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IQWURGXFWLRQ 
 
 
SLQce  P\  RZQ dLaJQRVLV  Rf  JOLRbOaVWRPa (GBM) LQ 1995  aW  aJe  50, I KaYe  VSeQW 
cRQVLdeUabOe  WLPe  UeVeaUcKLQJ  WUeaWPeQW  RSWLRQV, aQd  WKe  fROORZLQJ  dLVcXVVLRQ 
VXPPaUL]eV  ZKaW  I KaYe  OeaUQed. MRVW  Rf  WKe  LQfRUPaWLRQ LV  fURP PedLcaO  MRXUQaOV  aQd 
WKe  SURceedLQJV  Rf  PaMRU caQceU cRQfeUeQceV. SRPe  LQfRUPaWLRQ KaV  beeQ cRQWULbXWed  b\ 
RWKeUV  WR YaULRXV  RQOLQe  bUaLQ WXPRU SaWLeQW  VXSSRUW  JURXSV, ZKLcK I KaYe  fROORZed  XS  RQ, 
aQd  VRPe  LV  fURP dLUecW  cRPPXQLcaWLRQV  ZLWK YaULRXV  SK\VLcLaQV  cRQdXcWLQJ  WKe 
WUeaWPeQWV  WKaW  aUe  deVcULbed. RefeUeQceV  aUe  SUeVeQWed  aW  WKe  eQd  fRU WKRVe  ZKR ZRXOd 
OLNe  WKeLU SK\VLcLaQV  WR WaNe  WKLV  LQfRUPaWLRQ VeULRXVO\. AOWKRXJK WKLV  dLVcXVVLRQ LV 
LQWeQded  WR be  SULPaULO\  deVcULSWLYe  Rf  WKe  UeceQW  deYeORSPeQW  Rf  QeZ  WUeaWPeQW  RSWLRQV, 
LW  LV  PRWLYaWed  b\  P\  beOLef  WKaW  VLQJOe-aJeQW  WUeaWPeQW  SURWRcROV  aUe  XQOLNeO\  WR be 
VXcceVVfXO, aQd  SaWLeQWV  aUe  beVW  VeUYed  Lf  WKe\  XWLOL]e  PXOWLSOe  WUeaWPeQW  PRdaOLWLeV, aQd 
JR be\RQd  WKe  ³ceUWLfLed´  WUeaWPeQWV  WKaW  WRR RfWeQ aUe  WKe  RQO\  WUeaWPeQW  RSWLRQV  RffeUed. 
 
A PRUe  e[WeQVLYe  accRXQW  Rf  P\  SKLORVRSK\  Rf  WUeaWPeQW, aQd  WKe  UeaVRQV  fRU LW, aUe 
SURYLded  LQ P\  (2002) bRRN, SXUYiYiQg  "TeUPiQal" CaQceU:  CliQical  TUialV,  DUXg 
CRckWailV,  aQd OWheU TUeaWPeQWV YRXU DRcWRU WRQ'W Tell  YRX AbRXW. 
CXUUeQWO\, LW  LV  aYaLOabOe  RQO\  aW  APa]RQ.cRP, ZKeUe  UeYLeZV  Rf  WKe  bRRN aOVR aUe 
aYaLOabOe. 
 
WKeQ I beJaQ P\  VeaUcK fRU effecWLYe  WUeaWPeQWV, WKe  aYaLOabOe  RSWLRQV  RffeUed  OLWWOe 
cKaQce  fRU VXUYLYLQJ  P\  dLaJQRVLV. TKe  VWaQdaUd  WUeaWPeQW  LQcOXded  VXUJeU\, UadLaWLRQ, 
aQd  QLWURVRXUea-baVed  cKePRWKeUaS\, eLWKeU BCNU  aORQe  RU CCNU  cRPbLQed  ZLWK 
SURcaUba]LQe  aQd  YLQcULVWLQe  (NQRZQ aV  WKe  PCV cRPbLQaWLRQ). WKLOe  WKLV  WUeaWPeQW  KaV 
KeOSed  a VPaOO  PLQRULW\  Rf  SeRSOe, LWV  5-\eaU VXUYLYaO  UaWe  KaV  beeQ RQO\  2-5%. MedLaQ 
VXUYLYaO  KaV  beeQ abRXW  a \eaU, ZKLcK LV  2-3 PRQWKV  ORQJeU WKaQ fRU SaWLeQWV  UeceLYLQJ 
UadLaWLRQ aORQe  ZLWKRXW  cKePRWKeUaS\. FRUWXQaWeO\, aV  ZLOO  be  dLVcXVVed  LQ WKe  Qe[W 
VecWLRQ, WKe  SaVW  WeQ \eaUV  KaV  SURdXced  a QeZ  ³JROd  VWaQdaUd´  Rf  WUeaWPeQW  fRU QeZO\ 
dLaJQRVed  SaWLeQWV: WKe  cRPbLQaWLRQ Rf  UadLaWLRQ ZLWK a QeZ  cKePRWKeUaS\  aJeQW, 
WePR]RORPLde  (WUade  QaPe  TePRdaU LQ WKe  USA aQd  TePRdaO  eOVeZKeUe  LQ WKe  ZRUOd). 
WKLOe  WKLV  QeZ  VWaQdaUd  aSSeaUV  WR SURdXce  a QRWabOe  LPSURYePeQW  RYeU SUeYLRXV 
WUeaWPeQWV, LW  VWLOO  faOOV  faU VKRUW  Rf  beLQJ  effecWLYe  fRU WKe  JUeaW  PaMRULW\  Rf  SaWLeQWV. 
 
AOVR aYaLOabOe  QRZ  aUe  WKUee  RWKeU WUeaWPeQWV  WKaW  KaYe  FDA aSSURYaO  fRU WXPRUV  WKaW 
KaYe  UecXUUed  RU KaYe  SURJUeVVed  afWeU LQLWLaO  WUeaWPeQW: GOLadeO, AYaVWLQ, aQd  aQ 
eOecWULcaO  fLeOd  WKeUaS\  QaPed  OSWXQe  (fRUPeUO\  NQRZQ aV  NRYRTTF). AOO  Rf  WKeVe  aUe 
cRQVLdeUed  VWaQdaUd  Rf  caUe  fRU UecXUUeQW  WXPRUV  (ZKLcK LV  LPSRUWaQW  fRU LQVXUaQce 
UeaVRQV), aQd  caQ OeJaOO\  aOVR be  XVed  fRU QeZO\  dLaJQRVed  SaWLeQWV  aV  ZeOO. EacK ZLOO  be 
dLVcXVVed  OaWeU LQ WKLV  aUWLcOe. 
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TKeUe  aUe  WKUee  JeQeUaO  SUePLVeV  WR WKe  aSSURacK WR WUeaWPeQW  WKaW  ZLOO  be  deVcULbed. TKe 
fLUVW  LV  bRUURZed  fURP WKe  WUeaWPeQW  aSSURacK WKaW  KaV  eYROYed  LQ WKe  WUeaWPeQW  Rf  AIDS. 
BRWK YLUXVeV  aQd  caQceU ceOOV  KaYe  XQVWabOe  JeQeWLc VWUXcWXUeV  VXVceSWLbOe  WR PXWaWLRQV. 
TKLV  LPSOLeV  WKaW  WKe  d\QaPLcV  Rf  eYROXWLRQ ZLOO  cUeaWe  QeZ  fRUPV  WKaW  aUe  UeVLVWaQW  WR 
ZKaWeYeU WKe  WUeaWPeQW  Pa\  be. HRZeYeU, Lf  VeYeUaO  dLffeUeQW  WUeaWPeQWV  aUe  XVed 
VLPXOWaQeRXVO\  (LQVWead  Rf  VeTXeQWLaOO\, ZKLcK LV  W\SLcaOO\  WKe  caVe), aQ\  JLYeQ PXWaWLRQ 
KaV  a VPaOOeU cKaQce  Rf  beLQJ  VXcceVVfXO. A PaWKePaWLcaO  PRdeO  LQVWaQWLaWLQJ  WKeVe 
aVVXPSWLRQV  KaV  UeceQWO\  beeQ deYeORSed  aQd  KaV  beeQ VKRZQ WR deVcULbe  WKe  SaWWeUQ Rf 
WXPRU JURZWK fRU PeOaQRPa (1). 
 
TKe  VecRQd  SUePLVe  LV  WKaW  caQceU WUeaWPeQWV  Rf  aOO  VRUWV  aUe  SURbabLOLVWLc LQ WKeLU effecWV. 
NRQe  ZRUN fRU eYeU\RQe, LQ SaUW  becaXVe  aQ\  JLYeQ caQceU dLaJQRVLV  LV  aQ aPaOJaP Rf 
dLffeUeQW  JeQeWLc defecWV  WKaW  UeVSRQd  LQ dLffeUeQW  Za\V  WR aQ\  JLYeQ WUeaWPeQW  aJeQW. TKLV 
LV  eVSecLaOO\  WUXe  fRU JOLRbOaVWRPaV, ZKLcK KaYe  a PXOWLSOLcLW\  Rf  JeQeWLc abeUUaWLRQV  WKaW 
YaU\  ZLdeO\  acURVV  LQdLYLdXaOV  aQd  VRPeWLPeV  eYeQ ZLWKLQ WKe  VaPe  WXPRU Rf  a JLYeQ 
LQdLYLdXaO. AV  a UeVXOW  LW  LV  cRPPRQ WKaW  aQ\  JLYeQ "effecWLYe" WUeaWPeQW  aJeQW  ZLOO 
beQefLW  RQO\  a PLQRULW\  Rf  SaWLeQWV, RfWeQ LQ WKe  UaQJe  Rf  10-35%, bXW  dR OLWWOe  Lf  aQ\WKLQJ 
fRU WKe  PaMRULW\. TKe  UeVXOW  LV  WKaW  WKe  cKaQceV  Rf  fLQdLQJ  aQ effecWLYe  WUeaWPeQW  LQcUeaVe 
WKe  PRUe  dLffeUeQW  WUeaWPeQW  aJeQWV  WKaW  aUe  XWLOL]ed. PURbabLOLVWLc effecWV  caQ aQd  dR 
VXPPaWe. 
 
AQ LPSRUWaQW  LPSOLcaWLRQ Rf  WKe  JeQeWLc dLYeUVLW\  Rf  GBM  WXPRUV  LV  WKaW  WeVWV  Rf 
WUeaWPeQW  aJeQWV  SUeVeQWed  LQdLYLdXaOO\  ZLOO  RfWeQ faLO, QRW  becaXVe  WKe\  OacN 
effecWLYeQeVV, bXW  becaXVe  WKe\  WaUJeW  RQO\  RQe  RU VRPeWLPeV  WZR JURZWK SaWKZa\V, 
OeaYLQJ  RWKeU JURZWK SaWKZa\V  WR be  XSUeJXOaWed  WR PaLQWaLQ WKe  JURZWK Rf  WKe  WXPRU. 
TKXV, eYeQ aW  WKe  OeYeO  Rf  cOLQLcaO  WULaOV, WeVWV  Rf  LQdLYLdXaO  WUeaWPeQW  aJeQWV  LQ LVROaWLRQ 
Pa\  be  a PLVJXLded  VWUaWeJ\. A dUXJ  WKaW  faLOV  LQ LVROaWLRQ PLJKW  LQ facW  be  effecWLYe  ZKeQ 
cRPbLQed  ZLWK RWKeU dUXJV  WKaW  WaUJeW  WKe  addLWLRQaO  aOWeUQaWLYe  JURZWK SaWKZa\V. 
 
A WKLUd  JeQeUaO  SULQcLSOe  LV  WKaW  aQ\  VXcceVVfXO  WUeaWPeQW  QeedV  WR be  V\VWePLc LQ QaWXUe 
becaXVe  LW  LV  LPSRVVLbOe  WR LdeQWLf\  aOO  Rf  WKe  e[WeQVLRQV  Rf  WKe  WXPRU LQWR QRUPaO  WLVVXe. 
MRUeRYeU, caQceU ceOOV  aUe  W\SLcaOO\  eYLdeQW  LQ ORcaWLRQV  LQ WKe  bUaLQ dLVWaQW  fURP WKe 
PaLQ WXPRU, LQdLcaWLQJ  WKaW  PeWaVWaVeV  ZLWKLQ WKe  bUaLQ caQ RccXU, aOWKRXJK WKe  JUeaW 
PaMRULW\  Rf  WXPRU UecXUUeQceV  aUe  ZLWKLQ RU SUR[LPaO  WR WKe  RULJLQaO  WXPRU VLWe. LRcaOL]ed 
WUeaWPeQWV  VXcK aV  UadLRVXUJeU\  Pa\  be  beQefLcLaO  LQ WeUPV  Rf  bX\LQJ  WLPe, bXW  WKe\  aUe 
XQOLNeO\  WR SURYLde  a cXUe, e[ceSW  LQ caVeV  ZKeQ WKe  WXPRU LV  deWecWed  eaUO\  aQd  LV  YeU\ 
VPaOO. EYeQ Lf  WKe  ORcaOL]ed  WUeaWPeQW  eUadLcaWeV  99%  Rf  WKe  WXPRU, WKe  VPaOO  aPRXQW  Rf 
UeVLdXaO  WXPRU ZLOO  e[SaQd  JeRPeWULcaOO\, eYeQWXaOO\  caXVLQJ  VLJQLfLcaQW  cOLQLcaO 
SURbOePV. 
 
UQWLO  WKe  deYeORSPeQW  Rf  LPPXQRORJLcaO  WUeaWPeQWV  LQ MXVW  WKe  OaVW  feZ  \eaUV, ZKLcK ZLOO 
be  dLVcXVVed  LQ a OaWeU VecWLRQ, WKe  RQO\  V\VWePLc WUeaWPeQW  aYaLOabOe  KaV  beeQ c\WRWR[Lc 
cKePRWKeUaS\, ZKLcK KLVWRULcaOO\  KaV  beeQ LQeffecWLYe  e[ceSW  fRU a VPaOO  SeUceQWaJe  Rf 
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SaWLeQWV. AQ LPSRUWaQW  LVVXe, WKeUefRUe, LV  ZKeWKeU cKePRWKeUaS\  caQ be  Pade  WR ZRUN 
VXbVWaQWLaOO\  beWWeU WKaQ LW  W\SLcaOO\  dReV. AJeQWV  WKaW  facLOLWaWe  RU aXJPeQW  LWV  effecWV  aUe 
cULWLcaOO\  LPSRUWaQW. AV  ZLOO  be  VeeQ, a QXPbeU Rf  ROdeU dUXJV  deYeORSed  fRU RWKeU 
SXUSRVeV  KaYe  beeQ VKRZQ LQ OabRUaWRU\  VWXdLeV  WR be  effecWLYe  aJaLQVW  caQceU, RfWeQ ZLWK 
PLQLPaO  WR[LcLW\. TKe  aYaLOabLOLW\  Rf  WKeVe  WUeaWPeQWV  UaLVeV  WKe  SRVVLbLOLW\  WKaW  VRPe 
cRPbLQaWLRQ Rf  WKeVe  QeZ  aJeQWV  caQ be  SacNaJed  WKaW  SURYLde  effecWLYe  WUeaWPeQW  baVed 
RQ VeYeUaO  dLffeUeQW  LQdeSeQdeQW  SULQcLSOeV. TKXV, WKe  AIDS-W\Se  Rf  cRPbLQaWLRQ 
aSSURacK LV  QRZ  a JeQXLQe  SRVVLbLOLW\  ZKeUeaV  LW  ZRXOd  QRW  KaYe  beeQ fLfWeeQ \eaUV  aJR. 
BecaXVe  PaQ\  Rf  WKeVe  UeOaWLYeO\  QRQWR[Lc QeZ  aJeQWV  ZeUe  deYeORSed  fRU SXUSRVeV  RWKeU 
WKaQ caQceU, RU fRU dLffeUeQW  NLQdV  Rf  caQceU, WKeLU XWLOL]aWLRQ LQ WKe  WUeaWPeQW  Rf 
JOLRbOaVWRPaV  LV  "Rff-OabeO", ZLWK WKe  UeVXOW  WKaW  PaQ\  RQcRORJLVWV  KaYe  beeQ KeVLWaQW  WR 
SUeVcULbe  WKeP. TKXV, SaWLeQWV  WKePVeOYeV  Qeed  WR becRPe  faPLOLaU ZLWK WKeVe  QeZ  aJeQWV 
aQd  WKe  eYLdeQce  aYaLOabOe  UeJaUdLQJ  WKeLU cOLQLcaO  effecWLYeQeVV. IW  LV  SRVVLbOe, aOWKRXJK 
b\  QR PeaQV  SURYeQ, WKaW  VRPe  cRPbLQaWLRQ Rf  WKeVe  QeZO\  UeSXUSRVed  aJeQWV  RffeUV  WKe 
beVW  SRVVLbLOLW\  fRU VXUYLYaO. 
 
PaWLeQWV  Pa\  RU Pa\  QRW  OeaUQ abRXW  WKe  WUeaWPeQWV  WKaW  ZLOO  be  deVcULbed  fURP WKeLU 
SK\VLcLaQV. TR aSSUecLaWe  ZK\, LW  LV  LPSRUWaQW  WR XQdeUVWaQd  KRZ  APeULcaQ PedLcLQe  KaV 
beeQ LQVWLWXWLRQaOL]ed. FRU PRVW  PedLcaO  SURbOePV  WKeUe  LV  aQ acceSWed  VWaQdaUd  Rf  ZKaW 
LV  WKe  beVW  aYaLOabOe  WUeaWPeQW. IdeaOO\, VXcK WUeaWPeQWV  aUe  baVed  RQ SKaVe  III cOLQLcaO 
WULaOV  LQ ZKLcK SaWLeQWV  aUe  UaQdRPO\  aVVLJQed  WR UeceLYe  WKe  QeZ  WUeaWPeQW  RU VRPe  W\Se 
Rf  cRQWURO  cRQdLWLRQ. TUeaWPeQWV  WKaW  KaYe  beeQ VWXdLed  RQO\  LQ QRQUaQdRPL]ed  SKaVe  II 
WULaOV  ZLOO  UaUeO\  be  RffeUed  aV  a WUeaWPeQW  RSWLRQ, eYeQ Lf  WKe  acceSWed  "beVW  aYaLOabOe 
WUeaWPeQW" LV  JeQeUaOO\  LQeffecWLYe. WKaW  KaSSeQV  LQVWead  LV  WKaW  SaWLeQWV  aUe  eQcRXUaJed 
WR SaUWLcLSaWe  LQ cOLQLcaO  WULaOV. TKe  SURbOeP ZLWK WKLV  aSSURacK LV  WKaW  PRVW  PedLcaO 
ceQWeUV  RffeU feZ  RSWLRQV  fRU aQ LQdLYLdXaO  SaWLeQW. TKXV, eYeQ WKRXJK a JLYeQ WULaO  fRU a 
QeZ  WUeaWPeQW  Pa\  VeeP YeU\  SURPLVLQJ, SaWLeQWV  caQ SaUWLcLSaWe  RQO\  Lf  WKaW  WULaO  LV 
RffeUed  b\  WKeLU PedLcaO  facLOLW\. YeW  PRUe  SURbOePaWLc LV  WKaW  cOLQLcaO  WULaOV  ZLWK QeZ 
WUeaWPeQW  aJeQWV  aOPRVW  aOZa\V  LQLWLaOO\  VWXd\  WKaW  aJeQW  LQ LVROaWLRQ, XVXaOO\  ZLWK 
SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  ZKR KaYe  WKe  ZRUVW  SURJQRVeV. FRU QeZO\  dLaJQRVed 
SaWLeQWV  WKLV  LV  aW  beVW  a OaVW  UeVRUW. WKaW  LV  Qeeded  LQVWead  LV  acceVV  WR WKe  PRVW 
SURPLVLQJ  QeZ  WUeaWPeQWV, LQ WKe  RSWLPXP cRPbLQaWLRQV, aW  WKe  WLPe  Rf  LQLWLaO  dLaJQRVLV. 
 
IQ WKe  dLVcXVVLRQ WR fROORZ, LW  LV  LPSRUWaQW  WR dLVWLQJXLVK beWZeeQ WUeaWPeQW  RSWLRQV  aW  WKe 
WLPe  Rf  LQLWLaO  dLaJQRVLV  YeUVXV  WKRVe  ZKeQ WKe  WXPRU eLWKeU dLd  QRW  UeVSRQd  WR WKe  LQLWLaO 
WUeaWPeQW  RU UeVSRQded  fRU a SeULRd  Rf  WLPe  aQd  WKeQ UecXUUed. DLffeUeQW  PeaVXUeV  Rf 
WUeaWPeQW  effLcac\  aUe  RfWeQ XVed  fRU WKe  WZR VLWXaWLRQV, ZKLcK VRPeWLPeV  PaNeV 
WUeaWPeQW  LQfRUPaWLRQ RbWaLQed  LQ RQe  VeWWLQJ  dLffLcXOW  WR aSSO\  WR WKe  RWKeU. TKe 
UecXUUeQW  WXPRU VLWXaWLRQ LV  aOVR cRPSOLcaWed  b\  WKe  facW  WKaW  UeVLVWaQce  WR WKe  LQLWLaO 
WUeaWPeQW  Pa\  RU Pa\  QRW  JeQeUaOL]e  WR QeZ  WUeaWPeQWV  JLYeQ aW  UecXUUeQce. 
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The Importance  of Brain  Tumor Centers¬
 
WKeQ VRPeRQe  LV  dLaJQRVed  ZLWK a bUaLQ WXPRU WKe\  aUe  faced  ZLWK a VLWXaWLRQ abRXW 
ZKLcK WKe\  NQRZ  YeU\  OLWWOe, bXW  QeYeUWKeOeVV  PXVW  deYeORS  a WUeaWPeQW  SOaQ YeU\  TXLcNO\, 
becaXVe  GBMV  JURZ  YeU\  UaSLdO\  Lf  OefW  XQWUeaWed. TKe  fLUVW  VWeS, Lf  SRVVLbOe, LV  WR KaYe  aV 
PXcK Rf  WKe  WXPRU UePRYed  aV  SRVVLbOe, becaXVe  YaULRXV  daWa VKRZ  VXbVWaQWLaOO\ 
LQcUeaVed  VXUYLYaO  WLPeV  fRU WKRVe  ZLWK cRPSOeWe  UeVecWLRQV, UeOaWLYe  WR WKRVe  ZKR KaYe 
LQcRPSOeWe  UeVecWLRQV  RU RQO\  bLRSVLeV. AccRUdLQJO\, LW  LV  beVW  WKaW  SaWLeQWV  VeeN WUeaWPeQW 
aW  a PaMRU bUaLQ WXPRU ceQWeU becaXVe  QeXURVXUJeRQV  WKeUe  ZLOO  KaYe  SeUfRUPed  PaQ\ 
PRUe  WXPRU UePRYaOV  WKaQ JeQeUaO  QeXURVXUJeRQV  WKaW  W\SLcaOO\  ZRUN LQ WKe  cRPPXQLW\ 
VeWWLQJ. TKLV  LV  eVSecLaOO\  LPSRUWaQW  LQ UeceQW  WLPeV, aV  VXUJLcaO  WecKQLTXeV  KaYe  becRPe 
LQcUeaVLQJO\  PRUe  VRSKLVWLcaWed  aQd  XWLOL]e  SURcedXUeV  WKaW  cRPPXQLW\  WUeaWPeQW  ceQWeUV 
dR QRW  KaYe  WKe  UeVRXUceV  WR SeUfRUP. I NQRZ  Rf  QXPeURXV  caVeV  LQ ZKLcK a ORcaO 
QeXURVXUJeRQ KaV  WROd  WKe  SaWLeQW  WKe  WXPRU LV  LQRSeUabOe, RQO\  WR KaYe  WKe  VaPe  WXPRU 
cRPSOeWeO\  UePRYed  aW  a PaMRU bUaLQ WXPRU ceQWeU. 
 
AQ addLWLRQaO  adYaQWaJe  Rf  XWLOL]LQJ  a PaMRU bUaLQ WXPRU ceQWeU LV  WKaW  WKe\  aUe  beWWeU 
eTXLSSed  WR dR JeQeWLc aQaO\VeV  Rf  WXPRU WLVVXe, ZKLcK aUe  LQcUeaVLQJO\  LPSRUWaQW  LQ 
JXLdLQJ  WUeaWPeQW  decLVLRQV. MRUeRYeU, WKe\  SURYLde  a JaWeZa\  LQWR cOLQLcaO  WULaOV. 
 
 
 

1.  TKH  SWaQGaUG  RI CaUH  IRU IQLWLaO TUHaWPHQW¬
 

Glioblastoma¬
 
AOWKRXJK cKePRWKeUaS\  KaV  a ORQJ  KLVWRU\  Rf  beLQJ  LQeffecWLYe  aV  a WUeaWPeQW  fRU 
JOLRbOaVWRPa, a OaUJe  UaQdRPL]ed  EXURSeaQ-CaQadLaQ cOLQLcaO  WULaO  (EORTC WULaO 
26981/22981) KaV  VKRZQ cOeaU beQefLWV  Rf  addLQJ  WKe  QeZ  cKePRWKeUaS\  aJeQW, 
WePR]RORPLde  (WUade  QaPe  TePRdaU LQ WKe  USA, TePRdaO  eOVeZKeUe  LQ WKe  ZRUOd) WR WKe 
VWaQdaUd  UadLaWLRQ WUeaWPeQW  (2). TKLV  WUeaWPeQW, fROORZed  b\  6 RU PRUe  PRQWKO\  c\cOeV  Rf 
WePR]RORPLde, KaV  becRPe  NQRZQ aV  WKe  ³SWXSS  SURWRcRO´  afWeU RRJeU SWXSS, WKe  SZLVV 
RQcRORJLVW  ZKR Oed  WKe  WULaO. IQ WKLV  WULaO, RQe  JURXS  Rf  SaWLeQWV  UeceLYed  UadLaWLRQ aORQe; 
WKe  RWKeU JURXS  UeceLYed  UadLaWLRQ SOXV  TePRdaU, fLUVW  aW  ORZ  daLO\  dRVaJeV  dXULQJ  WKe  VL[ 
ZeeNV  Rf  UadLaWLRQ, fROORZed  b\  WKe  VWaQdaUd  VcKedXOe  Rf  KLJKeU-dRVe  TePRdaU fRU da\V 
1-5  RXW  Rf  eYeU\  28-da\  c\cOe. MedLaQ VXUYLYaO  ZaV  14.6 PRQWKV, cRPSaUed  WR a PedLaQ 
VXUYLYaO  Rf  12 PRQWKV  fRU SaWLeQWV  UeceLYLQJ  UadLaWLRQ RQO\, a dLffeUeQce  WKaW  ZaV 
VWaWLVWLcaOO\  VLJQLfLcaQW. MRUe  LPSUeVVLYe  ZaV  WKe  dLffeUeQce  LQ WZR-\eaU VXUYLYaO  UaWe, 
ZKLcK ZaV  27%  fRU WKe  SaWLeQWV  UeceLYLQJ  WePRdaU bXW  10%  fRU WKRVe  UeceLYLQJ  RQO\ 
UadLaWLRQ. LRQJeU-WeUP fROORZ-XS  KaV  LQdLcaWed  WKaW  WKe  beQefLW  Rf  WePR]RORPLde  (TMZ) 
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SeUVLVWV  aW  OeaVW  XS  WR fLYe  \eaUV: TKe  dLffeUeQce  LQ VXUYLYaO  UaWeV  beWZeeQ WKe  WZR 
WUeaWPeQW  cRQdLWLRQV  ZaV  16.4%  YV. 4.4%  afWeU WKUee  \eaUV, 12.1%  YV. 3.0%  afWeU fRXU \eaUV, 
aQd  9.8%  YV. 1.9%  afWeU fLYe  \eaUV  (3). AV  a UeVXOW  Rf  WKeVe  fLQdLQJV, WKe  SURWRcRO  Rf  TMZ 
SUeVeQWed  dXULQJ  UadLaWLRQ LV  QRZ  UecRJQL]ed  aV  WKe  "JROd  VWaQdaUd" Rf  WUeaWPeQW. NRWe, 
KRZeYeU, WKaW  aOO  Rf  WKeVe  QXPbeUV  aUe  VRPeZKaW  LQfOaWed  becaXVe  SaWLeQWV  RYeU WKe  aJe  Rf 
70 ZeUe  e[cOXded  fURP WKe  WULaO. 
 
IQ JXO\  Rf  2016, WKe  NaWLRQaO  CRPSUeKeQVLYe  CaQceU NeWZRUN (NCCN) UecRPPeQded 
OSWXQe  aV  a caWeJRU\  2A WUeaWPeQW  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa LQ cRPbLQaWLRQ ZLWK 
WKe  VWaQdaUd  WePR]RORPLde-baVed  cKePRWKeUaS\  (Vee  SUeVV  UeOeaVe  KeUe ).  TKLV  UaWLQJ 
LQdLcaWeV  a XQLfRUP cRQVeQVXV  b\  WKe  NCCN WKaW  WKLV  WUeaWPeQW  LV  aSSURSULaWe.  AV  WKe 
NCCN LV  UecRJQL]ed  aV  VeWWLQJ  WKe  VWaQdaUdV  fRU caQceU WUeaWPeQW  LQ WKe  USA aQd  LQ RWKeU 
cRXQWULeV  abURad  ZKLcK fROORZ  LWV  JXLdeOLQeV, OSWXQe  LQ cRPbLQaWLRQ ZLWK VWaQdaUd 
cKePRWKeUaS\  fROORZLQJ  UadLaWLRQ cRXOd  QRZ  be  cRQVLdeUed  WR be  a QeZ  VWaQdaUd  Rf  caUe 
fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa.  See  PRUe  deWaLOed  LQfRUPaWLRQ RQ OSWXQe  LQ CKaSWeU 
3. 
 
 

Anaplastic  astroc\toma¬
 
TKRXJK WKe  ³SWXSS  SURWRcRO´  Rf  cRPbLQed  WePRUadLaWLRQ (cRQcRPLWaQW  UadLaWLRQ aQd 
WePR]RORPLde  cKePRWKeUaS\) fROORZed  b\  PRQWKO\  c\cOeV  Rf  WePR]RORPLde  KaV  beeQ 
URXWLQeO\  aSSOLed  WR aQaSOaVWLc aVWURc\WRPa SaWLeQWV, SURVSecWLYe  cRQfLUPaWLRQ Rf  WKLV  XVe 
LQ WKLV  SaWLeQW  SRSXOaWLRQ KaV  aZaLWed  UeVXOWV  Rf  WKe  ³ CATNON´  UaQdRPL]ed  SKaVe  3 WULaO 
fRU 1S/19T QRQ-cRdeOeWed  JUade  3 JOLRPaV.  ReVXOWV  Rf  WKe  LQWeULP aQaO\VLV  fRU WKLV  WULaO 
ZeUe  fLUVW  UeOeaVed  fRU WKe  ASCO 2016 aQQXaO  PeeWLQJ. BeWZeeQ 2007  aQd  2015, 748 
SaWLeQWV  ZeUe  UaQdRPL]ed  WR UeceLYe  eLWKeU L) UadLaWLRQ aORQe, LL) UadLaWLRQ ZLWK 
cRQcRPLWaQW  WePR]RORPLde, LLL) UadLaWLRQ fROORZed  b\  12 adMXYaQW  PRQWKO\  c\cOeV  Rf 
WePR]RORPLde, RU LY) UadLaWLRQ ZLWK WePR]RORPLde  bRWK cRQcXUUeQWO\  aQd  ZLWK fROORZ-XS 
PRQWKO\  c\cOeV.  AW  WKe  WLPe  Rf  WKe  LQWeULP aQaO\VLV  (OcWRbeU 2015), VLJQLfLcaQW 
SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  beQefLW  ZaV  fRXQd  ZLWK adMXYaQW  WePR]RORPLde 
WUeaWPeQW  (aUPV  LLL aQd  LY).  MedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  19 PRQWKV  LQ aUPV  L 
aQd  LL (QRW  UeceLYLQJ  adMXYaQW  WePR]RORPLde) YeUVXV  42.8  PRQWKV  (UeceLYLQJ  adMXYaQW 
WePR]RORPLde).  5-\eaU VXUYLYaO  UaWe  ZaV  44.1%  aQd  55.9%  LQ aUPV  L aQd  LL YeUVXV  LLL aQd 
LY.  MedLaQ VXUYLYaO  ZaV  QRW  \eW  UeacKed  fRU aUPV  LLL aQd  LY. 
 
TKLV  aQaO\VLV  dLd  QRW  addUeVV  WKe  beQefLW  Rf  WePR]RORPLde  cRQcXUUeQW  ZLWK UadLaWLRQ, a 
TXeVWLRQ WKaW  ZLOO  be  aQVZeUed  ZLWK fXUWKeU fROORZ-XS, aQd  VWXdLeV  aVVeVVLQJ  WKe  LPSacW  Rf 
IDH1 PXWaWLRQ aQd  MGMT PeWK\OaWLRQ ZeUe  VWLOO  RQJRLQJ. 
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Determining Zho Zill benefit¬
 
A WZR-\eaU VXUYLYaO  UaWe  Rf  OeVV  WKaQ 30%  RbYLRXVO\  caQQRW  be  cRQVLdeUed  aQ effecWLYe 
WUeaWPeQW, aV  WKe  JUeaW  PaMRULW\  Rf  SaWLeQWV  UeceLYLQJ  WKe  WUeaWPeQW  RbWaLQ aW  beVW  a PLQRU 
beQefLW, accRPSaQLed  ZLWK VLJQLfLcaQW  VLde  effecWV  (aOWKRXJK TePRdaU LV  PXcK beWWeU 
WROeUaWed  WKaQ SUeYLRXV  cKePRWKeUaS\  WUeaWPeQWV, eVSecLaOO\  ZLWK UeVSecW  WR WKe 
cXPXOaWLYe  WR[LcLW\  WR WKe  bRQe  PaUURZ). TKLV  UaLVeV  WKe  LVVXeV  Rf  KRZ  WR deWeUPLQe  ZKR 
ZLOO  beQefLW  fURP WKe  WUeaWPeQW, aQd, PRVW  LPSRUWaQWO\, KRZ  WR LPSURYe  WKe  WUeaWPeQW 
RXWcRPeV. 
 
OQe  aSSURacK WR deWeUPLQLQJ  ZKeWKeU aQ LQdLYLdXaO  SaWLeQW  ZLOO  beQefLW  fURP 
cKePRWKeUaS\  LV  VLPSO\  WR WU\  1-2 URXQdV  WR Vee  Lf  WKeUe  LV  aQ\  WXPRU UeJUeVVLRQ. TKe 
debLOLWaWLQJ  effecWV  Rf  cKePRWKeUaS\  W\SLcaOO\  RccXU LQ OaWeU URXQdV, aW  ZKLcK SRLQW  WKeUe 
LV  a cXPXOaWLYe  decOLQe  LQ bORRd  cRXQWV. TKe  e[WUePe  QaXVea aQd  YRPLWLQJ  aVVRcLaWed 
ZLWK cKePRWKeUaS\  LQ WKe  PLQd  Rf  WKe  Oa\  SXbOLc LV  QRZ  aOPRVW  cRPSOeWeO\  SUeYeQWabOe  b\ 
aQWL-QaXVea aJeQWV, LQcOXdLQJ  ZRfUaQ (RQdaQVeWURQ), K\WULO  (JUaQLVeWURQ) aQd  EPeQd 
(aSUeSLWaQW). MaULMXaQa aOVR caQ be  YeU\  effecWLYe  LQ cRQWUROOLQJ  VXcK effecWV, aQd  UeceQW 
UeVeaUcK KaV  VXJJeVWed  WKaW  LW  KaV  aQWL-caQceU SURSeUWLeV  LQ LWV  RZQ ULJKW. TKXV, fRU WKRVe 
SaWLeQWV  ZKR aUe  UeOaWLYeO\  URbXVW  afWeU VXUJeU\  aQd  UadLaWLRQ, VRPe  aPRXQW  Rf 
cKePRWKeUaS\  e[SeULPeQWaWLRQ VKRXOd  be  SRVVLbOe  ZLWKRXW  PaMRU dLffLcXOWLeV. 
 
AQ aOWeUQaWLYe  Za\  WR aVceUWaLQ WKe  YaOXe  Rf  cKePRWKeUaS\  fRU aQ LQdLYLdXaO  SaWLeQW  LV  WKe 
XVe  Rf  cKePRVeQVLWLYLW\  WeVWLQJ  fRU WKe  YaULRXV  dUXJV  WKaW  aUe  SRVVLbOe  WUeaWPeQWV. SXcK 
WeVWLQJ  W\SLcaOO\  UeTXLUeV  a OLYe  VaPSOe  Rf  WKe  WXPRU aQd  WKXV  PXVW  be SOaQQed  LQ adYaQce 
Rf VXUJeU\. CXOWXULQJ  WKe  OLYe  ceOOV  LV  RfWeQ SURbOePaWLc, bXW  a QXPbeU Rf  SULYaWe 
cRPSaQLeV  acURVV  WKe  cRXQWU\  RffeU WKLV  VeUYLce. CRVWV  UaQJe  fURP $1000-$2500, 
deSeQdLQJ  RQ WKe  VcRSe  Rf  dUXJV  WKaW  aUe  WeVWed. SXcK WeVWLQJ  LV  cRQWURYeUVLaO, LQ SaUW 
becaXVe  WKe  ceOO  SRSXOaWLRQ eYROYeV  dXULQJ  WKe  SURceVV  Rf  cXOWXULQJ, ZKLcK UeVXOWV  LQ ceOOV 
SRVVLbO\  dLffeUeQW  LQ LPSRUWaQW  Za\V  fURP WKe  RULJLQaO  WXPRU VaPSOe. NeYeUWKeOeVV, 
UeceQW  eYLdeQce  KaV  VKRZQ WKaW  cKePRVeQVLWLYLW\  WeVWLQJ  caQ eQKaQce  WUeaWPeQW 
effecWLYeQeVV  fRU a YaULeW\  Rf  dLffeUeQW  W\SeV  Rf  caQceU, LQcOXdLQJ  a UeceQW  JaSaQeVe  VWXd\ 
XVLQJ  cKePRVeQVLWLYLW\  WeVWLQJ  ZLWK JOLRbOaVWRPa SaWLeQWV  (4). HRZeYeU, WKLV  VWXd\  dLd  QRW 
LQYROYe  ceOO  cXOWXULQJ  bXW  dLUecW  WeVWV  Rf  cKePRVeQVLWLYLW\  fRU ceOOV  KaUYeVWed  aW  WKe  WLPe  Rf 
VXUJeU\. IQ JeQeUaO, ZKeQ cKePRVeQVLWLYLW\  WeVWLQJ  LQdLcaWeV  aQ aJeQW  KaV  QR effecW  RQ a 
SaWLeQW'V  WXPRU WKe  dUXJ  LV  XQOLNeO\  WR KaYe  aQ\  cOLQLcaO  beQefLW. OQ WKe  RWKeU KaQd, WeVWV 
LQdLcaWLQJ  WKaW  a WXPRU cXOWXUe  LV  VeQVLWLYe  WR a SaUWLcXOaU aJeQW  dR QRW  JXaUaQWee  cOLQLcaO 
effecWLYeQeVV, bXW  LQcUeaVe  WKe  OLNeOLKRRd  WKaW  WKe  aJeQW  ZLOO  be  beQefLcLaO. 
 
 

The role of MGMT¬
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A VLJQLfLcaQW  adYaQce  LQ deWeUPLQLQJ  ZKLcK SaWLeQWV  ZLOO  beQefLW  fURP TePRdaU ZaV 
UeSRUWed  b\  WKe  VaPe  UeVeaUcK JURXS  WKaW  UeSRUWed  WKe  defLQLWLYe  WULaO  cRPbLQLQJ  TePRdaU 
ZLWK UadLaWLRQ. TXPRU VSecLPeQV  fURP WKe  SaWLeQWV  LQ WKaW  WULaO  ZeUe  WeVWed  fRU WKe  OeYeO  Rf 
acWLYaWLRQ Rf  a VSecLfLc JeQe  LQYROYed  LQ UeVLVWaQce  WR aON\OaWLQJ  cKePRWKeUaS\  (ZKLcK 
LQcOXdeV  WePR]RORPLde  aQd  WKe  QLWURVRXUeaV, BCNU, CCNU, aQd  ACNU). MRUe 
VSecLfLcaOO\, WKeUe  LV  aQ eQ]\Pe  SURdXced  b\  WKe  MGMT JeQe  WKaW  aOORZV  WKe  daPaJed 
WXPRU ceOOV  WR UeSaLU WKePVeOYeV, ZLWK WKe  UeVXOW  WKaW  cKePRWKeUaS\  LV  OeVV  effecWLYe. 
PaWLeQWV  ZKRVe  WXPRUV  KaYe  aQ LQacWLYaWed  MGMT JeQe  WKURXJK JeQe  SURPRWeU 
PeWK\OaWLRQ (ZKLcK RccXUV  LQ 35-45%  Rf  SaWLeQWV) KaYe  a VLJQLfLcaQWO\  JUeaWeU cKaQce  Rf 
UeVSRQdLQJ  WR TePRdaU WKaQ WKRVe  fRU ZKRP WKe  JeQe  LV  VWLOO  fXQcWLRQaO  (5). FRU SaWLeQWV 
UeceLYLQJ  bRWK UadLaWLRQ aQd  WePR]RORPLde, WKRVe  ZLWK PeWK\OaWed  MGMT  Kad  a 
WZR-\eaU VXUYLYaO  UaWe  Rf  46%, cRPSaUed  WR 14%  fRU WKRVe  ZLWK XQPeWK\OaWed  MGMT. TKLV 
LPSOLeV  WKaW  SaWLeQWV  VKRXOd  KaYe  WXPRU WLVVXe  WaNeQ aW  WKe  WLPe  Rf  VXUJeU\  WeVWed  fRU WKe 
PeWK\OaWLRQ VWaWXV  Rf  WKe  MGMT JeQe. 
 
TKe  XVe  Rf  JeQeWLc PaUNeUV  WR SUedLcW  WUeaWPeQW  RXWcRPe  LV  aQ LPSRUWaQW  adYaQce, bXW  VR 
faU LW  KaV  QRW  beeQ URXWLQeO\  LQcRUSRUaWed  LQWR cOLQLcaO  SUacWLce. CRQVLdeUabOe  cRQWURYeUV\ 
e[LVWV  abRXW  WKe  SUedLcWLYe  YaOLdLW\  Rf  WKe  MGMT PaUNeU, aV  VeYeUaO  VWXdLeV  KaYe  faLOed  WR 
VKRZ  a UeOaWLRQVKLS  beWZeeQ WKaW  PaUNeU aQd  cOLQLcaO  RXWcRPe. TKLV  aSSeaUV  WR be  dXe 
SULPaULO\  WR dLffeUeQW  PeaVXUePeQW  SURcedXUeV. A UeceQW  SaSeU (6) cRPSaUed  WKe  deJUee 
Rf  MGMT SURWeLQ e[SUeVVLRQ b\  XVLQJ  cRPPeUcLaO  aQWL-MGMT aQWLbRd\  aQd  aQ 
aVVeVVPeQW  Rf  WKe  PeWK\OaWLRQ VWaWXV  Rf  WKe  SURPRWeU UeJLRQ Rf  WKe  MGMT JeQe. TKe 
WZR PeaVXUeV  cRUUeOaWed  RQO\  ZeaNO\, aQd  RQO\  WKe  PeaVXUe  Rf  JeQe  SURPRWeU PeWK\OaWLRQ 
cRUUeOaWed  VWURQJO\  ZLWK VXUYLYaO  WLPe. NeZ  PeWKRdV  fRU aVVeVVLQJ  PeWK\OaWLRQ KaYe 
UeceQWO\  beeQ LQWURdXced  (7) ZKLcK Pa\  UeVROYe  WKe  cRQWURYeUV\. 
 
