says 1 0 CloMedica rovax laney
Joseph Pantginis, a biotech analyst with Roth Argos AGS-003 Kidney 2
Capital Partners in New York. “It finally breaks the ~ New Link Genetics HyperAcute Lung, pancreas 2
glass ceiling after years of skepticism and many TVAX Biomedical TVAX Astrocytoma (brain)
failures in the cancer immunotherapy space.” immunotherapy & kidney 2
Here are ten promising cancer vaccines “Ongoing or completed trial phase.

currently in mid- to late-stage development.

NATURE MEDICINE MOLUME 16 | NUMBER & | JUNE 2010 615
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a5 (FAFT) AR SRER LHMERDESE
Megavax GM2in/& AS5/)—< s BH—fRRITxT HREEE?
(Progenics) QS21 7o/ Uk o AT/—RIEVIFUEEDHZRELTEYITHLN?
s Ph2,Ph3TT7 D a/\UMEEELIZI28 (BCG>QS21) ?
Canvaxin™ BRMEBEIIF *5/)—< o AS/—RIETVIFUEREDONMNERELTHEYITHLN?
(CancerVax) BCGF7 T a/\k o Ph3DEIIZTA LILREZL TN T=MS ?
s NEBHAETLHAETIIEBCGEELLEMNS?
* Ph2&Ph3TEEEZERLI-=67?
PANVAC-VF | CEA, MUCT, i FLIREY [« ZOEOHNAIXFTESYA (FRIE)T, 79FUEEORRELTEYITHN?
(Therion FH S FRIERYIR | IEREEA |« Ph3DRTIZ10EH DPh1KERLMNMRERALLN =6 2
Biologics) DAILA A
Oncophage EBEESHERTFF | BHA s BEmrgEEEESECRYNEY, AECEHREIREIZFHIELAH-MD
(Antigenics) Legp96E B IK s REL EHIIXRESHEEEZETHHMNEL FENEL OR REINHIIKEMNTHLN?
GV1001 TOAS—HERTFRD | FHFREE |« BE—RRICHTE5ELE?
(Pharmexa) IF> hA o FMABEBENAVXREREIZEXTILYOITESL?
MyVax® MATAABA4T, KLH | FEROF2) |« B—HIRICH TS0 EkEE?
(Genitope) %4, GM-CSF INE e Ph2.Ph3TREBEEAZZEEHLT-1-60 &ZFE>GM-CSF ONLY) ?
* Ph2&Ph3TEGEEZERLI-=67?
Specifid MATATBA4T, KLH | ERkOF1) |« B—REICX T S0 EkE ?
(Favrille) #£4, GM-CSF INFE o NHEEAGM-CSFEIREERTEL-ND?
TroVax® STHRRFEIEMVATRY | BAA s BH—fRRITT HREE?
(Oxford DRAIALILRA s Ph3DRIZTUA LMEREBEL TGN F=H 5 ?
BioMedica)  Ph2RAERTCIIEERRIGKYHRELEDBFZERL, EXNAJLOVFO—LLIOENGE
Wotz1=8, REELBH oI
o Ph3LURTDERERIZTUF U BimEE, L TPh3IXIEEEEZDHFRABELENEWN?
s DOFURBHBEMBHTSIEMND TR (SREER)DINSUANENTINVGN S22
GVAX® (Cell GM-CSFiEzFEA BRFSMHRISL | - VITAL-153{B&(docetaxel vs GVAX) X EEHT CTITURRA U MERRFEERA %K HmELY, h
Genesys) EREEIIF IRAA 1, BZIENEULEER (docetaxel) ED LLEREWLNIN—FILDE VAR T H AU ICRIE?