TKe  SUedLcWLYe  YaOLdLW\  Rf  WKe  PeWK\OaWLRQ VWaWXV  Rf  WKe  MGMT JeQe  SURPRWeU  LV  aQ 
LPSRUWaQW  LVVXe  WR UeVROYe  becaXVe  WePR]RORPLde  aSSeaUV  WR SURdXce  OLWWOe  VXUYLYaO 
LPSURYePeQW  fRU WKRVe  ZKRVe  MGMT JeQe  LV  acWLYe  (L.e. WKe  MGMT JeQe  SURPRWeU LV 
XQPeWK\OaWed). TKXV, SaWLeQWV  ZLWK XQPeWK\OaWed  MGMT PLJKW  be  beWWeU VeUYed  b\  XVe  Rf 
a dLffeUeQW  cKePRWKeUaS\  aJeQW.  FRU e[aPSOe, a bL-fXQcWLRQaO  aON\aWLQJ  aJeQW  NQRZQ aV 
VAL-083 RU dLaQK\dURJaOacWLWRO  LV  cXUUeQWO\  beLQJ  WeVWed  LQ SKaVe  2 aQd  3 WULaOV  fRU 
UecXUUeQW  JOLRbOaVWRPa. IW  daPaJeV  DNA LQ a Za\  WKaW  LV  QRW  VXbMecW  WR UeSaLU b\  WKe 
MGMT eQ]\Pe  aQd  cRXOd  WKeUefRUe  be  PRUe  beQefLcLaO  fRU SaWLeQWV  ZLWK XQPeWK\OaWed 
MGMT VWaWXV. FLQd  PRUe  deWaLOV  RQ VAL-083 LQ CKaSWeU  13. 
 
IQ addLWLRQ WR cKaQJLQJ  WKe  cKePRWKeUaS\  aJeQW, WKeUe  aUe  RWKeU SRVVLbOe  VWUaWeJLeV  fRU 
SaWLeQWV  ZLWK XQPeWK\OaWed  MGMT JeQe  SURPRWeU. OQe  LQYROYeV  WKe  VcKedXOe  Rf 
TePRdaU. AQ aOWeUQaWLYe  WR WKe  VWaQdaUd  5  LQ 28  da\V  VcKedXOe  LV  a daLO\  ORZ-dRVe 
VcKedXOe. PUeYLRXV  VWXdLeV  XVLQJ  PeWURQRPLc VcKedXOeV  KaYe  deWecWed  QR effecW  Rf  MGMT 
VWaWXV  RQ cOLQLcaO  RXWcRPe. TKe  LVVXe  Rf  WKe  beVW  VcKedXOe  fRU TePRdaU ZLOO  be  dLVcXVVed  LQ 
a OaWeU VecWLRQ LQ CKaSWeU  2. TKe  VecRQd  VWUaWeJ\  LV  WR XWLOL]e  dUXJV  WKaW  caQ LQKLbLW  MGMT 
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e[SUeVVLRQ (LQ SUecOLQLcaO  VWXdLeV). TZR VXcK dUXJV  aUe  AQWabXVe  (dLVXOfLUaP) aQd  KeSSUa 
(OeYeWLUaceWaP) (10, 206), dLVcXVVed  LQ CKaSWeU  6.  
 

De[amethasone¬
 
MRVW  JOLRPa SaWLeQWV  ZLOO  be  e[SRVed  WR de[aPeWKaVRQe  (DecadURQ) aW  VRPe  SRLQW, aV  WKLV 
cRUWLcRVWeURLd  LV  WKe  fLUVW-OLQe  WUeaWPeQW  WR cRQWURO  ceUebUaO  edePa caXVed  b\  WKe  OeaN\ 
WXPRU bORRd  YeVVeOV.  MaQ\  aOVR UeTXLUe  de[aPeWKaVRQe  dXULQJ  UadLRWKeUaS\, aQd 
SeUKaSV  be\RQd  WKLV  WLPe  Lf  VXbVWaQWLaO  WXPRU UePaLQV  SRVW-UeVecWLRQ.  De[aPeWKaVRQe  LV 
aQ aQaORJ  WR WKe  bRd\¶V  RZQ cRUWLVRO, bXW  LV  abRXW  25  WLPeV  PRUe  SRWeQW.  TKRXJK RfWeQ 
QeceVVaU\, de[aPeWKaVRQe  cRPeV  ZLWK a ORQJ  OLVW  Rf  adYeUVe  SRWeQWLaO  VLde  effecWV  ZLWK 
SURORQJed  XVe, LQcOXdLQJ  PXVcOe  ZeaNQeVV, bRQe  ORVV, VWeURLd-LQdXced  dLabeWeV, 
LPPXQRVXSSUeVVLRQ, ZeLJKW  JaLQ, aQd  SV\cKRORJLcaO  effecWV. 
 
NeZ  eYLdeQce  aOVR VKRZV  aQ aVVRcLaWLRQ beWZeeQ de[aPeWKaVRQe  XVe  aQd  UedXced 
VXUYLYaO  WLPe  LQ JOLRbOaVWRPa.  TKLV  eYLdeQce  KaV  WR be  ZeLJKed  aJaLQVW  WKe  facW  WKaW 
XQcRQWUROOed  ceUebUaO  edePa caQ be  faWaO  LQ LWVeOf, aQd  WKaW  de[aPeWKaVRQe  LV  RfWeQ 
UeTXLUed  fRU LWV  cRQWURO.  HRZeYeU, WKe  aWWePSW  VKRXOd  aOZa\V  be  Pade  WR XVe 
de[aPeWKaVRQe  aW  WKe  ORZeVW  effecWLYe  dRVe, aQd  WR WaSeU LWV  XVe  afWeU cRQWURO  Rf  edePa LV 
acKLeYed, XQdeU a SK\VLcLaQ¶V  JXLdaQce. 
 
IQ a UeWURVSecWLYe  VWXd\  Rf  622 JOLRbOaVWRPa SaWLeQWV  WUeaWed  aW  MePRULaO  SORaQ KeWWeULQJ 
CaQceU CeQWeU, PXOWLYaULaWe  UeJUeVVLRQ aQaO\VLV  VKRZed  aQ LQdeSeQdeQW  QeJaWLYe 
aVVRcLaWLRQ Rf  VWeURLd  XVe  aW  WKe  VWaUW  Rf  UadLRWKeUaS\  ZLWK VXUYLYaO  (324). A VLPLOaU 
QeJaWLYe  aVVRcLaWLRQ ZLWK VXUYLYaO  RXWcRPeV  ZaV  fRXQd  LQ SaWLeQWV  LQ WKe  SLYRWaO  SKaVe  3 
WULaO  WKaW  Oed  WR WePR]RORPLde  beLQJ  aSSURYed  fRU JOLRbOaVWRPa LQ 2005, aQd  fRU a cRKRUW 
Rf  832 JOLRbOaVWRPa SaWLeQWV  eQUROOed  LQ WKe  GeUPaQ GOLRPa NeWZRUN.  
 
FROORZ  XS  VWXdLeV  LQ PLce  KeOSed  eOXcLdaWe  WKeVe  UeWURVSecWLYe  cOLQLcaO  RbVeUYaWLRQV.  IQ a 
JeQeWLcaOO\  eQJLQeeUed  PDGFB-dULYeQ JOLRbOaVWRPa PRXVe  PRdeO, de[aPeWKaVRQe  aORQe 
Kad  QR effecW  RQ VXUYLYaO, bXW  SUeWUeaWPeQW  ZLWK de[aPeWKaVRQe  fRU 3 da\V  SULRU WR a 
VLQJOe  dRVe  Rf  10 G\  UadLaWLRQ QeJaWLYeO\  LPSacWed  WKe  effLcac\  Rf  UadLaWLRQ. TKLV  QeJaWLYe 
LPSacW  Rf  de[aPeWKaVRQe  RQ UadLaWLRQ effLcac\  ZaV  eYeQ PRUe  dUaPaWLc ZLWK PXOWLSOe 
dRVeV  Rf  de[aPeWKaVRQe  JLYeQ befRUe  5  WUeaWPeQWV  ZLWK 2 G\  UadLaWLRQ, ZKLcK PRUe 
cORVeO\  PLPLcV  ZKaW  GBM  SaWLeQWV  aUe  e[SRVed  WR.  IQ cRQWUaVW, aQ aQWLbRd\  aJaLQVW 
VEGF,  ZKLcK cRXOd  be  cRQVLdeUed  a PXULQe  VXUURJaWe  fRU AYaVWLQ, dLd  QRW  LQWeUfeUe  ZLWK 
WKe  effLcac\  Rf  UadLaWLRQ.  
 
IQ YLYR PecKaQLVWLc e[aPLQaWLRQ UeYeaOed  WKaW  de[aPeWKaVRQe  Pa\  LQWeUfeUe  ZLWK 
UadLaWLRQ b\  VORZLQJ  SUROLfeUaWLRQ, OeadLQJ  WR a KLJKeU QXPbeU Rf  ceOOV  LQ WKe  PRUe 
UadLRUeVLVWaQW  G1 SKaVe  Rf  WKe  ceOO  c\cOe, aQd  feZeU ceOOV  LQ WKe  PRUe  UadLRVeQVLWLYe  G2/M 
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SKaVe.  TKLV  fLQdLQJ  KaV  faU-UeacKLQJ  LPSOLcaWLRQV  abRXW  WKe  SRWeQWLaO  LQWeUfeUeQce  b\ 
dUXJV  ZLWK c\WRVWaWLc PecKaQLVPV  Rf  acWLRQ RQ WKe  effLcac\  Rf  UadLaWLRQ WKeUaS\.  
 
TKe  aXWKRUV  cRQcOXde  b\  VXJJeVWLQJ  WKaW  aQWLbRdLeV  aJaLQVW  VEGF, PRVW  QRWabO\ 
beYacL]XPab (AYaVWLQ), cRXOd  be  XVed  aV  aQ aOWeUQaWLYe  aQWL-edePa dUXJ  dXULQJ  UadLaWLRQ 
LQ SOace  Rf  VWeURLdV. HRZeYeU, WKLV  XVe  KaV  WR be  ZeLJKed  LQ LPSRUWaQce  aJaLQVW  WKe 
e[cOXVLRQ fURP ceUWaLQ SURPLVLQJ  cOLQLcaO  WULaOV  dXe  WR SULRU XVe  Rf  AYaVWLQ beLQJ  aQ 
e[cOXVLRQ cULWeULa LQ VRPe  Rf  WKeVe  WULaOV. 
 
 
 

2.  SWUaWHJLHV IRU LPSURYLQJ WKH  SWaQGaUG  RI CaUH¬
 

Combatting chemoresistance¬
 
TKeUe  aUe  VeYeUaO  Za\V  WKaW  caQceU ceOOV  eYade  beLQJ  NLOOed  b\  c\WRWR[Lc cKePRWKeUaS\. 
AOUead\  PeQWLRQed  LV  WKaW  WKe  daPaJe  LQfOLcWed  b\  WKe  cKePRWKeUaS\  LV  TXLcNO\  UeSaLUed 
befRUe  acWXaOO\  NLOOLQJ  WKe  ceOO  (dXe  WR WKe  acWLYLW\  Rf  WKe  MGMT UeSaLU eQ]\Pe). A VecRQd 
VRXUce  Rf  UeVLVWaQce  LV  WKaW  WKe  cKePR aJeQW  LV  e[WUXded  fURP WKe  caQceU befRUe  WKe  Qe[W 
ceOO  dLYLVLRQ (cKePRWKeUaS\  W\SLcaOO\  affecWV  RQO\  WKRVe  ceOOV  LQ WKe  SURceVV  Rf  dLYLdLQJ). A 
WKLUd  Za\  LV  WKaW  WKe  cKePR aJeQW  dReVQ¶W  SeQeWUaWe  WKe  bORRd-bUaLQ baUULeU. WKLOe 
TePRdaU LV  JeQeUaOO\  beOLeYed  WR cURVV  WKe  bORRd-bUaLQ-baUULeU effecWLYeO\, ePSLULcaO 
VWXdLeV  Rf  LWV  cRQceQWUaWLRQ ZLWKLQ WKe  WXPRU WLVVXe  KaYe  VKRZQ WKaW  LWV  SeQeWUaWLRQ LV 
LQcRPSOeWe. 
 
A  PaMRU VRXUce  Rf  cKePR-UeVLVWaQce  fRU PaQ\  W\SeV  Rf  caQceU cRPeV  fURP JO\cRSURWeLQ 
WUaQVSRUW  V\VWePV  (WecKQLcaOO\  caOOed  ABC WUaQVSRUWeUV) WKaW  e[WUXde  WKe  cKePRWKeUaS\ 
aJeQW  befRUe  LW  KaV  WKe  cKaQce  WR NLOO  WKe  ceOO.  TKLV  LV  LPSRUWaQW  becaXVe  cKePRWKeUaS\  LV 
effecWLYe  RQO\  ZKeQ ceOOV  aUe  dLYLdLQJ, aQd  RQO\  a fUacWLRQ Rf  WKe  ceOO  SRSXOaWLRQ LV  dLYLdLQJ 
aW  aQ\  JLYeQ WLPe. TKe  ORQJeU WKe  cKePRWKeUaS\  UePaLQV  LQ WKe  ceOO, WKe  PRUe  OLNeO\  LW  ZLOO 
be  WKeUe  aW  WKe  WLPe  Rf  ceOO  dLYLVLRQ. If  e[WUXVLRQ Rf  WKe  cKePRWKeUaS\  dUXJ  cRXOd  be 
LQKLbLWed, cKePRWKeUaS\  VKRXOd  LQ SULQcLSOe  becRPe  PRUe  effecWLYe. CaOcLXP cKaQQeO 
bORcNeUV, ZKLcK LQcOXde  cRPPRQO\  XVed  PedLcaWLRQV  fRU K\SeUWeQVLRQ VXcK aV 
YeUaSamil , KaYe  WKXV  beeQ VWXdLed  fRU WKaW  SXUSRVe  (11). 
 
UQfRUWXQaWeO\, WKeVe  aJeQWV  KaYe  SRWeQW  effecWV  RQ WKe  caUdLRYaVcXOaU V\VWeP, VR WKaW 
dRVaJeV  VXffLcLeQWO\  KLJK WR SURdXce  cOLQLcaO  beQefLWV  XVXaOO\  KaYe  QRW  beeQ acKLeYabOe. 
HRZeYeU, a UeceQW  VWXd\  (12) dLd  UeSRUW  a VXbVWaQWLaO  cOLQLcaO  beQefLW  fRU SaWLeQWV  ZLWK 
bUeaVW  caQceU ZLWK a UeOaWLYeO\  ORZ  dRVaJe  (240 PJ/da\). AQ eaUOLeU UaQdRPL]ed  WULaO  ZLWK 
adYaQced  OXQJ  caQceU (13) aOVR dePRQVWUaWed  a VLJQLfLcaQW  beQefLW  Rf  YeUaSaPLO, XVLQJ  a 
dRVe  Rf  480 PJ/da\, bRWK LQ WeUPV  Rf  fUeTXeQc\  Rf  WXPRU UeJUeVVLRQ aQd  VXUYLYaO  WLPe. IQ 
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addLWLRQ, WKe  cRPbLQaWLRQ Rf  YeUaSaPLO  ZLWK WaPR[LfeQ (ZKLcK LWVeOf  bORcNV  WKe  e[WUXVLRQ 
b\  a VRPeZKaW  dLffeUeQW  PecKaQLVP) Pa\  SRVVLbO\  LQcUeaVe  WKe  cOLQLcaO  beQefLW  (14). IQ 
OabRUaWRU\  VWXdLeV, WKe  caOcLXP cKaQQeO  bORcNeUV  QLcaUdLSLQe  aQd  QLPRdLSLQe  (15, 16) 
KaYe  aOVR beeQ VKRZQ WR effecWLYeO\  LQcUeaVe  cKePRWKeUaS\  effecWLYeQeVV, aQd  Pa\  KaYe 
dLUecW  effecWV  RQ WXPRU JURZWK WKePVeOYeV. QXLQLQe  deULYaWLYeV  VXcK aV  TXLQLdLQe  aQd 
cKORURTXLQe  aOVR LQKLbLW  WKe  e[WUXVLRQ SXPS. APRQJ  WKe  VWURQJeVW  LQKLbLWRUV  Rf  WKe 
e[WUXVLRQ SXPS  LV  a cRPPRQ dUXJ  XVed  LQ WKe  WUeaWPeQW  Rf  aOcRKROLVP, AQWabXVe, aOVR 
NQRZQ aV  dLVXOfLUaP (17,18). YeW  aQRWKeU cOaVV  Rf  dUXJV  WKaW  NeeS  WKe  cKePR LQVLde  fRU 
ORQJeU WLPe  SeULRdV  aUe  SURWRQ SXPS  LQKLbLWRUV  XVed  fRU acLd  UefOX[ (e.J., PULORVec) (19). 
OQe  aSSURacK WR bORcNLQJ  WKe  JO\cRSURWeLQ SXPS  ZLWKRXW  WKe  KLJK WR[Lc dRVeV  LV  WR 
cRPbLQe  VeYeUaO  aJeQWV  WRJeWKeU, XVLQJ  ORZeU dRVeV  Rf  eacK LQdLYLdXaO  aJeQW, aV  cRPbLQLQJ 
dLffeUeQW  aJeQWV  KaV  beeQ VKRZQ WR be  V\QeUJLVWLc LQ OabRUaWRU\  VWXdLeV  (20). 
 
TKe  PRVW  SURPLVLQJ  cOLQLcaO  UeVXOWV  fRU cRPbaWWLQJ  cKePR-UeVLVWaQce  KaV  cRPe  fURP WKe 
addLWLRQ Rf  chlRURTXine, aQ ROd  aQWL-PaOaULa dUXJ, WR WKe  WUadLWLRQaO  cKePRWKeUaS\ 
aJeQW, BCNU. See  CKaSWeU  5, CKORURTXLQe VecWLRQ fRU fXUWKeU deWaLOV. 
 
DLVUXSWLRQ Rf  WKe  bORRd-bUaLQ-baUULeU (BBB) LV  aOVR SRWeQWLaOO\  YeU\  LPSRUWaQW  aQd  KaV 
beeQ e[WeQVLYeO\  LQYeVWLJaWed. TKe  LVVXe  LV  cRPSOLcaWed  b\  WKe  facW  WKaW  WXPRU WLVVXe 
aOUead\  KaV  a VXbVWaQWLaOO\  dLVUXSWed  BBB (ZKLcK LV  WKe  baVLV  Rf  XVLQJ  cRQWUaVW  aJeQWV  WR 
LdeQWLf\  WKe  WXPRU). HRZeYeU, WKLV  dLVUXSWLRQ LV  LQcRPSOeWe, VR aQ\  cKePRWKeUaS\  aJeQW 
WKaW  dReV  QRW  cURVV  WKe  LQWacW  BBB ZLOO  QRW  cRQWacW  aOO  SRUWLRQV  Rf  WKe  WXPRU. VaULRXV 
Za\V  Rf  dLVUXSWLQJ  WKe  BBB KaYe  beeQ VWXdLed, bXW  QRQe  KaV  beeQ JeQeUaOO\  VXcceVVfXO, 
SULPaULO\  becaXVe  Rf  WKeLU V\VWePLc VLde  effecWV. ReceQWO\, KRZeYeU, WKe  cRPPRQ eUecWLOe 
d\VfXQcWLRQ dUXJV  (VLaJUa, LeYLWUa, CLaOLV) KaYe  beeQ dLVcRYeUed  WR dLVUXSW  WKe  BBB LQ 
OabRUaWRU\  aQLPaOV. IQ a UaW  bUaLQ WXPRU PRdeO, WKe  addLWLRQ Rf  VLaJUa RU LeYLWUa WR a 
cRPPRQ cKePRWKeUaS\  aJeQW, AdULaP\cLQ, VXbVWaQWLaOO\  LPSURYed  VXUYLYaO  WLPe  (26).  
 

Optimi]ing  the Schedule  of Chemotherap\¬
 
TKe  VWaQdaUd  VcKedXOe  fRU XVLQJ  fXOO-dRVe  TePRdaU LV  da\V  1-5  RXW  Rf  eYeU\  28-da\  c\cOe. 
TKe  OaUJe  SKaVe  3 EORTC-NCIC VWXd\  (2005) aOVR added  daLO\  TePRdaU dXULQJ  UadLaWLRQ 
aW  a ORZeU dRVaJe, fROORZed  b\  WKe  VWaQdaUd  fLYe-da\  VcKedXOe  afWeU UadLaWLRQ ZaV 
cRPSOeWed. BXW  WKeUe  KaV  QeYeU beeQ a SeUVXaVLYe  UaWLRQaOe  fRU ZK\  WKLV  VWaQdaUd  VcKedXOe 
VKRXOd  be  SUefeUUed  RYeU YaULRXV  aOWeUQaWLYeV. 
 
IQ addLWLRQ WR WKe  VWaQdaUd  VcKedXOe, WKUee  RWKeU VcKedXOeV  KaYe  beeQ VWXdLed: (1) a 
³PeWURQRPLc´  ORZ-dRVe  daLO\  VcKedXOe; (2) aQ aOWeUQaWLQJ  ZeeN VcKedXOe; (3) a ³dRVe- 
LQWeQVe´  VcKedXOe  LQ ZKLcK TePRdaU LV  XVed  RQ da\V  1-21 Rf  eYeU\  28-da\  c\cOe. WKLOe  LW 
LV  SRVVLbOe  WR cRPSaUe  WKe  RXWcRPeV  Rf  WKeVe  dLffeUeQW  VWXdLeV  acURVV  dLffeUeQW  cOLQLcaO 
WULaOV, RQO\  a feZ  VWXdLeV  KaYe  cRPSaUed  WKe  dLffeUeQW  VcKedXOeV  ZLWKLQ WKe  VaPe  cOLQLcaO 
WULaO. 
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IQ RQe  VLQJOe-ceQWeU UaQdRPL]ed  WULaO  ZLWK QeZO\  dLaJQRVed  SaWLeQWV, WKe  aOWeUQaWLQJ  ZeeN 
VcKedXOe  Rf  150 PJ/P2 RQ da\V  1-7  aQd  15-21 ZaV  cRPSaUed  ZLWK WKe  PeWURQRPLc 
VcKedXOe  Rf  50 PJ/P2 daLO\  (29).  PaWLeQWV  cRPSOeWLQJ  6 c\cOeV  Rf  adMXYaQW  TePRdaU ZeUe 
VZLWcKed  WR PaLQWeQace  WKeUaS\  ZLWK 13-cLV  UeWLQRLc acLd  (aNa AccXWaQe). OQe-\eaU 
VXUYLYaO  UaWeV  ZeUe  80%  YV. 69%, aQd  WZR-\eaU VXUYLYaO  UaWeV  35%  YV. 28%, bRWK faYRULQJ 
WKe  aOWeUQaWLQJ  ZeeN VcKedXOe. HRZeYeU, QeLWKeU dLffeUeQce  ZaV  VWaWLVWLcaOO\  VLJQLfLcaQW. 
MedLaQ VXUYLYaO  WLPeV  fRU WKe  aOWeUQaWLQJ  ZeeN aQd  PeWURQRPLc VcKedXOeV  ZeUe  17.1 YV. 
15.1 PRQWKV. 
 
A VecRQd  YeU\  OaUJe  UaQdRPL]ed  WULaO  cRPSaUed  WKe  VWaQdaUd  5-da\  VcKedXOe  ZLWK a dRVe- 
LQWeQVe  VcKedXOe  (75-100 PJ/P2 RQ da\V  1-21). TKe  UaWLRQaOe  Rf  WKe  dRVe-LQWeQVe  VcKedXOe 
ZaV  WKaW  LW  ZRXOd  beWWeU deSOeWe  WKe  MGMT eQ]\Pe  (30). MedLaQ PFS faYRUed  WKe 
dRVe-deQVe  aUP (6.7  PRQWKV  YV. 5.5  PRQWKV  fURP WKe  WLPe  Rf  VWXd\  UaQdRPL]aWLRQ, 
S=0.06), ZKLOe  PedLaQ RYeUaOO  VXUYLYaO  faYRUed  WKe  VWaQdaUd  VcKedXOe  (16.6 YV. 14.9 
PRQWKV  fURP UaQdRPL]aWLRQ). WKLOe  QeLWKeU dLffeUeQce  ZaV  cRQVLdeUed  VWaWLVWLcaOO\ 
VLJQLfLcaQW, WKe  dRVe-LQWeQVe  VcKedXOe  Kad  VXbVWaQWLaOO\  PRUe  WR[LcLW\  aQd  KeQce  caQQRW  be 
UecRPPeQded.  
 
IQ a PRUe  UeceQW  UeWURVSecWLYe  VWXd\  (313), 40 SaWLeQWV  XQdeUJRLQJ  WKe  VWaQdaUd  5-da\ 
WePR]RORPLde  VcKedXOe  aQd  30 SaWLeQWV  XQdeUJRLQJ  a PeWURQRPLc VcKedXOe  (75  PJ/P2) 
ZeUe  LQcOXded  LQ WKe  fLQaO  aQaO\VLV. TKe  PeWURQRPLc WePR]RORPLde  VcKedXOe  Oed  WR 
VWaWLVWLcaOO\  VLJQLfLcaQW  LQcUeaVeV  LQ bRWK SURJUeVVLRQ-fUee  VXUYLYaO  aQd  RYeUaOO  VXUYLYaO, 
aQd  LQ bRWK XQLYaULaWe  aQd  PXOWLYaULaWe  aQaO\VLV. EYeQ PRUe  LPSRUWaQWO\, WKLV  VWXd\  fRXQd 
WKaW  WKe  beQefLW  Rf  WKe  PeWURQRPLc VcKedXOe  PaLQO\  RccXUV  fRU WKRVe  SaWLeQWV  ZLWK EGFR 
RYeUe[SUeVVLRQ (EGFR SURWeLQ e[SUeVVLRQ LQ RYeU 30%  Rf  WXPRU ceOOV), RU EGFR JeQe 
aPSOLfLcaWLRQ. MedLaQ RYeUaOO  VXUYLYaO  fRU SaWLeQWV  ZLWK EGFR RYeUe[SUeVVLRQ WUeaWed  ZLWK 
PeWURQRPLc WePR]RORPLde  ZaV  34 PRQWKV, cRPSaUed  WR 12 PRQWKV  ZLWK VWaQdaUd 
VcKedXOe.  EGFR RYeUe[SUeVVLQJ  SaWLeQWV  WUeaWed  ZLWK PeWURQRPLc WePR]RORPLde  Kad 
KLJKO\  VWaWLVWLcaOO\  VLJQLfLcaQWO\  LPSURYed  SURJUeVVLRQ-fUee  VXUYLYaO  aQd  RYeUaOO  VXUYLYaO 
cRPSaUed  WR aOO  RWKeU JURXSV  (WKe  RWKeU JURXSV  beLQJ  EGFR RYeUe[SUeVVLQJ  WUeaWed  ZLWK 
VWaQdaUd  VcKedXOe, aQd  EGFR QRQ-RYeUe[SUeVVLQJ  WUeaWed  ZLWK eLWKeU VcKedXOe). 
 
TKe  LQYeVWLJaWRUV  fXUWKeUPRUe  aQaO\Ved  WXPRU WLVVXe  VaPSOeV  fURP SaWLeQWV  ZKR 
XQdeUZeQW  UeSeaW  UeVecWLRQ aW  WKe  WLPe  Rf  UecXUUeQce. IQWeUeVWLQJO\, WKe\  fRXQd  WKaW 
VaPSOeV  fURP EGFR RYeUe[SUeVVLQJ  WXPRUV  WUeaWed  ZLWK PeWURQRPLc WePR]RORPLde  Kad 
VLJQLfLcaQWO\  feZeU ceOOV  SRVLWLYe  fRU NF-NB/S65  (a SURPRWeU Rf  ceOO  SUROLfeUaWLRQ aQd 
VXUYLYaO) cRPSaUed  ZLWK XQWUeaWed  WXPRUV  fURP WKe  VaPe  SaWLeQWV  aW  WKe  WLPe  Rf 
dLaJQRVLV. NR VXcK cKaQJe  ZaV  RbVeUYed  beWZeeQ WKe  SULPaU\  aQd  UecXUUeQW  EGFR 
RYeUe[SUeVVLQJ  WXPRUV  fURP SaWLeQWV  WUeaWed  ZLWK WKe  VWaQdaUd  VcKedXOe.  RecXUUeQW 
EGFR aPSOLfLed  WXPRUV  WUeaWed  ZLWK WKe  PeWURQRPLc VcKedXOe  VKRZed  feZeU EGFR 
aPSOLfLed  ceOOV  aQd  ZeaNeU EGFR VWaLQLQJ  aW  WKe  WLPe  Rf  UecXUUeQce  cRPSaUed  ZLWK WKe 
SULPaU\  WXPRU. NR VXcK dLffeUeQce  ZaV  RbVeUYed  LQ EGFR aPSOLfLed  WXPRUV  WUeaWed  ZLWK 
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WKe  VWaQdaUd  VcKedXOe. TKe  aXWKRUV  dUaZ  WKe  cRQcOXVLRQ WKaW  WKLV  PeWURQRPLc VcKedXOe 
LPSaLUV  VXUYLYaO  Rf  EGFR e[SUeVVLQJ  GBM  ceOOV  PRUe  effecWLYeO\  WKaQ WKe  VWaQdaUd 
VcKedXOe. TKeVe  fLQdLQJV  ZLOO  KRSefXOO\  Oead  WR WeVWLQJ  LQ SURVSecWLYe  cOLQLcaO  WULaOV. A 
PaMRU caYeaW  ZKeQ UeYLeZLQJ  WKLV  VWXd\  LV  WKaW  WKeUe  LV  QR e[SOaQaWLRQ fRU ZK\  VRPe  Rf  WKe 
SaWLeQWV  ZeUe  VeOecWed  fRU WKe  KLJKeU dRVe  PeWURQRPLc VcKedXOe  UaWKeU WKaQ WKe  VWaQdaUd 
VcKedXOe  aQd  LW¶V  SRVVLbOe  WKaW  WKeVe  SaWLeQWV  ZeUe  KeaOWKLeU aW  baVeOLQe  aQd  WKaW  VeOecWLRQ 
bLaV  cRQWULbXWed  WR WKe  dLffeUeQW  RXWcRPeV. 
 
TKe  ORZeVW  TePRdaU dRVe  LQ PeWURQRPLc cKePRWKeUaS\  UeSRUWed  WR daWe  ZaV  SUeVeQWed  WR 
QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  (44). AfWeU cRPSOeWLRQ Rf  VWaQdaUd  UadLaWLRQ 
WUeaWPeQW, cRQWLQXRXV  daLO\  dRVeV  Rf  WePR]RORPLde  aSSUR[LPaWeO\  1/10 Rf  WKe  W\SLcaOO\ 
XVed  fXOO  dRVe  ZeUe  XVed  LQ cRPbLQaWLRQ ZLWK VLR[[ (aNa URfecR[Lb, a dLVcRQWLQXed  COX-2 
LQKLbLWRU ZKLcK ZaV  OaWeU UeSOaced  b\  ceOecR[Lb LQ VWXdLeV  b\  WKLV  JURXS). MedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  8  PRQWKV  aQd  RYeUaOO  VXUYLYaO  fRU 13 SaWLeQWV  ZaV  16 
PRQWKV, ZLWK PLQLPaO  WR[LcLW\. A VecRQd  UeWURVSecWLYe  VWXd\  (45) fURP WKe  VaPe  PedLcaO 
JURXS  cRPSaUed  WKe  YeU\  ORZ-dRVe  VcKedXOe  (20 PJ/P2) ZLWK a PRUe  W\SLcaO  PeWURQRPLc 
dRVaJe  (50 PJ/PeWeU-VTXaUed), aOWKRXJK RQO\  17  SaWLeQWV  aQd  VL[ SaWLeQWV  ZeUe  LQcOXded 
LQ WKe  fRUPeU aQd  OaWWeU JURXSV. AOVR LQcOXded  ZeUe  SaWLeQWV  ZKR UeceLYed  RQO\  UadLaWLRQ. 
MedLaQ VXUYLYaO  ZaV  17  PRQWKV  aQd  21 PRQWKV, UeVSecWLYeO\, fRU WKe  WZR PeWURQRPLc 
cKePRWKeUaS\  JURXSV  YV. 9 PRQWKV  fRU WKe  UadLaWLRQ-RQO\  SaWLeQWV. 
 
AOWKRXJK cOLQLcLaQV  ZLOO  OLNeO\  UeVLVW  aQ\  aOWeUQaWLYe  WR WKe  VWaQdaUd  WePR]RORPLde 
VcKedXOe  fRU QeZO\  dLaJQRVed  SaWLeQWV  RXWVLde  Rf  cOLQLcaO  WULaOV, a PedLXP-dRVe 
PeWURQRPLc VcKedXOe  LV  ZRUWK\  Rf  cRQVLdeUaWLRQ fRU SaWLeQWV  ZLWK XQPeWK\OaWed  MGMT 
VWaWXV, aQd  eVSecLaOO\  fRU WKRVe  SaWLeQWV  ZLWK XQPeWK\OaWed  MGMT VWaWXV  aQd  aPSOLfLed 
EGFR.  FRU SaWLeQWV  XQfLW  WR UeceLYe  WKe  VWaQdaUd  KLJK dRVe  WePR]RORPLde  VcKedXOe, a YeU\ 
ORZ  dRVe  PeWURQRPLc VcKedXOe  Rf  TMZ Pa\  SURYLde  VRPe  beQefLW, SeUKaSV  WKURXJK 
VeOecWLYe  WR[LcLW\  WR LPPXQe  VXSSUeVVRU ceOOV, aQd  LQ cRPbLQaWLRQ ZLWK COX-2 LQKLbLWLRQ 
aV  LQ WKe  GeUPaQ VWXdLeV  abRYe. 
 

HoZ man\ c\cles of TMZ?¬
 
AQ LPSRUWaQW  TXeVWLRQ LV  KRZ  ORQJ  WKe  XVe  Rf  TMZ VKRXOd  be  cRQWLQXed. TKe  SWXSS 
cOLQLcaO  WULaO  cRQWLQXed  LW  fRU RQO\  VL[ c\cOeV  afWeU UadLaWLRQ, bXW  PaQ\  SaWLeQWV  KaYe 
cRQWLQXed  WKaW  SURWRcRO  fRU ORQJeU SeULRd  Rf  WLPeV.  
 
IQ ZKaW  LV  SeUKaSV  WKe  RQO\  UaQdRPL]ed, SURVSecWLYe  WULaO  cRPSaULQJ  dLffeUeQW  QXPbeUV  Rf 
c\cOeV  Rf  adMXYaQW  WePR]RORPLde, 20 QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  ZeUe 
aVVLJQed  WR VL[ c\cOeV  aQd  aQRWKeU 20 SaWLeQWV  ZeUe  aVVLJQed  WR 12 c\cOeV  (355).  MedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  RXWcRPeV  ZeUe  12.8  PRQWKV  LQ WKe  6-PRQWK JURXS  aQd  16.8 
PRQWKV  LQ WKe  12-PRQWK JURXS, ZKLcK ZaV  bRUdeUOLQe  VWaWLVWLcaOO\  VLJQLfLcaQW  (S=0.069). 
MedLaQ RYeUaOO  VXUYLYaO  ZaV  15.4 YeUVXV  23.8  PRQWKV, aQd  acKLeYed  VWaWLVWLcaO  VLJQLfLcaQce 
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deVSLWe  WKe  ORZ  QXPbeUV  Rf  SaWLeQWV  LQcOXded  LQ WKe  WULaO  (S=0.044).  A VeULRXV  OLPLWaWLRQ 
Rf  WKLV  VWXd\  LV  WKaW  QR LQfRUPaWLRQ RQ MGMT VWaWXV  Rf  WKe  SaWLeQWV  ZaV  cROOecWed, aQd 
WKeUefRUe  LW¶V  SRVVLbOe  WKaW  WKe  SURSRUWLRQ Rf  SaWLeQWV  ZLWK MGMT SURPRWeU PeWK\OaWed 
WXPRUV  ZaV  QRW  eTXaO  LQ WKe  WZR aUPV. 
 
A UeWURVSecWLYe  VWXd\  dRQe  LQ CaQada (51) cRPSaUed  SaWLeQWV  ZKR UeceLYed  WKe  VWaQdaUd 
VL[ c\cOeV  Rf  WePR]RORPLde  ZLWK WKRVe  ZKR Kad  PRUe  WKaQ VL[ c\cOeV  (XS  WR 12) PaWLeQWV 
UeceLYLQJ  VL[ c\cOeV  Kad  a PedLaQ VXUYLYaO  Rf  16.5  PRQWKV, ZKLOe  WKRVe  UeceLYLQJ  PRUe  WKaQ 
VL[ c\cOeV  Kad  a PedLaQ VXUYLYaO  Rf  24.6 PRQWKV. 
 
TKe  OaWeVW  aWWePSWV  WR defLQe  WKe  RSWLPaO  OeQJWK Rf  PRQWKO\  WePR]RORPLde  (TMZ) WKeUaS\ 
ZeUe  SXbOLVKed  aV  abVWUacWV  fRU WKe  SNO 2015  aQQXaO  PeeWLQJ.  IQ WKe  fLUVW  Rf  WKeVe  VWXdLeV 
(UefeUeQce  325, abVWUacW  ATCT-08 ), a OaUJe  WeaP Rf  LQYeVWLJaWRUV  UeWURVSecWLYeO\  aQaO\]ed 
daWa fURP fRXU OaUJe  UaQdRPL]ed  WULaOV  ZLWK WKe  aLP Rf  cRPSaULQJ  6 c\cOeV  Rf  PRQWKO\ 
TMZ WR >6 c\cOeV.  OQO\  SaWLeQWV  ZKR Kad  cRPSOeWed  6 c\cOeV  Rf  TMZ aQd  Kad  QRW 
SURJUeVVed  ZLWKLQ 28  da\V  Rf  cRPSOeWLQJ  c\cOe  6 ZeUe  LQcOXded.  IPSRUWaQW  SURJQRVWLc 
facWRUV  VXcK aV  aJe, SeUfRUPaQce  VWaWXV, e[WeQW  Rf  UeVecWLRQ aQd  MGMT VWaWXV  ZeUe 
LQcRUSRUaWed  LQWR WKe  aQaO\VLV.  FRU WKeVe  SaWLeQWV, WUeaWPeQW  ZLWK PRUe  WKaQ 6 c\cOeV  Rf 
TMZ ZaV  aVVRcLaWed  ZLWK VLJQLfLcaQWO\  LPSURYed  SURJUeVVLRQ-fUee  VXUYLYaO  [HR=0.77, 
S=0.03] LQdeSeQdeQWO\  Rf  WKe  e[aPLQed  SURJQRVWLc facWRUV, aQd  ZaV  SaUWLcXOaUO\  beQefLcLaO 
fRU WKRVe  ZLWK PeWK\OaWed  MGMT VWaWXV.  SXUSULVLQJO\, RYeUaOO  VXUYLYaO  ZaV  QRW 
VLJQLfLcaQWO\  dLffeUeQW  beWZeeQ WKe  WZR JURXSV  (S=0.99).  
 
IQ WKe  VecRQd  abVWUacW  (UefeUeQce  326, abVWUacW  ATPS-38 ),  a JaSaQeVe  JURXS  aWWePSWed  WR 
cOaULf\  ZKeWKeU PRUe  WKaQ 12 c\cOeV  Rf  TMZ ZaV  beQefLcLaO  LQ WeUPV  Rf  LQcUeaVed  VXUYLYaO. 
PaWLeQWV  LQ WKLV  VWXd\  ZeUe  dLYLded  LQWR fRXU JURXSV: a) 12 c\cOeV, b) 24 c\cOeV, c) PRUe 
WKaQ 24 c\cOeV  XQWLO  UeOaSVe, aQd  d) be\RQd  12 c\cOeV  (WKLV  JURXS  LQcOXdeV  WKe  b) aQd  c) 
JURXSV).  12, 14, 12, aQd  40 SaWLeQWV  ZeUe  LQcOXded  LQ eacK Rf  WKeVe  JURXSV. NR VLJQLfLcaQW 
SURJUeVVLRQ-fUee  VXUYLYaO  dLffeUeQce  ZaV  deWecWed  beWZeeQ JURXSV  a) aQd  b), LPSO\LQJ  a 
OacN Rf  beQefLW  Rf  24 YeUVXV  12 c\cOeV.  IPSRUWaQWO\, SaWLeQWV  ZKR ZeUe  abOe  WR cRQWLQXe 
TMZ WUeaWPeQW  fRU aW  OeaVW  12 c\cOeV  (aOO  WKe  SaWLeQWV  LQ WKLV  VWXd\) Kad  a PedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  Rf  4.3 \eaUV  aQd  PedLaQ RYeUaOO  VXUYLYaO  Rf  6.3 \eaUV.  TKLV  VWXd\ 
faLOed  WR VKRZ  a beQefLW  Rf  cRQWLQXLQJ  TMZ c\cOeV  be\RQd  12. 
 
 

CRPbiQiQg Whe  SWaQdaUd  TUeaWPeQW ZiWh  AddiWiRQaO  AgeQWV¬

FeZ  RQcRORJLVWV  beOLeYe  WKaW  VLQJOe-aJeQW  WUeaWPeQWV  aUe  OLNeO\  WR be  cXUaWLYe. TKe  LVVXe  LV 
fLQdLQJ  WKe  RSWLPaO  cRPbLQaWLRQV, baVed  RQ WR[LcLWLeV  aQd  dLffeUeQceV  LQ WKe  PecKaQLVPV 
Rf  acWLRQV. PULRU WR WKe  LQWURdXcWLRQ Rf  WePR]RORPLde, WKe  PCV cRPbLQaWLRQ Rf 
SURcaUba]LQe, CCNU, aQd  YLQcULVWLQe  Kad  beeQ WKe  PRVW  ZLdeO\  XVed  cRPbLQaWLRQ 
WUeaWPeQW  fRU JOLRbOaVWRPaV, bXW  LWV  XVe  KaV  QeYeU beeQ VKRZQ WR SURdXce  a beWWeU 
RXWcRPe  WKaQ WUeaWPeQW  ZLWK BCNU  aV  a VLQJOe  aJeQW. NeYeUWKeOeVV, WKeUe  LV  QRZ  a OaUJe 
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aPRXQW  Rf  UeVeaUcK VWXd\LQJ  WKe  effecWV  Rf  cRPbLQLQJ  WePR]RORPLde  ZLWK RWKeU WKeUaSLeV, 
PRVW  Rf  ZKLcK VXSSRUWV  WKe  YLeZ  WKaW  VXcK cRPbLQaWLRQV  LPSURYe  WUeaWPeQW  RXWcRPe, 
VRPeWLPeV  VXbVWaQWLaOO\. A YaULeW\  Rf  addLWLRQaO  WKeUaSLeV  aUe  dLVcXVVed  LQ WKe  fROORZLQJ 
cKaSWeUV. 
 
 
 

3.  OSWXQH  (IRUPHUO\  NRYRTTF-100A)  b\  NRYRFXUH¬
 
IQ WKe  VSULQJ  Rf  2011, WKe  FDA aSSURYed  WKe  fRXUWK WUeaWPeQW  eYeU fRU JOLRbOaVWRPa. 
UQOLNe  WKe  SUeYLRXV  WKUee  (JOLadeO, WePR]RORPLde, aQd  AYaVWLQ), WKe  QeZ  WUeaWPeQW 
LQYROYeV  QR dUXJV  RU VXUJeU\, bXW  LQVWead  XVeV  a ³KeOPeW´  Rf  eOecWURdeV  WKaW  JeQeUaWeV  a 
ORZ  OeYeO  Rf  aOWeUQaWLQJ  eOecWULcaO  cXUUeQW. A bLRWecK cRPSaQ\  caOOed  NRYRcXUe  KaV 
deYeORSed  WKe  deYLce, caOOed  OSWXQe, baVed  RQ e[SeULPeQWaO  fLQdLQJV  WKaW  eOecWUR- 
PaJQeWLc fLeOdV  dLVUXSW  WXPRU JURZWK b\  LQWeUfeULQJ  ZLWK WKe  PLWRVLV  VWaJe  Rf  ceOO 
dLYLVLRQ, caXVLQJ  WKe  caQceU ceOOV  WR dLe  LQVWead  Rf  SUROLfeUaWLQJ  (138). HeaOWK\  bUaLQ ceOOV 
UaUeO\  dLYLde  aQd  WKXV  aUe  XQaffecWed. TKe  WUeaWPeQW  LQYROYeV  ZeaULQJ  a cROOecWLRQ Rf 
eOecWURdeV  fRU 18  RU PRUe  KRXUV  SeU da\, ZKLcK aOORZV  WKe  SaWLeQW  WR OLYe  RWKeUZLVe 
QRUPaOO\. TKLV  aSSURYaO  LQ 2011 ZaV  WKe  RXWcRPe  Rf  a UaQdRPL]ed  SKaVe  3 WULaO  fRU 
UecXUUeQW  JOLRbOaVWRPa, LQ ZKLcK NRYR-TTF (QRZ  caOOed  OSWXQe) WUeaWPeQW  ZaV  eTXaOO\ 
effecWLYe  aV  SK\VLcLaQ¶V  cKRLce  cKePRWKeUaS\, bXW  ZLWK UedXced  WR[LcLW\  aQd  beWWeU TXaOLW\ 
Rf  OLfe  (139, 140). 
 
 

Optune  plus  chemoradiation, the ne[t  standard of care?¬
 
EF-14 LV  a SKaVe  3 UaQdRPL]ed  cOLQLcaO  WULaO  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa ZKLcK 
cRPSaUed  VWaQdaUd  Rf  caUe  cKePRUadLaWLRQ fROORZed  b\  OSWXne (NRYRTTF) aQd 
PRQWKO\  c\cOeV  Rf  TePRdaU, YeUVXV  cKePRUadLaWLRQ fROORZed  b\  PRQWKO\  c\cOeV  Rf 
TePRdaU aORQe.  
 
IQ NRYePbeU 2014, aW  WKe  aQQXaO  SNO PeeWLQJ  LQ MLaPL BeacK, RRJeU SWXSS  Pade  a 
³OaWe-bUeaNLQJ´  SUeVeQWaWLRQ befRUe  a SacNed  aXdLeQce, deVcULbLQJ  LQWeULP VXUYLYaO 
RXWcRPeV  fURP WKe  EF-14 WULaO, eVVeQWLaOO\  XVKeULQJ  LQ ZKaW  Pa\  becRPe  WKe  QeZ  VWaQdaUd 
Rf  caUe  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa. TKLV  WULaO  LV  WKe fLUVW  PaMRU  SKaVe 3 WULaO  VLQce 
WKe ³SWXSS SURWRcRO ́ ZaV  eVWabOLVKed  LQ 2005  WR UeSRUW  a SRVLWLYe, VWaWLVWLcaOO\ VLJQLfLcaQW 
VXUYLYaO  beQefLW  fRU  QeZO\ dLaJQRVed  JOLRbOaVWRPa. IQ facW, WKe  WULaO  ZaV  VR VXcceVVfXO 
WKaW  LW  ZaV  WeUPLQaWed  eaUO\  aQd  RQ DecePbeU 2, NRYRcXUe  aQQRXQced  WKaW  WKe  FDA Kad 
aSSURYed  aQ LQYeVWLJaWLRQaO  deYLce  e[ePSWLRQ (IDE) VXSSOePeQW  aOORZLQJ  aOO  WKe  cRQWURO 
SaWLeQWV  LQ WKe  EF-14 WULaO  WR beJLQ UeceLYLQJ  WKeUaS\  ZLWK OSWXQe  WXPRU WUeaWLQJ  fLeOdV. 
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TKe  LQWeULP UeVXOWV  SUeVeQWed  LQ MLaPL ZeUe  baVed  RQ WKe  fLUVW  315  SaWLeQWV  eQUROOed  LQ 
WKe  WULaO, ZKR Kad  aW  OeaVW  18  PRQWKV  Rf  fROORZ-XS. Of  WKeVe, 105  ZeUe  UaQdRPL]ed  LQWR WKe 
cRQWURO  aUP aQd  210 ZeUe  UaQdRPL]ed  WR UeceLYe  WXPRU WUeaWLQJ  fLeOdV. SXUYLYaO  aQd 
SURJUeVVLRQ-fUee  VXUYLYaO  ZeUe  PeaVXUed  fURP WKe  WLPe  Rf  UaQdRPL]aWLRQ, ZKLcK ZaV  a 
PedLaQ Rf  3.8  PRQWKV  afWeU dLaJQRVLV. MedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  7.1 PRQWKV  LQ 
WKe  OSWXQe  aUP YeUVXV  4 PRQWKV  LQ WKe  cRQWURO  aUP (Ka]aUd  UaWLR 0.63, ZLWK a KLJK deJUee 
Rf  VWaWLVWLcaO  VLJQLfLcaQce, S=0.001).  MedLaQ RYeUaOO  VXUYLYaO  fURP UaQdRPL]aWLRQ ZaV  19.6 
PRQWKV  LQ WKe  OSWXQe  aUP YeUVXV  16.6 PRQWKV  LQ WKe  cRQWURO  aUP (Ka]aUd  UaWLR 0.75, 
VWaWLVWLcaOO\  VLJQLfLcaQW, S=0.034). 2-\eaU VXUYLYaO  ZaV  43%  LQ WKe  OSWXQe  aUP YeUVXV  29% 
LQ WKe  cRQWURO  aUP. IW  PXVW  be  NeSW  LQ PLQd  WKaW  aOO  WKeVe  VWaWLVWLcV  aUe  PeaVXUed  fURP 
UaQdRPL]aWLRQ, URXJKO\  4 PRQWKV  fURP dLaJQRVLV, PeaQLQJ  WKaW  PedLaQ RYeUaOO  VXUYLYaO  LQ 
WKe  OSWXQe  aUP aSSURacKeV  24 PRQWKV  fURP dLaJQRVLV.  TKe  VWaWLVWLcV  abRYe  aUe  fRU WKe 
LQWeQWLRQ-WR-WUeaW  (ITT) SRSXOaWLRQ, ZKLcK LQcOXdeV  aOO  SaWLeQWV  UaQdRPL]ed, aV  RSSRVed 
WR WKe  aV-WUeaWed  (SeU-SURWRcRO) SRSXOaWLRQ, ZKLcK e[cOXdeV  SaWLeQWV  ZKR dLd  QRW  VWaUW 
WKeLU VecRQd  cRXUVe  Rf  WePR]RORPLde  RU Kad  PaMRU SURWRcRO  YLROaWLRQV. 
 
AQ OcWRbeU 5, 2015  SUeVV  UeOeaVe  aQQRXQced  WKaW  WKe  FDA Kad  aSSURYed  OSWXQe  LQ 
cRPbLQaWLRQ ZLWK WePR]RORPLde  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa, QRW  TXLWe  a \eaU afWeU 
WKe  fLUVW  VXUYLYaO  daWa fURP WKe  WULaO  ZaV  SXbOLcL]ed.  TKLV  LV  WKe  fLUVW  aSSURYaO  Rf  a WKeUaS\ 
fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa VLQce  WePR]RORPLde  ZaV  aSSURYed  fRU WKLV  LQdLcaWLRQ LQ 
MaUcK 2005.  TZR PRQWKV  OaWeU, LQ DecePbeU 2015, WKe  SUeOLPLQaU\  UeVXOWV  Rf  WKe  EF-14 
WULaO  ZeUe  SXbOLVKed  LQ WKe  JRXUQaO  Rf  WKe  APeULcaQ MedLcaO  AVVRcLaWLRQ (327). TKLV 
SXbOLcaWLRQ deWaLOed  UeVXOWV  fRU WKe  fLUVW  315  SaWLeQWV  eQUROOed, WKe  VaPe  SaWLeQWV  UeSRUWed 
XSRQ aW  WKe  SNO 2015  aQQXaO  PeeWLQJ.  AddLWLRQaO  VXUYLYaO  aQaO\VLV  RQ WKe  SeU-SURWRcRO 
SRSXOaWLRQ (aV  RSSRVed  WR WKe  LQWeQWLRQ-WR-WUeaW  SRSXOaWLRQ) JaYe  aQ RYeUaOO  VXUYLYaO  fURP 
UaQdRPL]aWLRQ Rf  20.5  PRQWKV  LQ WKe  OSWXQe  JURXS  aQd  15.6 PRQWKV  fRU WKe  cRQWURO  JURXS 
(WKaW  LV, abRXW  24.3 PRQWKV  aQd  19.3  PRQWKV  fURP dLaJQRVLV) (HR=0.64, S=0.004).  
 
OXWcRPeV  fRU WKe  eQWLUe  WULaO  SRSXOaWLRQ Rf  695  SaWLeQWV  ZeUe  SXbOLVKed  fRU WKe  2016 SNO 
cRQfeUeQce , ZLWK aQ XSdaWed  SUeVV  UeOeaVe  fURP NRYRcXUe  cRPLQJ  LQ ASULO  2017. 
CRQfLUPLQJ  WKe  UeVXOWV  Rf  WKe  LQWeULP aQaO\VLV, PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV 
VLJQLfLcaQWO\  LPSURYed  LQ WKe  OSWXQe  JURXS  b\  MXVW  XQdeU 3 PRQWKV  (6.7  YeUVXV  4 PRQWKV 
fURP UaQdRPL]aWLRQ).  MedLaQ RYeUaOO  VXUYLYaO  fURP UaQdRPL]aWLRQ ZaV  LPSURYed  b\ 
QeaUO\  fLYe  PRQWKV  (20.8  YeUVXV  16 PRQWKV). SXUYLYaO  UaWe  aW  2 \eaUV  fURP UaQdRPL]aWLRQ 
ZaV  42.5%  LQ WKe  OSWXQe  JURXS  YeUVXV  30%  LQ WKe  cRQWURO  JURXS. TKe  ASULO  2017  XSdaWe 
aOVR UeSRUWed  RQ 5  \eaU VXUYLYaO  UaWe, ZKLcK ZaV  13%  LQ WKe  OSWXQe  aUP YeUVXV  5%  LQ WKe 
cRQWURO  aUP. 
 
AV  Rf  JXO\  2016, WKe  NaWLRQaO  CRPSUeKeQVLYe  CaQceU NeWZRUN (NCCN) Kad  JLYeQ OSWXQe 
a 2A OLVWLQJ  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa, LQdLcaWLQJ  XQLfRUP cRQVeQVXV  aPRQJVW  WKe 
NCCN SaQeO  WKaW  WKLV  WUeaWPeQW  LV  aSSURSULaWe.  AV  WKe  NCCN LV  NQRZQ aV  VeWWLQJ  WKe 
VWaQdaUd  WUeaWPeQW  JXLdeOLQeV  fRU caQceU LQ WKe  USA, WKLV  fRUPaOL]eV  WKe  cRQceSW  Rf 
OSWXQe  aV  SaUW  Rf  a QeZ  VWaQdaUd  Rf  caUe  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa.  AOWKRXJK LWV 
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VWaWXV  aV  SaUW  Rf  a QeZ  VWaQdaUd  Rf  caUe  Pa\  VWLOO  be  dLVSXWed  b\  VRPe, NRYRcXUe  KaV 
aQQRXQced  WKaW  OSWXQe  LV  QRZ  aYaLOabOe  aW  RYeU 600 WUeaWPeQW  ceQWeUV  LQ WKe  USA (cOLcN 
KeUe  fRU a OLVW  Rf  WKeVe  US ceQWeUV), aV  ZeOO  aV  350 addLWLRQaO  LQVWLWXWLRQV  LQWeUQaWLRQaOO\, 
LQcOXdLQJ  ORcaWLRQV  LQ GeUPaQ\, SZLW]eUOaQd, AXVWULa, aQd  JaSaQ. 
 
 
 

4.  OWKHU CKHPRWKHUaS\  aQG  CaQFHU DUXJV¬
¬

CCNU (lomustine)¬
 
A UeSRUW  fURP GeUPaQ\  cRPbLQed  TMZ ZLWK CCNU  (ORPXVWLQe), WKe  QLWURVRXUea 
cRPSRQeQW  Rf  WKe  PCV cRPbLQaWLRQ (52). PaWLeQWV  (N=39) UeceLYed  CCNU  RQ da\  1 Rf 
eacK 6-ZeeN c\cOe, aQd  TMZ RQ da\V  2-6. ELJKW  SaWLeQWV  UeceLYed  LQWeQVLfLed  dRVeV  Rf 
bRWK dUXJV, ZLWK VRPeZKaW  beWWeU VXUYLYaO  UeVXOWV  (bXW  ZLWK VXbVWaQWLaOO\  LQcUeaVed 
WR[LcLW\). FRU SUeVeQW  SXUSRVeV, WKe  UeVXOWV  Rf  aOO  SaWLeQWV  aUe  aJJUeJaWed. MedLaQ VXUYLYaO 
WLPe  ZaV  23 PRQWKV, aQd  VXUYLYaO  UaWeV  ZeUe  47%, 26%, 18%, aQd  16%  aW  2, 3, 4, aQd  5 
\eaUV, UeVSecWLYeO\. FRXU Rf  WKe  39 SaWLeQWV  Kad  QR UecXUUeQce  aW  WKe  5-\eaU PaUN. OQO\  23 
Rf  WKe  39 SaWLeQWV  ZeUe  aVVeVVabOe  fRU WKe  VWaWXV  Rf  WKe  MGMT JeQe. TKRVe  ZLWK 
PeWK\OaWed  MGMT  Kad  a PedLaQ VXUYLYaO  Rf  34 PRQWKV, ZKLOe  WKRVe  ZLWK XQPeWK\OaWed 
MGMT Kad  a PedLaQ VXUYLYaO  Rf  RQO\  12.5  PRQWKV. 
 
TKeVe  UeVXOWV, LQcOXdLQJ  a 5-\eaU VXUYLYaO  UaWe  Rf  16%, aUe  aPRQJ  WKe  beVW  \eW  UeSRUWed, 
aObeLW  ZLWK a UeOaWLYeO\  VPaOO  QXPbeU Rf  SaWLeQWV. BXW  LW  aOVR VKRXOd  be  aSSUecLaWed  WKaW 
SaWLeQWV  ZKR VXffeUed  a UecXUUeQce  UeceLYed  e[WeQVLYe  VaOYaJe  WKeUaS\  Rf  YaULRXV  W\SeV, 
ZKLcK Pa\  KaYe  cRQWULbXWed  VXbVWaQWLaOO\  WR VXUYLYaO  WLPe.  TKe  addLWLRQ Rf  CCNU  WR 
VWaQdaUd  WKeUaS\  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa LV  cXUUeQWO\  beLQJ  WeVWed  LQ a SKaVe  3 
WULaO  LQ GeUPaQ\. 
 
 

BCNU (carmustine)  and Gliadel  (carmustine  Zafers)¬
 
TKe  cRPbLQaWLRQ Rf  TePRdaU ZLWK BCNU, WKe  WUadLWLRQaO  cKePRWKeUaS\  fRU JOLRbOaVWRPaV, 
KaV  aOVR beeQ VWXdLed, bXW  KaV  beeQ cRPSOLcaWed  b\  LVVXeV  Rf  WR[LcLW\  aQd  WKe  RSWLPaO 
VcKedXOe  Rf  dRVe  adPLQLVWUaWLRQ fRU WKe  WZR dUXJV. HRZeYeU, a UeceQW  SXbOLVKed  UeSRUW 
LQYROYLQJ  SaWLeQWV  ZLWK WXPRUV  UecXUULQJ  afWeU UadLaWLRQ bXW  QR SULRU cKePRWKeUaS\  faLOed 
WR VKRZ  aQ\  beQefLW  Rf  cRPbLQLQJ  BCNU  ZLWK TePRdaU, cRPSaUed  WR TePRdaU aORQe, aV 
WKe  PFS-6 fRU WKe  cRPbLQaWLRQ ZaV  RQO\  21%, accRPSaQLed  b\  cRQVLdeUabOe  WR[LcLW\  (53). 
 
AQ LPSRUWaQW  YaULaWLRQ LQ WKe  XVe  Rf  BCNU  KaV  beeQ WKe  deYeORSPeQW  Rf  SRO\PeU ZafeUV 
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NQRZQ aV  JOLadeO. A QXPbeU Rf  VXcK ZafeUV  aUe  LPSOaQWed  WKURXJKRXW  WKe  WXPRU VLWe  aW  WKe 
WLPe  Rf  VXUJeU\. BCNU  WKeQ JUadXaOO\  dLffXVeV  fURP WKe  ZafeUV  LQWR WKe  VXUURXQdLQJ 
bUaLQ. A SRVVLbOe  SURbOeP ZLWK WKe  WUeaWPeQW  LV  WKaW  WKe  dUXJ  ZLOO  dLffXVe  RQO\  a VPaOO 
dLVWaQce  fURP WKe  LPSOaQW  VLWeV, aQd  WKXV  faLO  WR cRQWacW  VLJQLfLcaQW  SRUWLRQV  Rf  WKe  WXPRU. 
HRZeYeU, a SKaVe  III cOLQLcaO  WULaO  KaV  dePRQVWUaWed  WKaW  VXUYLYaO  WLPe  fRU UecXUUeQW  KLJK- 
JUade  JOLRPaV  LV  VLJQLfLcaQWO\  LQcUeaVed  b\  WKe  JOLadeO  ZafeUV  UeOaWLYe  WR cRQWURO  VXbMecWV 
UeceLYLQJ  ZafeUV  ZLWKRXW  BCNU, aOWKRXJK WKe  LQcUeaVe  LQ VXUYLYaO  WLPe, ZKLOe 
VWaWLVWLcaOO\  VLJQLfLcaQW, ZaV  UeOaWLYeO\  PRdeVW  (54). PURbabO\  WKe  beVW  eVWLPaWe  Rf  WKe 
beQefLW  Rf  JOLadeO  aV  aQ LQLWLaO  WUeaWPeQW  cRPeV  fURP a UaQdRPL]ed  cOLQLcaO  WULaO, 
cRQdXcWed  LQ EXURSe  (55), ZKLcK UeSRUWed  a PedLaQ VXUYLYaO  Rf  13.9 PRQWKV  fRU SaWLeQWV 
UeceLYLQJ  JOLadeO  cRPSaUed  WR a PedLaQ VXUYLYaO  Rf  11.6 PRQWKV  fRU SaWLeQWV  LPSOaQWed 
ZLWK SOacebR ZafeUV. AV  ZLWK RWKeU fRUPV  Rf  cKePRWKeUaS\, OaUJeU dLffeUeQceV  ZeUe 
eYLdeQW  fRU ORQJ-WeUP VXUYLYaO. AfWeU a fROORZ-XS  SeULRd  Rf  56 PRQWKV, 9 Rf  120 SaWLeQWV 
ZKR UeceLYed  JOLadeO  ZeUe  aOLYe, cRPSaUed  WR RQO\  2 Rf  120 Rf  WKRVe  UeceLYLQJ  WKe 
SOacebR. HRZeYeU, WKe  UeVXOWV  ZeUe  QRW  UeSRUWed  VeSaUaWeO\  fRU JOLRbOaVWRPaV  YV. RWKeU 
KLJK-JUade  JOLRPaV, VXJJeVWLQJ  WKaW  WKe  RXWcRPe  UeVXOWV  ZRXOd  KaYe  beeQ PRUe  PRdeVW 
fRU WKe  JOLRbOaVWRPa SaWLeQWV  aORQe. 
 
WKeQ JOLadeO  KaV  beeQ cRPbLQed  ZLWK WKe  VWaQdaUd  TMZ + UadLaWLRQ SURWRcRO, VXUYLYaO 
WLPe  VeePV  WR be  VLJQLfLcaQWO\  LPSURYed, aV  aVVeVVed  LQ WKUee  dLffeUeQW  UeWURVSecWLYe 
cOLQLcaO  VWXdLeV. IQ WKe  fLUVW, fURP WKe  MRffLWW  CaQceU CeQWeU LQ FORULda (56), WKe 
cRPbLQaWLRQ SURdXced  a PedLaQ RYeUaOO  VXUYLYaO  Rf  17  PRQWKV, aQd  a 2-\eaU VXUYLYaO  UaWe 
Rf  39%. IQ a VecRQd  cOLQLcaO  WULaO  UeSRUWed  b\  JRKQV  HRSNLQV, ZKeUe  JOLadeO  ZaV 
deYeORSed  (57), 35  SaWLeQWV  UeceLYLQJ  WKe  cRPbLQaWLRQ Kad  a PedLaQ VXUYLYaO  WLPe  Rf  20.7 
PRQWKV  aQd  a 2-\eaU VXUYLYaO  Rf  36%. IQ a WKLUd  WULaO  cRQdXcWed  aW  DXNe  UQLYeUVLW\  (58), 
36 SaWLeQWV  UeceLYLQJ  JOLadeO  LQ addLWLRQ WR WKe  VWaQdaUd  TMZ SURWRcRO  Kad  a PedLaQ 
VXUYLYaO  Rf  20.7  PRQWKV  aQd  a 2-\eaU VXUYLYaO  Rf  47%. TKe  DXNe  cRKRUW  aOVR UeceLYed 
URWaWLRQaO  cKePRWKeUaS\  (ZKLcK LQcOXded  TMZ) VXbVeTXeQW  WR UadLaWLRQ. IW  LV  LPSRUWaQW 
WR NeeS  LQ PLQd  WKaW  SaWLeQWV  eOLJLbOe  WR UeceLYe  JOLadeO  PXVW  KaYe  RSeUabOe  WXPRUV, ZKLcK 
e[cOXdeV  SaWLeQWV  ZKR KaYe  UeceLYed  a bLRSV\  RQO\  aQd  KaYe  a JeQeUaOO\  SRRUeU SURJQRVLV 
aV  a UeVXOW. TKe  effecW  Rf  WKLV  VeOecWLRQ bLaV  LV  dLffLcXOW  WR eYaOXaWe  bXW  LW  LV  OLNeO\  WR 
accRXQW  fRU a VLJQLfLcaQW  fUacWLRQ Rf  WKe  LPSURYePeQW  LQ VXUYLYaO  WLPe  ZKeQ JOLadeO 
+TMZ LV  cRPSaUed  WR TMZ aORQe. 
 
A PaMRU adYaQWaJe  Rf  JOLadeO  LV  WKaW  LW  aYRLdV  WKe  V\VWePLc VLde  effecWV  Rf  LQWUaYeQRXV 
BCNU, ZKLcK caQ be  cRQVLdeUabOe, QRW  RQO\  LQ WeUPV  Rf  ORZ  bORRd  cRXQWV  bXW  aOVR LQ 
WeUPV  Rf  a VLJQLfLcaQW  ULVN Rf  PaMRU SXOPRQaU\  SURbOePV. BXW  JOLadeO  SURdXceV  LWV  RZQ 
VLde  effecWV, LQcOXdLQJ  aQ eOeYaWed  ULVN Rf  LQWUacUaQLaO  LQfecWLRQV  aQd  VeL]XUeV. HRZeYeU, 
WKe  OacN Rf  V\VWePLc WR[LcLW\  PaNeV  JOLadeO  a caQdLdaWe  fRU YaULRXV  dUXJ  cRPbLQaWLRQV. 
EVSecLaOO\  QRWeZRUWK\  LV  a UeceQW  SKaVe  II WULaO  ZLWK 50 SaWLeQWV  ZLWK UecXUUeQW  WXPRUV 
WKaW  cRPbLQed  JOLadeO  ZLWK 06-BG, a dUXJ   WKaW  deSOeWeV  WKe  MGMT eQ]\Pe  LQYROYed  LQ 
UeSaLU Rf  cKePRWKeUaS\-LQdXced  daPaJe, bXW  aOVR caXVeV  XQacceSWabOe  bRQe  PaUURZ 
WR[LcLW\  ZKeQ cKePRWKeUaS\  LV  JLYeQ V\VWePLcaOO\. SXUYLYaO  UaWeV  aW  VL[ PRQWKV, RQe  \eaU 
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aQd  WZR \eaUV  ZeUe  82%, 47%, aQd  10%, UeVSecWLYeO\  (59) ZKLcK VeePV  QRWabO\  beWWeU WKaQ 
WKe  eaUOLeU cOLQLcaO  WULaO  ZLWK UecXUUeQW  WXPRUV  XVLQJ  JOLadeO  ZLWKRXW  WKe  06-BG, LQ ZKLcK 
WKe  cRUUeVSRQdLQJ  VXUYLYaO  UaWeV  ZeUe  56%, 20%, aQd  10%. MedLaQ VXUYLYaOV  ZeUe  aOVR 
QRWabO\  LPSURYed  b\  WKe  addLWLRQ Rf  06-BG (50.3 ZeeNV  YeUVXV  28  ZeeNV). 
 
 

Platinum  compounds¬
 
AQ LPSURYePeQW  LQ UeVXOWV  UeOaWLYe  WR WKRVe  RbWaLQed  ZLWK TePRdaU aORQe  KaV  aOVR beeQ 
UeSRUWed  ZKeQ TePRdaU KaV  beeQ cRPbLQed  ZLWK cLVSOaWLQ. IQ a SaLU Rf  cOLQLcaO  VWXdLeV 
SeUfRUPed  LQ IWaO\  (61, 62) ZLWK SaWLeQWV  ZLWK UecXUUeQW  WXPRUV, WKe  PFS-6 ZaV  34%  aQd 
35%. A WUeaWPeQW  SURWRcRO  ZLWK QeZO\  dLaJQRVed  SaWLeQWV  WKaW  aOVR VeePV  WR KaYe 
SURdXced  beWWeU UeVXOWV  WKaQ TePRdaU aV  a VLQJOe  aJeQW  cRPbLQed  TePRdaU ZLWK bRWK 
cLVSOaWLQ aQd  eWRSRVLde  (VP-16), JLYeQ WKURXJK WKe  caURWLd  aUWeU\  (63). CLVSOaWLQ aQd 
eWRSRVLde   ZeUe  JLYeQ afWeU VXUJeU\  aQd  cRQWLQXed  fRU WKUee  c\cOeV  VSaced  eYeU\  3 ZeeNV 
aSaUW, fROORZed  b\  WKe  VWaQdaUd  SURWRcRO  Rf  UadLaWLRQ SOXV  ORZ-dRVe  TePRdaU, WKeQ 
KLJK-dRVe  TePRdaU RQ WKe  VcKedXOe  Rf  da\V  1-5  Rf  eYeU\  PRQWK. FRU 15  SaWLeQWV  VWXdLed, 
PedLaQ VXUYLYaO  ZaV  25  PRQWKV. 
 
 

Procarba]ine¬
 
TePRdaU KaV  aOVR beeQ cRPbLQed  ZLWK SURcaUba]LQe  (64). WKLOe  WKe  UeSRUW  Rf  WKaW  VWXd\ 
dLd  QRW  LQcOXde  WKe  PFS-6 VWaWLVWLc, LW  dLd  UeSRUW  aQ XQXVXaOO\  KLJK SeUceQWaJe  Rf  WXPRU 
UeJUeVVLRQV, VXJJeVWLQJ  WKaW  WKLV  cRPbLQaWLRQ PLJKW  be  effecWLYe. 
 
 

Bevaci]umab  (Avastin)¬
 
TKe  PRVW  QRWabOe  deYeORSPeQW  LQ dUXJ  cRPbLQaWLRQV  KaV  beeQ WKe  addLWLRQ Rf  WKe  aQWL- 
aQJLRJeQLc dUXJ, AYaVWLQ (aOVR NQRZQ aV  beYacL]XPab), WR WKe  VWaQdaUd  SWXSS  SURWRcRO. 
AV  ZLOO  be  dLVcXVVed  OaWeU, AYaVWLQ KaV  FDA aSSURYaO  fRU WKe  WUeaWPeQW  Rf  JOLRbOaVWRPaV 
WKaW  KaYe  UecXUUed  RU SURJUeVVed  afWeU LQLWLaO  WUeaWPeQW. SeYeUaO  cOLQLcaO  WULaOV  KaYe  QRZ 
LQYeVWLJaWed  LWV  cRPbLQaWLRQ ZLWK WKe  JROd  VWaQdaUd  TePRdaU SURWRcRO.  
 
ReceQWO\, WKeUe  KaYe  beeQ WZR OaUJe  UaQdRPL]ed  SKaVe  III cOLQLcaO  WULaOV  cRPSaULQJ 
WKe  SWXSS  SURWRcRO  aQd  WKe  SWXSS  SURWRcRO  + AYaVWLQ, fRU QeZO\  dLaJQRVed  SaWLeQWV. IQ WKe 
fLUVW  Rf  WKeVe  (70), NQRZQ aV  WKe  AVAJOLR WULaO, PedLaQ PFS ZaV  10.6 PRQWKV  fRU WKRVe 
UeceLYLQJ  AYaVWLQ YeUVXV  6.2 PRQWKV  fRU WKRVe  UeceLYLQJ  RQO\  WKe  SWXSS  SURWRcRO, a 
VWaWLVWLcaOO\  VLJQLfLcaQW  dLffeUeQce. HRZeYeU, PedLaQ RYeUaOO  VXUYLYaO  ZaV  QRW  dLffeUeQW 
(16.8  PRQWKV  YV. 16.7  PRQWKV). IW  VKRXOd  be  QRWed  WKaW  SaWLeQWV  LQ WKe  cRQWURO  JURXS 
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W\SLcaOO\  UeceLYed  AYaVWLQ afWeU WXPRU SURJUeVVLRQ RccXUUed, VR WKaW  WKe  cRPSaULVRQ ZaV 
UeaOO\  beWZeeQ AYaVWLQ JLYeQ eaUO\  YeUVXV  AYaVWLQ JLYeQ RQO\  afWeU UecXUUeQce. AddLWLRQaO 
UeVXOWV  ZeUe  WKaW  72%  Rf  WKe  AYaVWLQ JURXS  ZaV  aOLYe  aW  RQe  \eaU, cRPSaUed  WR 66%  Rf  WKe 
cRQWURO  JURXS, ZKLOe  WZR \eaU VXUYLYaO  ZaV  34%  YV. 30%. 
 
IQ WKe  VecRQd  Rf  WKeVe  OaUJe  WULaOV  (71), cRQdXcWed  b\  WKe  RTOG cRQVRUWLXP, WKe  deVLJQ 
ZaV  eVVeQWLaOO\  VLPLOaU WR WKe  AVAJOLR WULaO, aV  ZeUe  WKe  UeVXOWV. MedLaQ PFS ZaV  10 
PRQWKV  fRU WKRVe  UeceLYLQJ  AYaVWLQ YV. 7.3 PRQWKV  fRU WKe  cRQWURO  JURXS  (aJaLQ VWaWLVWLcaOO\ 
VLJQLfLcaQW), ZKLOe  PedLaQ RYeUaOO  VXUYLYaO  ZaV  15.7  PRQWKV  fRU WKe  AYaVWLQ JURXS 
cRPSaUed  WR 16.1 PRQWKV  fRU WKe  cRQWURO, a QRQVLJQLfLcaQW  dLffeUeQce. 
 
TKe  beVW  LQWeUSUeWaWLRQ Rf  WKeVe  UeVXOWV  LV  WKaW  SaWLeQWV  KaYe  a ORQJeU WLPe  ZLWKRXW  WXPRU 
SURJUeVVLRQ, aQd  SUeVXPabO\  a beWWeU TXaOLW\  Rf  OLfe, ZKeQ AYaVWLQ LV  XVed  aV  SaUW  Rf  WKe 
LQLWLaO  WUeaWPeQW. HRZeYeU, WKeUe  LV  QR beQefLW  fRU RYeUaOO  VXUYLYaO, ZKeQ cRPSaUed  WR 
ZLWKKROdLQJ  AYaVWLQ XQWLO  UecXUUeQce  LV  deWecWed. AQ addLWLRQaO  feaWXUe  Rf  WKe  UeVXOWV, QRW 
ePSKaVL]ed  b\  WKe  aXWKRUV  Rf  WKe  UeSRUWV, LV  WKaW  WKe  RYeUaOO  VXUYLYaO  WLPeV  ZeUe  QRW 
QRWabO\  beWWeU, aQd  LQ PaQ\  caVeV  ZRUVe, WKaQ WKRVe  RbWaLQed  ZKeQ WKe  SWXSS  SURWRcRO  LV 
cRPbLQed  ZLWK YaULRXV  RWKeU WUeaWPeQW  aJeQWV. 
 
 

EGFR inhibitors:  Iressa,  Tarceva, and Erbitu[ (gefitinib,  erlotinib, and¬
cetu[imab)¬
 
TKeVe  WKUee  dUXJV, ZKLcK KaYe  FDA aSSURYaO  fRU VeYeUaO  dLffeUeQW  W\SeV  Rf  caQceU, KaYe 
WKe  cRPPRQ feaWXUe  WKaW  WKe\  WaUJeW  a JURZWK-VLJQaOLQJ  cKaQQeO  NQRZQ aV  WKe  eSLdeUPaO 
JURZWK facWRU. OYeUe[SUeVVLRQ RU PXWaWLRQ Rf  EGF UeceSWRUV  LV  LQYROYed  LQ WKe  JURZWK 
PaQ\  dLffeUeQW  NLQdV  Rf  caQceU, LQcOXdLQJ  PRUe  WKaQ KaOf  Rf  JOLRbOaVWRPaV. IQ JeQeUaO, XVe 
Rf  WKeVe  dUXJV  aV  VLQJOe  aJeQWV  KaV  SURdXced  dLVaSSRLQWLQJ  UeVXOWV, aOWKRXJK RccaVLRQaO 
ORQJ-WeUP VXUYLYRUV  KaYe  RccXUUed. MRUe  SURPLVLQJ  UeVXOWV  KaYe  RccXUUed  ZKeQ EGFR 
LQKLbLWRUV  KaYe  beeQ XVed   LQ cRPbLQaWLRQ ZLWK WKe  SWXSS  SURWRcRO. 
 
WKeQ TaUceYa KaV  beeQ added  WR WKe  VWaQdaUd  TePRdaU SURWRcRO  fRU QeZO\  dLaJQRVed 
SaWLeQWV, PedLaQ VXUYLYaO  ZaV  15.3 PRQWKV  (N=97) LQ RQe  VWXd\  (72) aQd  19.3 PRQWKV 
(N=65) LQ a VecRQd  VWXd\  (73). TKe  UeVXOWV  Rf  WKe  VecRQd  VWXd\  ZeUe  cRPSaUed  WR WZR 
SUeYLRXV  SKaVe  II WULaOV  LQYROYLQJ  a VLPLOaU SaWLeQW  SRSXOaWLRQ, LQ ZKLcK TePRdaU ZaV 
cRPbLQed  ZLWK eLWKeU WKaOLdRPLde  RU accXWaQe. MedLaQ VXUYLYaO  fRU WKRVe  WULaOV  ZaV  14.1 
PRQWKV. 
 
TKe  PRdeUaWeO\  SRVLWLYe  UeVXOWV  Rf  WKe  MXVW  deVcULbed  WULaO  aUe  LQ cRQfOLcW  ZLWK a YeU\ 
VLPLOaU WULaO  (N=27) cRQdXcWed  aW  WKe  COeYeOaQd  COLQLc (74). IQ WKaW  WULaO  PedLaQ VXUYLYaO 
ZaV  RQO\  8.6 PRQWKV, QRWabO\  ZRUVe  WKaQ WKe  RXWcRPeV  RbWaLQed  ZKeQ WePRdaU KaV  beeQ 
XVed  ZLWKRXW  WaUceYa. HRZ  WKe  cRQfOLcWLQJ  UeVXOWV  caQ be  UecRQcLOed  LV  XQcOeaU. 
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EUbLWX[ (aOVR NQRZQ aV  ceWX[LPab) LV  a PRQRcORQaO  aQWLbRd\, ZKLcK dLffeUV  fURP IUeVVa 
aQd  TaUceYa, ZKLcK aUe  VPaOO  PROecXOeV, BecaXVe  PRQRcORQaO  aQWLbRdLeV  aUe  QRW  beOLeYed 
WR cURVV  WKe  bORRd-bUaLQ baUULeU, WKe  QaWXUaO  e[SecWaWLRQ LV  WKaW  EUbLWX[ ZRXOd  be 
LQeffecWLYe  aJaLQVW  bUaLQ WXPRUV. AV  a VLQJOe  aJeQW, WKLV  VeePV  WR be  WUXe, aV  PFS-6 ZaV 
RQO\  10%  fRU SaWLeQWV  ZLWK UecXUUeQW  KLJK-JUade  JOLRPaV  (75). BXW  ZKeQ EUbLWX[ ZaV 
added  dXULQJ  WKe  UadLaWLRQ SKaVe  Rf  WKe  VWaQdaUd  WePR]RORPLde  SURWRcRO  fRU 17  QeZO\ 
dLaJQRVed  SaWLeQWV  (76), 87%  Rf  SaWLeQWV  ZeUe  aOLYe  aW  WKe  eQd  Rf  RQe  \eaU aQd  37%  ZeUe 
SURJUeVVLRQ fUee. TKe  PedLaQ VXUYLYaO  WLPe  Kad  QRW  beeQ UeacKed  aW  WKe  WLPe  Rf  WKe  UeSRUW 
(aQ abVWUacW  aW  a PeeWLQJ). IW  LV  SRVVLbO\  LPSRUWaQW  WR QRWe  WKaW  VRPe  LQYeVWLJaWRUV  beOLeYe 
WKaW  UadLaWLRQ WePSRUaULO\  dLVUXSWV  WKe  bORRd-bUaLQ-baUULeU, ZKLcK ZRXOd  aOORZ  a 
PRQRcORQaO  aQWLbRd\  VXcK aV  eUbLWX[ WR UeacK WKe  WXPRU. 
 
AQ LPSRUWaQW  deYeORSPeQW  fRU LdeQWLf\LQJ  SaWLeQWV  OLNeO\  WR UeVSRQd  WR TaUceYa KaV  cRPe 
fURP a VWXd\  (77) Rf  JOLRPa SaWLeQWV  ZKRVe  WXPRU SaWKRORJLeV  ZeUe  aOVR aVVeVVed  fRU WKeLU 
OeYeOV  Rf  a VecRQd  SURWeLQ caOOed  PKB/AKT. TKLV  LV  a VLJQaOLQJ  cKaQQeO  WKaW  UeVXOWV  fURP 
LQacWLYaWLRQ Rf  WKe  PTEN JeQe, a WXPRU VXSSUeVVRU JeQe  cRPPRQO\  PXWaWed  LQ 
JOLRbOaVWRPaV. NRQe  Rf  WKe  WXPRUV  ZLWK KLJK OeYeOV  Rf  PKB/AKT UeVSRQded  WR WUeaWPeQW 
ZLWK TaUceYa, ZKeUeaV  8  Rf  18  WXPRUV  ZLWK ORZ  OeYeOV  dLd  UeVSRQd  WR WKe  WUeaWPeQW. A 
UefLQePeQW  Rf  WKLV  aSSURacK WeVWed  fRU WKUee  dLffeUeQW  SURWeLQV: e[SUeVVLRQ Rf  PTEN, 
e[SUeVVLRQ Rf  EGFR, aQd  Rf  a PXWaWLRQ Rf  WKe  EGFR SURWeLQ NQRZQ aV  EGFR YaULaQW  III 
(78). TKe  OeYeO  Rf  EGFR ZaV  QRW  UeOaWed  WR cOLQLcaO  RXWcRPe, ZKeUeaV  WKe  cR-e[SUeVVLRQ 
Rf  EGFR YaULaQW  III aQd  PTEN VWURQJO\  SUedLcWed  cOLQLcaO  RXWcRPe. 
 
BecaXVe  WKe  LQKLbLWLRQ Rf  PKB/AKT VKRXOd  SOaXVLbO\  LQcUeaVe  WKe  effecWLYeQeVV  Rf  EGFR 
LQKLbLWRUV, a WUeaWPeQW  VWUaWeJ\  QRZ  beLQJ  WeVWed  LV  WKe  cRPbLQaWLRQ Rf  EGFR LQKLbLWRUV 
ZLWK UaSaP\cLQ (WUade  QaPe  UaSaPXQe, JeQeULc QaPe  VLUROLPXV), aQ e[LVWLQJ  dUXJ  XVed 
fRU RUJaQ WUaQVSOaQWV  WR VXSSUeVV  WKe  LPPXQe  V\VWeP aQd  SUeYeQW  RUJaQ UeMecWLRQ, bXW 
ZKLcK aOVR LQKLbLWV  PTOR cRPSOe[ 1, a WXPRU JURZWK SURPRWeU dRZQVWUeaP Rf  AKT. A 
SKaVe  I WULaO  (79) cRPbLQed  IUeVVa ZLWK UaSaP\cLQ fRU 34 SaWLeQWV  (25  GBM) ZLWK 
UecXUUeQW  WXPRUV; WZR SaWLeQWV  Kad  a SaUWLaO  WXPRU UeJUeVVLRQ aQd  13 SaWLeQWV  acKLeYed 
VWabOe  dLVeaVe. PFS-6 ZaV  24%. A VecRQd  cOLQLcaO  WULaO  (80) ZLWK 28  KeaYLO\  SUeWUeaWed 
SaWLeQWV  ZLWK ORZ  SeUfRUPaQce  VWaWXV  (PedLaQ KaUQRfVN\  VcRUe  Rf  60) UeceLYed  eLWKeU 
IUeVVa RU TaUceYa LQ cRPbLQaWLRQ ZLWK UaSaP\cLQ, ZLWK WKe  UeVXOW  WKaW  19%  Rf  SaWLeQWV  Kad 
WXPRU UeJUeVVLRQ ZKLOe  50%  Kad  VWabOe  dLVeaVe, ZLWK a PFS-6 YaOXe  Rf  25%. YeW  a WKLUd 
cOLQLcaO  WULaO  (81) WKaW  cRPbLQed  WaUceYa aQd  VLUROLPXV  fRU UecXUUeQW  GBM  Kad  PXcK ZRUVe 
UeVXOWV, ZLWK PFS-6 YaOXe  Rf  RQO\  3%. 
 