VITAL-25{B&(docetaxel £ GVAX)TIETIOFUIERSEHOALRTHMN ZL, AEGIE, FE
(XX,

VITAL-25E8 LRI L& TOPh1 ~ 2B E o> T Mo F=m 5 ?
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CHP  intramolecularly "")3_.5 Self-assembly Al
associate each other | > | o
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particles. group

Inspired by the self-assembly of amphipathic bio-materials such as

proteins (below). AFM image
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2PARRT 7R
(n=17) (120mg/kg) e ke Morgan et al,
(125mg/m?)
MART-1 _
(SR F0ME) 1.5-107 }3/(2;3(62)015“) B RIE. IRAEIK (G2) PR 6/20 Johnson et al,
=] o e
(79;;1(;3);;) 18-110  AS/—=(1681) BEAE I (G3) CR 1/16. PR 2/16 Blood 2009
(n=9)
ZL7E (4451) ,
p53 I . _ . Davis et al,
(TR ) 0.5-27.7 }é/,g;s_\:%g)“) i RCEL PR 1/9 Clin Cancer Res 2010
Z Dt (2451)
Parkhurst et al
CEA (n=3) _ T#1(G3) PR 1/3 ’
(xozex) 00704 K (3451) Fl.E (KB ) CemigiETys  Moleouar Therapy
(n=17) )
NY-ESO-1 — _ e e CR 2/11, PR 3/11 Robbins et al,
(EEF0HE) 16-130 {g&%§£2g1g])) =l.E EEsitaL PR 4/6 J Clin Oncol 2011
(n=9) o
= H AR HEE AR (3451) Morgan et al,
(QAQGZEEEA;) 29-79 );'7}1‘;{@1;51711;]]; il (FET=2431, fE&#E/ 5/9 J Immunother 2013
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NY-ESO-1 & ZENEUETCREGFAEE, ... ... Tumor Cell Tergets

) ) No. of No.of o, of CD3 Positive -
Age Sites of Prior Cells IL-2 VB13.1 Positive NY-ESO-1 NY-ESO-1

Patient No. (years) Sex Disease Treatment (x10% Doses CD8 CD4 % of CD8 % of CD4 (% of CD3) Positive  Negative Responset
Melanoma .

1 b2 M In R, S, | 130 5] 97 2 86 64 94 515 < 30 PR (8) NY_ESO_1 l%%ﬁﬁﬂﬁ

2 60 F  sc lu 5 71 6 82 17 76 53 90 3,890 < 30 PD

3 30 F  bo, In, panc, sb R, S, | 47 1 98 1 80 65 9 11,978 130 PD >(5 / _v

4 56 M lu, ki R, S, | 50 7 91 9 80 74 94 11,230 < 30 CR (22+)

5 32 M In 5, G 64 4 98 2 85 76 94 26,019 288 CR (20+) CR 2/1 1 ’ PR 3/1 1

6 38 M In S| 51 7 93 7 87 79 94 28,907 53  PR(3) (EPHR45%)

7 47 M In, lu R, S, | 23 7 96 4 70 58 90 9,577 178 PD

8 39 FIn, br, lu R, S. C | 38 8 68 32 78 70 94 ND ND PD N

9 51 Foolun, li S, C I 31 10 94 6 83 69 96 11,952 5 PD ;gﬂgﬁmﬂg@ﬂi

10 61 M Inlispllubo RSC1 16 8 84 16 79 56 92 16,063 49  PD PR 4/6

11 46 My, i R, S, | 37 5] 93 7 63 58 85 5,795 < 30 PR (9+) (o)
Synovial cell (§§‘7J$66 A))

sarcoma

12% 20 M lu, bo R S C I 83 5 82 10,065 17 PR (10)

13% 37 Flu R, S, C 50 8 90 11,656 94 PR (18) —_—

14% a7 F Iy In R S C 56 8 89 10,836 50 PR (5) Qu1’F 7; L/

16% 19 M lu R.S.C.1 16 5 46 5,371 <30 PD 8B 7 \d

16 30 M pl, hi S, C b9 5 92 6,512 199 PR (8)

17 40 M pl, hi R, S, C b2 5 81 8,098 < 30 PD

Pretreatment 12 months 14 months
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REFITYIIRA > MCTLA4EPD)(IC KB REEHH

CD&o CTLA4 to
or CD86_ CD28 cell surface
T - -
‘L i Imtracellular
3 TCR vesicle
Peptide
MHC Maive or resting T cell
b Co-stimulating
Co-stimulating Trafficking
' I | of Tcells to
peripheral
tissues
Tissue

Priming
of T cells

Antigen-experienced T cell

Mature Reviews | Cancer

The blockade of immune checkpoints in cancer immunotherapy
Drew M. Pardoll

Nature Reviews Cancer 12, 252-264 (April 2012)
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2960IDEITHA (XS5 —10401, IENlikaRiniA 12201, BilRah A 3401, BIZARH
~A1761, KEEH'A 1941)
BMS-936558(Nivolumab) #iPD-1#i{#) HEaE =8N