TKe  fRUeJRLQJ  UeVXOWV  Rf  WKe  XVe  Rf  EGFR LQKLbLWRUV  fRU GBM  WUeaWPeQW  UaQJe  fURP 
PRdeUaWeO\  SRVLWLYe  WR PLQLPaO  effLcac\. TKe  UeaVRQV  fRU WKLV  YaULabLOLW\  aUe  QRW  RbYLRXV, 
aOWKRXJK WUeaWPeQW  effLcac\  LV  OLNeO\  deSeQdeQW  RQ QXPeURXV  JeQeWLc PaUNeUV. TKXV, 
ZLWKRXW  a JeQeWLc aQaO\VLV  Rf  LQdLYLdXaO  WXPRUV, LW  LV  KaUd  WR Vee  a baVLV  fRU UecRPPeQdLQJ 
WKeLU XVe. 
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OQe  UeceQW  SaSeU (83) Rf  SRWeQWLaO  PaMRU LPSRUWaQce  KaV  QRWed  WKaW  WXPRUV  Pa\  QRW 
UeVSRQd  WR aQWL-EGFR dUXJV  becaXVe  Rf  acWLYaWLRQ Rf  WKe  JeQe  fRU a VecRQd  JURZWK facWRU 
NQRZQ aV  WKe  LQVXOLQ-OLNe  JURZWK facWRU UeceSWRU I (IGF1R). IGF1R KaV  aOVR beeQ 
LPSOLcaWed  aV  a VRXUce  Rf  UeVLVWaQce  WR WaPR[LfeQ aQd  YaULRXV  RWKeU WUeaWPeQW  aJeQWV. IW  LV 
QRWeZRUWK\, WKeUefRUe, WKaW  WZR Rf  WKe  VXSSOePeQWV  WR be  dLVcXVVed, VLOLbLQLQ aQd 
O\cRSeQe, aUe  NQRZQ WR LQKLbLW  IGF-I.  TKLV  VXJJeVWV  WKaW  VLOLbLQLQ aQd  O\cRSeQe  PLJKW 
VXbVWaQWLaOO\  LQcUeaVe  WKe  effecWLYeQeVV  Rf  aQ\  WUeaWPeQW  WKaW  UeOLeV  RQ EGFR LQKLbLWLRQ. 
MeWfRUPLQ, a ZLdeO\  XVed  dLabeWeV  dUXJ, LV  aOVR NQRZQ WR UedXce  WKe  OeYeO  Rf  IGF-1, 
cXUUeQWO\  LV  XQdeU LQYeVWLJaWLRQ aV  a WUeaWPeQW  fRU VeYeUaO  dLffeUeQW  NLQdV  Rf  caQceU. 
 
AQ LPSRUWaQW  LVVXe  LV  KRZ  WKe  effecWLYeQeVV  Rf  EGFR LQKLbLWRUV  aUe  UeOaWed  WR WKe  fLQdLQJV 
dLVcXVVed  eaUOLeU WKaW  PeWURQRPLc VcKedXOeV  Rf   TePRdaU SURdXce  a OaUJe  VXUYLYaO 
LPSURYePeQW  fRU GBMV  WKaW  KaYe  EGFR RYeUe[SUeVVLRQ. AOO  Rf  WKe  cOLQLcaO  WULaOV 
dLVcXVVed  LQ WKLV  VecWLRQ XVed  WKe  VWaQdaUd  TePRdaU VcKedXOe, VR LW  LV  XQcOeaU ZKeWKeU a 
PeWURQRPLc VcKedXOe  PLJKW  SURdXce  dLffeUeQW  RXWcRPeV. 
 
 

Gleevec  (imatinib)¬
 
GOeeYec (aOVR NQRZQ aV  LPaWLQLb), a VPaOO  PROecXOe  ZKLcK WaUJeWV  a VSecLfLc JeQe  LQYROYed 
LQ WKe  JURZWK Rf  a fRUP Rf  OeXNePLa, UeceLYed  a JUeaW  deaO  Rf  SXbOLcLW\  becaXVe  Rf  LWV 
XQSUecedeQWed  effecWLYeQeVV. AV  ZLOO  be  dLVcXVVed  OaWeU, WKLV  JeQeUaO  VWUaWeJ\  Rf 
LdeQWLf\LQJ  WKe  JURZWK VLJQaOV  fRU WXPRU JURZWK aQd  WKeQ WaUJeWLQJ  WKRVe  VLJQaOV, RU WKeLU 
UeceSWRUV, LV  RQe  Rf  WKe  PaMRU QeZ  aUeaV  LQ caQceU UeVeaUcK. SXcK JURZWK VLJQaOLQJ 
cKaQQeOV  RfWeQ aUe  LQYROYed  LQ VeYeUaO  dLffeUeQW  W\SeV  Rf  caQceU. AOWKRXJK GOeeYec ZaV 
deYeORSed  VSecLfLcaOO\  fRU cKURQLc P\eORJeQRXV  OeXNePLa, LW  aOVR KaV  beeQ VKRZQ WR 
LQKLbLW  a PRUe  JeQeUaO  W\Se  Rf  JURZWK VLJQaO, SOaWeOeW-deULYed  JURZWK facWRU (PDGF), 
ZKLcK LV  aOVR LQYROYed  LQ WKe  JURZWK Rf  JOLRPaV  aQd  RWKeU fRUPV  Rf  caQceU (e.J., VPaOO- 
ceOO  OXQJ  caQceU). LabRUaWRU\  UeVeaUcK KaV  VXSSRUWed  WKe  LPSRUWaQce  Rf  WKLV  VLPLOaULW\  LQ 
WKaW  JOeeYec KaV  beeQ VKRZQ WR VWURQJO\  LQKLbLW  JOLRPa JURZWK, ZLWK WKe  UeVXOW  WKaW  WKeUe 
QRZ  KaYe  beeQ a QXPbeU Rf  VWXdLeV  UeSRUWLQJ  LWV  XVe  ZLWK KLJK-JUade  JOLRPaV.  
 
TKe  JeQeUaOO\  dLVaSSRLQWLQJ  UeVXOWV  XVLQJ  JOeeYec fRU bUaLQ WXPRUV  Pa\  KaYe  RccXUUed 
fRU VeYeUaO  dLffeUeQW  UeaVRQV. IW  Pa\  QRW  UeadLO\  cURVV  WKe  bORRd-bUaLQ-baUULeU, aQd  LW  Pa\ 
eQJeQdeU dLffeUeQW  PecKaQLVPV  Rf  UeVLVWaQce  WKaQ RWKeU WUeaWPeQW  aJeQWV. IQ WKe  VWXd\  Rf 
JOeeYec fRU OeXNePLa, fRU e[aPSOe, KLJK OeYeOV  Rf  aXWRSKaJ\  KaYe  beeQ RbVeUYed, ZKLcK 
caQ be  LQKLbLWed  b\  WKe  cRQcXUUeQW  XVe  Rf  cKORURTXLQe  RU RWKeU aXWRSKaJ\  LQKLbLWRUV. 
 
AQ LPSRUWaQW  YaULaWLRQ LQ WKe  XVe  Rf  JOeeYec ZaV  WR UeVWULcW  LWV  XVaJe  WR SaWLeQWV  ZLWK 
UecXUUeQW  WXPRUV  ZKR WeVWed  SRVLWLYe  fRU RYeUe[SUeVVLRQ Rf  WKe  SOaWeOeW-deULYed  JURZWK 
facWRU UeceSWRU (90). PDGFR LV  RYeUe[SUeVVed  LQ 50-65%  Rf  WXPRUV, eVSecLaOO\  WXPRUV 
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OabeOed  VecRQdaU\  JOLRbOaVWRPaV, ZKLcK aUe  beOLeYed  WR KaYe  eYROYed  fURP ORZeU-JUade 
WXPRUV  (LQ cRQWUaVW  WR de  QRYR JOLRbOaVWRPaV  WKaW  RccXU ZLWKRXW  VXcK eYROXWLRQ). FRU WKLV 
UeVWULcWed  SaWLeQW  SRSXOaWLRQ, WKe  PFS-6 YaOXe  ZaV  53%. 
 
 
 

5.  HRUPRQHV aQG  CaQFHU TKHUaS\¬
 
UQOLNe  WUadLWLRQaO  caQceU cKePRWKeUaS\, ZKLcK NLOOV  caQceU ceOOV  WKURXJK dLUecWO\  c\WRWR[Lc 
PecKaQLVPV, a dLffeUeQW  aSSURacK Pa\  aOVR SURYe  WR be  effecWLYe: PaQLSXOaWLRQ Rf  WKe 
bRd\¶V  baOaQce  Rf  cLUcXOaWLQJ  KRUPRQeV  WR acKLeYe  WKe  PRVW  XQZeOcRPLQJ  eQYLURQPeQW  fRU 
WKe  JURZWK Rf  WXPRUV. 
 

Angiotensin-II  Receptor Blockers (ARB)¬
 
AQJLRWeQVLQ-II LV  a SeSWLde  KRUPRQe  SURdXced  fURP aQJLRWeQVLQ-I b\  WKe  acWLRQ Rf 
aQJLRWeQVLQ cRQYeUWLQJ  eQ]\Pe  (ACE).  TKe  PaLQ effecW  Rf  aQJLRWeQVLQ-II LV 
YaVRcRQVWULcWLRQ aQd  a UeVXOWLQJ  LQcUeaVe  LQ bORRd  SUeVVXUe.  TKeUefRUe  ACE  LQKLbLWRUV  aQd 
aQJLRWeQVLQ-II UeceSWRU bORcNeUV  aUe  XVed  aV  aQWL-K\SeUWeQVLYe  dUXJV, eVSecLaOO\  LQ KeaUW 
dLVeaVe.  MRUe  UeceQWO\  WKeVe  dUXJV  KaYe  beeQ UeSXUSRVed  fRU XVe  LQ caQceU VWXdLeV. 
 
A UeWURVSecWLYe  VWXd\  SXbOLVKed  LQ 2012 (328) e[aPLQed  WKe  VWeURLd-VSaULQJ  effecWV  Rf 
aQJLRWeQVLQ-II LQKLbLWRUV, LQcXdLQJ  ACE  LQKLbLWRUV  aQd  aQJLRWeQVLQ-II UeceSWRU bORcNeUV 
(ARBV).  Of  a WRWaO  cRKRUW  Rf  87  QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV, 29 SaWLeQWV  ZeUe 
LdeQWLfLed  ZKR ZeUe  WUeaWed  SULRU WR UadLaWLRQ fRU KLJK bORRd  SUeVVXUe.  18  Rf  WKeVe  ZeUe 
WUeaWed  ZLWK eLWKeU ACE  LQKLbLWRUV  (Q=3) RU aQJLRWeQVLQ-II UeceSWRU bORcNeUV  (Q=15). 
AOWKRXJK QR VXUYLYaO  beQefLW  ZLWK aQJLRWeQVLQ-II LQKLbLWRUV  ZaV  RbVeUYed  LQ WKLV  VWXd\, WKe 
18  SaWLeQWV  WUeaWed  ZLWK aQ aQJLRWeQVLQ-II LQKLbLWRU UeTXLUed  KaOf  WKe  VWeURLd  dRVe 
cRPSaUed  WR aOO  RWKeU SaWLeQWV  LQ WKe  VWXd\  (PeaQ SUedQLVRORQe  dRVe  Rf  29 PJ  SeU da\ 
YeUVXV  60 PJ  SeU da\), aQd  WKLV  dLffeUeQce  UePaLQed  VLJQLfLcaQW  LQ PXOWLYaULaWe  aQaO\VLV 
(S=0.003).  
 
A OaWeU UeWURVSecWLYe  VWXd\  b\  WKe  VaPe  JURXS  SXbOLVKed  LQ JaQXaU\  2016 (329) fRcXVed 
VSecLfLcaOO\  RQ WKe  aQJLRWeQVLQ-II UeceSWRU bORcNeU cOaVV  Rf  dUXJV  aQd  WKeLU effecWV  RQ 
YaVRJeQLc edePa LQ JOLRbOaVWRPa SaWLeQWV.  IQ WKLV  VWXd\, 11 SaWLeQWV  WaNLQJ  aQJLRWeQVLQ-II 
UeceSWRU bORcNeUV  (ARBV) fRU K\SeUWeQVLRQ ZeUe  cRPSaUed  ZLWK 11 PaWcKed  SaWLeQWV  ZLWK 
VLPLOaU aJe, WXPRU VL]e, aQd  WXPRU ORcaWLRQ, bXW  QRW  WaNLQJ  PedLcaWLRQ fRU K\SeUWeQVLRQ. 
TKeUe  ZaV  a VLJQLfLcaQW  66%  UedXcWLRQ LQ WKe  FLAIR UaWLR LQ WKe  SaWLeQWV  WaNLQJ  ARBV 
cRPSaUed  WR WKe  PaWcKed  SaWLeQWV  QRW  WaNLQJ  ARBV.  AV  FLAIR VLJQaO  caQ UeSUeVeQW  eLWKeU 
WXPRU LQfLOWUaWLRQ RU YaVRJeQLc edePa, WKe  QaWXUe  Rf  WKe  SeUL-WXPRUaO  FLAIR VLJQaO  ZaV 
aVVeVVed  ZLWK aSSaUeQW  dLffXVLRQ cReffLeQW  (ADC) PaSSLQJ. NLQe  eYaOXabOe  SaWLeQWV  WaNLQJ 
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ARBV  Kad  a 34%  UedXcWLRQ LQ ADC UaWLRV  cRPSaUed  WR WKeLU PaWcKed  cRQWUROV  QRW  WaNLQJ 
ARBV, cRQfLUPLQJ  WKe  abLOLW\  Rf  WKLV  cOaVV  Rf  dUXJV  WR UedXce  SeUL-WXPRUaO  edePa.  
 
A 2015  VWXd\, aOVR b\  WKe  JURXS  LQ FUaQce, VXJJeVWV  aQJLRWeQVLQ-II LQKLbLWRUV  (LQcOXdLQJ 
ACE  LQKLbLWRUV  aQd  ARBV) Pa\  aOVR Oead  WR VXSeULRU VXUYLYaO  RXWcRPeV  (330).  IQ WKLV 
VWXd\, 81 GBM  SaWLeQWV  ZeUe  LQcOXded. SeYeQ Rf  WKeVe  SaWLeQWV  ZeUe  WaNLQJ  ACE  LQKLbLWRUV 
aQd  19 ZeUe  WaNLQJ  ARBV  fRU K\SeUWeQVLRQ.  TKe  26 SaWLeQWV  XVLQJ  aQJLRWeQVLQ-II 
LQKLbLWRUV  Kad  LQcUeaVed  SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  (8.7  aQd  16.7  PRQWKV) 
cRPSaUed  WR WKe  SaWLeQWV  QRW  WaNLQJ  WKeVe  dUXJV  (7.2 aQd  12.9 PRQWKV).  UVe  Rf 
aQJLRWeQVLQ-II LQKLbLWRUV  ZaV  a VLJQLfLcaQW  SRVLWLYe  SURJQRVWLc facWRU fRU bRWK PFS aQd  OS 
LQ PXOWLYaULaWe  aQaO\VLV. 
 
A UaQdRPL]ed  SKaVe  3 WULaO  LQ FUaQce  (NCT01805453) KaV  UeceQWO\  cRPSOeWed 
UecUXLWPeQW, aQd  LV  WeVWLQJ  WKe  LQfOXeQce  Rf  ORVaUWaQ (aQ ARB) YeUVXV  SOacebR RQ WKe 
VWeURLd  dRVe  UeTXLUed  WR cRQWURO  edePa RQ WKe  OaVW  da\  Rf  UadLRWKeUaS\.  AQRWKeU dUXJ  LQ 
WKLV  cOaVV, WeOPLVaUWaQ, KaV  VXSeULRU SeQeWUaWLRQ LQWR WKe  ceQWUaO  QeUYRXV  V\VWeP (331) aQd 
Pa\  WKeUefRUe  be  a beWWeU cKRLce. 
 
See  CKaSWeU 13 fRU a dLVcXVVLRQ Rf  AQJLRWeQVLQ V\VWeP  LQKLbLWRUV  SOXV  AYaVWLQ 
 
 

Beta-blockers  (especiall\  propranolol)  and the role of the s\mpathetic¬
nervous  s\stem¬
 
ReceQW\  WKe  UROe  Rf  WKe  V\PSaWKeWLc QeUYRXV  V\VWeP LQ caQceU SURJUeVVLRQ, aQd  WKe 
SRWeQWLaO  UROe  Rf  beWa-adUeQeUJLc aQWaJRQLVWV  (beWa-bORcNeUV) KaYe  cRPe  LQWR fRcXV  LQ 
VRPe  cRUQeUV  Rf  WKe  caQceU UeVeaUcK cRPPXQLW\.  EaUO\  VWXdLeV  OLQNLQJ  VWUeVV  WR LQcUeaVed 
UaWeV  Rf  caQceU SURJUeVVLRQ Oed  WR eSLdePLRORJLcaO  VWXdLeV  VKRZLQJ  ORZeU UaWeV  Rf  caQceU LQ 
VXbMecWV  WaNLQJ  beWa-bORcNeUV.  BeWa-bORcNeUV  VXcK aV  SURSUaQRORO  KaYe  PRUe  UeceQWO\ 
eQWeUed  cRQWUROOed  cOLQLcaO  caQceU WULaOV. 
 
TKe  V\PSaWKeWLc QeUYRXV  V\VWeP LV  a dLYLVLRQ Rf  WKe  aXWRQRPLc QeUYRXV  V\VWeP, PRVW 
RfWeQ aVVRcLaWed  ZLWK ³fLJKW  RU fOLJKW´  UeVSRQVeV.  TKe  V\PSaWKeWLc QeUYRXV  V\VWeP 
deSeQdV  XSRQ caWecKROaPLQeV, PaLQO\  eSLQeSKULQe  (adUeQaOLQe) aQd  QRUeSLQeSKULQe 
(QRUadUeQaOLQe), ZKLcK acWLYaWe  WZR cOaVVeV  Rf  adUeQeUJLc UeceSWRUV  LQ WaUJeW  WLVVXeV 
WKURXJKRXW  WKe  bRd\: aOSKa aQd  beWa adUeQeUJLc UeceSWRUV  (ZKLcK aUe  fXUWKeU VXbdLYLded 
LQWR aOSKa-1, aOSKa-2, beWa-1, beWa-2 aQd  beWa-3 UeceSWRUV).  
 
TKe  UeVeaUcK aQd  eYLdeQce  cRQceUQLQJ  WKe  OLQN beWZeeQ WKe  V\PSaWKeWLc QeUYRXV  V\VWeP 
aQd  caQceU SURJUeVVLRQ KaV  QaUURZed  LQ PRUe  VSecLfLcaOO\  RQ beWa-adUeQeUJLc UeceSWRUV 
aQd  VLJQaOLQJ.  AQLPaO  VWXdLeV  LQ YaULRXV  caQceU PRdeOV  dePRQVWUaWed  WKaW  VWUeVV 
cRQWULbXWed  WR WXPRU SURJUeVVLRQ, aQd  WKeVe  effecWV  cRXOd  be  bORcNed  ZLWK beWa-bORcNeUV 
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(333). IQYeVWLJaWed  PecKaQLVPV  aUe  PaQLfROd, aQd  LQcOXde  WKe  fROORZLQJ  dRZQVWUeaP 
effecWV  Rf  beWa-adUeQeUJLc VLJQaOLQJ: VWLPXOaWLRQ Rf  SUR-LQfOaPPaWRU\  c\WRNLQeV  VXcK aV 
LQWeUOeXNLQ 6 aQd  8; LQcUeaVed  UecUXLWPeQW  Rf  PacURSKaJeV  LQWR WXPRUV  aQd  LQcUeaVed 
PacURSKaJe  e[SUeVVLRQ Rf  JeQeV  VXcK aV  TGFB, VEGF, IL6, MMP9, aQd  PTGS2 (eQcRdLQJ 
WKe  COX-2 eQ]\Pe), ZKLcK WRJeWKeU SURPRWe  aQJLRJeQeVLV, LQYaVLRQ, aQd 
LPPXQRVXSSUeVVLRQ; LQKLbLWLRQ Rf  W\Se  1 aQd  2 LQWeUfeURQV, daPSeQLQJ  dRZQ 
ceOO-PedLaWed  aQWL-caQceU LPPXQLW\, aQd  decUeaVed  fXQcWLRQ Rf  T-O\PSKRc\WeV  aQd 
QaWXUaO  NLOOeU ceOOV; acWLYaWLRQ Rf  WUaQVcULSWLRQ facWRUV  WKaW  SURPRWe 
eSLWKeOLaO-PeVeQcK\PaO  WUaQVLWLRQ, OeadLQJ  WR WXPRU PeWaVWaVLV  aQd  LQYaVLRQ; aQd 
LQcUeaVed  SURdXcWLRQ Rf  SUR-aQJLRJeQLc JURZWK facWRUV  aQd  c\WRNLQeV, VXcK aV  IL-6 aQd 
VEGF.  A 2015  UeYLeZ  VXPPaUL]eV  WKe  cXUUeQW  eYLdeQce  fRU WKe  V\PSaWKeWLc LPPXQe 
V\VWeP¶V  LQfOXeQce  RQ caQceU SURJUeVVLRQ aQd  WKe  WXPRU PLcUReQYLURQPeQW  (334).  
 
COLQLcaO  eYLdeQce  VXSSRUWV  WKe  LPSRUWaQce  Rf  beWa bORcNeUV  LQ caQceU WUeaWPeQW. AQ 
eSLdePLRORJLcaO  VWXd\  LQ TaLZaQ (335) UeSRUWed  WKaW  WKe  LQcLdeQce  Rf  caQceU ZaV  JUeaWO\ 
UedXced  (30-50%) LQ VXbMecWV  XVLQJ  SURSUaQRORO  fRU aW  OeaVW  VL[ PRQWKV, LQcOXdLQJ 
LQcLdeQce  Rf  Kead  aQd  QecN caQceU aQd  caQceUV  Rf  WKe  eVRSKaJXV, VWRPacK, cRORQ, aQd 
SURVWaWe. IQcLdeQce  Rf  bUaLQ caQceU ZaV  WRR ORZ  LQ bRWK WKe  SURSUaQRORO  aQd 
QR-SURSUaQRORO  JURXSV  WR acKLeYe  a VWaWLVWLcaOO\  VLJQLfLcaQW  UedXcWLRQ, aOWKRXJK WKe  ULVN Rf 
bUaLQ caQceU ZaV  aOVR ORZeU LQ WKe  SURSUaQRORO  JURXS. CRQfLUPLQJ  WKeVe  fLQdLQJV  LV  a 
UeceQW  cOLQLcaO  VWXd\  LQ WKe  USA Rf  RYaULaQ caQceU LQ ZKLcK SaWLeQWV  ZeUe  dLYLded  LQWR 
WKRVe  ZKR XVed  QR beWa bORcNeUV, WKRVe  WKaW  XVed  ROdeU QRQ-VSecLfLc beWa bORcNeUV  (VXcK aV 
SURSUaQRORO), aQd  WKRVe  WKaW  XVed  WKe  QeZeU VeOecWLYe  beWa bORcNeUV  VSecLfLc WR beWa-1 
adUeQeUJLc UeceSWRUV. OYaULaQ caQceU SaWLeQWV  QRW  XVLQJ  beWa bORcNeUV  Kad  PedLaQ 
VXUYLYaO  Rf  42 PRQWKV, WKRVe  XVLQJ  WKe  beWa-1 VeOecWLYe  aJeQWV  Kad  a PedLaQ VXUYLYaO  Rf  38 
PRQWKV, aQd  WKRVe  XVLQJ  QRQ-VeOecWLYe  beWa bORcNeUV  (eJ  SURSUaQRORO) Kad  a VXSeULRU 
PedLaQ VXUYLYaO  Rf  95  PRQWKV  (336). 
 
VLcXV  TKeUaSeXWLcV, KeadTXaUWeUed  LQ MRUULVWRZQ NeZ  JeUVe\, LV  a cRPSaQ\  deYeORSLQJ  a 
cRPbLQaWLRQ WUeaWPeQW  WKe\  caOO  VT-122, ZKLcK cRQVLVWV  Rf  a ³cKURQR-PRdXOaWed´ 
fRUPXOaWLRQ Rf  SURSUaQRORO  (a beWa-bORcNeU fLUVW  aSSURYed  b\  WKe  FDA LQ 1967) aQd 
eWRdROac (a QRQ-VWeURLdaO  aQWL-LQfOaPPaWRU\  fLUVW  aSSURYed  b\  WKe  FDA LQ 1991).  BRWK 
dUXJV  aUe  Rff-SaWeQW  aQd  aYaLOabOe  aV  JeQeULcV.  VLcXV  KaV  WKUee  cOLQLcaO  WULaOV  OLVWed  aW 
cOLQLcaOWULaOV.JRY: RQe, VWaUWLQJ  LQ 2007, WeVWed  VT-122 aV  a WUeaWPeQW  fRU cacKe[La LQ 
QRQ-VPaOO  ceOO  OXQJ  caQceU SaWLeQWV  (NCT00527319); aQRWKeU, VWaUWLQJ  LQ 2010, LV  WeVWLQJ 
VT-122 LQ cRPbLQaWLRQ ZLWK VRUafeQLb fRU KeSaWRceOOXOaU caUcLQRPa (NCT01265576); a 
WKLUd, VWaUWLQJ  LQ 2013, LV  WeVWLQJ  VT-122 fRU SURJUeVVLYe  SURVWaWe  caQceU (NCT01857817 ).  
 
NRW  OLVWed  RQ cOLQLcaOWULaOV.JRY LV  a WULaO  SUeVeQWed  LQ abVWUacW  fRUP fRU WKe  2015  ASCO 
PeeWLQJ, cRPSaULQJ  ORZ  dRVe  daLO\  WePR]RORPLde  (20 PJ  WZLce  daLO\) ZLWK RU ZLWKRXW 
VT-122 fRU UecXUUeQW  JOLRbOaVWRPa. 20 SaWLeQWV  ZeUe  aVVLJQed  WR ORZ-dRVe  WePR]RORPLde 
aORQe, aQd  aQRWKeU 21 SaWLeQWV  ZeUe  aVVLJQed  ORZ-dRVe  WePR]RORPLde  SOXV  VT-122. 
PaWLeQW  cKaUacWeULVWLcV  aUe  QRW  JLYeQ LQ WKe  abVWUacW  aSaUW  fURP KaUQRfVN\  VcRUe, ZKLcK 
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ZaV  RYeU 60 (PedLaQ) LQ bRWK JURXSV. TKe  PRVW  UePaUNabOe  RXWcRPe  ZaV  a PedLaQ 
RYeUaOO  VXUYLYaO  Rf  17.6 PRQWKV  LQ WKe  ORZ-dRVe  TMZ + VT-122 JURXS  YeUVXV  RQO\  9.2 
PRQWKV  LQ WKe  ORZ-dRVe  TMZ aORQe  JURXS. IQ WKe  VT-122 JURXS  WKeUe  ZeUe  5  cRPSOeWe 
UeVSRQVeV  (24%) aQd  12 UeVSRQVeV  aOWRJeWKeU (57%), cRPSaUed  WR WKe  cRUUeVSRQdLQJ 
fLJXUeV  Rf  5%  aQd  35%  LQ WKe  JURXS  UeceLYLQJ  TMZ aORQe.  OQe-\eaU VXUYLYaO  UaWe  ZaV  67% 
LQ WKe  VT-122 JURXS, aQd  30%  ZLWK TMZ aORQe. RaWeV  Rf  WKURPbRc\WRSeQLa, QeXWURSeQLa, 
aQd  aQePLa ZeUe  KLJKeU LQ WKe  VT-122 JURXS.  SWaWLVWLcaO  WeVWV  fRU VLJQLfLcaQce  ZeUe  QRW 
UeSRUWed  LQ WKe  abVWUacW.  AOWKRXJK WKLV  abVWUacW  OeaYeV  RXW  YLWaO  LQfRUPaWLRQ (eQUROOPeQW 
cULWeULa, SaWLeQW  cKaUacWeULVWLcV, SURJUeVVLRQ-fUee  VXUYLYaO  daWa, VWaWLVWLcaO  VLJQLfLcaQce, 
eWc), a PedLaQ VXUYLYaO  Rf  17.6 PRQWKV  fRU UecXUUeQW  JOLRbOaVWRPa LV  LQWULJXLQJ, ZKLOe  WKe 
9.2 PRQWKV  PedLaQ VXUYLYaO  LQ WKe  ORZ-dRVe  TMZ aORQe  JURXS  LV  cORVeU WR WKe  aYeUaJe  fRU 
UecXUUeQW  JOLRbOaVWRPa WULaOV. 

¬

Th\roid Hormone T4 (Th\ro[ine)  Suppression¬
 
BaVed  RQ RbVeUYaWLRQV  Rf  WKe  UeOaWLRQVKLS  beWZeeQ K\SRWK\URLd  VWaWXV  (deSUeVVed  WK\URLd 
fXQcWLRQ) aQd  LPSURYed  RXWcRPeV  LQ caQceU SaWLeQWV  daWLQJ  aW  OeaVW  bacN WR 1988, AOecN 
HeUcbeUJV  aQd  cROOeaJXeV  aW  WKe  COeYeOaQd  COLQLc cRQdXcWed  a cOLQLcaO  WULaO, SXbOLVKed  LQ 
2003, LQ ZKLcK 22 KLJK JUade  JOLRPa SaWLeQWV  ZeUe  WUeaWed  ZLWK SURS\OWKLRXUacLO  WR LQdXce 
cKePLcaO  K\SRWK\URLdLVP, aQd  KLJK dRVe  WaPR[LfeQ (349).  15  Rf  WKe  SaWLeQWV  Kad  WKe 
dLaJQRVLV  Rf  JOLRbOaVWRPa aQd  WKe  UePaLQdeU ZeUe  JUade  3 JOLRPaV.  HaOf  Rf  WKe  SaWLeQWV 
(11 Rf  22) aWWaLQed  K\SRWK\URLd  VWaWXV, aOWKRXJK QR cOLQLcaO  V\PSWRPV  Rf  K\SRWK\URLdLVP 
ZeUe  RbVeUYed.  A VXUYLYaO  aQaO\VLV  deWeUPLQed  WKaW  PedLaQ VXUYLYaO  LQ WKe  11 K\SRWK\URLd 
SaWLeQWV  ZaV  10.1 PRQWKV, ZKLOe  PedLaQ VXUYLYaO  LQ WKe  QRQ-K\SRWK\URLd  JURXS  ZaV  RQO\ 
3.1 PRQWKV.  AfWeU adMXVWLQJ  fRU WKe  \RXQJeU aJe  Rf  WKe  K\SRWK\URLd  SaWLeQWV, VXUYLYaO  ZaV 
VWLOO  ORQJeU LQ WKe  K\SRWK\URLd  JURXS, ZLWK bRUdeUOLQe  VWaWLVWLcaO  VLJQLfLcaQce  (S=0.08).  
 
LaWeU, LQ 2005, WKe  dLVcRYeU\  Rf  ceOO  VXUface  UeceSWRUV  fRU WK\URLd  KRUPRQeV  RQ ĮYǃ3 
(aOSKaVbeWa3) LQWeJULQV, SURYLded  a PecKaQLVP fRU WKeLU caQceU-SURPRWLQJ  effecWV  (350). 
TKLV  SaUWLcXOaU LQWeJULQ WeQdV  WR be  RYeUe[SUeVVed  RQ caQceU ceOOV, aQd  VWLPXOaWLRQ Rf  WKLV 
LQWeJULQ b\  WK\URLd  KRUPRQeV  OeadV  WR LQcUeaVed  aQJLRJeQeVLV, WXPRU ceOO  SUROLfeUaWLRQ, 
aQd  UeVLVWaQce  WR aSRSWRVLV  (351).  
 
FROORZLQJ  SXbOLcaWLRQ Rf  WKe  2003 WULaO, PaQ\  caQceU SK\VLcLaQV  aQd  caQceU SaWLeQWV 
UeacKed  RXW  WR HeUcbeUJV, UeVXOWLQJ  LQ a cRKRUW  Rf  23 adYaQced  caQceU SaWLeQWV  WUeaWed 
LQfRUPaOO\  ZLWK WK\URLd  VXSSUeVVLRQ WKeUaS\  LQ addLWLRQ WR VWaQdaUd  WUeaWPeQWV  (351). 
PaWLeQWV  ZKR ZeUe  WaNLQJ  V\QWKeWLc T4 fRU SUe-e[LVWLQJ  K\SRWK\URLdLVP ZeUe  abUXSWO\ 
VZLWcKed  WR V\QWKeWLc T3 (C\WRPeO) aQd  LQ WKUee  Rf  WKeVe  SaWLeQWV  WKeUe  ZaV  a UaSLd  aQd 
dXUabOe  WXPRU UePLVVLRQ RbVeUYed  LQ cRQMXcWLRQ ZLWK VWaQdaUd  WUeaWPeQWV.  IQ WKe 
UePaLQLQJ  SaWLeQWV, PeWKLPa]ROe  ZaV  XVed  WR deSUeVV  T4 OeYeOV  WR beORZ  WKe  UefeUeQce 
UaQJe, aQd  SaWLeQWV  aJaLQ UeceLYed  V\QWKeWLc T3 KRUPRQe  (C\WRPeO). TKe  UaWLRQaOe  fRU WKLV 
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LV  WKaW  eYeQ WKRXJK T3 LV  WKe  acWLYe  fRUP Rf  WK\URLd  KRUPRQe, WKe  affLQLW\  fRU T4 aW  WKe 
WK\URLd  KRUPRQe  UeceSWRU RQ WKe  LQWeJULQ LV  JUeaWeU WKaQ fRU T3, aQd  T4 LV  a VWURQJeU 
LQdXceU Rf  caQceU ceOO  SUROLfeUaWLRQ.  TKe  VXSSUeVVLRQ Rf  T4 aQd  VXSSOePeQWaWLRQ ZLWK T3 
(C\WRPeO) LV  WKeUefRUe  WKRXJKW  WR UedXce  WKe  PaMRU caQceU-SURPRWLQJ  effecW  Rf  WK\URLd 
KRUPRQeV  ZKLOe  aYRLdLQJ  WKe  cOLQLcaO  V\PSWRPV  Rf  K\SRWK\URLdLVP, VXcK aV  faWLJXe. 
 
FRXU SaWLeQWV  ZLWK JOLRbOaVWRPa ZeUe  LQcOXded  LQ WKLV  VWXd\, LQcOXdLQJ  a 67  \eaU ROd  PaOe 
ZLWK a KPS Rf  70 aQd  a SaUWLaO  UeVecWLRQ ZKR VXUYLYed  36 PRQWKV  (3 \eaUV), aQd  a 64 \eaU 
ROd  PaOe  ZLWK a KPS Rf  60 ZKR Kad  XQdeUJRQe  a bLRSV\  RQO\  aQd  OLYed  fRU 48  PRQWKV  (4 
\eaUV).  BRWK Rf  WKeVe  SaWLeQWV  Kad  aQ e[SecWed  VXUYLYaO  Rf  10 PRQWKV.  A WKLUd  fePaOe 
JOLRbOaVWRPa SaWLeQW, aJed  68, Kad  a ORZ  KPS Rf  40 aQd  VXUYLYed  fRU 8  PRQWKV.  
 
SeYeUaO  SaWLeQWV  ZeUe  e[cOXded  fURP WKe  VWXd\  ZKR Kad  eLWKeU faLOed  WR acKLeYe  fUee  T4 
deSOeWLRQ, RU ZKR YROXQWaU\  dLVcRQWLQXed  WUeaWPeQW  (SeUKaSV  dXe  WR a SeUceSWLRQ Rf  OacN 
Rf  beQefLW  RU aQ acWXaO  OacN Rf  beQefLW).  TKeUefRUe  WKe  100%  UeVSRQVe  UaWe  RbVeUYed  LQ WKLV 
VWXd\  LV  SeUKaSV  aQ e[aJJeUaWLRQ, aOWKRXJK WKe  ORQJ  VXUYLYaO  Rf  WZR RXW  Rf  fRXU adYaQced 
GBM  SaWLeQWV  ceUWaLQO\  VXJJeVWV  aQ effecW  Rf  WKe  WUeaWPeQW, aV  VWaQdaUd  WUeaWPeQWV  aORQe 
UaUeO\  Oead  WR VXcK SRVLWLYe  RXWcRPeV.  AddLWLRQaOO\, HeUcbeUJV  eW  aO. SXbOLVKed  a caVe 
UeSRUW  Rf  a 64 \eaU ROd  SaWLeQW  ZLWK RSWLc SaWKZa\  JOLRPa, SURJUeVVLYe  afWeU VWaQdaUd 
WUeaWPeQWV, ZKR UeVSRQded  WR T4 deSOeWLRQ ZLWK SURS\OWKLRXUacLO  fROORZed  b\  caUbRSOaWLQ 
cKePRWKeUaS\  ZLWK a UePLVVLRQ SeULRd  Rf  2.5  \eaUV  aQd  RYeUaOO  VXUYLYaO  Rf  4.5  \eaUV  (352).  
 
A SKaVe  2 cOLQLcaO  WULaO  WeVWLQJ  T4 VXSSUeVVLRQ ZLWK PeWKLPa]ROe  aQd  C\WRPeO  (V\QWKeWLc 
T3) LQ addLWLRQ WR VWaQdaUd  WUeaWPeQW  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa KaV  VWaUWed 
UecUXLWLQJ  LQ TeO-AYLY, IVUaeO  eaUO\  LQ 2016 (NCT02654041). 
 

Melatonin¬
 
TKLV  LV  a QaWXUaOO\  RccXUULQJ  KRUPRQe  VecUeWed  b\  WKe  SLQeaO  JOaQd  WKaW  UeJXOaWeV  WKe 
bRd\'V  dLXUQaO  UK\WKP. IW  LV  cRPPRQO\  XVed  fRU WKe  WUeaWPeQW  Rf  MeW  OaJ  aQd  fRU LQVRPQLa. 
IW  LV  UeadLO\  aYaLOabOe  LQ aQ\  KeaOWK fRRd  VWRUe  aQd  PRVW  dUXJ  VWRUeV. IWV  UROe  LQ caQceU 
WUeaWPeQW  KaV  beeQ baVed  RQ WKe  aVVXPSWLRQ WKaW  LW  bRRVWV  WKe  LPPXQe  V\VWeP, ZLWK WKe 
cXUUeQW  K\SRWKeVLV  beLQJ  WKaW  LW  aXJPeQWV  WKe  acWLYLW\  Rf  T-KeOSeU ceOOV. IW  UeceQWO\  aOVR 
KaV  beeQ VKRZQ WR LQKLbLW  aQJLRJeQeVLV  (225). IW  Pa\  aOVR KaYe  dLUecW  c\WRWR[Lc effecWV  RQ 
VRPe  W\SeV  Rf  caQceU ceOOV, QRWabO\  PeOaQRPa ceOOV. IW  KaV  QR NQRZQ WR[Lc VLde  effecWV. 
 
COLQLcaO  UeVeaUcK RQ WKe  XVe  Rf  PeOaWRQLQ fRU caQceU WUeaWPeQW  KaV  beeQ dRQe  SULPaULO\  LQ 
IWaO\, ZKeUe  LW  KaV  beeQ XVed  eLWKeU aV  a VLQJOe  aJeQW  afWeU UadLaWLRQ WUeaWPeQWV, RU LQ 
cRPbLQaWLRQ ZLWK YaULRXV  cKePRWKeUaS\  RU LPPXQRWKeUaS\  UeJLPeQV, PRVW  fUeTXeQWO\ 
LQWeUOeXNLQ-2. PaUW  Rf  WKe  UaWLRQaOe  fRU VXcK cRPbLQaWLRQV  LV  WKaW  LW  decUeaVeV  WKe  VLde 
effecWV  Rf  WKe  cKePRWKeUaS\, eVSecLaOO\  ZLWK UeVSecW  WR bORRd  cRXQWV. OQe  Rf  WKe  cOLQLcaO 
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VWXdLeV  (226) UaQdRPO\  aVVLJQed  30 GBM  SaWLeQWV  eLWKeU WR UadLaWLRQ aORQe  (Q=16) RU WR 
UadLaWLRQ cRQcRPLWaQW  ZLWK 20 PJ/da\  Rf  PeOaWRQLQ (Q=14). MeOaWRQLQ ZaV  cRQWLQXed 
afWeU cRPSOeWLRQ Rf  WKe  UadLaWLRQ. SXUYLYaO  ZaV  VLJQLfLcaQWO\  JUeaWeU fRU VXbMecWV  UeceLYLQJ 
WKe  PeOaWRQLQ. IQ WeUPV  Rf  RQe-\eaU VXUYLYaO  UaWeV, 6/14 SaWLeQWV  UeceLYLQJ  PeOaWRQLQ ZeUe 
aOLYe, ZKLOe  RQO\  1/16 SaWLeQWV  ZLWKRXW  PeOaWRQLQ ZaV  aOLYe. 
 
TKLV  GBM  VWXd\  LQYROYed  a UeOaWLYeO\  VPaOO  QXPbeU Rf  SaWLeQWV, VR WKaW  WKe  effecWV 
VKRXOd  be  cRQVLdeUed  WeQWaWLYe  XQWLO  a OaUJeU VWXd\  LV  cRQdXcWed. HRZeYeU, cRPSaUabOe 
effecWV  KaYe  beeQ UeSRUWed  LQ a VLPLOaU deVLJQ fRU WKe  XVe  Rf  PeOaWRQLQ ZLWK adYaQced 
OXQJ  caQceU (227). LLNe  WKe  GBM  VWXd\, a VXbVWaQWLaO  LQcUeaVe  LQ VXUYLYaO  UaWe  RccXUUed 
fRU WKe  SaWLeQWV  UeceLYLQJ  PeOaWRQLQ. 
 
TR daWe  WKeUe  KaYe  beeQ aW  OeaVW  a dR]eQ SKaVe-2 cOLQLcaO  WULaOV  XVLQJ  PeOaWRQLQ eLWKeU 
aORQe  RU LQ cRPbLQaWLRQ ZLWK RWKeU aJeQWV  aQd  fLYe  SKaVe-3 WULaOV  LQYROYLQJ  UaQdRP 
aVVLJQPeQW  Rf  VXbMecWV  WR PeOaWRQLQ YeUVXV  VRPe  W\Se  Rf  cRQWURO  JURXS. TKe  PaMRULW\  Rf 
WKeVe  KaV  beeQ UeOaWLYeO\  VPaOO  aQd  KaV  LQYROYed  SaWLeQWV  LQ WKe  WeUPLQaO  VWaJeV  Rf  WKeLU 
dLVeaVe, ZKLcK LV  SeUKaSV  ZK\  APeULcaQ RQcRORJLVWV  KaYe  OaUJeO\  LJQRUed  WKeP. 
HRZeYeU, VRPe  WULaOV  KaYe  beeQ PXcK OaUJeU aQd  VeeP WR OeaYe  OLWWOe  dRXbW  WKaW  PeOaWRQLQ 
VLJQLfLcaQWO\  LQcUeaVeV  WKe  effLcac\  Rf  cKePRWKeUaS\. OQe  Rf  WKe  PRVW  e[WeQVLYe 
UaQdRPL]ed  cOLQLcaO  WULaOV  LQYROYed  250 SaWLeQWV  ZLWK adYaQced  PeWaVWaWLc caQceU Rf 
YaULRXV  W\SeV  (228). PaWLeQWV  ZeUe  UaQdRPO\  aVVLJQed  WR cKePRWKeUaS\  aORQe  (XVLQJ 
dLffeUeQW  cKePRWKeUaSLeV  fRU dLffeUeQW  W\SeV  Rf  caQceU) RU cKePRWKeUaS\  SOXV  20 PJ  Rf 
PeOaWRQLQ SeU da\. ObMecWLYe  WXPRU UeJUeVVLRQ RccXUUed  LQ 42 (LQcOXdLQJ  6 cRPSOeWe 
UeJUeVVLRQV) Rf  124 SaWLeQWV  UeceLYLQJ  PeOaWRQLQ bXW  LQ RQO\  19/126 (ZLWK ]eUR cRPSOeWe 
UeJUeVVLRQV) Rf  WKe  cRQWURO  SaWLeQWV. A cRPSaUabOe  dLffeUeQce  RccXUUed  fRU VXUYLYaO  UaWe: 
63/124 Rf  WKRVe  UeceLYLQJ  PeOaWRQLQ ZeUe  aOLYe  afWeU RQe  \eaU ZKLOe  RQO\  29/126 ZeUe 
aOLYe  Rf  WKRVe  UeceLYLQJ  cKePRWKeUaS\  aORQe. A dLffeUeQW  WULaO, LQYROYLQJ  100 SaWLeQWV  ZLWK 
PeWaVWaWLc QRQ VPaOO-ceOO  OXQJ  caQceU (229), cRPSaUed  cKePRWKeUaS\  aORQe  ZLWK 
cKePRWKeUaS\  LQ cRPbLQaWLRQ ZLWK PeOaWRQLQ. WLWK cKePRWKeUaS\  aORQe, 9 Rf  51 SaWLeQWV 
Kad  a SaUWLaO  WXPRU UeJUeVVLRQ, ZKLOe  17  Rf  49 cKePR + PeOaWRQLQ SaWLeQWV  Kad  eLWKeU a 
cRPSOeWe  (Q=2) RU SaUWLaO  (Q=15) UeJUeVVLRQ. TZeQW\  SeUceQW  Rf  WKe  cKePR-aORQe  SaWLeQWV 
VXUYLYed  fRU RQe  \eaU aQd  ]eUR fRU WZR \eaUV, ZKLOe  WKe  cRUUeVSRQdLQJ  QXPbeUV  fRU cKePR 
+ PeOaWRQLQ ZeUe  40%  aQd  30%. MeOaWRQLQ QRW  RQO\  LQcUeaVed  WKe  effLcac\  Rf 
cKePRWKeUaS\, bXW  aOVR VLJQLfLcaQWO\  UedXced  LWV  WR[LcLW\.  
 
TKe  PRVW  e[WeQVLYe  UeSRUW  LQcOXded  370 SaWLeQWV, VXbdLYLded  LQWR WKUee  dLffeUeQW  W\SeV  Rf 
caQceU: OXQJ  caQceU (QRQ-VPaOO  ceOO), cRORUecWaO  caQceU, aQd  JaVWULc caQceU (230). 
AJJUeJaWed  RYeU aOO  WKUee  W\SeV, WKe  UeVSRQVe  UaWe  (SeUceQWaJe  Rf  SaWLeQWV  ZLWK WXPRU 
UeJUeVVLRQ) ZaV  36%  fRU WKRVe  WUeaWed  ZLWK cKePRWKeUaS\  aQd  PeOaWRQLQ, YeUVXV  20%  fRU 
WKRVe  WUeaWed  ZLWK cKePRWKeUaS\  aORQe. TKe  cRUUeVSRQdLQJ  WZR-\eaU VXUYLYaO  UaWeV  ZeUe 
25%  YV. 13%. MeOaWRQLQ¶V  beQefLWV  RccXUUed  fRU aOO  WKUee  caQceU W\SeV  WKaW  ZeUe  LQcOXded. 
MRUeRYeU, SaWLeQWV  UeceLYLQJ  PeOaWRQLQ Kad  feZeU VLde  effecWV. 
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TKeVe  WULaOV  OeaYe  OLWWOe  dRXbW  WKaW  WKe  effecWV  Rf  PeOaWRQLQ aUe  Rf  cOLQLcaO  VLJQLfLcaQce. 
MRUeRYeU, a UeceQW  VWXd\  KaV  VKRZQ WKaW  XVLQJ  PXOWLSOe  cRPSRQeQWV  Rf  WKe  SLQeaO  JOaQd 
VecUeWLRQV  LQVWead  Rf  PeOaWRQLQ aORQe  eQKaQceV  cOLQLcaO  effecWLYeQeVV  VWLOO  fXUWKeU (231). 
OQe  caYeaW  abRXW  WKe  XVe  Rf  PeOaWRQLQ LV  WKaW  a UeceQW  UaQdRPL]ed  WULaO  cRPSaUed 
UadLaWLRQ WUeaWPeQW  fRU PeWaVWaWLc bUaLQ caQceU ZLWK aQd  ZLWKRXW  PeOaWRQLQ aQd  fRXQd  QR 
beQefLW  Rf  WKe  PeOaWRQLQ (232). GLYeQ WKaW  aOPRVW  aOO  Rf  WKe  VXSSRUWLQJ  eYLdeQce  fRU WKe 
XVe  Rf  PeOaWRQLQ KaV  cRPe  fURP LWV  addLWLRQ WR cKePRWKeUaS\, LW  LV  SRVVLbOe  WKaW  LW  RffeUV 
QR beQefLW  ZKeQ added  WR UadLaWLRQ, SeUKaSV  becaXVe  Rf  LWV  VWURQJ  aQWLR[LdaQW  SURSeUWLeV. 
 

Vitamin D¬
 
NXPeURXV  OabRUaWRU\  VWXdLeV  KaYe  VKRZQ WKaW  VLWaPLQ D LV  KLJKO\  c\WRWR[Lc WR caQceU 
ceOOV, dXe  WR VeYeUaO  dLffeUeQW  PecKaQLVPV  (aOWKRXJK OabeOed  aV  a YLWaPLQ LW  PRUe  SURSeUO\ 
VKRXOd  be  cRQVLdeUed  a KRUPRQe). WKLOe  PRVW  UeVeaUcK KaV  fRcXVed  RQ LWV  abLOLW\  WR 
acWLYaWe  JeQeV  WKaW  caXVe  caQceU ceOOV  WR dLffeUeQWLaWe  LQWR PaWXUe  ceOOV, RWKeU effecWV  KaYe 
aOVR beeQ LdeQWLfLed, LQcOXdLQJ  ceOO  c\cOe  UeJXOaWLRQ, LQKLbLWLRQ Rf  WKe  LQVXOLQ-OLNe  JURZWK 
facWRU, aQd  WKe  LQKLbLWLRQ Rf  aQJLRJeQeVLV  (246). HRZeYeU, WKe  caOcLWULRO  fRUP Rf  VLWaPLQ 
D LV  QRW  UeadLO\  XVabOe  fRU caQceU WUeaWPeQWV  becaXVe  WKe  dRVaJeV  SURdXcLQJ  aQWL-caQceU 
effecWV  aOVR caXVe  K\SeUcaOcePLa, ZKLcK caQ be  OLfe  WKUeaWeQLQJ  (WKe  PaMRU fXQcWLRQ Rf 
VLWaPLQ D LV  WR UeJXOaWe  caOcLXP abVRUSWLRQ aQd  UeVRUSWLRQ fURP WKe  bRQeV  aQd  WeeWK). 
BXW  OLNe  PaQ\  YLWaPLQV/KRUPRQeV, WKe  JeQeULc deVLJQaWLRQ UefeUV  QRW  WR a VSecLfLc 
cKePLcaO  VWUXcWXUe  bXW  WR a faPLO\  Rf  UeOaWed  PROecXOeV  WKaW  Pa\  KaYe  dLffeUeQW  SURSeUWLeV 
Rf  YaULRXV  VRUWV. FRU VLWaPLQ D VeYeUaO  Rf  WKeVe  YaULaQWV  (cRPPRQO\  UefeUUed  WR aV 
aQaORJXeV) KaYe  beeQ VKRZQ WR effecWLYeO\  LQKLbLW  caQceU ceOO  JURZWK bXW  ZLWKRXW  WKe 
VaPe  deJUee  Rf  WR[Lc K\SeUcaOcePLa. IQ a 2002 SaSeU LQ WKe  JRXUQaO  Rf  NeXUR-RQcRORJ\ 
(247), 10 SaWLeQWV  ZLWK JOLRbOaVWRPa aQd  RQe  ZLWK a JUade  III AA WXPRU UeceLYed  a fRUP 
Rf  VLWaPLQ D caOOed  aOfacaOcLdRO  LQ a dRVaJe  Rf  .04 PLcURJUaPV/NJ  eacK da\, a dRVaJe 
WKaW  SURdXced  QR VLJQLfLcaQW  K\SeUcaOcePLa. TKe  PedLaQ VXUYLYaO  ZaV  21 PRQWKV, aQd 
WKUee  Rf  WKe  eOeYeQ ZeUe  ORQJ-WeUP VXUYLYRUV  (JUeaWeU WKaQ 5  \eaUV). AOWKRXJK WKe 
SeUceQWaJe  Rf  SaWLeQWV  ZKR UeVSRQded  WR WKe  WUeaWPeQW  ZaV  QRW  KLJK, WKe  facW  WKaW  aQ\ 
UeOaWLYeO\  QRQ-WR[Lc WUeaWPeQW  caQ SURdXce  aQ\  QXPbeU Rf  ORQJ-WeUP VXUYLYRUV  LV 
UePaUNabOe. TKeUe  LV  aOVR VWURQJ  UeaVRQ WR beOLeYe  WKaW  VLWaPLQ D LV  V\QeUJLVWLc ZLWK 
UeWLQRLdV  VXcK aV  accXWaQe  (248). IWV  effecWLYeQeVV  LV  aOVR LQcUeaVed  LQ WKe  SUeVeQce  Rf 
de[aPeWKaVRQe  (249) aQd  a YaULeW\  Rf  aQWL-R[LdaQWV, QRWabO\  caUQRVLc acLd, bXW  aOVR 
O\cRSeQe, cXUcXPLQ, VLOLbLQLQ, aQd  VeOeQLXP (250). 
 
AOfacaOcLdRO  LV  QRW  aYaLOabOe  LQ WKe  USA, bXW  LV  aYaLOabOe  LQ EXURSe  aQd  CaQada. FRU WKRVe 
LQ WKe  USA LW  LV  SRVVLbOe  RbWaLQ LW  fURP YaULRXV  RQOLQe  PaUNeWeUV. IW  aOVR VKRXOd  be  QRWed 
WKaW  VeYeUaO  RWKeU VLWaPLQ D aQaORJXeV  aUe  aYaLOabOe, ZKLcK aOVR KaYe  PXcK UedXced 
K\SeUcaOcePLc effecWV. OQe  Rf  WKeVe, SaULcaOcLWRO, ZaV  deYeORSed  fRU WUeaWPeQW  Rf  a 
dLVRUdeU Rf  WKe  SaUaWK\URLd  JOaQd, aQd  UeceQWO\  KaV  beeQ WKe  VXbMecW  Rf  VeYeUaO 
e[SeULPeQWaO  VWXdLeV  (251, 252, 253) WKaW  KaYe  VKRZQ LW  WR be  KLJKO\  c\WRWR[Lc WR 
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PaQ\  dLffeUeQW  W\SeV  Rf  caQceU. GLYeQ WKaW  RWKeU fRUPV  Rf  VLWaPLQ D KaYe  beeQ VKRZQ WR 
be  KLJKO\  c\WRWR[Lc WR fRU JOLRbOaVWRPa ceOOV, aQd  WKaW  JOLRPa ceOOV  aUe  NQRZQ WR KaYe 
UeceSWRUV  fRU VLWaPLQ D, LW  VeePV  OLNeO\  WKaW  SaULcaOcLWRO  VKRXOd  KaYe  effLcac\  fRU 
JOLRbOaVWRPa aV  ZeOO. UQfRUWXQaWeO\, LWV  URXWLQe  XVe  LV  cRPSOLcaWed  b\  WKe  facW  LW  LV 
aYaLOabOe  RQO\  LQ a fRUP WKaW  UeTXLUeV  LQWUaYeQRXV  LQMecWLRQ. 
 
TKe  PRVW  cRPPRQ YeUVLRQ Rf  VLWaPLQ D3 fRXQd  LQ KeaOWK fRRd  VWRUeV  LV  cKROecaOcLfeURO, 
ZKLcK LV  WKe  SUecXUVRU Rf  caOcLWULRO, WKe  fRUP Rf  VLWaPLQ D XWLOL]ed  b\  WKe  bRd\. A UeceQW 
VWXd\  Rf  cKROecaOcLfeURO  ZLWK SURVWaWe  caQceU SaWLeQWV  ZKR Kad  SURJUeVVed  afWeU VWaQdaUd 
WKeUaS\  (254) VXJJeVWV  WKaW  WKLV  cRPPRQ fRUP Rf  VLWaPLQ D3 Pa\  be  cOLQLcaOO\ 
beQefLcLaO. FLfWeeQ SaWLeQWV  ZKR Kad  faLOed  VWaQdaUd  WUeaWPeQWV  ZeUe  JLYeQ 2000 I.U. 
daLO\. PSA OeYeOV  ZeUe  UedXced  RU VWa\ed  WKe  VaPe  fRU QLQe  SaWLeQWV, aQd  WKeUe  ZaV  a 
UeOLabOe  decUeaVe  LQ WKe  UaWe  Rf  PSA LQcUeaVe  fRU WKe  UePaLQdeU. NR VLde  effecWV  Rf  WKe 
WUeaWPeQW  ZeUe  UeSRUWed  b\  aQ\  Rf  WKe  SaWLeQWV. 
 
BecaXVe  VeUXP VLWaPLQ D OeYeOV  KaYe  UeceQWO\  beeQ VKRZQ WR be  LQYeUVeO\  UeOaWed  WR 
caQceU LQcLdeQce, WKeUe  UeceQWO\  KaV  beeQ cRQVLdeUabOe  dLVcXVVLRQ abRXW  WKe  dRVaJe  WKaW  LV 
WR[Lc. DRVeV  aV  KLJK aV  5000-10,000 I.U. SeU da\  aSSeaU WR be  Vafe. ReceQWO\, LW  KaV 
becRPe  cRPPRQ fRU ZRPeQ VXffeULQJ  fURP RVWeRSRURVLV  ZLWK ORZ  VLWaPLQ D OeYeOV  WR be 
JLYeQ aV  PXcK aV  50,000, I.U./da\  fRU VKRUW  WLPe  SeULRdV. NeYeUWKeOeVV, LW  LV  LPSRUWaQW  WR 
QRWe  WKaW  aOO  fRUPV  Rf  VLWaPLQ D caQ RccaVLRQaOO\  SURdXce  daQJeURXV  VeUXP caOcLXP 
OeYeOV, LQ SaUW  becaXVe  WKeUe  LV  a JUeaW  deaO  Rf  YaULabLOLW\  LQ WKeLU effecWV  acURVV  LQdLYLdXaOV. 
IW  LV  WKXV  LPSRUWaQW  WKaW  bORRd  caOcLXP OeYeOV  be  PRQLWRUed, eVSecLaOO\  ZKLOe  a QRQWR[Lc 
dRVaJe  LV  beLQJ  eVWabOLVKed.¬
 
 
 

6.  RHSXUSRVHG  DUXJV¬
 
TKeUe  aUe  a OaUJe  QXPbeU Rf  dUXJV  WKaW  ZeUe  deYeORSed  LQLWLaOO\  fRU YaULRXV  dLffeUeQW 
SXUSRVeV  WKaW  VXbVeTXeQW  OabRUaWRU\  UeVeaUcK dePRQVWUaWed  WR KaYe  VLJQLfLcaQW 
aQWL-caQceU SURSeUWLeV. GLYeQ WKeVe  ROd  dUXJV  KaYe  beeQ XVed  fRU \eaUV, KaYe  ZeOO-defLQed 
WR[LcLW\  SURfLOeV, aQd  aUe  JeQeUaOO\  cKeaSeU dXe  WR beLQJ  Rff-SaWeQW, WKe\  RffeU WKe 
SRVVLbLOLW\  Rf  aXJPeQWLQJ  WKe  beQefLWV  Rf  WKe  cXUUeQW  VWaQdaUd  WUeaWPeQW  ZLWKRXW 
VLJQLfLcaQW  addLWLRQaO  WR[LcLW\. HRZeYeU, becaXVe  WKeLU FDA aSSURYaO  LV  fRU dLffeUeQW 
SXUSRVeV, PaQ\  Lf  QRW  PRVW  QeXUR-RQcRORJLVWV  KaYe  beeQ UeOXcWaQW  WR WaNe  adYaQWaJe  Rf 
WKeLU SRVVLbOe  beQefLWV  aV  cRPSRQeQWV  Rf  a WUeaWPeQW  cRcNWaLO. SRPe  Rf  WKeVe  dUXJV  KaYe 
beeQ LQYeVWLJaWed  aV  VLQJOe  aJeQWV  fRU bUaLQ caQceU WUeaWPeQW  aQd  VRPe  KaYe  aOVR beeQ 
cRPbLQed  ZLWK WKe  QRZ  VWaQdaUd  SWXSS  SURWRcRO. 
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Accutane  (isotretinoin,  13-cis  retinoic  acid)¬
 
WKeQ TePRdaU KaV  beeQ cRPbLQed  ZLWK accXWaQe, a UeWLQRLd  XVed  fRU acQe  WUeaWPeQW 
(aOVR NQRZQ aV  13-cLV-UeWLQRLc acLd, RU LVRWUeWLQRLQ), WKe  PFS-6 (fRU UecXUUeQW  WXPRUV 
LPSURYed  fURP WKe  21%  KLVWRULcaO  YaOXe  Rf  TePRdaU aORQe, WR 32%  (96). 
 
IQ cRQWUaVW  WR WKe  LPSURYePeQW  LQ cOLQLcaO  RXWcRPe  ZKeQ accXWaQe  ZaV  cRPbLQed  ZLWK 
TePRdaU fRU UecXUUeQW  WXPRUV, a cOLQLcaO  WULaO  ZLWK QeZO\  dLaJQRVed  SaWLeQWV  WKaW 
cRPbLQed  TePRdaU ZLWK accXWaQe  SURdXced  OeVV  LPSUeVVLYe  UeVXOWV  (97). FLfW\-fLYe 
eYaOXabOe  SaWLeQWV  XVed  bRWK accXWaQe  aQd  ORZ-dRVaJe  TePRdaU dXULQJ  UadLaWLRQ, 
fROORZed  b\  fXOO-dRVe  TePRdaU + accXWaQe, aQd  SURdXced  a PedLaQ VXUYLYaO  WLPe  Rf  RQO\ 
57  ZeeNV  aQd  a WZR-\eaU VXUYLYaO  Rf  20%, bRWK beORZ  WKe  VXUYLYaO  UaWeV  fURP WKe  OaUJe 
cOLQLcaO  WULaO  ZLWK WKe  VaPe  SURWRcRO  WKaW  XVed  TePRdaU ZLWKRXW  accXWaQe. A VecRQd, 
UeWURVSecWLYe  cOLQLcaO  WULaO  LQ CaQada (98) WKaW  cRPbLQed  accXWaQe  ZLWK TePRdaU ZLWK 
QeZO\  dLaJQRVed  SaWLeQWV  SURdXced  a PedLaQ VXUYLYaO  Rf  15.1 PRQWKV  aQd  a WZR-\eaU 
VXUYLYaO  Rf  26.7%, bRWK cRPSaUabOe  WR ZKeQ TePRdaU KaV  beeQ XVed  aORQe. 
 
AOWKRXJK accXWaQe  aSSeaUV  QRW  WR LPSURYe  RXWcRPe  ZKeQ added  WR WKe  VWaQdaUd  TePRdaU 
SURWRcRO, LW  dReV  VeeP WR KaYe  acWLYLW\  aV  a VLQJOe  aJeQW. A SKaVe  II cOLQLcaO  WULaO 
eYaOXaWLQJ  accXWaQe  fRU UecXUUeQW  JOLRPaV  ZaV  cRQdXcWed  aW  WKe  M. D. AQdeUVRQ BUaLQ 
TXPRU CeQWeU (99). TKe  PedLaQ VXUYLYaO  WLPe  ZaV  58  ZeeNV  fRU JOLRbOaVWRPa SaWLeQWV  aQd 
34 ZeeNV  fRU JUade  III JOLRPaV. AJJUeJaWed  RYeU bRWK WXPRU W\SeV  (43 eYaOXabOe  SaWLeQWV) 
3 acKLeYed  a SaUWLaO  WXPRU UeJUeVVLRQ, 7  Kad  PLQRU UeJUeVVLRQV, aQd  13 Kad  WXPRU 
VWabLOL]aWLRQ. A PRUe  cRPSOeWe  UeSRUW, XVLQJ  accXWaQe  ZLWK 86 JOLRbOaVWRPa SaWLeQWV  ZLWK 
UecXUUeQW  WXPRUV  ZaV  OeVV  LPSUeVVLYe  (100). MedLaQ VXUYLYaO  WLPe  fURP WKe  RQVeW  Rf 
WUeaWPeQW  ZaV  25  ZeeNV  aQd  PFS-6 ZaV  19%. AccXWaQe  QRZ  LV  XVed  aW  M. D. AQdeUVRQ aV 
a "PaLQWeQaQce  WKeUaS\" fRU SaWLeQWV  afWeU LQLWLaO  WUeaWPeQW  ZLWK UadLaWLRQ RU WUadLWLRQaO 
cKePRWKeUaS\. IW  aOVR KaV  beeQ XVed  LQ GeUPaQ\  fRU SaWLeQWV  ZKR KaYe  Kad  a cRPSOeWe 
UeVSRQVe  WR RWKeU WUeaWPeQW  PRdaOLWLeV  aV  a PaLQWeQaQce  WKeUaS\  (101). TKe  PaMRU VLde 
effecWV  KaYe  beeQ dU\  VNLQ, cUacNed  OLSV, aQd  KeadacKeV, aOWKRXJK RccaVLRQaO  OLYeU WR[LcLW\ 
KaV  aOVR RccXUUed. IQcUeaVeV  LQ bORRd  OLSLd  OeYeOV  fUeTXeQWO\  RccXU, RfWeQ UeTXLULQJ  aQWL- 
cKROeVWeURO  PedLcaWLRQ VXcK aV  LLSLWRU. AccXWaQe  aOVR Pa\  SURdXce  VeYeUe  bLUWK defecWV  Lf 
WaNeQ dXULQJ  SUeJQaQc\. 
 
AOWKRXJK YaULRXV  daWa QRZ  VXJJeVW  WKaW  accXWaQe  VKRXOd  QRW  be  cRPbLQed  ZLWK 
cKePRWKeUaS\  (fRU e[aPSOe, Vee  WKe  dLVcXVVLRQ beORZ  LQ WKLV  cKaSWeU eQWLWOed  A WULaO  Rf 3 
UeSXUSRVed  dUXJV  SOXV  TePRdaU ), a VeULeV  Rf  VWXdLeV  ZLWK YaULRXV  W\SeV  Rf  caQceU, 
LQcOXdLQJ  SaQcUeaWLc, RYaULaQ, cRORUecWaO, aQd  PeOaQRPa (aOWKRXJK QRW  \eW  ZLWK bUaLQ 
WXPRUV), VXJJeVW  LW  caQ be  YeU\  effecWLYe  fRU SaWLeQWV  ZKR JeW  a JRRd  UeVSRQVe  fURP WKeLU 
LQLWLaO  WUeaWPeQW  SURWRcRO.  TKLV  LV  eVSecLaOO\  UeOeYaQW  WR GBM  SaWLeQWV  ZKR KaYe  cOeaQ 
MRIV  eLWKeU afWeU VXUJeU\  RU afWeU WUeaWPeQW  ZLWK UadLaWLRQ aQd  cKePRWKeUaS\. AQ 
e[aPSOe  Rf  WKe  SURWRcRO   ZLWK RYaULaQ caQceU LQYROYed  65  SaWLeQWV  ZKR UeceLYed  WKe 
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VWaQdaUd   WUeaWPeQW  Rf  a Wa[aQe  aQd  a SOaWLQXP  dUXJ  (316).  AfWeU RQe  \eaU Rf   WKe 
VWaQdaUd  WUeaWPeQW  WKRVe  UeceLYLQJ  a beQefLW  ZeUe  PRYed  WR a PaLQWeQaQce  WUeaWPeQW 
XVLQJ  VXbcXWaQeRXV  ORZ-dRVe  IL-2 SOXV  RUaO  13 cRA aW  a dRVe  Rf  0.5  PJ/NJ.  TKLV  SOaQ ZaV 
cRQWLQXed  fRU RQe  \eaU afWeU ZKLcK fUeTXeQc\  Rf  dRVLQJ  ZaV  JUadXaOO\  UedXced. PaWLeQWV 
UeceLYLQJ  WKLV  WUeaWPeQW  SOaQ Kad  a PedLaQ PFS Rf  23 PRQWKV  aQd  a PedLaQ VXUYLYaO  Rf  53 
PRQWKV. CRQcRPLWaQWO\, YaULRXV  PeaVXUeV  Rf  LPPXQe  fXQcWLRQ (O\PSKRc\We  cRXQW, NK 
ceOO  cRXQW) ZeUe  VXbVWaQWLaOO\  LPSURYed  aQd  WKeUe  ZaV  a VXbVWaQWLaO  UedXcWLRQ LQ WKe  OeYeO 
Rf  VEGF, UefOecWLQJ  a UedXcWLRQ LQ aQJLRJeQeVLV. 
 
 

Celebre[  (and  other NSAIDs)¬
 
CaUcLQRJeQeVLV  Rf  VeYeUaO  W\SeV  LQYROYeV  aQ LQfOaPPaWRU\  SURceVV. WKeQ aQWL- 
LQfOaPPaWRU\  dUXJV  VXcK aV  aVSLULQ RU LbXSURfeQ aUe  WaNeQ RQ a UeJXOaU baVLV  WKe 
LQcLdeQce  Rf  cRORQ caQceU LV  UedXced  aV  PXcK aV  50%. TKLV  VXbVWaQWLaO  effecWLYeQeVV  KaV 
PRWLYaWed  LQYeVWLJaWLRQ Rf  WKe  PecKaQLVPV  Rf  WKeVe  beQefLWV. OQe  cRPSRQeQW  Rf  WKe 
LQfOaPPaWRU\  SURceVV  LV  aQJLRJeQeVLV, ZKLcK LV  QRZ  beOLeYed  WR be  a cULWLcaO  cRPSRQeQW  Rf 
caQceU JURZWK. COX-2 eQ]\PeV  SOa\  aQ LPSRUWaQW  UROe  LQ LQfOaPPaWLRQ, VR WKaW  COX-2 
LQKLbLWRUV  VKRXOd  UedXce  aQJLRJeQeVLV  aQd  LQKLbLW  WXPRU JURZWK. MaQ\  QRQVWeURLdaO  aQWL- 
LQfOaPPaWRU\  dUXJV  (NSAIDV) aUe  NQRZQ WR be  COX-2 LQKLbLWRUV, bXW  PRVW  (e.J., 
LbXSURfeQ) aOVR LQKLbLW  COX-1 eQ]\PeV, ZKLcK aUe  QeceVVaU\  fRU KeaOWK\  PaLQWeQaQce  Rf 
WKe  VWRPacK OLQLQJ, ZKLcK LV  ZK\  PaQ\  XVeUV  Rf  NSAIDV  eYeQWXaOO\  deYeORS  LQWROeUaQce 
WR WKeP. TKXV, PXcK UeceQW  aWWeQWLRQ KaV  beeQ JLYeQ WR WKe  QeZ  COX-2 LQKLbLWRUV  VXcK aV 
CeOebUe[ WKaW  ZeUe  deYeORSed  WR aYRLd  COX-1 LQKLbLWLRQ fRU WKe  SXUSRVeV  Rf  aUWKULWLV 
WUeaWPeQW. BecaXVe  LQKLbLWLRQ Rf  aQJLRJeQeVLV  LV  RQe  Rf  WKe  PaMRU QeZ  aSSURacKeV  WR WKe 
WUeaWPeQW  Rf  caQceU, VRPe  RQcRORJLVWV  KaYe  beJXQ addLQJ  CeOebUe[ WR WKeLU UeJXOaU 
WUeaWPeQW  SURWRcROV, baVed  RQ OabRUaWRU\  fLQdLQJV  WKaW  COX-2 LQKLbLWRUV  LQKLbLW  WXPRU 
JURZWK. IQ UeceQW  PeeWLQJV  Rf  APeULcaQ SRcLeW\  fRU COLQLcaO  OQcRORJ\  (ASCO), WKeUe 
KaYe  beeQ YaULRXV  cOLQLcaO  WULaOV  UeSRUWed  WKaW  cRPbLQed  RQe  RU aQRWKeU COX-2 LQKLbLWRU 
ZLWK cRQYeQWLRQaO  UadLaWLRQ, cKePRWKeUaS\, aQd  QeZ  WaUJeWed  WUeaWPeQWV. TKe  JUeaW 
PaMRULW\  Rf  WKeVe  ZeUe  SKaVe  2 cOLQLcaO  WULaOV  ZKLcK Kad  RQO\  KLVWRULcaO  cRQWUROV  ZLWK WKe 
cRQYeQWLRQaO  WUeaWPeQW  aORQe  WR aVVeVV  WKe  YaOXe  Rf  WKe  added  COX-2 LQKLbLWRUV, bXW  PRVW 
cRQcOXded  WKeUe  aSSeaUed  WR be  a VLJQLfLcaQW  beQefLW, SRPe  OaUJeU UaQdRPL]ed  cOLQLcaO 
WULaOV  (115, 116) KaYe  VKRZQ VXbVWaQWLaO  RXWcRPe  LPSURYePeQWV  ZKeQ ceOebUe[ KaV  beeQ 
added  WR VWaQdaUd  cKePRWKeUaS\  SURWRcROV, bXW  RWKeUV  KaYe  faLOed  WR fLQd  a beQefLW. 
 
TZR cOLQLcaO  WULaOV  KaYe  beeQ UeSRUWed  WKaW  KaYe  XVed  ceOebUe[ LQ WKe  WUeaWPeQW  Rf  JOLRPaV 
IQ a cOLQLcaO  WULaO  cRQdXcWed  MRLQWO\  b\  VeYeUaO  KRVSLWaOV  LQ NeZ  YRUN, TePRdaU ZaV 
cRPbLQed  ZLWK ceOebUe[ (117). FRU WKe  46 SaWLeQWV  LQ WKe  VWXd\  (37  ZLWK GBM), WKe  PFS-6 
ZaV  35%. HRZeYeU, aQ XQXVXaO  VcKedXOe  Rf  TePRdaU ZaV  aOVR XVed, VR ZKeWKeU WKe  UeVXOWV 
ZeUe  dXe  WR WKe  QeZ  VcKedXOe  RU WKe  ceOebUe[ LV  XQceUWaLQ. CeOebUe[ KaV  aOVR beeQ 
cRPbLQed  ZLWK CPT-11 (118), a cKePRWKeUaS\  aJeQW  XVed  ZLdeO\  fRU cRORQ caQceU, ZLWK 
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SaWLeQWV  ZLWK UecXUUeQW  WXPRUV, aQd  SURdXced  a PFS-6 YaOXe  Rf  25%. 
 
BecaXVe  Rf  WKe  PLOd  WR[LcLW\  Rf  NSAIDS, cRQVLdeUabOe  UeceQW  UeVeaUcK KaV  LQYeVWLJaWed 
WKe  PecKaQLVPV  Rf  WKeLU cOLQLcaO  beQefLW. WKeUeaV  LQLWLaO  UeVeaUcK fRcXVed  RQ WKe  aQWL- 
aQJLRJeQLc SURSeUWLeV  Rf  WKLV  cOaVV  Rf  dUXJV, VeYeUaO  RWKeU PecKaQLVPV  KaYe  beeQ 
LdeQWLfLed, LQcOXdLQJ  WKe  eQKaQcePeQW  Rf  YaULRXV  aVSecWV  Rf  WKe  LPPXQe  V\VWeP, aQd 
LQKLbLWLRQ Rf  WKe  JeQeV  WKaW  SUeYeQW  daPaJed  ceOOV  fURP XQdeUJRLQJ  aSRSWRVLV  (119). IW  LV 
cULWLcaO  WR QRWe  WKaW  PaQ\  Rf  WKe  PecKaQLVPV  b\  ZKLcK NSAIDS ZRUN aUe  VWURQJO\ 
LQYROYed  LQ WKe  JURZWK Rf  KLJK-JUade  JOLRPaV, aQd  WKaW  WKe  e[SUeVVLRQ Rf  WKe 
c\cORR[\JeQaVe  eQ]\Pe  WKaW  LV  WKe  WaUJeW  Rf  COX-2 LQKLbLWRUV  cRUUeOaWeV  VWURQJO\  ZLWK WKe 
SUROLfeUaWLRQ UaWe  Rf  JOLRbOaVWRPa WXPRUV  aQd  cRUUeOaWeV  LQYeUVeO\  ZLWK VXUYLYaO  WLPe  (120, 
121). 
 
 

Chloroquine and H\dro[\chloroquine¬
 
 IQ a VeULeV  Rf  VWXdLeV  cRQdXcWed  LQ Me[LcR CLW\  (23, 24, 25) SaWLeQWV  UeceLYed  WKe 
WUadLWLRQaO  cKePRWKeUaS\  aJeQW  BCNU, ZLWK RU ZLWKRXW  a 150 PJ  daLO\  dRVe  Rf 
cKORURTXLQe  (WKe  eTXLYaOeQW  Rf  250 PJ  cKORURTXLQe  SKRVSKaWe). TKe  UeVXOWV  ZeUe  WKaW 
SaWLeQWV  UeceLYLQJ  cKORURTXLQe  Kad  a PedLaQ VXUYLYaO  WLPe  Rf  25-33 PRQWKV, ZKLOe  WKRVe 
UeceLYLQJ  BCNU  aORQe  Kad  a PedLaQ VXUYLYaO  WLPe  Rf  11 PRQWKV. CKORURTXLQe  aW  WKe  dRVe 
XVed  Kad  QR deWecWabOe  WR[LcLW\. BecaXVe  WKe  c\WRWR[Lc PecKaQLVP Rf  BCNU  LV  VLPLOaU WR 
WKaW  Rf  TePRdaU, LW  VeePV  OLNeO\  WKaW  cKORURTXLQe  VKRXOd  LQcUeaVe  WKe  effLcac\  Rf  TePRdaU, 
aOWKRXJK WKLV  KaV  \eW  WR be  dePRQVWUaWed. OQe  Rf  VeYeUaO  PecKaQLVPV  b\  ZKLcK 
cKORURTXLQe  PaNeV  cKePRWKeUaS\  PRUe  effecWLYe  LV  WKaW  LW  LQKLbLWV  aXWRSKaJ\, aQ 
LQWUaceOOXOaU SURceVV  WKaW  LQYROYeV  WKe  ceOO  dLJeVWLQJ  VRPe  Rf  LWV  LQWeUQaO  SaUWV  WR aOORZ 
UeSaLU Rf  WKe  daPaJe  caXVed  b\  WKe  cKePRWKeUaS\. 
 
DLVaSSRLQWLQJO\, a PXOWL-ceQWeU SKaVe  I/II WULaO  WeVWLQJ  WKe  addLWLRQ 
Rf7K\dUR[\cKORURTXLQe  (ZKLcK dLffeUV  fURP cKORURTXLQe  RQO\  b\  a VLQJOe  K\dUR[\O  JURXS) 
WR VWaQdaUd  UadLRcKePRWKeUaS\  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa faLOed  WR VKRZ  aQ\ 
LPSURYePeQW  LQ VXUYLYaO  RYeU KLVWRULcaO  aYeUaJeV. IQ WKe  SKaVe  I VafeW\  aQd  WR[LcLW\  VWXd\, 
aOO  3 VXbMecWV  JLYeQ 800 PJ/d  K\dUR[\cKORURTXLQe  aORQJ  ZLWK cKePRUadLaWLRQ 
e[SeULeQced  JUade  3 RU 4 QeXWURSeQLa RU WKURPbRc\WRSeQLa, aQd  600 PJ/d  ZaV 
deWeUPLQed  WR be  WKe  Pa[LPXP WROeUaWed  dRVe. 76 SaWLeQWV  ZeUe  WKeQ WUeaWed  aW  WKLV  dRVe 
LQ WKe  SKaVe  2 cRKRUW.  AXWRSKaJ\  LQKLbLWLRQ (WKe  SURSRVed  PecKaQLVP Rf  acWLRQ) ZaV  QRW 
cRQVLVWeQWO\  acKLeYed  aW  WKaW  dRVe, aQd  SaWLeQW  VXUYLYaO  (PedLaQ OS 15.6 PRQWKV, 2-\eaU 
VXUYLYaO  Rf  25%) ZaV  QRW  LPSURYed  UeOaWLYe  WR KLVWRULcaO  cRQWURO  JURXSV. TKe  VWXd\ 
cRQcOXded  WKaW  K\dUR[\cKORURTXLQe  ZaV  LQeffecWLYe  LQ WKLV  cRQWe[W  aW  WKe  Pa[LPXP 
WROeUaWed  dRVe  (304). 
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ReceQW  SUecOLQLcaO  ZRUN (305) KaV  VKRZQ LQcUeaVed  UeOLaQce  RQ aXWRSKaJ\  aQd  VeQVLWLYLW\ 
WR cKORURTXLQe  WUeaWPeQW  LQ EGFR-RYeUe[SUeVVLQJ  JOLRPa ceOOV, aQd  aQ\  fXWXUe  WULaOV  ZLWK 
cKORURTXLQe  fRU KLJK-JUade  JOLRPaV  Pa\  beQefLW  fURP a VXbJURXS  aQaO\VLV  baVed  RQ EGFR 
VWaWXV. 
 

H\dro[\chloroquine plus  Rapam\cin (Sirolimus)¬
 
BRWK UaSaP\cLQ (VLUROLPXV), aQ LQKLbLWRU Rf  PTOR cRPSOe[ 1, aV  ZeOO  aV 
K\dUR[\cKORURTXLQe  aQd  cKORURTXLQe  KaYe  beeQ WeVWed  LQ eaUO\  VWaJe  cOLQLcaO  WULaOV  fRU 
JOLRbOaVWRPa.  IQ 2016 a JURXS  baVed  LQ TaLZaQ SXbOLVKed  a caVe  VeULeV  Rf  WKUee  QeZO\ 
dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  ZKR ZeUe  WUeaWed  ZLWK a cRPbLQaWLRQ Rf  UaSaP\cLQ aQd 
K\UR[\cKORURTXLQe  LQ addLWLRQ WR VWaQdaUd  UadLaWLRQ aQd  WePR]RORPLde  cKePRWKeUaS\ 
(356).  MaLQWeQaQce  UaSaP\cLQ aQd  K\dUR[\cKORURTXLQe  WUeaWPeQW  ZaV  aOVR JLYeQ afWeU 
WKe  cRPSOeWLRQ Rf  adMXYaQW  WePR]RORPLde  c\cOeV.  TKe  WKUee  SaWLeQWV  ZeUe  aJed  62, 69, 
aQd  71, PaNLQJ  LW  OLNeO\  WKaW  aOO  WKUee  ZeUe  ZLOd-W\Se  (QRQ-PXWaQW) fRU IDH1. 
 
PaWLeQW  1 (aJe  71) ZaV  WUeaWed  ZLWK WKe  UaSaP\cLQ SOXV  K\dUR[\cKORURTXLQe  cRPbLQaWLRQ 
fRU aQ addLWLRQaO  18  PRQWKV  afWeU WKe  cRPSOeWLRQ Rf  cKePRWKeUaS\  c\cOeV. SKe  Kad 
UePaLQed  fUee  Rf  UecXUUeQce  fRU RYeU 3 \eaUV  aW  WKe  WLPe  Rf  SXbOLcaWLRQ.  SLPLOaUO\, WKe 
VecRQd  SaWLeQW  (aJe  62) cRQWLQXed  UaSaP\cLQ SOXV  K\dUR[\cKORURTXLQe  fRU RQe  \eaU 
be\RQd  WKe  cRPSOeWLRQ Rf  WePR]RORPLde  cKePRWKeUaS\.  SKe  UePaLQed  fUee  Rf  UecXUUeQce 
aW  WKe  WLPe  Rf  SXbOLcaWLRQ, 30 PRQWKV  fURP LQLWLaO  dLaJQRVLV.  IQ WKe  WKLUd  caVe  (aJe  69), 
JUade  2 faWLJXe  QeceVVLWaWed  dRVe  UedXcWLRQV  LQ UaSaP\cLQ aQd  K\dUR[\cKORURTXLQe  afWeU 2 
ZeeNV, aQd  Ke  UePaLQed  RQ KaOf  dRVeV  fRU WKe  dXUaWLRQ Rf  WUeaWPeQW. IQ WKLV  caVe 
WUeaWPeQW  cRQWLQXed  fRU RQO\  RQe  PRQWK be\RQd  cRPSOeWLRQ Rf  cKePRWKeUaS\. RecXUUeQW 
dLVeaVe  aSSeaUed  18  PRQWKV  fURP LQLWLaO  VXUJeU\  aQd  RYeUaOO  VXUYLYaO  ZaV  28  PRQWKV. 
 
AV  WZR Rf  WKe  WKUee  SaWLeQWV  ZeUe  SURJUeVVLRQ-fUee  aW  WKe  WLPe  Rf  SXbOLcaWLRQ, PedLaQ PFS 
aQd  VXUYLYaO  fRU WKeVe  SaWLeQWV  ZaV  QRW  \eW  UeacKed, bXW  ZaV  aW  OeaVW  30 PRQWKV  (PedLaQ 
fROORZ  XS). TKe  VKRUWeVW  VXUYLYaO  ZaV  LQ a SaWLeQW  ZKR UeTXLUed  eaUO\  dRVe  UedXcWLRQV  aQd 
eaUO\  dLVcRQWLQXaWLRQ Rf  WKeUaS\.  IQ cRQWUaVW  WR WKeVe  WKUee  SaWLeQWV, WKe  eQWLUe  cRKRUW  Rf 
20 SaWLeQWV  WUeaWed  aW  WKLV  LQVWLWXWLRQ dXULQJ  WKe  VaPe  WLPe  SeULRd, PaLQO\  ZLWK UadLaWLRQ 
aQd  WePR]RORPLde  aORQe  SRVW-UeVecWLRQ, Kad  a PedLaQ VXUYLYaO  Rf  RQO\  13.7  PRQWKV. 
 
UQfRUWXQaWeO\  WKeUe  ZaV  QR LQfRUPaWLRQ JLYeQ RQ EGFR RU PTEN VWaWXV  RU RWKeU JeQeWLc 
aOWeUaWLRQV  fRU WKeVe  WKUee  SaWLeQWV, ZKLcK PLJKW  KaYeQ JLYeQ cOXeV  aV  WR bLRPaUNeUV  Rf 
UeVSRQVe  WR WKe  UaSaP\cLQ SOXV  K\dUR[\cKORURTXLQe  WUeaWPeQW. 
 
 

Cimetidine (Tagamet)¬
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A VWURQJ  caQdLdaWe  fRU a QRQWR[Lc addLWLRQ WR VWaQdaUd  WKeUaS\  LV  WKe  ROd  VWRPacK acLd 
dUXJ, cLPeWLdLQe  (WUade  QaPe  TaJaPeW). WKLOe  QR cOLQLcaO  VWXdLeV  KaYe  \eW  beeQ UeSRUWed 
XVLQJ  LW  ZLWK bUaLQ caQceU, YeU\  LPSUeVVLYe  UeVXOWV  KaYe  beeQ UeSRUWed  fURP LWV  XVe  ZLWK 
cRORQ caQceU (132), WKe  UaWLRQaOe  beLQJ  WKaW  LW  decUeaVeV  ceOO  PLJUaWLRQ (aQd  KeQce  WKe 
VSUead  Rf  WKe  WXPRU be\RQd  WKe  RULJLQaO  VLWe) b\  affecWLQJ  WKe  cULWLcaO  JeQeV  cRQWUROOLQJ 
ceOOXOaU adKeVLRQ. SXSSRUW  fRU LWV  XVe  cRPeV  fURP a UeceQW  e[SeULPeQWaO  VWXd\  XVLQJ  PLce 
ZLWK LPSOaQWed  JOLRbOaVWRPa WXPRUV  WKaW  UeceLYed  eLWKeU WePR]RORPLde  RU WePR]RORPLde 
+ cLPeWLdLQe  (133). SXUYLYaO  ZaV  VXbVWaQWLaOO\  ORQJeU LQ WKe  OaWWeU JURXS. OQe  LPSRUWaQW 
caYeaW  abRXW  cLPeWLdLQe  LV  WKaW  LW  KaV  WKe  SRWeQWLaO  WR LQWeUacW  ZLWK QXPeURXV  RWKeU dUXJV 
LQ WeUPV  Rf  WKeLU PeWabROLVP LQ WKe  OLYeU, WKXV  affecWLQJ  WKeLU effecWLYe  cRQceQWUaWLRQ. 
 