REEHRN XS5 /)— 28%. IE/NllEAD A 18%. BilllEHDA 27%
AS5J)—X

100+ i
. i A First occurrence of new lesion

&0 | ¢ Patient of study IEEEEDPD-L 155
(o] - 1
g i < ERBRZNR
£ ) g
E 40: ! i Objective Response [l No Objective Response
S ] - A z 10~ 17/17
o ] 2
£ 204 a ;
< Ry e g 08
% 0 N - -:_\\‘ = . E - . - :: — B - - = : _% 16/25
| : ) - 3, W = _-__ = = B = . E_' 0.6
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bo E 4 = o
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= 0 BN N N\ a8 s —F 8- £
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|9 ] 2 i z = = = - Positi Negative

_80] | (N=25) (N=17)

] , PD-L1 Status
-100+ |||||||||||!||||||||||||||||||||||||||||||||||

TTTTT T T TTTT [ TTTT[TTTT]
0 10 20 30 40 50 60 70 80 % 100 110 120 130 140

Weeks since Treatment Initiation Topalian et al, NEJM 20124:")?1'%



Change in Target Lesions from Baseline (%)
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MCTLA-4fiE1 EVU ART ZRWCIESNDAREREORRERR (CKE, —8)

idiES NERESR BRE Bf 548 FREREXER ID
A hA IL-21 *5/—<  BMS Phase 1 NCT01489059
GM-CSF BIIEA A BMSHth Phase 2 NCT01530984
IFN-alpha *5/—<  NCI Phase 3 NCT01274338
IL-2 *5/)—< Prometheus Phase 4 NCT01856023
9F fEA A FHGVAXD HF > BEA A NIRRT Phase 1 NCT00836407
NY-ESO-1ZEH T I F> *5/—<  LICR Phase 1 NCT01810016
BCGIHF> *5/—<  BMS Phase 1 NCT01838200
BISLERMNABGVAXTYF> BISLIEA A  Cell Genesys Phase 1 NCT01510288
[EEBARIAILR *5/—<  Amgen Phase 1/2 NCT01740297
BRI D OF A5/—T K% Phase 2 NCT01302496
Janyy RIS ARMA Dendreon Phase 2 NCT01804465
RIFRIHF *5/—<  BMS Phase 2 NCT00084656
THARR A BR U /\BRETEE AML NCI Phase 1 NCT00060372
CD19CAR-28-zeta THlifaf % BCL, CLL  /A\AYRFZTHRS Phase 1 NCT00586391
CD8 THIRE +IL-2+ 907+ X773 A5/—  AHIRASEHEES Phase 2 NCT02027935
REMHIAERE  HRKIRHE MNA BMS Phase 1 NCT01750580
IDOREEH *3/—<  Incyte Corporation Phase 1/2 NCT01604889
HPD-1H1{k *5/—<  BMS Phase 3 NCT01844505
HPD-1H1{k AS5/)—T ALY Phase 3 NCT01866319
S FAZRYE BCR-ABLFEE I HITHA NI Phase 1 NCT01738139
BRAFFEE#+MEKFEZE I Efzh A GSK Phase 1 NCT01767454
L EGFRLK BEEESA A KFE Phase 1 NCT01860430
RAFF+—EEEHI *5/)—<  BMS Phase 2 NCT01673854
a2l b EEE BIMARA A BMS Phase 2 NCT00050596
(A== 3 *5/—<  BMS Phase 3 NCT00324155
A=t fifiAs Ay BMS Phase 3 NCT01450761
A=) PD-1Huik+< L F X F+—EREFH B#Ra A A BMS Phase 1 NCT01472081
FPD-1#14K + i VEGFH{A+EGFRIEEHI + L 325 EH A ALY Phase 1/2 NCT02039674
#PD-1#4K + $1VEGFH Ak Aixi i 75 BMS Phase 2 NCT02017717
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http://en.wikipedia.org/wiki/File:Immune_response.jpg
http://bielcorp.com/wp-content/uploads/2010/05/FDA-Logo.jpg
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