 

Clomipramine (chlorimipramine)¬
 
TKLV  ROd  FDA-aSSURYed  dUXJ  ZaV  fLUVW  XVed  fRU WKe  WUeaWPeQW  Rf  deSUeVVLRQ, aQd  QRZ  aOVR 
fRU WUeaWPeQW  Rf  RbVeVVLYe-cRPSXOVLYe  QeXURVeV. IWV  UaWLRQaOe  aV  a WUeaWPeQW  fRU JOLRPaV  LV 
WKaW  LW  VeOecWLYeO\  deSUeVVeV  PLWRcKRQdULaO  fXQcWLRQ LQ JOLRPa ceOOV  ZKLOe  OeaYLQJ  QRUPaO 
ceOOV  XQaffecWed, caXVLQJ  WKe  JOLRPa ceOOV  WR XQdeUJR aSRSWRVLV  (SURJUaPPed  ceOO  deaWK). 
ReSRUWed  aW  WKe  2005  ASCO PeeWLQJ  (122) ZaV  a cOLQLcaO  WULaO  eYaOXaWLQJ  WKe  RXWcRPe  Rf 
LWV  XVe  ZLWK 27  SaWLeQWV  ZLWK KLJK-JUade  JOLRPaV  (WKe  dLVWULbXWLRQ Rf  GBMV  YV. JUade  3 
WXPRUV  ZaV  QRW  UeSRUWed  LQ WKe  abVWUacW, QRU ZaV  WKe  cOLQLcaO  KLVWRU\  Rf  WKe  SaWLeQWV). 
CKORULPLSUaPLQe  ZaV  added  WR WKeLU cRQYeQWLRQaO  WUeaWPeQW  ZLWK dRVeV  fURP 25  PJ  daLO\ 
eVcaOaWed  WR 150 PJ  daLO\. MedLaQ VXUYLYaO  ZaV  27  PRQWKV; 20 Rf  WKe  27  SaWLeQWV  VKRZed 
SaUWLaO  WXPRU UeJUeVVLRQV. TKLV  aSSeaUV  WR be  a SURPLVLQJ  QeZ  WUeaWPeQW, aOWKRXJK 
addLWLRQaO  WeVWLQJ  ZLWK PRUe  deWaLOed  UeSRUWLQJ  Rf  WKe  UeVXOWV  LV  cOeaUO\  Qeeded. AQ 
LQWeUeVWLQJ  VLdeOLJKW  RQ cKORULPLSUaPLQe  LV  WKaW  OabRUaWRU\  UeVeaUcK KaV  VKRZQ WKaW  LW 
VWURQJO\  SRWeQWLaWeV  WKe  WR[LcLW\  Rf  JOeeYec fRU JOLRPa ceOOV  (123). 
 
 

Dichloroacetate  (DCA)¬
 
TKLV  VLPSOe  cKePLcaO  cRPSRXQd  KaV  beeQ XVed  fRU WKe  WUeaWPeQW  Rf  cKLOdKRRd  OacWLc 
acLdRVLV, a dLVRUdeU Rf  WKe  PLWRcKRQdULa WKaW  cRQWURO  a ceOO¶V  eQeUJ\  SURdXcWLRQ. IWV  XVe  aV 
a caQceU WUeaWPeQW  LV  baVed  RQ WKe  WaUbXUJ  EffecW, WKe  fLQdLQJ  WKaW  caQceU ceOOV  aUe  PXcK 
PRUe  OLNeO\  WR XWLOL]e  aQaeURbLc PeWabROLVP, a YeU\  LQeffLcLeQW  SURceVV, eYeQ LQ WKe 
SUeVeQce  Rf  VXffLcLeQW  R[\JeQ. DCA affecWV  WKe  PePbUaQe  Rf  WKe  PLWRcKRQdULa, WKXV 
LQKLbLWLQJ  WKe  aQaeURbLc PeWabROLVP, ZKLcK UeVXOWV  LQ cKaQJeV  LQ WKe  ceOO¶V 
PLcUReQYLURQPeQW  WKaW  caQ caXVe  WKe  caQceU ceOOV  WR dLe. 
 
BecaXVe  DCA LV  a VLPSOe  cKePLcaO, LW  caQ be  eaVLO\  PaQXfacWXUed, ZKLcK caXVed  eaUO\ 
e[SeULPeQWaO  UeSRUWV  Rf  LWV  effecWLYeQeVV  aJaLQVW  caQceU WR PRWLYaWe  PaQ\  caQceU SaWLeQWV 
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WR WaNe  LW  RQ WKeLU RZQ. OQO\  UeceQWO\  KaV  WKeUe  beeQ a UeSRUW  fURP a cOLQLcaO  WULaO  WKaW 
VeePV  WR cRUURbRUaWe  WKe  eaUOLeU OabRUaWRU\  UeVXOWV  (124). A JURXS  LQ AObeUWa, CaQada 
UeSRUWed  WKe  UeVXOWV  fRU fLYe  GBM  SaWLeQWV, WKUee  ZLWK UecXUUeQW  WXPRUV  eYeQ afWeU 
PXOWLSOe  fRUPV  Rf  WKeUaS\, aQd  WZR ZKR ZeUe  QeZO\  dLaJQRVed, ZKR UeceLYed  DCA LQ 
cRPbLQaWLRQ ZLWK WKe  VWaQdaUd  WePR]RORPLde  SURWRcRO. OQe  Rf  WKe  WKUee  UecXUUeQW  WXPRU 
SaWLeQWV  dLed  afWeU WKUee  PRQWKV, dXe  WR PaVVLYe  edePa fURP KLV  YeU\  OaUJe  WXPRU SUeVeQW 
SULRU WR DCA WUeaWPeQW. AOO  Rf  WKe  RWKeUV  ZeUe  aOLYe  aV  Rf  WKe  fROORZ-XS  SeULRd  Rf  18 
PRQWKV  fURP WKe  VWaUW  Rf  WKeUaS\. PaWLeQWV  ZeUe  WUeaWed  ZLWK aQ RUaO  VWaUWLQJ  dRVe  Rf  12.5 
PJ/NJ  WZLce  SeU da\, eVcaOaWed  WR 25  PJ/NJ  WZLce  SeU da\. TKe  RQO\  aSSaUeQW  VLJQLfLcaQW 
WR[LcLW\  ZaV  SeULSKeUaO  QeXURSaWK\, ZKLcK ZaV  UeYeUVLbOe. DRVeV  Rf  6.25  PJ/NJ  WZLce  SeU 
da\  SURdXced  QR QeXURSaWK\. TKe  aXWKRUV  QRWed  WKaW  WKe  VeUXP cRQceQWUaWLRQ UeTXLUed  2- 
3 PRQWKV  WR UeacK WKeUaSeXWLc cRQceQWUaWLRQV.  A QRWabOe  UeceQW  OabRUaWRU\  fLQdLQJ 
XVLQJ  LPSOaQWed  GBM  ceOOV  LQ a PRXVe  [eQRJUafW  PRdeO  VKRZed  a dUaPaWLc V\QeUJ\ 
beWZeeQ DCA aQd  AYaVWLQ ZLWK a cRKeUeQW  UaWLRQaOe  fRU ZK\  VXcK V\QeUJ\  VKRXOd  RccXU 
(125). 
 
 

Disulfiram  (Antabuse)¬
 
TKLV  ROd  dUXJ  KaV  beeQ XVed  fRU decadeV  fRU WKe  SXUSRVe  Rf  SUeYeQWLQJ  aOcRKRO 
cRQVXPSWLRQ. A JUeaW  deaO  Rf  UeVeaUcK LQ GeUPaQ\  KaV  VKRZQ LW  aOVR KaV  VeYeUaO  aQWL- 
caQceU SURSeUWLeV. WLWK UeJaUd  WR GBM  WUeaWPeQW, RQe  Rf  LWV  PecKaQLVPV  LV  WR bORcN WKe 
JO\cRSURWeLQ SXPSV  WKaW  e[WUXde  WKe  cKePRWKeUaS\  aJeQWV  fURP WKe  ceOO  bRd\  befRUe  WKe\ 
KaYe  Kad  a cKaQce  WR be  effecWLYe. IW  aOVR LQKLbLWV  WKe  MGMT eQ]\Pe  WKaW  aOORZV  WKe  ceOO 
WR UeSaLU WUeaWPeQW  daPaJe  befRUe  WKe  ceOO  XQdeUJReV  aSRSWRVLV  (SURJUaPPed  ceOO  deaWK), 
aQd  PeWaOORSURWeLQaVe  acWLYLW\, ZKLcK LV  a SULPaU\  PecKaQLVP b\  ZKLcK GBM  ceOOV 
LQYade  adMaceQW  WLVVXe. PeUKaSV  PRVW  LPSRUWaQW  LW  aOVR LQKLbLWV  WKe  JURZWK Rf  VWeP ceOOV, 
ZKLcK aUe  QRZ  beOLeYed  WR be  WKe  PaMRU VRXUce  Rf  WUeaWPeQW  faLOXUeV. WKeQ aOcRKRO  LV  QRW 
cRQVXPed, LW  KaV  PLQLPaO  WR[LcLW\. TKeUe  LV  aOVR eYLdeQce  WKaW  LWV  aQWL-caQceU effecWV  aUe 
SRWeQWLaWed  b\  WKe  cRQcXUUeQW  XVe  Rf  cRSSeU JOXcRQaWe, a cRPPRQ QXWULWLRQaO  VXSSOePeQW. 
 
DLVXOfLUaP LV  cXUUeQWO\  beLQJ  WeVWed  LQ a SKaVe  I SKaUPacRd\QaPLcV  WULaO  aW  WaVKLQJWRQ 
UQLYeUVLW\, SW. LRXLV, MLVVRXUL. TKLV  WULaO  cRQVLVWV  Rf  WZR aUPV: LQ RQe  aUP SaWLeQWV  aUe 
JLYeQ RQe  Rf  WZR dLVXOfLUaP dRVeV  (500 PJ  RU 1000 PJ) daLO\  beJLQQLQJ  LQ cRQMXQcWLRQ 
ZLWK PRQWKO\  c\cOeV  Rf  WePR]RORPLde; LQ WKe  VecRQd  aUP 6 PJ  Rf  cRSSeU JOXcRQaWe  LV 
JLYeQ LQ cRPbLQaWLRQ ZLWK dLVXOfLUaP SOXV  WePR]RORPLde.  ReVXOWV  fRU WKe  fLUVW  aUP 
(dLVXOfLUaP aQd  WePR]RORPLde  ZLWKRXW  cRSSeU) ZeUe  SXbOLVKed  LQ WKe  JRXUQaO  Rf 
NeXUR-OQcRORJ\  LQ eaUO\  2016 (332).  TZeOYe  SaWLeQWV  ZeUe  eYaOXaWed: VeYeQ RQ a dRVe  Rf 
500 PJ  dLVXOfLUaP SeU da\, aQd  fLYe  SaWLeQWV  RQ 1000 PJ  SeU da\.  TZR Rf  VeYeQ SaWLeQWV 
LQ WKe  500 PJ  cRKRUW  dLVcRQWLQXed  dLVXOfLUaP afWeU 55  aQd  80 da\V  dXe  WR deOLULXP aQd 
SeULSKeUaO  PRWRU QeXURSaWK\. TZR Rf  fLYe  SaWLeQWV  LQ WKe  1000 PJ  SeU da\  cRKRUW  VXffeUed 
fURP JUade  3 deOLULXP afWeU 15  da\V  RQ dLVXOfLUaP, aQd  WKe  Pa[LPXP WROeUaWed  dRVe  Rf 
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dLVXOfLUaP LQ cRPbLQaWLRQ ZLWK adMXYaQW  WePR]RORPLde  ZaV  deWeUPLQed  aV  500 PJ  SeU 
da\.  TKe  SKaUPacRd\QaPLc eQdSRLQW  Rf  WKe  WULaO  ZaV  SURWeaVRPe  LQKLbLWLRQ aQd  PLQRU 
decUeaVeV  LQ SURWeaVRPe  acWLYLW\  ZeUe  deWecWed  LQ WKe  ZKROe  bORRd  Rf  SaWLeQWV  aW  ZeeN 4 
(aYeUaJe  5%  LQKLbLWLRQ fRU 500 PJ  dRVe  aQd  aYeUaJe  11%  LQKLbLWLRQ fRU 1000 PJ  dRVe). AW 
WKe  WLPe  Rf  WKe  aQaO\VLV, 9 Rf  WKe  12 SaWLeQWV  Kad  e[SeULeQced  dLVeaVe  SURJUeVVLRQ.  ReVXOWV 
fRU WKe  aUP Rf  WKe  WULaO  UeceLYLQJ  cRSSeU JOXcRQaWe  LQ addLWLRQ WR dLVXOfLUaP KaYe  QRW  \eW 
beeQ UeSRUWed.  
 

Keppra  (levetiracetam)¬¬
 
KeSSUa (OeYeWLUaceWaP) ZaV  aSSURYed  b\  WKe  FDA LQ 1999 aV  aQ aQWL-VeL]XUe  PedLcaWLRQ, 
aQd  WKe  dUXJ  KaV  VLQce  becRPe  SeUKaSV  WKe  PRVW  cRPPRQO\  SUeVcULbed  aJeQW  fRU VeL]XUe 
SUeYeQWLRQ LQ bUaLQ WXPRU SaWLeQWV.  LabRUaWRU\  VWXdLeV  KaYe  VKRZQ WKaW  KeSSUa caQ 
LQKLbLW  WKe  acWLYLW\  Rf  WKe  DNA-UeSaLU eQ]\Pe  MGMT aQd  VeQVLWL]e  JOLRbOaVWRPa ceOOV  WR 
WePR]RORPLde  cKePRWKeUaS\  (206).  FXUWKeUPRUe, UeWURVSecWLYe  VWXdLeV  LQ QeZO\ 
dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  VKRZ  WKaW  WKe  XVe  Rf  KeSSUa dXULQJ  cKePRWKeUaS\  caQ 
Oead  WR VLJQLfLcaQWO\  LQcUeaVed  SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO.  IQ RQe  VXcK VWXd\  b\ 
KRUeaQ LQYeVWLJaWRUV  (323), 58  JOLRbOaVWRPa SaWLeQWV  ZKR UeceLYed  KeSSUa fRU aW  OeaVW 
WKUee  PRQWKV  dXULQJ  WePR]RORPLde  cKePRWKeUaS\  ZeUe  cRPSaUed  ZLWK 45  SaWLeQWV  ZKR 
UeceLYed  VWaQdaUd  WUeaWPeQWV  ZLWKRXW  e[WeQded  KeSSUa XVe.  PaWLeQWV  UeceLYLQJ  KeSSUa 
dXULQJ  cKePRWKeUaS\  Kad  a PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  Rf  9.4 PRQWKV  YeUVXV  6.7 
PRQWKV  LQ WKe  JURXS  QRW  WaNLQJ  KeSSUa, a KLJKO\  VLJQLfLcaQW  dLffeUeQce  (HR=0.42, 
S=0.004 LQ PXOWLYaULaWe  aQaO\VLV).  LLNeZLVe, RYeUaOO  VXUYLYaO  ZaV  aOVR e[WeQded  LQ WKe 
SaWLeQWV  UeceLYLQJ  KeSSUa: PedLaQ OS ZaV  25.7  PRQWKV  YeUVXV  16.7  PRQWKV  LQ WKe  SaWLeQWV 
QRW  WaNLQJ  KeSSUa (HR=0.31, S=<0.001).  WKeWKeU WKe  aSSaUeQW  VXUYLYaO  adYaQWaJe  fRU 
SaWLeQWV  WaNLQJ  KeSSUa dXULQJ  VWaQdaUd  cKePRWKeUaS\  LV  UeVWULcWed  WR SaWLeQWV  ZLWK 
XQPeWK\OaWed  MGMT VWaWXV  UePaLQV  WR be  deWeUPLQed. 
 

Methadone¬
 
A SaSeU SXbOLVKed  LQ 2014 b\  COaXdLa FULeVeQ eW  aO. Rf  WKe  UQLYeUVLW\  Rf  UOP, GeUPaQ\ 
VKRZed  a cKePRVeQVLWL]LQJ  effecW  Rf  PeWKadRQe  RQ JOLRPa ceOOV  LQ YLWUR aQd  LQ a 
VXbcXWaQeRXV  JOLRPa PRXVe  PRdeO  (365).  TKLV  SaSeU bXLOW  Rff  eaUOLeU SUecOLQLcaO  ZRUN RQ 
WKe  XVe  Rf  PeWKadRQe  SOXV  dR[RUXbLcLQ LQ acXWe  O\PSKRbOaVWLc OeXNePLa PRdeOV.  IQ WKeVe 
SaSeUV, PeWKadRQe  VWLPXOaWLRQ Rf  PX-RSLRLd  UeceSWRUV  e[SUeVVed  RQ WKe  caQceU ceOOV  Oed 
WR WKe  bORcNLQJ  Rf  adeQ\O  c\cOaVe  aQd  cRQVeTXeQW  dRZQUeJXOaWLRQ Rf  c\cOLc adeQRVLQe 
PRQRSKRVSKaWe  (cAMP).  AV  cAMP KaV  SURWecWLYe  effecWV  aJaLQVW  aSRSWRVLV, WKe  RYeUaOO 
RXWcRPe  ZaV  a decUeaVed  e[SUeVVLRQ Rf  aQWL-aSRSWRWLc SURWeLQV, aQd  JUeaWO\  LQcUeaVed 
aSRSWRVLV  ZKeQ PeWKadRQe  ZaV  aSSOLed  LQ cRPbLQaWLRQ ZLWK dR[RUXbLcLQ, a 
cKePRWKeUaSeXWLc aJeQW.  IQ WKe  SUeYLRXV  SXbOLcaWLRQ (366), WKe  cRPbLQaWLRQ Rf 
PeWKadRQe  ZLWK dR[RUXbLcLQ Oed  WR VLJQLfLcaQWO\  UedXced  ALL WXPRU YROXPe  LQ WKe  PLce. 
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IQ WKe  JOLRPa VWXd\, PeWKadRQe  aORQe  Oed  WR a VOLJKWO\  UedXced  WXPRU JURZWK UaWe  LQ WKe 
PLce, bXW  LQe[SOLcabO\  PeWKadRQe  ZaV  QRW  cRPbLQed  ZLWK cKePRWKeUaS\  LQ WKLV  PRXVe 
e[SeULPeQW. 
 
MeWKadRQe  LV  aQ RSLRLd  dUXJ  LQdLcaWed  fRU VeYeUe  SaLQ PaQaJePeQW  aQd  aV  a UeSOacePeQW 
WKeUaS\  fRU addLcWLRQ WR KeURLQ RU RWKeU PRUSKLQe-OLNe  dUXJV. BecaXVe  Rf  WKe  SRWeQWLaO  fRU 
addLcWLRQ aQd  abXVe, PeWKadRQe  LV  a ScKedXOe  II cRQWUROOed  VXbVWaQce  LQ WKe  USA. IQ PRVW 
cRXQWULeV, PeWKadRQe  LV  PRVW  cRPPRQO\  XVed  LQ WKe  fRUP Rf  a UacePLc PL[, PeaQLQJ  WKaW 
LW  cRQWaLQV  WKe  (R)- aQd  (S)- eQaQWLRPeUV  Rf  WKe  PROecXOe  LQ eTXaO  SURSRUWLRQ. TKeVe  WZR 
fRUPV  Rf  PeWKadRQe  aUe  aOVR NQRZQ aV  OeYRPeWKadRQe  aQd  de[WURPeWKadRQe, aQd  aUe 
PLUURU LPaJeV  Rf  eacK RWKeU. RacePLc PeWKadRQe  LV  WKeUefRUe  caOOed  (R,S)-PeWKadRQe  RU 
D,L-PeWKadRQe  (fRU de[WUR- aQd  OeYRPeWKadRQe).  TKe  XVe  Rf  (R)-PeWKadRQe  fRU KeURLQ 
addLcWLRQ KaV  becRPe  cRPPRQ LQ GeUPaQ\, WKRXJK QRW  aSSURYed  LQ WKe  UQLWed  SWaWeV. 
AOWKRXJK RQO\  WKe  (R)-eQaQWLRPeU KaV  RSLRLd  UeceSWRU aJRQLVW  acWLYLW\, WKe  UacePLc fRUP 
cRQWaLQLQJ  bRWK eQaQWLRPeUV  LQ eTXaO  SURSRUWLRQ LV  SUefeUUed  b\  WKe  aXWKRUV  Rf  WKe  caQceU 
VWXdLeV  aV  ³TKLV  effecW  LV  PRVW  SURQRXQced  ZLWK D,L-PeWKadRQe  VLQce  D-PeWKadRQe 
VWabLOL]eV  WKe  RSLRLd  UeceSWRUV  aQd  WKXV  facLOLWaWeV  PRUe  bLQdLQJ  Rf  L-PeWKadRQe.´ 
FXUWKeUPRUe, LW  KaV  aOVR beeQ VKRZQ WKaW  WKe  (S)-eQaQWLRPeU, de[WURPeWKadRQe, KaV 
LQKLbLWRU\  acWLYLW\  aJaLQVW  NMDA JOXWaPaWe  UeceSWRUV, ZKLcK aUe  LPSOLcaWed  LQ VeL]XUe 
acWLYLW\. 
 
IQ 2017  a UeWURVSecWLYe  VafeW\  aQd  WROeUabLOLW\  VWXd\  ZaV  SXbOLVKed  ZKLcK JaYe  deWaLOV  RQ 
27  QeZO\  dLaJQRVed  aQd  UecXUUeQW  JOLRPa SaWLeQWV  WUeaWed  ZLWK D,L PeWKadRQe  (367). Of 
WKeVe, 12 SaWLeQWV  ZLWK QeZO\  dLaJQRVed  JOLRbOaVWRPa ZeUe  JLYeQ PeWKadRQe  aORQJVLde  WKe 
VWaQdaUd  Rf  caUe  SWXSS  UeJLPeQ. TKe  dRVe  ZaV  VWaUWed  aW  5  dURSV  WZLce  daLO\  (a WRWaO  Rf  5 
PJ  SeU da\), aQd  LQcUeaVed  b\  VWeSV  WR a fLQaO  dRVe  Rf  15-35  PJ  SeU da\  (Le. a Pa[LPXP Rf 
35  dURSV  WZLce  daLO\). 
 
DXULQJ  WKe  dRVe  eVcaOaWLRQ SeULRd, QeaUO\  KaOf  WKe  SaWLeQWV  e[SeULeQced  VLde-effecWV, WKe 
PRVW  cRPPRQ beLQJ  QaXVea. SLde-effecWV  UeVROYed  LQ WKe  PaMRULW\  Rf  caVeV  afWeU RQe  PRQWK 
Rf  PeWKadRQe  WKeUaS\.  IQ WKUee  caVeV  RbVWLSaWLRQ (cRQVWLSaWLRQ), a ZeOO-NQRZQ VLde-effecW 
Rf  RSLRLd  WKeUaS\, ZaV  a SURbOeP be\RQd  ZeeN 4.  
 
TKe  12 SaWLeQWV  ZLWK QeZO\  dLaJQRVed  GBM  JLYeQ PeWKadRQe  LQ cRPbLQaWLRQ ZLWK 
VWaQdaUd  WUeaWPeQWV  ZeUe  cRQVLdeUed  LQ aQ effLcac\  aQaO\VLV. PURJUeVVLRQ-fUee  VXUYLYaO  aW  6 
PRQWKV  fRU WKLV  JURXS  ZaV  91%.  TKeVe  RXWcRPeV  aSSeaU WR be  aQ LPSURYePeQW  YeUVXV 
KLVWRULcaO  cRQWUROV, aOWKRXJK ORQJeU fROORZ-XS  ZLOO  be  UeTXLUed  WR UeaOO\  deWeUPLQe 
LPSURYed  effLcac\  ZLWK PeWKadRQe.  
 
IQ addLWLRQ WR WKLV  VafeW\  aQd  WROeUabLOLW\  VWXd\  ZLWK YeU\  SUeOLPLQaU\  effLcac\  RXWcRPeV 
aUe  WKe  UeSRUWV  Rf  VRPe  LPSUeVVLYe  WXPRU UeVSRQVeV  LQ UefUacWRU\  caQceU SaWLeQWV  ZLWK 
cRPbLQaWLRQV  Rf  cKePRWKeUaS\  SOXV  PeWKadRQe, aV  PeQWLRQed  LQ aUWLcOeV  RQ WKe  WRSLc 
(KeUe  aQd  KeUe ). 
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Proton  Pump Inhibitors¬
 
CaQceU ceOOV  Rf  aOO  YaULeWLeV  WKULYe  LQ aQ acLdLc eQYLURQPeQW. TKe\  aOVR SURdXce  OaUJe 
aPRXQWV  Rf  OacWLc acLd  dXe  WR WKeLU UeOLaQce  RQ aQaeURbLc PeWabROLVP. PURWRQ SXPSV  aUe 
cULWLcaOO\  LQYROYed  LQ e[WUXdLQJ  WKe  LQWUaceOOXOaU acLd  WR WKe  e[WUaceOOXOaU 
PLcUReQYLURQPeQW. PURWRQ SXPS  LQKLbLWRUV, ZKLcK ZeUe  deYeORSed  fRU KeaUWbXUQ dXe  WR 
e[ceVV  VWRPacK acLd, caQ dLVUXSW  WKLV  e[WUXVLRQ, aQd  KeQce  VXSSUeVV  WXPRU JURZWK. A 
YaULeW\  Rf  UeceQW  eYLdeQce  LQdLcaWeV  WKaW  SUeWUeaWPeQW  Rf  caQceU ceOOV  ZLWK PPIV  caXVeV  WKe 
ceOOV  WR becRPe  PXcK PRUe  VeQVLWLYe  WR c\WRWR[Lc dUXJV  (19), aQd  aOVR WR DCA (126). 
IPSRUWaQWO\, WKe  effecW  RccXUV  RQO\  ZKeQ WKe  PPI LV  beJXQ SULRU WR WUeaWPeQW, becaXVe  LW 
WaNeV  1-3 da\V  WR fXOO\  VXSSUeVV  WKe  SURWRQ SXPS. EYLdeQce  fRU WKe  cOLQLcaO  beQefLW  Rf  PPIV 
(LQ YLYR) cRPeV  fURP a VWXd\  Rf  SeW  dRJV  aQd  caWV  ZLWK YaULRXV  NLQdV  Rf  caQceU. TKLUW\- 
fRXU caWV  aQd  dRJV  JLYeQ OaQVRSUa]ROe  (PUeYacLd) SULRU WR WKeLU QRUPaO  cKePRWKeUaS\ 
ZeUe  cRPSaUed  WR 17  dRJV  aQd  caWV  UeceLYLQJ  RQO\  WKe  cKePRWKeUaS\  (127). TZeQW\-WKUee 
Rf  WKe  SaWLeQWV  UeceLYLQJ  WKe  PPI Kad  a cRPSOeWe  RU SaUWLaO  UeVSRQVe, aQd  WKe  UePaLQdeU 
Kad  VWabOe  dLVeaVe  aQd  LPSURYed  TXaOLW\  Rf  OLfe. Of  SaWLeQWV  WKaW  UeceLYed  RQO\  WKe 
cKePRWKeUaS\, RQO\  3 (17%) Kad  a SaUWLaO  UeVSRQVe  (Rf  VKRUW  dXUaWLRQ) aQd  WKe  UePaLQdeU 
dLed  Rf  SURJUeVVLYe  dLVeaVe  ZLWKLQ WZR PRQWKV. 
 
TKe  cOLQLcaO  effLcac\  Rf  SURWRQ SXPS  LQKLbLWRUV  fRU KXPaQ SaWLeQWV  LV  VXSSRUWed  b\  a 
CKLQeVe  VWXd\  Rf  PeWaVWaWLc bUeaVW  caQceU (128) WKaW  cRPSaUed  cRQYeQWLRQaO 
cKePRWKeUaS\  aORQe  ZLWK cKePRWKeUaS\  LQ cRPbLQaWLRQ ZLWK 100 PJ  Rf  Qe[LXP WZLce  SeU 
da\, RU LQ cRPbLQaWLRQ ZLWK 80 PJ  Rf  Qe[LXP WZLce  SeU da\. TKe  PedLaQ PFS YaOXeV  ZeUe 
7.5  PRQWKV  fRU WKRVe  UeceLYLQJ  RQO\  cKePRWKeUaS\, 9.5  PRQWKV  fRU WKRVe  ZLWK WKe  100 PJ 
dRVe  aQd  10.9 PRQWKV  fRU WKe  80 PJ  dRVe. TKe  JUeaWeU PFS YaOXe  ZLWK WKe  ORZeU Qe[LXP 
dRVe  VXJJeVWV  WKaW  eYeQ ORZeU dRVeV  PLJKW  aOVR be  effLcacLRXV. 
 
 

Tamo[ifen¬
 
TKLV  dUXJ  LV  ZeOO  NQRZQ fRU LWV  XVaJe  LQ WKe  WUeaWPeQW  Rf  bUeaVW  caQceU. IWV  PRde  Rf  acWLRQ 
LV  WR cRPSeWe  ZLWK eVWURJeQ fRU aWWacKPeQW  WR WKe  eVWURJeQ UeceSWRUV  Rf  bUeaVW  ceOOV, WKXV 
UedXcLQJ  eVWURJeQ'V  abLOLW\  WR VeUYe  aV  a JURZWK facWRU fRU caUcLQRJeQeVLV. TKLV  PRde  Rf 
acWLRQ KaV  OLWWOe  WR dR ZLWK WaPR[LfeQ'V  abLOLW\  WR VeUYe  aV  a WKeUaSeXWLc aJeQW  fRU JOLRPaV. 
EffecWV  RQ JOLRPa aUe  LQVWead  dXe  WR WaPR[LfeQ beLQJ  aQ LQKLbLWRU Rf  SURWeLQ NLQaVe  C 
acWLYLW\  - aQ LQWUaceOOXOaU eQ]\Pe  WKaW  LV  LQYROYed  LQ JOLRPa ceOO  SUROLfeUaWLRQ. PURWeLQ 
NLQaVe  C LV  QRZ  aOVR NQRZQ WR SOa\  a VLJQLfLcaQW  UROe  LQ VWLPXOaWLQJ  aQJLRJeQeVLV. TR 
RbWaLQ LQKLbLWLRQ Rf  PKC acWLYLW\, aQd  WKXV  VORZ  RU VWRS  WKe  JURZWK Rf  WKe  caQceU ceOOV, 
YeU\  KLJK dRVeV  Rf  WaPR[LfeQ aUe  XVed, LQ cRQWUaVW  WR LWV  XVaJe  fRU bUeaVW  caQceU. TKe 
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W\SLcaO  dRVaJe  fRU bUeaVW  caQceU LV  10-20 PJ  daLO\, ZKLOe  fRU JOLRPaV  WKe  dRVaJe  XVed  KaV 
UaQJed  fURP 160-240 PJ  SeU da\. TKLV  KLJK dRVaJe  LV  SRWeQWLaOO\  SURbOePaWLc aQd  dReV 
LQdeed  KaYe  VLde  effecWV. TKe  PRVW  LPSRUWaQW  LV  aQ LQcUeaVed  ULVN Rf  bORRd  cORWV. FRU 
ZRPeQ, WKeUe  LV  aOVR aQ LQcUeaVe  LQ WKe  ULVN fRU XWeULQe  caQceU, aQd  fRU PeQ, LPSRWeQce 
aQd  ORVV  Rf  OLbLdR aUe  fUeTXeQW  SURbOePV. WeLJKW  JaLQ LV  aQRWKeU VLJQLfLcaQW  VLde  effecW. 
OYeUaOO, KRZeYeU, VXcK VLde  effecWV  aUe  PLOd  LQ cRPSaULVRQ WR WUadLWLRQaO  cKePRWKeUaS\. 
 
A SKaVe  II cOLQLcaO  WULaO  (102) eYaOXaWLQJ  WKe  effecWV  Rf  WaPR[LfeQ fRU SaWLeQWV  ZLWK 
UecXUUeQW  JOLRPaV  SURdXced  WXPRU UeJUeVVLRQ LQ 25%  Rf  SaWLeQWV  aQd  VWabLOL]aWLRQ Rf 
WXPRU JURZWK fRU aQ addLWLRQaO  20%  Rf  SaWLeQWV. TKe  SeUceQWaJe  Rf  SaWLeQWV  ZLWK 
UeVSRQVeV  WR WUeaWPeQW  ZaV  JUeaWeU ZLWK GUade  III AVWURc\WRPaV  WKaQ fRU SaWLeQWV  ZLWK 
GBMV. TKe  PedLaQ VXUYLYaO  WLPe  fURP WKe  LQLWLaWLRQ Rf  WaPR[LfeQ WUeaWPeQW  ZaV  16 
PRQWKV  fRU GUade  III WXPRUV  aQd  7.2 PRQWKV  fRU JOLRbOaVWRPaV. TKLV  SeUKaSV  VeePV  WR be 
a PLQLPaO  beQefLW  (VXUYLYaO  WLPe  fRU UecXUUeQW  JOLRbOaVWRPaV  W\SLcaOO\  UaQJeV  fURP 3-7 
PRQWKV  ZKeQ VecRQd-OLQe  cKePRWKeUaS\  LV  XVed) bXW  LW  VKRXOd  aOVR be  QRWed  WKaW  a 
SeUceQWaJe  Rf  WKRVe  ZKR Kad  eLWKeU UeJUeVVLRQ RU VWabLOL]aWLRQ Kad  VXUYLYaO  WLPeV  JUeaWeU 
WKaQ WZR \eaUV. TKXV, fRU WKRVe  "UeVSRQdeUV" WaPR[LfeQ SURdXced  a PaMRU beQefLW. 
 
TaPR[LfeQ KaV  beeQ VWXdLed  aV  a VLQJOe  aJeQW, LQ cRPbLQaWLRQ ZLWK UadLaWLRQ, LQ a cOLQLcaO 
WULaO  ZLWK 77  QeZO\  dLaJQRVed  GBM  aW  a dRVe  Rf  80 PJ/P-VT. (103). MedLaQ VXUYLYaO  ZaV 
11.3 PRQWKV, QRW  QRWabO\  beWWeU WKaQ VWXdLeV  ZLWK UadLaWLRQ aORQe. HeUe  ORQJ±WeUP 
VXUYLYaO  ZaV  QRW  eYLdeQW, aV  RQO\  9%  Rf  SaWLeQWV  OLYed  ORQJeU WKaQ WZR \eaUV. 
 
TaPR[LfeQ KaV  aOVR beeQ XVed  LQ cRPbLQaWLRQ ZLWK WUadLWLRQaO  cKePRWKeUaS\, becaXVe  LW 
VKRXOd  LQ SULQcLSOe  UedXce  WKe  OeYeO  Rf  cKePR-UeVLVWaQce  LQ addLWLRQ WR KaYLQJ  LWV  RZQ 
dLUecW  effecWV  RQ WXPRU JURZWK. A EXURSeaQ cOLQLcaO  WULaO  cRPbLQed  WaPR[LfeQ ZLWK 
caUbRSOaWLQ aV  WKe  LQLWLaO  WUeaWPeQW  afWeU UadLaWLRQ (104). DRVaJeV  Rf  WaPR[LfeQ UaQJed 
fURP 40 WR 120 PJ/da\, aOO  Rf  ZKLcK ZeUe  VPaOOeU WKaQ WKaW  XVed  ZKeQ WaPR[LfeQ KaV 
beeQ XVed  aORQe  (160-240 PJ/da\). CRPbLQed  RYeU aOO  dRVaJeV, WKe  12-PRQWK aQd  24- 
PRQWK VXUYLYaO  UaWeV  ZeUe  52 aQd  32 %, UeVSecWLYeO\. FRU WKe  SaWLeQWV  UeceLYLQJ  WKe 
KLJKeVW  dRVaJe  Rf  WaPR[LfeQ, 12-PRQWK VXUYLYaO  UaWe  ZaV  78%. IQ cRPSaULVRQ, a PaWcKed 
VeW  Rf  VXbMecWV  ZKR UeceLYed  caUbRSOaWLQ aORQe  afWeU UadLaWLRQ Kad  12- aQd  24-PRQWK 
VXUYLYaO  UaWeV  Rf  30%  aQd  0%. HRZeYeU, a VecRQd  VLPLOaU VWXd\  cRPbLQLQJ  WaPR[LfeQ 
ZLWK caUbRSOaWLQ (105) UeSRUWed  a PedLaQ VXUYLYaO  WLPe  Rf  RQO\  55  ZeeNV, ZKLcK ZaV  RQO\ 
VOLJKWO\  VXSeULRU WR KLVWRULcaO  cRQWUROV  XVLQJ  caUbRSOaWLQ aORQe  (48  ZeeNV). HRZeYeU, WKe 
OaWWeU VWXd\  QRWed  WKaW  a PLQRULW\  Rf  SaWLeQWV  dLd  KaYe  XQXVXaOO\  ORQJ  VXUYLYaO  WLPeV, 
ZKLcK ZaV  QRW  UefOecWed  LQ WKe  PedLaQ VXUYLYaO  WLPeV. TKe  cRPbLQaWLRQ Rf  caUbRSOaWLQ 
aQd  WaPR[LfeQ KaV  aOVR beeQ VWXdLed  ZLWK SaWLeQWV  ZLWK UecXUUeQW  WXPRUV. HeUe  WKe 
PedLaQ VXUYLYaO  WLPe  ZaV  14 PRQWKV, bXW  RQO\  6 PRQWKV  fRU WKe  VXbVeW  Rf  16 SaWLeQWV  ZLWK 
GBM  (106). 
 
TaPR[LfeQ ZLWK a dRVaJe  Rf  240 PJ/da\  KaV  aOVR beeQ VWXdLed  LQ cRPbLQaWLRQ ZLWK 
BCNU  aV  WKe  LQLWLaO  WUeaWPeQW  afWeU UadLaWLRQ (107). MedLaQ VXUYLYaO  WLPe  ZaV  69 ZeeNV, 
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ZKLOe  WKe  1-\eaU, 2-\eaU, aQd  3-\eaU VXUYLYaO  UaWeV  65%, 45%  aQd  24%, UeVSecWLYeO\. IW 
VKRXOd  be  QRWed  WKaW  ZKLOe  WKe  1-\eaU VXUYLYaO  UaWe  aQd  PedLaQ VXUYLYaO  WLPe  aUe  RQO\ 
PaUJLQaOO\  JUeaWeU WKaQ WKRVe  RbWaLQed  ZLWK BCNU  aORQe, WKe  2-\eaU aQd  3-\eaU VXUYLYaO 
WLPeV  aUe  VXbVWaQWLaOO\  JUeaWeU. NRWe, KRZeYeU, WKaW  WKeVe  QXPbeUV  aUe  baVed  RQ a VPaOO 
QXPbeU Rf  SaWLeQWV  (N=23). TKLV  beQefLW  LQ WeUPV  Rf  WKe  QXPbeU Rf  ORQJeU-WeUP VXUYLYRUV 
aJaLQ UefOecWV  WKe  facW  WKaW  WaPR[LfeQ LV  effecWLYe  RQO\  fRU a PLQRULW\  Rf  SaWLeQWV, bXW  fRU 
WKRVe  LWV  beQefLWV  caQ be  YeU\  VXbVWaQWLaO. TKaW  RQO\  a PLQRULW\  Rf  SaWLeQWV  beQefLW  fURP 
WaPR[LfeQ LV  UeOeYaQW  WR WKe  QeJaWLYe  UeVXOWV  Rf  a SKaVe  III WULaO  cRQdXcWed  LQ FUaQce  (108). 
PaWLeQWV  UeceLYed  BCNU  aORQe  RU BCNU  LQ cRPbLQaWLRQ ZLWK 40-100 PJ/da\  Rf 
WaPR[LfeQ (QRWe  WKaW  WKeVe  dRVaJeV  aUe  VXbVWaQWLaOO\  beORZ  WKaW  XVed  LQ WKe  RWKeU VWXdLeV). 
NR LQcUeaVe  LQ PedLaQ VXUYLYaO  WLPe  ZaV  fRXQd, ZKeUeaV  WKe  addLWLRQ Rf  WaPR[LfeQ dLd 
VLJQLfLcaQWO\  LQcUeaVe  WKe  fUeTXeQc\  Rf  VeULRXV  bORRd  cORWV. 
 
SeYeUaO  cOLQLcaO  WULaOV  KaYe  VWXdLed  WaPR[LfeQ LQ cRPbLQaWLRQ ZLWK TePRdaU. IQ RQe 
SUeOLPLQaU\  UeSRUW  ZLWK VNeWcK\  deWaLOV  (109), WKe  cRPbLQaWLRQ WUeaWPeQW, SUeVeQWed  aV 
WKe  LQLWLaO  WUeaWPeQW  afWeU VWaQdaUd  UadLaWLRQ, UeVXOWed  LQ aOO  Rf  WKe  SaWLeQWV  beLQJ  aOLYe  aW 
12 PRQWKV  afWeU dLaJQRVLV. MRUe  deWaLOV  aUe  cOeaUO\  Qeeded, bXW  WKe  UeVXOWV  aV  deVcULbed 
aUe  XQXVXaOO\  SURPLVLQJ. HRZeYeU, a VecRQd  SXbOLVKed  WULaO  cRPbLQLQJ  TePRdaU aQd 
WaPR[LfeQ (110) SURdXced  eVSecLaOO\  QeJaWLYe  UeVXOWV  aQd  ZaV  LQ facW  WeUPLQaWed  eaUO\ 
becaXVe  Rf  WKe  ORZ  UeVSRQVe  UaWe  aQd  fUeTXeQc\  Rf  WR[LcLW\. HRZeYeU, WKLV  WR[LcLW\  PRVW 
OLNeO\  UeVXOWed  fURP WKe  daLO\  VcKedXOe  Rf  TMZ XVed, ZKLcK LQYROYed  a dRVe  aSSaUeQWO\ 
WRR KLJK fRU SaWLeQWV  WKaW  ZeUe  KeaYLO\  SUeWUeaWed. OQe  LPSRUWaQW  feaWXUe  Rf  WaPR[LfeQ LV 
WKaW  LWV  WR[LcLW\  WR JOLRPa ceOOV  LV  dXe  SULPaULO\  WR LWV  fLUVW  PeWabROLWe, ZKLcK WaNeV  2-8 
ZeeNV  WR UeacK aV\PSWRWLc OeYeOV. TKXV, VKRUW-WeUP XVaJe, eYeQ ZLWK KLJK dRVaJeV, LV  QRW 
OLNeO\  WR be  effecWLYe. 
 
A WKLUd  VWXd\  (111) cRPbLQLQJ  WaPR[LfeQ ZLWK WKe  VWaQdaUd  SWXSS  SURWRcRO  (N=17) XVed 
a dRVe  Rf  100 PJ/P-VT., aQd  UeSRUWed  a PedLaQ VXUYLYaO  Rf  17  PRQWKV  aQd  a 2-\eaU 
VXUYLYaO  Rf  35%, VOLJKWO\  beWWeU WKaQ WKe  SWXSS  SURWRcRO  aORQe. 
 
TKe  PRVW  UeceQW  UeSRUW  (112) Rf  XVLQJ  WKe  cRPbLQaWLRQ Rf  WaPR[LfeQ ZLWK WePR]RORPLde 
ZaV  ZLWK UecXUUeQW  WXPRUV  (N=32) aQd  XVed  aQ aOWeUQaWLQJ  ZeeN VcKedXOe  Rf 
WePR]RORPLde. PaWLeQWV  Kad  SUeYLRXVO\  UeceLYed  WePR]RORPLde  accRUdLQJ  WR WKe  XVXaO 
VcKedXOe. AfWeU VWaUW  Rf  WKe  QeZ  VcKedXOe  cRPbLQed  ZLWK WaPR[LfeQ, PedLaQ WLPe  WR WXPRU 
SURJUeVVLRQ ZaV  7  PRQWKV  aQd  PedLaQ VXUYLYaO  WLPe  ZaV  17.5  PRQWKV, XQXVXaOO\  KLJK fRU 
UecXUUeQW  WXPRUV. TKe  WaPR[LfeQ dRVe  ZaV  80 PJ/VT. PeWeU. IQ addLWLRQ, WKe  aXWKRUV 
UeSRUWed  QR dLffeUeQce  LQ RXWcRPe  aV  a fXQcWLRQ Rf  WKe  MGMT VWaWXV  Rf  WKe  WXPRUV. 
 
AQ LPSRUWaQW  deYeORSPeQW  ZLWK UeVSecW  WR WaPR[LfeQ KaV  beeQ WKe  UeSRUW  (113) WKaW  LW 
Pa\  be  SRVVLbOe  WR SUedLcW  ZKLcK SaWLeQWV  ZLOO  be  aPRQJ  WKe  PLQRULW\  WKaW  beQefLWV  fURP 
WaPR[LfeQ. TKLV  CaQadLaQ VWXd\  cRPSaUed  SaWLeQWV  ZKR UeVSRQded  WR WaPR[LfeQ ZLWK 
WKRVe  ZKR dLd  QRW  aQd  UeSRUWed  WKaW  WKeUe  ZaV  a V\VWePaWLc dLffeUeQce  LQ WKe  PeWabROLWeV 
fURP WaPR[LfeQ. TKLV  SRWeQWLaOO\  aOORZV  a decLVLRQ YeU\  eaUO\  LQ WUeaWPeQW  abRXW  ZKeWKeU 
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WaPR[LfeQ LV  ZRUWK cRQWLQXLQJ. 
 
TaPR[LfeQ'V  effLcac\  caQ be  LQcUeaVed  b\  VXSSUeVVLQJ  WK\URLd  fXQcWLRQ (114). TK\URLd 
KRUPRQeV  PaLQWaLQ WKe  OeYeO  Rf  WKe  LQVXOLQ-OLNe  JURZWK facWRU (IGF), ZKLcK LV  QRZ  NQRZQ 
WR SOa\  aQ LPSRUWaQW  UROe  LQ caXVLQJ  UeVLVWaQce  WR VeYeUaO  dLffeUeQW  NLQdV  Rf  caQceU 
WUeaWPeQWV. EOeYeQ Rf  22 SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  becaPe  K\SRWK\URLd  aV  a UeVXOW 
Rf  a dUXJ  WUeaWPeQW. TKeLU PedLaQ VXUYLYaO  WLPe  ZaV  10.1 PRQWKV, YeUVXV  3.1 PRQWKV  fRU 
SaWLeQWV  ZKRVe  WK\URLd  fXQcWLRQ ZaV  QRW  effecWLYeO\  VXSSUeVVed. HRZeYeU, QR LQfRUPaWLRQ 
LV  aYaLOabOe  fRU KRZ  WK\URLd  VXSSUeVVLRQ affecWV  VXUYLYaO  WLPe, LQdeSeQdeQWO\  Rf  ZKeWKeU 
WaPR[LfeQ LV  XVed. 
 
 

Thalidomide¬
 
TKLV  dUXJ  becaPe  LQfaPRXV  dXULQJ  WKe  1950V  aQd  1960V  becaXVe  LW  SURdXced  a OaUJe 
QXPbeU Rf  bLUWK defecWV  LQYROYLQJ  abQRUPaO  RU cRPSOeWeO\  PLVVLQJ  OLPbV. IW  LV  QRZ 
beOLeYed  WKaW  WKLV  ZaV  dXe  WR LWV  effecWV  RQ LQKLbLWLQJ  QeZ  bORRd  YeVVeOV  becaXVe  OLPb 
bXdV  aUe  eVSecLaOO\  deSeQdeQW  RQ WKe  JURZWK Rf  QeZ  bORRd  YeVVeOV  fRU QRUPaO 
deYeORSPeQW. TKaOLdRPLde  ZaV  LQLWLaOO\  aSSURYed  b\  WKe  FDA fRU WKe  WUeaWPeQW  Rf 
OeSURV\, bXW  QRZ  aOVR LV  aSSURYed  fRU PXOWLSOe  P\eORPa. IW  aOVR KaV  VeYeUaO  cRPPRQ Rff- 
OabeO  XVeV, LQcOXdLQJ  PeOaQRPa, KaSRVL'V  VaUcRPa, aQd  SURVWaWe  caQceU. UQfRUWXQaWeO\, a 
cRQVLdeUabOe  aPRXQW  Rf  SaSeUZRUN LV  QeceVVaU\, bRWK b\  WKe  SKaUPacLVW  aQd  WKe 
SUeVcULbLQJ  SK\VLcLaQ, VR RbWaLQLQJ  LW  fRU Rff-OabeO  XVeV  LV  QRW  aV  VLPSOe  aV  KaYLQJ  \RXU 
SK\VLcLaQ ZULWe  a SUeVcULSWLRQ. TKeVe  bXUeaXcUaWLc UeVWULcWLRQV  KaYe  beeQ LPSRVed  deVSLWe 
WKe  facW  WKaW  WKe  PaMRULW\  Rf  SRWeQWLaO  XVeUV  Rf  WKe  dUXJ, PaOeV, aQd  fePaOeV  SaVW  WKe  aJe  Rf 
PeQRSaXVe, aUe  XQaffecWed  b\  WKe  dUXJ'V  WeUaWRORJLcaO  SRWeQWLaO. 
 
TKaOLdRPLde'V  XWLOLW\  aV  a caQceU WUeaWPeQW  cRPeV  fURP LW  beLQJ  WKe  fLUVW  aQWL-aQJLRJeQLc 
dUXJ  WKaW  KaV  beeQ FDA aSSURYed, aOWKRXJK LW  LV  QRZ  beOLeYed  WR KaYe  RWKeU PecKaQLVPV 
Rf  acWLRQ aV  ZeOO. TKe  PaMRU VLde  effecWV  aUe  VRPQROeQce  (WKaOLdRPLde  ZaV  RULJLQaOO\ 
LQWURdXced  fRU LWV  VedaWLYe  SXUSRVeV), cRQVWLSaWLRQ, aQd  QeXURSaWK\  ZLWK ORQJ-WeUP XVe. 
 
TKe  beVW  UeVXOWV  XVLQJ  WKaOLdRPLde  aV  a VLQJOe  aJeQW  cRPeV  fURP a VPaOO  VWXd\  SeUfRUPed 
LQ SZLW]eUOaQd  (91). NLQeWeeQ JOLRbOaVWRPa SaWLeQWV  UeceLYed  200 PJ/da\  Rf  WKaOLdRPLde, 
VWaUWLQJ  afWeU UadLaWLRQ, eVcaOaWLQJ  WR 600 PJ/da\  Lf  WROeUaWed. TKe  acWXaO  PedLaQ dRVe 
XVed  ZaV  200 PJ/da\. MedLaQ VXUYLYaO  WLPe  ZaV  63 ZeeNV  (14.5  PRQWKV). MedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  17  ZeeNV  (3.9 PRQWKV). SRPe  SaWLeQWV  Kad  VXUJeU\  fRU 
UecXUUeQW  WXPRUV  VR LW  LV  dLffLcXOW  WR NQRZ  KRZ  PXcK Rf  WKe  VXUYLYaO  WLPe  ZaV  dXe  WR WKe 
addLWLRQaO  VXUJeU\. TKe  VaPe  VWXd\  aOVR UeSRUWed  WKe  UeVXOWV  Rf  25  SaWLeQWV  ZKR UeceLYed 
WKe  VaPe  UeJLPeQ Rf  WKaOLdRPLde  bXW  LQ cRPbLQaWLRQ ZLWK WePR]RORPLde. HeUe  WKe 
PedLaQ VXUYLYaO  WLPe  ZaV  103 ZeeNV  (23.7  PRQWKV) aQd  WKe  PedLaQ SURJUeVVLRQ-fUee 
VXUYLYaO  ZaV  36 ZeeNV  (8.3 PRQWKV) . 
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A VXbVeTXeQW  VWXd\  SURdXced  a PRUe  cRQVeUYaWLYe  eVWLPaWe  Rf  WKe  beQefLWV  Rf  WKe  TePRdaU 
+ WKaOLdRPLde  cRPbLQaWLRQ. IQ cRQWUaVW  WR WKe  PedLaQ VXUYLYaO  WLPe  Rf  103 ZeeNV  fURP 
WKe  cOLQLcaO  WULaO  MXVW  deVcULbed, WKLV  VecRQd  WULaO  XVLQJ  WKe  cRPbLQaWLRQ Rf  TePRdaU + 
WKaOLdRPLde  ZLWK QeZO\  dLaJQRVed  SaWLeQWV  SURdXced  a PedLaQ VXUYLYaO  WLPe  Rf  73 ZeeNV 
(16.8  PRQWKV), PaUJLQaOO\  beWWeU WKaQ WKe  61 ZeeNV  fURP WKe  QRZ  VWaQdaUd  WUeaWPeQW  Rf 
TePRdaU aORQe  (92). TZR dLffeUeQceV  LQ WKeLU SURWRcROV  aUe  eYLdeQW: fLUVW, WKe  OaWWeU VWXd\ 
XVed  TePRdaU aQd  WKaOLdRPLde  dXULQJ  UadLaWLRQ ZKLcK ZaV  WKeQ cRQWLQXed  afWeU UadLaWLRQ 
ZaV  fLQLVKed; WKe  eaUOLeU VWXd\  beJaQ WKe  TePRdaU aQd  WKaOLdRPLde  RQO\  afWeU WKe 
VWaQdaUd  UadLaWLRQ WUeaWPeQW  ZaV  cRPSOeWed. SecRQdO\, WKe  dRVaJe  Rf  WKaOLdRPLde  ZaV 
cRQVLdeUabO\  OeVV  LQ WKe  eaUOLeU VWXd\. TKLV  OaWWeU dLffeUeQce  LV  LQWeUeVWLQJ  becaXVe  cOLQLcaO 
WULaOV  XVLQJ  WKaOLdRPLde  aV  a VLQJOe  aJeQW  VeeP WR KaYe  beWWeU UeVXOWV  ZLWK ORZeU dRVaJeV  Rf 
WKe  dUXJ. IW  LV  SRVVLbOe, bXW  QRW  SURYeQ, WKaW  WKe  dRVe-effecW  cXUYe  fRU WKaOLdRPLde  LV 
QRQ-PRQRWRQLc MXVW  aV  LW  aSSeaUV  WR be  fRU VRPe  RWKeU aJeQWV  WKaW  KaYe  aQJLRJeQeVLV  aV 
WKeLU WaUJeW.  HRZeYeU, WKe  PRVW  OLNeO\  dLffeUeQce  LQ WKe  UeVXOWV  fRU WKe  WZR VWXdLeV  LV  WKaW 
WKe  eaUOLeU VWXd\  LQcOXded  PaQ\  SaWLeQWV  ZKR Kad  Ue-RSeUaWLRQV  fRU WKeLU WXPRUV  ZKeQ 
WKe\  UecXUUed, ZKLOe  WKeUe  LV  QR PeQWLRQ Rf  Ue-RSeUaWLRQV  LQ WKe  OaWWeU VWXd\.  
 
A VXbVeTXeQW  VWXd\  faLOed  WR fLQd  aQ LPSURYePeQW  LQ RXWcRPe  fURP addLQJ  WKaOLdRPLde. 
(92). WKeQ WKe  cRPbLQaWLRQ Rf  WePRdaU + WKaOLdRPLde  KaV  beeQ XVed  ZLWK SaWLeQWV  ZLWK 
UecXUUeQW  GBM  (93), PFS-6 ZaV  24%. WKLOe  WKe  UeSRUWV  Rf  WKaOLdRPLde¶V  effLcac\  KaYe 
beeQ LQcRQVLVWeQW, WKe  ZeLJKW  Rf  WKe  eYLdeQce  VXJJeVWV  LW  addV  WR WUeaWPeQW  effLcac\, 
aOWKRXJK SURbabO\  QRW  a OaUJe  aPRXQW. 
 
A PaMRU e[ceSWLRQ WR WKe  JeQeUaOL]aWLRQ WKaW  WKaOLdRPLde  KaV  OLPLWed  beQefLW  cRPeV  fURP 
aQ AXVWULaQ VWXd\  (317) LQ ZKLcK aSSaUeQW  VXUYLYaO  beQefLWV  ZeUe  UeVWULcWed   WR SaWLeQWV 
ZLWK ³VecRQdaU\´  GBM, L.e. WKRVe  WKaW  eYROYed  fURP  LQLWLaOO\  ORZeU-JUade  WXPRUV. 
TZeQW\-WKUee  SaWLeQWV  ZKRVe  WXPRUV  Kad  adYaQced  afWeU bRWK UadLaWLRQ aQd 
cKePRWKeUaS\  UeceLYed  100 PJ  Rf  WKaOLdRPLde  QLJKWO\, LQ SaUW  WR KeOS  ZLWK WKeLU VOeeS. 
TKe  PedLaQ VXUYLYaO  WLPe  afWeU WKe  VWaUW  Rf  WKaOLdRPLde  ZaV  18  PRQWKV, VXbVWaQWLaOO\ 
ORQJeU WKaQ W\SLcaOO\  RbWaLQed  ZLWK UecXUUeQW  GBM. IW  VKRXOd  be  QRWed  WKaW  WKe  100 PJ 
dRVaJe  LV  PXcK ORZeU WKaQ WKe  VWXdLeV  LQ ZKLcK WKaOLdRPLde  Kad  OLPLWed  beQefLWV. 
 

¬

Valganciclovir  (Valc\te)¬
 
SLQce  2002, CKaUOeV  CRbbV  aQd  RWKeUV  KaYe  dePRQVWUaWed  a UROe  Rf  KXPaQ 
c\WRPeJaORYLUXV  LQ SURPRWLQJ  WKe  SURJUeVVLRQ Rf  JOLRbOaVWRPa WXPRUV, WKe  PaMRULW\  Rf 
ZKLcK aUe  SRVLWLYe  fRU CMV SURWeLQV.  TKLV  KaV  Oed  WR WKe  cRQMecWXUe  WKaW  WUeaWPeQW  Rf 
bUaLQ WXPRUV  ZLWK aQWL-CMV dUXJV  VXcK aV  YaOJaQcLcORYLU (VaOc\We) cRXOd  KaYe  WKeUaSeXWLc 
beQefLW. A VPaOO  cOLQLcaO  WULaO  XVLQJ  WKLV  aSSURacK KaV  beeQ cRQdXcWed  aW  WKe  KaUROLQVNa 
IQVWLWXWe  LQ SZedeQ. FRUW\-WZR SaWLeQWV  ZeUe  UaQdRPO\  aVVLJQed  WR WKe  VWaQdaUd  SWXSS 
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SURWRcRO  YeUVXV  WKe  SWXSS  SURWRcRO  cRPbLQed  ZLWK VaOc\We  (173). AOWKRXJK WKeUe  ZeUe 
VRPe  dLffeUeQceV  LQ WXPRU YROXPe, WKeVe  dLd  QRW  UeacK VWaWLVWLcaO  VLJQLfLcaQce, QRU dLd  WKe 
PedLaQ VXUYLYaO  WLPe  (17.9 YV. 17.4 PRQWKV). HRZeYeU WKe  deVLJQ Rf  WKe  VWXd\  aOORZed 
SaWLeQWV  WR UeceLYe  VaOc\We  ZKeQ WKeLU WXPRUV  SURJUeVVed  RU afWeU VL[ PRQWKV, WKXV 
cRQfRXQdLQJ  WKe  deWeUPLQaQWV  Rf  WKe  RXWcRPe. 
 
AccRUdLQJO\, WKe  aXWKRUV  dLd  a SRVW-KRc aQaO\VLV  Rf  SaWLeQWV  ZKR Kad  aW  OeaVW  VL[ PRQWKV 
XVe  Rf  VaOc\We. FRU WKRVe  SaWLeQWV, PedLaQ VXUYLYaO  ZaV  24 PRQWKV  aQd  4-\eaU VXUYLYaO  Rf 
27%. A VXbVeTXeQW  UeSRUW  aQaO\]ed  WKe  WULaO  SaWLeQWV  ZLWK aW  VL[ PRQWKV  e[SRVXUe  WR 
VaOc\We, aORQJ  ZLWK RWKeUV  UeceLYLQJ  WKe  WUeaWPeQW  RXWVLde  Rf  WKe  WULaO  (174). FRU WKeVe 
SaWLeQWV, 2-\eaU VXUYLYaO  ZaV  70%  aQd  PedLaQ VXUYLYaO  ZaV  30 PRQWKV. 
 
TKe  beQefLWV  Rf  VaOc\We  VeeP SaUWO\  deSeQdeQW  RQ WKe  deJUee  Rf  CMV LQfecWLRQ (175). FRU 
SaWLeQWV  ZLWK ORZ-JUade  LQfecWLRQ, PedLaQ VXUYLYaO  ZaV  33 PRQWKV, ZKLOe  WKRVe  ZLWK KLJK- 
JUade  LQfecWLRQ Kad  a PedLaQ VXUYLYaO  Rf  14 PRQWKV. 
 
TKe  UeWURVSecWLYe  aQaO\VLV  deVcULbed  abRYe  KaV  JeQeUaWed  a JUeaW  deaO  Rf  cRQWURYeUV\, 
PRVWO\  ceQWUed  aURXQd  WKe  bXLOW-LQ bLaV  LQKeUeQW  LQ VXcK a WLPe-deSeQdeQW  aQaO\VLV 
(WecKQLcaOO\  WeUPed  ³LPPRUWaO  WLPe  bLaV´).  PURSeUO\  deVLJQed  WULaOV  ZLOO  be  QeceVVaU\  WR 
SURYe  WKe  effLcac\  Rf  VaOc\We  fRU JOLRbOaVWRPa.  IQ WKe  PeaQWLPe, PaQ\  SaWLeQWV  LPSUeVVed 
ZLWK WKe  UeVXOWV  Rf  WKe  UeWURVSecWLYe  aQaO\VLV  KaYe  LQcOXded  VaOc\We  LQ WKeLU WUeaWPeQW 
UeJLPeQV, ZLWK RU ZLWKRXW  WKeLU RQcRORJLVW¶V  bOeVVLQJ. 
 
 

Valproic acid/sodium  valproate  (Depakote)¬¬
 
A cRPPRQ aQWL-eSLOeSWLc dUXJ, YaOSURLc acLd  (WUade  QaPe  DeSaNRWe), LV  aQ LQKLbLWRU 
Rf  KLVWRQe  deaceW\OaVe  (dLVcXVVed  LQ WKe  VecWLRQ RQ eSLJeQeWLcV). IW  aOVR KaV  WKe  adYaQWaJe 
Rf  QRW  LQdXcLQJ  OLYeU eQ]\PeV  WKaW  UedXce  WKe  cRQceQWUaWLRQ Rf  cKePRWKeUaS\  aJeQWV  LQ 
WKe  VeUXP, ZKLcK dReV  RccXU ZKeQ XVLQJ  PaQ\  RWKeU aQWL-eSLOeSWLc dUXJV  (LQ facW  YaOSURLc 
acLd  Pa\  LQcUeaVe  cRQceQWUaWLRQ Rf  cKePRWKeUaS\, VR WKaW  WKe  VWaQdaUd  dRVaJeV  Qeed  WR 
be  PRQLWRUed  fRU WR[LcLW\.  
 

ReWURVSecWiYe  daWa¬

TKaW  LWV  XVe  UaWKeU WKaQ RWKeU aQWL-eSLOeSWLc dUXJV  PLJKW  LPSURYe  cOLQLcaO  RXWcRPe  LV 
VXSSRUWed  b\  a UeWURVSecWLYe  cOLQLcaO  VWXd\  cRPSaULQJ  eQ]\Pe-LQdXcLQJ  aQWL-cRQYXOVaQWV 
ZLWK YaOSURLc acLd. MedLaQ VXUYLYaO  fRU WKe  fRUPeU (Q=43) ZaV  11 PRQWKV, ZKLOe  PedLaQ 
VXUYLYaO  fRU WKRVe  UeceLYLQJ  QRQ-eQ]\Pe  LQdXcLQJ  aQWLeSLOeSWLcV  (Q=37) ZaV  14 PRQWKV 
(203). VaOSURLc acLd  ZaV  WKe  PaLQ aQWLeSLOeSWLc dUXJ  XVed  LQ WKLV  OaWWeU JURXS  (85%). 
SLPLOaU UeVXOWV  ZeUe  RbWaLQed  LQ a SRVW-KRc aQaO\VLV  Rf  WKe  SWXSS  WULaO  WKaW  defLQLWLYeO\ 
VKRZed  WKe  effecWLYeQeVV  Rf  WePR]RORPLde  (204). FRU SaWLeQWV  UeceLYLQJ  WKe  cRPbLQed 
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WePR]RORPLde  + UadLaWLRQ SURWRcRO, PedLaQ VXUYLYaO  ZaV  14 PRQWKV  fRU WKRVe  QRW  XVLQJ 
aQ\  aQWL-cRQYXOVaQW  dUXJV, 14.4 PRQWKV  fRU WKRVe  XVLQJ  a dUXJ  RWKeU WKaQ YaOSURLc acLd, 
aQd  17. 4 PRQWKV  fRU WKRVe  XVLQJ  YaOSURLc acLd. A VLPLOaU SaWWeUQ RccXUUed  fRU WKe  UaWe  Rf 
2-\eaU VXUYLYaO: 25%, 26%  aQd  30.6%. 
 
A  UeWURVSecWLYe  VWXd\  fURP WKe  SORaQ-KeWWeULQJ  daWaVeW  SURdXced  a VLPLOaU UeVXOW. PaWLeQWV 
XVLQJ  YaOSURLc acLd  Kad  a PedLaQ VXUYLYaO  Rf  16.9 PRQWKV  YeUVXV  13.6 PRQWKV  fRU WKRVe 
XVLQJ  RWKeU aQWLVeL]XUe  PedLcaWLRQV. WKeQ WKe  aQaO\VLV  ZaV  UeVWULcWed  WR SaWLeQWV 
UeceLYLQJ  YaOSURLc acLd  dXULQJ  UadLaWLRQ, WKe  cRUUeVSRQdLQJ  PedLaQ VXUYLYaOV  ZeUe  23.9 
PRQWKV  YV. 15.2 PRQWKV  (318). 
 
AOWKRXJK WKe  fRUeJRLQJ  UeVXOWV  VXSSRUW  WKe  XVe  Rf  YaOSURLc acLd  becaXVe  Rf  LWV  abLOLW\  WR 
LQKLbLW  HDAC, a UeceQW  KRUeaQ VWXd\  dLUecWO\  cRPSaUed  38  SaWLeQWV  SURVSecWLYeO\  eQUROOed 
WR UeceLYe  KeSSUa ZLWK 42 SaWLeQWV  WaNLQJ  YaOSURLc acLd  aV  a cRQWURO  JURXS. MedLaQ 
SURJUeVVLRQ fUee  LQWeUYaO  ZaV  9.3 PRQWKV  fRU KeSSUa YV. 6.5  PRQWK fRU YaOSURLc acLd. 
OYeUaOO  VXUYLYaO  ZaV  26 PRQWKV  YV. 16 PRQWKV  (205). TKLV  abVWUacW  dReV  QRW  LQcOXde  fXOO 
deWaLOV  Rf  dUXJ  dRVLQJ  RU VcKedXOLQJ, aQd  LW  LV  SRVVLbOe  WKaW  YaOSURLc acLd  LV  PRUe  effecWLYe 
aV  aQ adMXYaQW  dXULQJ  WKe  UadLaWLRQ SKaVe  Rf  WUeaWPeQW, ZKLOe  KeSSUa Pa\  be  PRUe 
effecWLYe  dXULQJ  PRQWKO\  WePR]RORPLde  c\cOeV, eVSecLaOO\  fRU WKRVe  WXPRUV  ZLWK 
XQPeWK\OaWed  MGMT. See WKe KeSSUa (OeYeWLUaceWaP) VecWLRQ Rf WKLV  cKaSWeU  (abRYe), fRU 
a dLVcXVVLRQ Rf KeSSUa aV  a cKePRVeQVLWL]eU  LQ JOLRbOaVWRPa WKeUaS\. 
 

PURVSecWiYe  daWa¬

TKe  PRVW  LPSUeVVLYe  UeVXOWV  ZLWK YaOSURLc acLd  ZeUe  UeSRUWed   b\  WKe  bUaLQ WXPRU ceQWeU aW 
WKe  NaWLRQaO  CaQceU IQVWLWXWe  aW  WKe  2014 SNO PeeWLQJ. IQ a SURVSecWLYe  VWXd\  Rf  37  QeZO\ 
dLaJQRVed  SaWLeQWV, YaOSURLc acLd  aW  a dRVe  Rf  25  PJ/NJ  SeU da\  ZaV  XVed  dXULQJ  WKe  VL[ 
ZeeNV  Rf  cRPbLQed  cKePRUadLaWLRQ. MedLaQ VXUYLYaO  ZaV  a YeU\  LPSUeVVLYe  29.6 PRQWKV 
aQd  PedLaQ PFS ZaV  10.5  PRQWKV.  TKe  VWXd\  ZaV  SXbOLVKed  LQ fXOO  LQ JXO\  2015  (319). 
 

CRQWiQXiQg DebaWe¬

IQ 2016, a YeU\  OaUJe  UeWURVSecWLYe  aQaO\VLV  (337) baVed  RQ daWa fURP fRXU OaUJe 
UaQdRPL]ed  cOLQLcaO  WULaOV  ZaV  caUULed  RXW  ZLWK WKe  LQWeQWLRQ Rf  VXbVWaQWLaWLQJ  WKe  Qeed  fRU 
a SKaVe  3 WULaO  Rf  YaOSURLc acLd  aV  aQ addLWLRQ WR WKe  VWaQdaUd  Rf  caUe  fRU JOLRbOaVWRPa. 
TKLV  cRPbLQed  daWaVeW  ZaV  dUaZQ fURP WKe  cRQWURO  aUPV  Rf  WKe  AVAJOLR aQd  RTOG0825 
WULaOV, aQd  bRWK aUPV  Rf  WKe  CENTRIC aQd  CORE  cOLQLcaO  WULaOV  WeVWLQJ  cLOeQJLWLde  LQ 
cRPbLQaWLRQ ZLWK VWaQdaUd  Rf  caUe.  TKLV  WRWaO  YaOLdaWLRQ cRKRUW  cRQVLVWed  Rf  1582 
SaWLeQWV. IQ WKe  fLUVW  aQaO\VLV  Rf  WKLV  OaUJe  YaOLdaWLRQ cRKRUW, QR VLJQLfLcaQW  dLffeUeQce  ZaV 
fRXQd  LQ SURJUeVVLRQ-fUee  (PFS) RU RYeUaOO  VXUYLYaO  (OS) beWZeeQ XVeUV  (ZKeWKeU aORQe  RU 
LQ cRPbLQaWLRQ ZLWK RWKeU aQWL-eSLOeSWLc dUXJV) aQd  QRQ-XVeUV  Rf  YaOSURLc acLd  aW  VWXd\ 
eQWU\. 
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IQ a fXUWKeU aQaO\VLV, WKe  WUeQd  WRZaUdV  LPSURYed  PFS aQd  OS LQ XVeUV  Rf  YaOSURLc acLd  aV 
aQWL-eSLOeSWLc PRQRWKeUaS\  (YeUVXV  WKRVe  UeceLYLQJ  QR aQWL-eSLOeSWLc WKeUaS\  RU WKRVe 
UeceLYLQJ  RQO\  eQ]\Pe-LQdXcLQJ  aQWL-eSLOeSWLc dUXJ) ZaV  ORVW  XSRQ adMXVWPeQW  fRU RWKeU 
SURJQRVWLc facWRUV. WKeQ WKe  aQaO\VLV  ZaV  fRcXVed  RQ WKRVe  SaWLeQWV  UeceLYLQJ  YaOSURLc 
acLd  aW  bRWK WKe  WLPe  Rf  VWXd\  eQWU\  befRUe  UadLRcKePRWKeUaS\  aV  ZeOO  aV  aW  WKe  WLPe  Rf  WKe 
fLUVW  fROORZ-XS  YLVLW  afWeU UadLRcKePRWKeUaS\, WKeUe  ZaV  QR VLJQLfLcaQW  dLffeUeQce  fRXQd  LQ 
PFS RU OS YeUVXV  SaWLeQWV  ZKR UeceLYed  QR aQWL-eSLOeSWLc dUXJ  aW  bRWK WLPe  SRLQWV. TKLV 
OaWWeU aQaO\VLV  dLd  QRW  LQcOXde  SaWLeQWV  fURP WKe  RTOG 0825  WULaO  fRU OacN Rf  daWa. 
 
SLPLOaU aQaO\VeV  fRXQd  QR PFS RU OS adYaQWaJe  fRU SaWLeQWV  ZLWK aQ\  XVe  Rf  OeYeWLUaceWaP 
(KeSSUa) aW  baVeOLQe, QRU fRU SaWLeQWV  XVLQJ  OeYeWLUaceWaP aW  bRWK VWXd\  eQWU\  aQd  aW  WKe 
fLUVW  fROORZ-XS  YLVLW  afWeU UadLRcKePRWKeUaS\  (YeUVXV  SaWLeQWV  QRW  XVLQJ  aQ\  aQWL-eSLOeSWLc 
dUXJ  aW  bRWK WLPe  SRLQWV).  HRZeYeU, aV  RQe  Rf  WKe  SULPaU\  PecKaQLVPV  SURSRVed  fRU a 
VXUYLYaO  beQefLW  Rf  OeYeWLUaceWaP LV  WKe  LQKLbLWLRQ Rf  MGMT, LW  cRXOd  be  aUJXed  WKaW 
VXVWaLQed  XVe  Rf  WKLV  dUXJ  dXULQJ  PRQWKO\  adMXYaQW  c\cOeV  Rf  WePR]RORPLde  LV  WKe 
WLPe-fUaPe  Rf  PRVW  cRQceUQ, UaWKeU WKaQ WLPe  SRLQWV  LPPedLaWeO\  befRUe  RU afWeU 
cKePRUadLaWLRQ. 
 
NRWabO\, WKe  cRUUeVSRQdLQJ  aXWKRU Rf  WKLV  VWXd\  LV  MLcKaeO  WeOOeU, ZKR ZaV  aOVR WKe  fLUVW 
aXWKRU Rf  WKe  2011 UeWURVSecWLYe  aQaO\VLV  WKaW  fRXQd  a VXUYLYaO   adYaQWaJe  Rf  YaOSURLc acLd 
RQ WKe  baVLV  Rf  daWa fURP WKe  SLYRWaO  2005  EORTC-NCIC WULaO.  IQ cRQWUaVW  WR WKaW  eaUOLeU 
VWXd\, WKe  QeJaWLYe  fLQdLQJV  LQ WKe  SUeVeQW  VWXd\  Oead  WKe  aXWKRUV  WR cRQcOXde  WKaW  eYeQ Lf 
a VXUYLYaO  adYaQWaJe  Rf  YaOSURLc acLd  cRXOd  be  SURYeQ b\  a SURVSecWLYe  UaQdRPL]ed  SKaVe 
III WULaO, WKe  adYaQWaJe  LV  OLNeO\  WR be  VR VOLJKW  WKaW  a VaPSOe  VL]e  Rf  5000 SaWLeQWV  ZRXOd  be 
QeceVVaU\  WR cRQfLUP WKLV.  TKe  aXWKRUV  aOVR adPLW  WKaW  a PaMRU OLPLWaWLRQ Rf  WKe  VWXd\  LV 
WKaW  SaWLeQWV  ZeUe  JURXSed  LQWR caWeJRULeV  Rf  aQWL-eSLOeSWLc dUXJ  XVe  RQ WKe  baVLV  Rf  XVe  aW 
WKe  VLQJOe  WLPe  SRLQW  Rf  VWXd\  eQWU\  (aQd  aW  a VecRQd  WLPe  SRLQW  afWeU UadLRcKePRWKeUaS\ 
fRU a VXbVeW  Rf  SaWLeQWV), aQd  aOVR WKaW  dRVeV  Rf  bRWK dUXJV  (YaOSURLc acLd  aQd 
OeYeWLUaceWaP) aQd  OeQJWK Rf  e[SRVXUe  ZRXOd  KaYe  YaULed  VLJQLfLcaQWO\  aPRQJ  SaWLeQWV. 
 
IQ UeVSRQVe  WR cULWLcV  Rf  WKLV  VWXd\  (338), WKe  aXWKRUV  aJaLQ acNQRZOedJe  WKaW  WKe  PaMRU 
ZeaNQeVV  LQ WKeLU VWXd\  LV  WKe  ³OacN Rf  VROLd  daWa RQ WKe  dRVe  aQd  dXUaWLRQ Rf  YaOSURLc acLd 
e[SRVXUe´.  TKe\  JR RQ WR ZULWe  WKaW, ³IW  LV  cRQceLYabOe  WKaW  fRU a beQe¿cLaO  effecW  LQ 
JOLRbOaVWRPa, eaUO\  aQd  KLJK-dRVe  WUeaWPeQW  ZLWK YaOSURLc acLd  ZRXOd  be  UeTXLUed, 
aOWKRXJK QR caWeJRULcaO  daWa WUXO\  VXSSRUW  WKLV  cRQWeQWLRQ. TKXV, Ze  cRQWeQd  WKaW  aQaO\VeV 
VXcK aV  WKRVe  UeSRUWed  KeUe  aUe  QRW  VXLWabOe  WR cRPSOeWeO\  UXOe  RXW  aQ effecW  Rf  YaOSURLc 
acLd  RQ RXWcRPe, eVSecLaOO\  RQ PLQXVcXOe  VXbVeWV  ZLWK XQLTXe  bLRORJLc cKaUacWeULVWLcV. 
HRZeYeU, RXU daWa aUe  URbXVW  eQRXJK WR e[cOXde  aQ\  PaMRU effecW  Rf  YaOSURLc acLd, 
eVSecLaOO\  LQ VLJQL¿caQW  SURSRUWLRQV  Rf  SaWLeQWV  ZLWK JOLRbOaVWRPa´. 
 
IQ WKLV  cRQWe[W, LW¶V  LQWeUeVWLQJ  WR UecaOO  WKaW  WKe  SKaVe  II WULaO  Rf  YaOSURLc acLd  LQ addLWLRQ 
WR VWaQdaUd  UadLRcKePRWKeUaS\  PeQWLRQed  abRYe  (319) XVed  UaWKeU KLJK dRVeV  Rf 
DeSaNRWe  (25  PJ/NJ/da\), aQd  WKaW  WKe  PaMRULW\  Rf  SaWLeQWV  XVLQJ  WKe  dUXJ  fRU VeL]XUe 
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cRQWURO  Pa\  QRW  be  WaNLQJ  WKe  dUXJ  aW  VXcK KLJK dRVeV.  AOWKRXJK WKe  EORTC BUaLQ TXPRU 
GURXS  aQd  WKe  aXWKRUV  Rf  WKLV  OaWeVW  OaUJe  UeWURVSecWLYe  VWXd\  (HaSSROd, WeOOeU, eW  aO.) 
cRQcOXde  WKaW  YaOSURLc acLd  KaV  OLWWOe  Lf  aQ\  VXUYLYaO  beQefLW  aV  aQ aQWL-WXPRU WKeUaS\  fRU 
XQVeOecWed  cRKRUWV  Rf  JOLRbOaVWRPa, SKaVe  II WULaO  daWa VXJJeVWV  WKaW  KLJKeU dRVeV  Rf 
YaOSURLc acLd  (25  PJ/NJ  SeU da\) dXULQJ  WKe  VL[ ZeeNV  Rf  UadLRcKePRWKeUaS\  Pa\  SURYLde 
a VXUYLYaO  beQefLW, aOWKRXJK SURVSecWLYe  UaQdRPL]ed  WULaOV  UePaLQ WR be  caUULed  RXW.  TKe 
LVVXe  Pa\  be  WKaW  W\SLcaO  aQWL-VeL]XUe  dRVeV  Rf   YaOSURLc acLd  Pa\  QRW  be  VXffLcLeQW  fRU 
cRQVLVWeQW  HDAC LQKLbLWLRQ.  AV  HaSSROd  eW  aO. aVN, ³LV  YaOSURLc acLd  WUXO\  WKe  beVW  KLVWRQe 
deaceW\OaVe  LQKLbLWRU WR VWXd\  LQ WKLV  cRQWe[W?´.   NRYeO  HDAC LQKLbLWRUV  VXcK aV 
SaQRbLQRVWaW  aUe  beLQJ  VWXdLed  LQ cOLQLcaO  WULaOV  fRU JOLRbOaVWRPa, aQd  ZKLOe  QeZ  HDAC 
LQKLbLWRUV  Pa\  be  fRXQd  PRUe  effecWLYe  WKaQ YaOSURLc acLd, WKe  OaWWeU KaV  WKe  adYaQWaJeV  Rf 
a ORQJ  KLVWRU\  Rf  cOLQLcaO  XVe  LQ JOLRPa SaWLeQWV, aQd  LV  bRWK Rff-SaWeQW  aQd  LQe[SeQVLYe, 
aQd  WKeUefRUe  acceVVLbOe  fRU Rff-OabeO  XVe. 
 

A  trial of 3 repurposed  drugs plus  Temodar¬
 
TKe  abRYe  OLVW  Rf  dUXJV  dR QRW  e[KaXVW  WKe  OLVW  Rf  ROdeU dUXJV  WKaW  KaYe  WKe  SRWeQWLaO  WR 
LPSURYe  WUeaWPeQW  RXWcRPe  ZKeQ added  WR VWaQdaUd  WUeaWPeQW. TKe  cULWLcaO  LVVXe  LV 
ZKeWKeU XVLQJ  cRPbLQaWLRQV  Rf  WKeVe  dUXJV  acWXaOO\  dReV  LPSURYe  RXWcRPe  LQ WKe  cOLQLc. 
 
TKe  PRVW  dLVaSSRLQWLQJ  RXWcRPe  KaV  beeQ fRU a WUeaWPeQW  cRPbLQaWLRQ LQYROYLQJ 
TePRdaU, WKaOLdRPLde, aQd  ceOebUe[ fRU QeZO\  dLaJQRVed  SaWLeQWV  (134). FLfW\  GBM 
SaWLeQWV  UeceLYed  WKe  VWaQdaUd  UadLaWLRQ WKeUaS\  fROORZed  b\  WKe  VWaQdaUd  PRQWKO\ 
VcKedXOe  Rf  KLJK-dRVe  TePRdaU LQ cRPbLQaWLRQ ZLWK ceOebUe[ aQd  WKaOLdRPLde. MedLaQ 
VXUYLYaO  fURP WKe  WLPe  Rf  dLaJQRVLV  ZaV  16.1 PRQWKV  aQd  2±\eaU VXUYLYaO  ZaV  21%, 
VeePLQJO\  QRW  aQ LPSURYePeQW  RYeU WKe  cXUUeQW  JROd  VWaQdaUd  Rf  WUeaWPeQW. 
 
MRUe  SRVLWLYe  UeVXOWV  ZeUe  RbWaLQed  LQ a SKaVe  1 VWXd\  (135) Rf  dLffeUeQW  cRPbLQaWLRQV  Rf 
TePRdaU, WKaOLdRPLde, accXWaQe, aQd  ceOebUe[. AOWKRXJK WKe  JRaO  Rf  WKe  VWXd\  ZaV  a 
facWRULaO  deVLJQ Rf  dLffeUeQW  2 ±aQd  3-Za\  cRPbLQaWLRQV, QRW  eQRXJK SaWLeQWV  ZeUe 
UecUXLWed  LQWR WKe  YaULRXV  aUPV  Rf  WKe  VWXd\  WR cRQdXcW  WKe  SOaQQed  cRPSaULVRQV  aW  WKe 
WLPe  Rf  WKe  LQLWLaO  UeSRUW. FRUW\-WZR SaWLeQWV  ZeUe  aVVLJQed  WR UeceLYe  TePRdaU aORQe 
(ZLWK aQ aOWeUQaWLQJ  ZeeN VcKedXOe), RU TePRdaU LQ cRPbLQaWLRQ ZLWK RQe  RU PRUe 
addLWLRQaO  dUXJV. FRU XQcOeaU UeaVRQV  19 Rf  WKe  42 SaWLeQWV  UeceLYed  TePRdaU aORQe  aQd 
23 SaWLeQWV  UeceLYed  VRPe  cRPbLQaWLRQ. UQfRUWXQaWeO\, UeVXOWV  ZeUe  UeSRUWed  LQ aJJUeJaWe 
ZLWKRXW  aQ\  dLVWLQcWLRQ beWZeeQ SaWLeQWV  UeceLYLQJ  WKe  dLffeUeQW  cRPbLQaWLRQV, QRU aQ\ 
dLVWLQcWLRQ beWZeeQ WKRVe  UeceLYLQJ  RQO\  TePRdaU YeUVXV  TePRdaU + addLWLRQaO  WKeUaS\. 
NeYeUWKeOeVV, PedLaQ VXUYLYaO  ZaV  20 PRQWKV  aQd  WZR-\eaU VXUYLYaO  UaWe  ZaV  40%, 
deVSLWe  WKe  LQcOXVLRQ Rf  12 SaWLeQWV  ZKR QeYeU UeceLYed  aQ\  Rf  WKe  cRPbLQaWLRQV  dXe  WR 
eaUO\  SURJUeVVLRQ. TKe  aXWKRUV  aOVR QRWed  WKaW  WeQ SaWLeQWV  ZeUe  aOLYe  4.8  WR 6.9 \eaUV 
fURP eQWU\  LQWR WKe  VWXd\. 
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A fROORZ-XS  UeSRUW  RQ WKe  SKaVe  2 SRUWLRQ Rf  WKLV  WULaO  cRQVLVWLQJ  Rf  155  ZaV  SUeVeQWed  aW 
WKe  2012 ASCO PeeWLQJ  (136), aQd  SXbOLVKed  LQ fXOO  LQ NeXUR-OQcRORJ\  LQ SeSWePbeU 
2014 (adYaQce  RQOLQe  acceVV) (307). PaWLeQWV  ZeUe  UaQdRPL]ed  LQWR RQe  Rf  eLJKW  aUPV, 
ZLWK aSSUR[LPaWeO\  20 SaWLeQWV  LQ eacK aUP:  
 

Ɣ TePRdaU aORQe 
Ɣ TePRdaU+LVRWUeWLQRLQ (AccXWaQe) 
Ɣ TePRdaU+ceOecR[Lb 
Ɣ TePRdaU+WKaOLdRPLde 
Ɣ TePRdaU+LVRWUeWLQRLQ+ceOecR[Lb 
Ɣ TePRdaU+LVRWUeWLQRLQ+WKaOLdRPLde 
Ɣ TePRdaU+ceOecR[Lb+WKaOLdRPLde 
Ɣ TePRdaU+LVRWUeWLQRLQ+ceOecR[Lb+WKaOLdRPLde 

 
TKXV, fRU eacK Rf  WKe  WKUee  addLWLRQaO  dUXJV, WKeUe  ZeUe  fRXU aUPV  WKaW  LQcOXded  WKaW  dUXJ, 
aQd  fRXU aUPV  QRW  LQcOXdLQJ  WKaW  dUXJ. TKe  SULPaU\  RbMecWLYe  Rf  WKe  VWXd\  ZaV  WR MXdJe  WKe 
effLcac\  Rf  WKe  WKUee  addLWLRQaO  dUXJV  b\  cRPSaULQJ  WKe  fRXU aUPV  LQcOXdLQJ  a dUXJ  YeUVXV 
WKe  fRXU aUPV  QRW  LQcOXdLQJ  WKaW  dUXJ, LQ WeUPV  Rf  SURJUeVVLRQ-fUee  VXUYLYaO  PeaVXUed 
fURP WKe  WLPe  Rf  UaQdRPL]aWLRQ. TKe  fRXU aUPV  LQcOXdLQJ  ceOecR[Lb VKRZed  a WUeQd  WRZaUd 
LPSURYed  SURJUeVVLRQ-fUee  VXUYLYaO  cRPSaUed  WR WKe  fRXU aUPV  QRW  LQcOXdLQJ  ceOecR[Lb 
(Ka]aUd  UaWLR=0.8), WKRXJK WKe  effecW  dLd  QRW  UeacK fRUPaO  VWaWLVWLcaO  VLJQLfLcaQce.  TKe 
fRXU aUPV  LQcOXdLQJ  LVRWUeWLQRLQ aQd  WKe  fRXU aUPV  LQcOXdLQJ  WKaOLdRPLde  Kad  ZRUVe 
RXWcRPeV  WKaQ WKe  aUPV  QRW  LQcOXdLQJ  WKeVe  aJeQWV  (Ka]aUd  UaWLRV  Rf  1.3 aQd  1.2 
UeVSecWLYeO\), WKRXJK aJaLQ WKe  dLffeUeQceV  dLd  QRW  UeacK fRUPaO  VWaWLVWLcaO  VLJQLfLcaQce.  
 
WKeQ eacK Rf  WKe  8  WUeaWPeQW  aUPV  ZeUe  cRPSaUed  LQdLYLdXaOO\, TePRdaU SOXV 
LVRWUeWLQRLQ Oed  WR VLJQLfLcaQWO\  ZRUVe  RXWcRPeV  WKaQ TePRdaU aORQe  (Ka]aUd  UaWLRV  Rf  2 
aQd  2.2 fRU SURJUeVVLRQ-fUee  VXUYLYaO  aQd  RYeUaOO  VXUYLYaO  cRPSaUed  ZLWK TePRdaU aORQe). 
TKe  cRPbLQaWLRQ Rf  TePRdaU+ceOecR[Lb Kad  aQ RXWcRPe  eTXLYaOeQW  WR TePRdaU aORQe 
(Ka]aUd  UaWLR=1). AOO  RWKeU cRPbLQaWLRQV  Kad  LQfeULRU RXWcRPeV  WR TePRdaU aORQe, WKRXJK 
aV  RQO\  aSSUR[LPaWeO\  20 SaWLeQWV  ZeUe  LQcOXded  LQ eacK aUP, RQO\  WKe 
TePRdaU+LVRWUeWLQRLQ cRPbLQaWLRQ UeacKed  VWaWLVWLcaO  VLJQLfLcaQce  (ZRUVe  VXUYLYaO 
cRPSaUed  ZLWK TePRdaU aORQe). TKXV, ZLWK WKe  dRVaJeV  aQd  VcKedXOeV  XVed  LQ WKLV  VWXd\, 
bRWK LVRWUeWLQRLQ aQd  WKaOLdRPLde  aSSeaUed  WR be  aQWaJRQLVWLc ZKeQ cRPbLQed  ZLWK 
TePRdaU, ZLWK WKe  aQWaJRQLVWLc effecW  Rf  LVRWUeWLQRLQ RQ TePRdaU effLcac\  aSSeaULQJ 
eVSecLaOO\  VLJQLfLcaQW.  OWKeU UeVXOWV  ZLWK WKaOLdRPLde  cLWed  abRYe  (91-95, 317) aUJXe  WKaW 
aW  OeaVW  ZLWK VRPe  XVaJe  SaUaPeWeUV  WKaOLdRPLde  caQ be  effecWLYe, ZLWK VRPe  LQdLcaWLRQ 
WKaW  ORZeU dRVaJeV  aUe   PRUe  effecWLYe. 
 

¬

CUSP9  (Co-ordinated  Undermining of Survival  Paths) Zith 9 repurposed  drugs¬
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A SaSeU aSSeaULQJ  LQ ASULO  2013 LQWURdXced  a ³cRQceSWXaOO\  QeZ´  aSSURacK fRU UecXUUeQW 
JOLRbOaVWRPa (10).  IQ WKLV  SaSeU, YaULRXV  UeSXUSRVed  dUXJV  LQ addLWLRQ WR PeWURQRPLc 
WePR]RORPLde  aUe  SURSRVed  aV  SaUW  Rf  aQ e[WeQVLYe  WUeaWPeQW  cRcNWaLO, LQcOXdLQJ 
aSUeSLWaQW  (aQ aQWL-QaXVea dUXJ), aUWeVXQaWe  (a PaOaULa dUXJ), dLVXOfLUaP (dLVcXVVed 
abRYe), VeUWUaOLQe  (aQ aQWL-deSUeVVaQW), caSWRSULO  (aQ ACE  LQKLbLWRU XVed  fRU 
K\SeUWeQVLRQ), aXUaQRfLQ (a JROd  cRPSRXQd  XVed  fRU aUWKULWLV), QeOfLQaYLU (aQ HIV dUXJ), 
aQd  NeWRcRQa]ROe  (aQ aQWL-fXQJaO  dUXJ).  IQ WKe  XSdaWed  YeUVLRQ Rf  WKLV  cRPbLQaWLRQ, 
caOOed  CUSP9*  (306), ULWRQaYLU KaV  beeQ VXbVWLWXWed  fRU QeOfLQaYLU, LWUacRQa]ROe  UeSOaced 
NeWRcRQa]ROe, cRSSeU JOXcRQaWe  ZaV  UePRYed, aQd  ceOecR[Lb ZaV  added. AOO  Rf  WKeVe  KaYe 
e[WeQVLYe  LQ YLWUR eYLdeQce  fRU LQKLbLWLQJ  YaULRXV  bLRcKePLcaO  SURceVVeV  XQdeUO\LQJ 
JOLRbOaVWRPa JURZWK, bXW  QRQe  aV  \eW  KaV  WUadLWLRQaO  eYLdeQce  fURP KXPaQ cOLQLcaO  WULaOV. 
HRZeYeU, WKe  PaLQ aUJXPeQW  Rf  WKe  aXWKRUV  Rf  WKe  aUWLcOe  LV  WKaW  WeVWV  Rf  LQdLYLdXaO 
WUeaWPeQW  aJeQWV  LQ LVROaWLRQ aUe  dRRPed  WR faLOXUe, becaXVe  WKeUe  aUe  PXOWLSOe  JURZWK 
SaWKZa\V  WKaW  PXVW  be  LQKLbLWed  VLPXOWaQeRXVO\. 
 
 
 

7.  OYHU-WKH-CRXQWHU DUXJV aQG  SXSSOHPHQWV¬
 
TKe  WUeaWPeQWV  dLVcXVVed  abRYe  JeQeUaOO\  UeTXLUe  a SK\VLcLaQ¶V  cRRSeUaWLRQ LQ SUeVcULbLQJ 
WKeP. HRZeYeU, WKeUe  aUe  a QXPbeU Rf  aJeQWV  aYaLOabOe  RYeU-WKe-cRXQWeU WKaW  KaYe 
SURPLVLQJ  aQWL-caQceU SURSeUWLeV, aQd  LW  LV  UeaVRQabOe  WR beOLeYe  WKaW  WKeVe  caQ LQcUeaVe 
WKe  cKaQceV  Rf  VXUYLYLQJ. SRPe  Rf  WKeVe  ZLWK VXSSRUWLQJ  cOLQLcaO  eYLdeQce  (e.J., SURWRQ- 
SXPS  LQKLbLWRUV  VXcK aV  PULORVec) KaYe  beeQ dLVcXVVed  abRYe. A fUeTXeQW  cRQfOLcW 
beWZeeQ SaWLeQWV  aQd  WKeLU RQcRORJLVWV  LV  WKaW  SaWLeQWV, RfWeQ deVSeUaWe  WR fLQd  WUeaWPeQW 
aJeQWV  WKaW  ZLOO  LPSURYe  WKeLU cKaQceV  Rf  VXUYLYaO, aUe  eaJeU WR XVe  VXcK adMXQcWLYe 
WUeaWPeQW  ZKLOe  WKeLU RQcRORJLVWV  JeQeUaOO\  RSSRVe  XVLQJ  VXcK VXSSOePeQWaU\  aJeQWV, RQ 
WKe  JURXQd  WKaW  WKe\  PLJKW  LQWeUfeUe  ZLWK WKe  VWaQdaUd  WUeaWPeQW. WKLOe  QeJaWLYe 
LQWeUacWLRQV  aUe  SRVVLbOe, WR daWe  WKeUe  KaYe  beeQ YeU\  feZ  Lf  aQ\  dRcXPeQWed  caVeV. 
GLYeQ WKe  bOeaN SURJQRVLV  Rf  a JOLRbOaVWRPa dLaJQRVLV, P\  beOLef  LV  WKaW  cRQceUQV  abRXW 
QeJaWLYe  LQWeUfeUeQce  aUe  PLVSOaced  aQd  JeW  LQ WKe  Za\  Rf  SRWeQWLaOO\  XVefXO  WUeaWPeQW 
adMXQcWV. HRZeYeU, LW  LV  LPSRUWaQW  WR aWWeQd  WR WKe  eYLdeQce  VXSSRUWLQJ  WKe  XVe  Rf  aQ\ 
VSecLfLc aJeQW  XQdeU cRQVLdeUaWLRQ, aV  WKeUe  aUe  PaQ\  SURdXcWV  RQ WKe  PaUNeW  WKaW  aUe 
K\Sed, VXSSRUWed  RQO\  b\  WeVWLPRQLaOV  Rf  dXbLRXV  YaOLdLW\, aQd  VRPe  KaYe  WKe  SRWeQWLaO 
fRU KaUP. 
 

¬

PSK  and other pol\saccharides¬
 
PSK  LV  WKe  abbUeYLaWLRQ fRU SRO\VaccKaULde  NUeVWLQ (VRPeWLPeV  NQRZQ VLPSO\  aV  NUeVWLQ), 
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ZKLcK LV  aQ e[WUacW  fURP WKe  PXVKURRP, CRULROXV  YeUVLcRORU. IW  KaV  becRPe  a VWaQdaUd 
cRPSRQeQW  Rf  caQceU WUeaWPeQW  SURWRcROV  LQ JaSaQ (a CKLQeVe  YeUVLRQ Rf  WKe  VaPe  e[WUacW 
LV  NQRZQ aV  PSP) fRU PaQ\  dLffeUeQW  NLQdV  Rf  caQceU, SUedLcaWed  RQ WKe  aVVXPSWLRQ WKaW  LW 
LV  aQ LPPXQe-V\VWeP eQKaQceU. APRQJ  WKe  effecWV  RQ WKe  LPPXQe  V\VWeP WKaW  KaYe  beeQ 
LdeQWLfLed  aUe  JaPPa-LQWeUfeURQ SURdXcWLRQ, LQWeUOeXNLQ-2 SURdXcWLRQ, aQd  LQ LQcUeaVe  LQ 
T-ceOO  acWLYLW\. OWKeU effecWV  LQcOXde  LQKLbLWLRQ Rf  PaWUL[-deJUadLQJ  eQ]\PeV  WKaW  XQdeUOLe 
WXPRU LQYaVLRQ Rf  adMaceQW  WLVVXe, aQd  WKe  LQKLbLWLRQ Rf  aQJLRJeQeVLV. NXPeURXV  cOLQLcaO 
WULaOV  KaYe  beeQ cRQdXcWed  LQ JaSaQ cRPSaULQJ  cKePRWKeUaS\  UeJLPeQV  ZLWK WKe  VaPe 
UeJLPeQV  ZLWK PSK  added, fRU a YaULeW\  Rf  dLffeUeQW  caQceUV, PRVW  fUeTXeQWO\  VWRPacK aQd 
cRORQ caQceU. 
 
IQ RQe  UeSUeVeQWaWLYe  VWXd\, ZLWK QRQ-VPaOO  ceOO  OXQJ  caQceU (233), VWaJe  I SaWLeQWV 
UeceLYLQJ  PSK  (3 J/da\) Kad  a fLYe-\eaU VXUYLYaO  UaWe  Rf  39%  cRPSaUed  WR 22%  fRU 
SaWLeQWV  QRW  UeceLYLQJ  PSK. FRU VWaJe  III SaWLeQWV, WKe  5-\eaU VXUYLYaO  UaWe  ZLWK PSK  ZaV 
16%  YeUVXV  RQO\  5%  fRU WKRVe  QRW  UeceLYLQJ  PSK. BRWK dLffeUeQceV  ZeUe  VWaWLVWLcaOO\ 
VLJQLfLcaQW. A PeWa-aQaO\VLV  Rf  VeYeUaO  dLffeUeQW  cOLQLcaO  WULaOV  ZLWK cRORUecWaO  caQceU 
(RYeU 1000 SaWLeQWV) ZKR ZeUe  UaQdRPL]ed  WR UeceLYe  eLWKeU WKe  VWaQdaUd  cKePRWKeUaS\ 
RU WKe  VWaQdaUd  cKePRWKeUaS\  LQ cRPbLQaWLRQ ZLWK 3.0 J/da\  Rf  PSK  VKRZed  WKaW  WKe 
addLWLRQ Rf  PSK  LQcUeaVed  bRWK WKe  VXUYLYaO  UaWe  aQd  WKe  dXUaWLRQ Rf  dLVeaVe-fUee  VXUYLYaO, 
ZLWK UeOaWLYe  ULVNV  Rf  .71, aQd  .72, UeVSecWLYeO\  (234). TKe  WKUee-\eaU dLVeaVe-fUee  VXUYLYaO 
UaWe  ZaV  81%  fRU SaWLeQWV  UeceLYLQJ  PSK, cRPSaUed  WR 69%  fRU WKRVe  UeceLYLQJ  RQO\ 
cKePRWKeUaS\. I KaYe  fRXQd  RQO\  RQe  VWXd\  WKaW  XVed  PSK  LQ WKe  WUeaWPeQW  Rf  JOLRPa, LQ 
cRPbLQaWLRQ ZLWK ACNU  (a cKePLcaO  cRXVLQ Rf  BCNU) aQd  YLQcULVWLQe  (235). TKe 
VXUYLYaO  UaWe  fRU 25  GBM  SaWLeQWV  afWeU RQe, WZR, aQd  WKUee  \eaUV  ZaV  56%, 37%, aQd 
12%, UeVSecWLYeO\. NR cRQWURO  cRQdLWLRQ ZaV  VWXdLed  WKaW  dLd  QRW  UeceLYe  PSK, VR e[acWO\ 
ZKaW  LWV  effecW  ZaV  LV  XQcOeaU. NRWe, KRZeYeU, WKaW  WKe  WZR-\eaU aQd  WKUee-\eaU VXUYLYaO 
UaWeV  aUe  VXbVWaQWLaOO\  JUeaWeU WKaQ WKaW  W\SLcaOO\  VeeQ fRU GBM  fROORZLQJ  WUadLWLRQaO 
WUeaWPeQW  ZLWK cKePRWKeUaS\  aORQe. 
 
TKe  VRXUce  fRU PSK  WKaW  I KaYe  XVed  LV  JHS NaWXUaO  PURdXcWV  LQ EXJeQe, OUeJRQ, QRZ 
NQRZQ aV  MXVKURRP ScLeQce . OWKeU VRXUceV  XQdRXbWedO\  caQ be  fRXQd  WKURXJK a Zeb 
VeaUcK. OWKeU PXVKURRP e[WUacWV  WKaW  aOVR KaYe  WKe  ORQJ-cKaLQ SRO\VaccKaULdeV 
(beWa-JOXcaQV) WKaW  aSSeaU WR be  WKe  acWLYe  LQJUedLeQW  LQ PSK  aUe  PRUe  UeadLO\  aYaLOabOe. 
TKeVe  LQcOXde  PaLWaNe, UeLVKL, aQd  VKLLWaNe  PXVKURRPV. HRZeYeU, QRQe  Rf  WKeVe  KaV  WKe 
VaPe  OeYeO  Rf  VcLeQWLfLc eYLdeQce  fRU WUeaWPeQW  effLcac\  LQ KXPaQ cOLQLcaO  WULaOV. MaLWaNe 
D-fUacWLRQ VeePV  aQ eVSecLaOO\  SURPLVLQJ  PXVKURRP e[WUacW  baVed  RQ a OabRUaWRU\  VWXd\ 
Rf  cKePLcaOO\  LQdXced  WXPRUV  LQ PLce  (236). TXPRU JURZWK ZaV  LQKLbLWed  90%  ZKeQ WKe 
PXVKURRP e[WUacW  ZaV  cRPbLQed  ZLWK cKePRWKeUaS\  YeUVXV  aQ LQKLbLWLRQ Rf  RQO\  50% 
ZKeQ cKePRWKeUaS\  ZaV  XVed  aORQe  fRU cRQWURO  VXbMecWV. 
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¬

Gamma-Linolenic  Acid  (GLA)¬
 
We  cXUUeQWO\  UecRPPeQd  fLVK RLO  cRQWaLQLQJ  RPeJa-3 faWW\  acLdV, UaWKeU WKaQ GLA RLO, aV 
URdeQW  VWXdLeV  VXJJeVW  WKaW  GLA dReV  QRW  cURVV  LQWR WKe  ceQWUaO  QeUYRXV  V\VWeP RU bUaLQ 
WXPRUV  afWeU RUaO  adPLQLVWUaWLRQ (353).  GLA LV  aOVR QRW  deWecWabOe  LQ WKe  ceUebURVSLQaO 
fOXLd  Rf  KXPaQV  (ZLWKRXW  VXSSOePeQWaWLRQ), ZKLOe  WKe  ORQJ-cKaLQ RPeJa-3 faWW\  acLdV  EPA 
aQd  DHA aUe  deWecWed  (354). OPeJa-3 faWW\  acLdV  fURP fLVK RLO  aUe  OeVV  e[SeQVLYe, aQd  faU 
PRUe  OLNeO\  WR eQWeU WKe  ceQWUaO  QeUYRXV  V\VWeP fROORZLQJ  RUaO  adPLQLVWUaWLRQ.  TKeLU 
PecKaQLVPV  Rf  acWLRQ aUe  VLPLOaU. 

¬
 

Perill\l  Alcohol/ Limonene¬
 
TKeVe  cORVeO\  UeOaWed  cKePLcaO  cRPSRXQdV  aUe  deULYed  fURP cLWUXV  RLOV, aQd  KaYe  beeQ 
e[WeQVLYeO\  LQYeVWLJaWed  aV  aQWL-caQceU aJeQWV, LQcOXdLQJ  VeYeUaO  eaUO\-VWaJe  cOLQLcaO  WULaOV. 
UQfRUWXQaWeO\, WKe  JaVWUR-LQWeVWLQaO  VLde  effecWV  Rf  WKeVe  cRPSRXQdV  KaYe  UeWaUded  WKeLU 
cOLQLcaO  deYeORSPeQW. A UeceQW  cOLQLcaO  WULaO  ZLWK UecXUUeQW  JOLRPa SaWLeQWV, cRQdXcWed  LQ 
BUa]LO, cLUcXPYeQWed  WKLV  SURbOeP b\  adPLQLVWeULQJ  SeULOO\O  aOcRKRO  LQWUaQaVaOO\  fRXU 
WLPeV  daLO\. IQ WKe  LQLWLaO  UeSRUW, Rf  29 GBM  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  UeceLYLQJ  WKe 
WUeaWPeQW, RQe  Kad  a SaUWLaO  UeVSRQVe  aQd  13 Kad  VWabOe  dLVeaVe, fRU a PFS-6 YaOXe  Rf  48% 
(255). IQ a OaWeU VWXd\  Rf  89 GBM  SaWLeQWV, ZKR Kad  faLOed  a PLQLPXP Rf  WKUee  SULRU 
WUeaWPeQWV  (aQd  WKXV  Kad  eVSecLaOO\  SRRU SURJQRVeV), SaWLeQWV  ZeUe  VeSaUaWed  LQWR WKRVe 
WKaW  Kad  SULPaU\  GBM  YV. VecRQdaU\  GBM  (WXPRUV  WKaW  eYROYed  fURP ORZeU-JUade 
WXPRUV), PedLaQ VXUYLYaO  fRU SULPaU\  GBM  ZaV  5.9 PRQWKV, ZKLOe  WKaW  fRU VecRQdaU\ 
GBM  ZaV  11.2 PRQWKV. MedLaQ VXUYLYaO  fRU a VeW  Rf  PaWcKed  cRQWURO  SaWLeQWV  ZKR 
UeceLYed  RQO\  VXSSRUWLYe  caUe  ZaV  2.3 PRQWKV  (256). IW  ZaV  aOVR QRWed  WKaW  SaWLeQWV  ZLWK 
WXPRUV  LQ WKeLU PLdbUaLQ aUea beQefLWed  PRUe  fURP WKe  WUeaWPeQW  WKaQ dLd  SaWLeQWV  ZLWK 
WXPRUV  LQ WKeLU ceUebUaO  ORbeV. 
 

Metabolic therap\  Zith Sodium  R lipoate plus  h\dro[\citrate¬
 
FROORZLQJ  XS  RQ LQ YLYR ZRUN aQd  eaUOLeU UeSRUWV  ZLWK PL[ed  JURXSV  Rf  caQceU SaWLeQWV, a 
UeVeaUcK JURXS  baVed  LQ FUaQce  SXbOLVKed  UeVXOWV  Rf  11 bUaLQ WXPRU SaWLeQWV  (8  SULPaU\, 4 
PeWaVWaWLc) WUeaWed  ZLWK a PeWabROLc WKeUaS\  cRQVLVWLQJ  Rf  VRdLXP R OLSRaWe  (a fRUP Rf 
aOSKa-OLSRLc acLd) aQd  K\dUR[\cLWUaWe  (357). IQ QeZO\  dLaJQRVed  SaWLeQWV  WKLV  WUeaWPeQW 
ZaV  cRPbLQed  ZLWK VWaQdaUd  UadLaWLRQ aQd  cKePRWKeUaS\, aQd  LQ VRPe  SaWLeQWV, ORZ  dRVe 
QaOWUe[RQe  RU NeWRJeQLc dLeW  ZeUe  cRPbLQed  ZLWK WKe  OLSRaWe  aQd  K\dUR[\cLWUaWe.  PUeYLRXV 
SXbOLcaWLRQV  UefeUUed  WR WKLV  PeWabROLc WKeUaS\  aV  METABLOC. 
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IQ WKLV  VWXd\, VRdLXP R OLSRaWe  ZaV  WKe  fRUP Rf  aOSKa-OLSRLc acLd  XVed. UQOeVV  RWKeUZLVe 
VWaWed, aOSKa-OLSRLc acLd  W\SLcaOO\  cRQVLVWV  Rf  a UacePLc (50/50) PL[ Rf  R aQd  S fRUPV  Rf 
OLSRLc acLd.  TKeVe  fRUPV  aUe  PLUURU LPaJeV  Rf  eacK RWKeU, bXW  KaYe  dLffeUeQW  SURSeUWLeV. 
OQO\  WKe  R fRUP RccXUV  LQ QaWXUe.  AOSKa-OLSRLc acLd  LV  a cRfacWRU Rf  S\UXYaWe 
deK\dURJeQaVe, aQd  VLPLOaUO\  WR dLcKORURaceWaWe, caQ LQcUeaVe  WKe  fORZ  Rf  S\UXYaWe  LQWR 
PLWRcKRQdULa, WKZaUWLQJ  WKe  WaUbXUJ  effecW  ZKeUeb\  S\UXYaWe  LV  feUPeQWed  WR OacWaWe 
RXWVLde  WKe  PLWRcKRQdULa.  H\dUR[\cLWUaWe  LV  deULYed  fURP WKe  WURSLcaO  SOaQW  GaUcLQLa 
caPbRJLa, aQd  LV  aQ LQKLbLWRU Rf  ATP cLWUaWe  O\aVe, aQ eQ]\Pe  LQYROYed  LQ WKe  SUeSaUaWRU\ 
VWaJeV  Rf  faWW\  acLd  V\QWKeVLV. 
 
IQ WKLV  VWXd\, Rf  WKe  eLJKW  SULPaU\  JOLRPa SaWLeQWV, VL[ ZeUe  WUeaWed  ZLWK R-OLSRaWe  aQd 
K\dUR[\cLWUaWe  befRUe  WXPRU UecXUUeQce, aORQJVLde  VWaQdaUd  XS-fURQW  WUeaWPeQW  (UadLaWLRQ 
aQd  WePR]RORPLde  cKePRWKeUaS\).  
 
OQe  59 \eaU ROd  GBM  SaWLeQW  dLed  11 PRQWKV  afWeU VWaUWLQJ  cRQYeQWLRQaO  WKeUaS\  aQd  4 
PRQWKV  afWeU VWaUWLQJ  PeWabROLc WKeUaS\, WKe  RQO\  VKRUW  WeUP VXUYLYRU Rf  WKe  VL[ QeZO\ 
dLaJQRVed  SaWLeQWV. TKe  UePaLQLQJ  fLYe  SaWLeQWV  LQ WKe  QeZO\  dLaJQRVed  JURXS  ZeUe 
fROORZed  XS  fRU 23, 24, 25, 36 aQd  87  PRQWKV  fURP dLaJQRVLV  aQd  ZeUe  aOO  VWLOO  aOLYe  aW  WKe 
WLPe  Rf  SXbOLcaWLRQ, aOO  Rf  WKeP ZLWKRXW  dLVeaVe  SURJUeVVLRQ e[ceSW  fRU WKe  87  PRQWK 
VXUYLYRU. TKLV  ORQJeU-WeUP VXUYLYRU ZaV  38  \eaUV  ROd, aQd  Ze  caQQRW  e[cOXde  WKaW  PXWaQW 
IDH1 VWaWXV  LV  UeVSRQVLbOe  fRU WKe  ORQJ  VXUYLYaO  aV  QR LQfRUPaWLRQ RQ IDH VWaWXV  LV  JLYeQ. 
FRXU Rf  WKeVe  SaWLeQWV  ZeUe  RYeU WKe  aJe  Rf  50, aQd  aSaUW  fURP WKe  RQe  VKRUW-WeUP 
VXUYLYRU, WKeVe  SaWLeQWV  VXUYLYed  fRU 2-3 \eaUV  fURP dLaJQRVLV  ZLWKRXW  dLVeaVe 
SURJUeVVLRQ, LQcOXdLQJ  RQe  SaWLeQW  ZKR Kad  aQ XQUeVecWabOe  JOLRbOaVWRPa (3 \eaUV  ZLWKRXW 
SURJUeVVLRQ, WUeaWed  ZLWK WePR]RORPLde, OLSRaWe, K\dUR[\cLWUaWe, aQd  ORZ  dRVe 
QaOWUe[RQe).  AQRWKeU JOLRbOaVWRPa SaWLeQW  Kad  a 60%  WXPRU VKULQNaJe  fROORZLQJ 
LQLWLaWLRQ Rf  OLSRaWe, K\dUR[\cLWUaWe  aQd  NeWRJeQLc dLeW. 
 
WKLOe  WKe  aXWKRUV  acNQRZOedJe  WKaW  a VPaOO  caVe  VeULeV  dReV  QRW  SURYLde  defLQLWe  SURRf  Rf 
effLcac\, WKe  ORQJeU WKaQ e[SecWed  SURJUeVVLRQ-fUee  VXUYLYaO  LQ WKe  PaMRULW\  Rf  WKeVe 
SaWLeQWV, LQcOXdLQJ  RQe  ZLWK aQ XQUeVecWabOe  JOLRbOaVWRPa, SURYLdeV  MXVWLfLcaWLRQ fRU a 
³ZeOO  cRQdXcWed  WULaO´. 
 
 

Nutraceuticals and Herbals¬
 
OQcRORJLVWV  URXWLQeO\  ZaUQ WKeLU SaWLeQWV  QRW  WR XVe  VXSSOePeQWV, XVXaOO\  baVed  RQ WKe 
beOLef  WKaW  VXSSOePeQWV  WKaW  aUe  aQWL-R[LdaQWV  ZLOO  LQWeUfeUe  ZLWK bRWK UadLaWLRQ aQd 
cKePRWKeUaS\. WKLOe  WKLV  LVVXe  LV  e[WUePeO\  cRPSOe[, P\  RZQ eYaOXaWLRQ Rf  WKe  UeOeYaQW 
eYLdeQce  VWURQJO\  dLVaJUeeV  ZLWK WKLV  RSLQLRQ. AccRUdLQJO\, I KaYe  SRVWed  P\  RZQ 
aQaO\VLV  Rf  WKe  cOLQLcaO  eYLdeQce  aV  aQ accRPSaQ\LQJ  aUWLcOe  RQ WKLV  ZebVLWe. HeUe  I OLVW 
WKe  VXSSOePeQWV  WKaW  VeeP PRVW  OLNeO\  WR be  effLcacLRXV, baVed  RQ e[WeQVLYe  OabRUaWRU\ 
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daWa. UQfRUWXQaWeO\, feZ  cOLQLcaO  UeVXOWV  aUe  aYaLOabOe  WR cRUURbRUaWe  WKe  e[SeULPeQWaO 
daWa, SULPaU\  becaXVe  WKe  VXSSOePeQWV  caQQRW  be  SaWeQWed; KeQce  WKeUe  LV  QR fLQaQcLaO 
LQceQWLYe  WR deYeORS  WKeLU cOLQLcaO  XVaJe. TKe  UeVXOW  LV  WKaW  OLWWOe  LQfRUPaWLRQ LV  aYaLOabOe 
abRXW  WKe  beVW  dRVaJe  aQd  abRXW  bLRaYaLOabLOLW\, ZKLcK LV  RfWeQ a SURbOeP. HRZeYeU, a 
JUeaW  deaO  LV  NQRZQ abRXW  WKe  PecKaQLVPV  Rf  acWLRQ Rf  WKe  YaULRXV  VXSSOePeQWV, ZKLcK 
RfWeQ RYeUOaS  WKRVe  Rf  cRQYeQWLRQaO  dUXJ  WKeUaS\. A deWaLOed  cRQVLdeUaWLRQ Rf  VXcK 
PecKaQLVPV  LV  QRW  SRVVLbOe  KeUe, aV  LW  ZRXOd  UeTXLUe  a JUeaW  deaO  Rf  PROecXOaU bLRORJ\. A 
VSecLaO  LVVXe  (2009, VRO. 269, IVVXe  #2) Rf  WKe  MRXUQaO, CaQceU LeWWeUV, ZaV  deYRWed  WR WKe 
PROecXOaU WaUJeWV  Rf  PaQ\  Rf  WKe  LQdLYLdXaO  aJeQWV  WR be  cRQVLdeUed.  A PRUe  JeQeUaO 
UeYLeZ  LV  SURYLded  LQ RefeUeQce  257. 
 
TKe  OLVW  Rf  VXSSOePeQWV  WR be  cRQVLdeUed  LV  QeceVVaULO\  VeOecWLYe. UQdRXbWedO\, WKeUe  aUe 
QXPeURXV  RWKeU aJeQWV  WKaW  cRXOd  be  XVefXO  WKaW  aUe  RPLWWed. 
 
 

Berberine¬
 
TKLV  LV  aQ aONaORLd  e[WUacW  fURP CRSWLdeV  UKL]RPa cRPPRQO\  XVed  LQ CKLQa aV  aQ KeUbaO 
PedLcLQe. IW  LV  aOVR fRXQd  LQ KLJK cRQceQWUaWLRQ LQ WKe  ZLdeO\  XVed  VXSSOePeQW, 
JROdeQVeaO. IQ RQe  OabRUaWRU\  VWXd\  Rf  XVLQJ  YaULRXV  NLQdV  Rf  JOLRPa ceOO  cXOWXUeV  aQd 
LPSOaQWed  WXPRUV  LQ URdeQWV  (289), WKe  c\WRWR[Lc effecWV  Rf  beUbeULQe  ZeUe  cRPSaUed  WR 
WKRVe  Rf  BCNU  aQd  WR WKe  cRPbLQaWLRQ Rf  beUbeULQe  aQd  BCNU. BeUbeULQe  aORQe 
SURdXced  a 91%  NLOO  UaWe  LQ ceOO  cXOWXUeV, cRPSaUed  WR 43%  fRU BCNU. TKe  cRPbLQaWLRQ 
SURdXced  a NLOO  UaWe  Rf  97%. CRPSaUabOe  UeVXOWV  ZeUe  RbWaLQed  ZLWK WKe  LQ YLYR LPSOaQWed 
WXPRUV. SXcK UeVXOWV  VXJJeVW  WKaW  beUbeULQe  LV  aPRQJ  WKe  PRVW  SURPLVLQJ  WUeaWPeQW 
aJeQWV, bXW  WR daWe  YeU\  OLWWOe  UeVeaUcK XVLQJ  LW  KaV  beeQ UeSRUWed. PaUW  Rf  WKe  UeaVRQ Pa\ 
be  WKaW  beUbeULQe  LV  SRRUO\  abVRUbed  fURP WKe  GI WUacW. IW  aSSeaUV  WKaW  WKe  VWUXcWXUe  Rf 
beUbeULQe  LV  cORVeO\  UeOaWed  WR UNUaLQ, a dUXJ  WKaW  cRPbLQeV  aQ aONaORLd  fURP a SOaQW 
QaPed  ceOaQdLQe  ZLWK aQ ROd  cKePRWKeUaS\  aJeQW  QaPed  WKLRWeSa. AfWeU \eaUV  Rf 
UNUaLQ¶V  XVe  RQO\  LQ aOWeUQaWLYe  PedLcLQe, LW  UeceQWO\  KaV  beeQ OLceQVed  fRU cRPPeUcLaO 
deYeORSPeQW. A UeceQW  cOLQLcaO  WULaO  XVLQJ  LW  fRU SaQcUeaWLc caQceU KaV  SURdXced 
LPSUeVVLYe  UeVXOWV. (290). 
 
 

BosZellic  Acids¬
 
TKLV  LV  a cROOecWLRQ Rf  aURPaWLc acLdV  UeOaWed  WR WKe  bLbOLcaO  VSLce, fUaQNLQceQVe. IWV 
UeOeYaQce  WR caQceU WUeaWPeQW  LV  WKaW  LV  a SRWeQW  LQKLbLWRU Rf  WKe  OLSR[\JeQaVe 
LQfOaPPaWRU\  SaWKZa\, RQe  Rf  WKe  WZR PaMRU VRXUceV  Rf  LQfOaPPaWLRQ aVVRcLaWed  ZLWK 
caQceU SURJUeVVLRQ. C\cORR[JeQeQaVe  LV  WKe  RWKeU SaWKZa\, ZKLcK caQ be  LQKLbLWed  b\ 
ceOebUe[. BRWK SaWKZa\V  VKRXOd  be  VXSSUeVVed  WR Pa[LPaOO\  LQKLbLW  LQfOaPPaWLRQ. Of 
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PRUe  LPPedLaWe  LQWeUeVW  WR JOLRPa SaWLeQWV  LV  WKaW  BRVZeOOLc acLd  LV  a SRZeUfXO  LQKLbLWRU 
Rf  WKe  edePa caXVed  b\  WXPRU JURZWK, ZKLcK LV  WKe  PaMRU UeaVRQ PaQ\  bUaLQ WXPRU 
SaWLeQWV  UeTXLUe  VWeURLdV  WR VXSSUeVV  WKe  VZeOOLQJ. IQ a UaQdRPL]ed, dRXbOe-bOLQd  VWXd\ 
cRQdXcWed  LQ GeUPaQ\, 44 bUaLQ WXPRU SaWLeQWV  UeceLYed  eLWKeU bRVZeOOLa VeUUaWa (RQe  Rf 
WKe  VeYeUaO  fRUPV  Rf  bRVZeOOLa) RU a SOacebR (298). BRWK JURXSV  aOVR UeceLYed  UadLaWLRQ. 
CRPSaUed  WR baVeOLQe, SaWLeQWV  UeceLYLQJ  bRVZeOOLa Kad  a 75%  UedXcWLRQ LQ edePa, ZKLOe 
SOacebR SaWLeQWV  Kad  a UedXcWLRQ Rf  26%. TKeUe  ZeUe  QR VLJQLfLcaQW  VLde  effecWV  Rf  WKe 
bRVZeOOLa. GLYeQ WKe  PaQ\  VLde  effecWV  Rf  VWeURLdV, bRVZeOOLa RffeUV  WKe  SURPLVe  Rf 
VXbVWaQWLaOO\  LPSURYLQJ  WKe  TXaOLW\  Rf  OLfe. HRZeYeU, WKe  dRVe  Rf  bRVZeOOLa XVed  LQ WKLV 
VWXd\  ZaV  4200 PJ/da\, faU JUeaWeU WKaQ caQ be  UeadLO\  RbWaLQed  b\  WKe  XVXaO  VRXUceV  Rf 
bRVZeOOLa WKaW  caQ be  RbWaLQed  fURP KeaOWK fRRd  VWRUeV. 
 

¬

Cannabis¬
 
AfWeU \eaUV  Rf  JRYeUQPeQWaO  dLVcRXUaJePeQW  Rf  UeVeaUcK RQ CaQQabLV  (WKe  SOaQW  fURP 
ZKLcK PaULMXaQa LV  deULYed), WKe  OaVW  feZ  \eaUV  KaV  VeeQ a SUROLfeUaWLRQ Rf  UeVeaUcK RQ LWV 
PecKaQLVPV  Rf  acWLRQ. OQe  UeVXOW  Rf  WKLV  UeVeaUcK LV  WKe  fLQdLQJ  WKaW  caQQabLV  LQKLbLWV  WKe 
JURZWK Rf  YaULRXV  NLQdV  Rf  caQceU ceOOV, LQcOXdLQJ  JOLRPaV  (294). IQ RQe  UeceQW  SaSeU 
(295), caQQabLQRLdV  ZeUe  VKRZQ WR VLJQLfLcaQWO\  LQKLbLW  aQJLRJeQeVLV  LQ JOLRPaV 
LPSOaQWed  LQ PLce, ZKLcK ZaV  accRPSaQLed  b\  VLJQLfLcaQW  LQKLbLWLRQ Rf  JOLRPa JURZWK. 
A VXbVeTXeQW  SaSeU ZLWK a PRXVe  PRdeO  cRPbLQed  caQQabLV  ZLWK WePR]RORPLde  aQd 
UeSRUWed  a VWURQJ  V\QeUJ\  beWZeeQ WKeP (296). 
 
TKe  dLUecW  aQWL-caQceU effecW  Rf  caQQabLV  LV  QRWeZRUWK\  becaXVe  LW  LV  aOVR RQe  Rf  WKe  PRVW 
effecWLYe  aQWL-QaXVea aJeQWV, ZLWKRXW  PaQ\  Rf  WKe  VLde  effecWV  Rf  WKRVe  dUXJV  URXWLQeO\ 
XVed  (ZRfUaQ aQd  K\WULO). MRUeRYeU, a OLTXLd  fRUP Rf  caQQabLV  (SaWLYe[) KaV  beeQ 
JRYeUQPeQW  aSSURYed  LQ bRWK CaQada aQd  YaULRXV  EXURSeaQ cRXQWULeV  (fRU QeXURSaWKLc 
SaLQ), aQd  caQ be  XVed  aV  aQ aeURVRO  PXcK OLNe  aQ aVWKPa LQKaOeU.  
 
PUeOLPLQaU\  effLcac\  daWa fURP WKe  fLUVW  WULaO  Rf  SaWLYe[ fRU JOLRbOaVWRPa ZaV  UeOeaVed  b\ 
GW PKaUPaceXWLcaOV  LQ FebUXaU\  2017.  FLQd  WKe  SUeVV  UeOeaVe  KeUe , aQd  abVWUacW  fURP WKe 
2017  ASCO cRQfeUeQce  KeUe .  IQ WKLV  cOLQLcaO  WULaO, 12 UecXUUeQW  GBM  SaWLeQWV  ZeUe 
UaQdRPL]ed  WR UeceLYe  SaWLYe[ SOXV  dRVe-LQWeQVe  WePR]RORPLde, aQd  9 SaWLeQWV  ZeUe 
UaQdRPL]ed  WR UeceLYe  dRVe-LQWeQVe  WePR]RORPLde  SOXV  SOacebR. MedLaQ VXUYLYaO  fURP 
WULaO  VWaUW  ZaV  369 da\V  (12.1 PRQWKV) LQ WKe  SOacebR + TMZ JURXS  aQd  RYeU 550 da\V  (18 
PRQWKV) LQ WKe  SaWLYe[ + TMZ JURXS.  SXUYLYaO  aW  RQe  \eaU ZaV  56%  fRU WKe  SOacebR JURXS 
aQd  83%  LQ WKe  SaWLYe[ JURXS, a dLffeUeQce  WKaW  UeacKed  VWaWLVWLcaO  VLJQLfLcaQce  (S=0.042) 
deVSLWe  WKe  VPaOO  QXPbeUV  Rf  SaWLeQWV  LQ WKe  WULaO.  TKLV  WULaO  SURYLdeV  WKe fLUVW  SURVSecWLYe 
cOLQLcaO  WULaO  daWa VKRZLQJ effLcac\ Rf caQQabLV  SURdXcWV  LQ WKe WUeaWPeQW  Rf JOLRPaV . 
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¬

Curcumin¬
 
TKLV  LV  aQ LQJUedLeQW  LQ WKe  IQdLaQ cRRNLQJ  VSLce, WXUPeULc. IW  KaV  beeQ VKRZQ WR LQKLbLW 
WKe  JURZWK Rf  caQceU ceOOV  Rf  YaULRXV  W\SeV  LQ OabRUaWRU\  VWXdLeV  YLa QXPeURXV  dLffeUeQW 
PecKaQLVPV  (272). LLNe  JeQLVWeLQ, LW  LQKLbLWV  WKe  W\URVLQe  NLQaVe  VLJQaOLQJ  aQd  aOVR 
LQKLbLWV  aQJLRJeQeVLV. PeUKaSV  PRVW  LPSRUWaQWO\, LW  LQKLbLWV  SURWeLQV  WKaW  SUeYeQW 
daPaJed  ceOOV  fURP XQdeUJRLQJ  aSRSWRVLV, a faPLO\  Rf  JeQeV  NQRZQ aV  QXcOeaU facWRU 
NaSSa B. Of  aOO  Rf  WKe  VXSSOePeQWV  RQ WKLV  OLVW  LW  LV  WKe  PRVW  SRWeQW  aQWL-caQceU aJeQW  LQ 
OabRUaWRU\  VWXdLeV. HRZeYeU, LW  aOVR VKRXOd  be  QRWed  WKaW  LWV  bLRaYaLOabLOLW\  fURP RUaO 
LQWaNe  LV  OLPLWed, aOWKRXJK bLRaYaLOabLOLW\  VXSSRVedO\  LV  LQcUeaVed  ZKeQ cXUcXPLQ LV 
cRPbLQed  ZLWK SLSeULQe  (WKe  PaLQ LQJUedLeQW  LQ bOacN SeSSeU). TKe  LLfe  E[WeQVLRQ 
FRXQdaWLRQ VeOOV  a YeUVLRQ Rf  cXUcXPLQ WKaW  WKe\  cOaLP KaV  PXcK JUeaWeU bLRaYaLOabLOLW\ 
WKaQ aQ\WKLQJ  eOVe  RQ WKe  PaUNeW. DeVSLWe  WKe  OLPLWed  bLRaYaLOabLOLW\, WKeUe  LV  VRPe 
eYLdeQce  Rf  cOLQLcaO  effecWLYeQeVV. IQ a VWXd\  Rf  deUPaWLWLV  LQdXced  b\  UadLRWKeUaS\  fRU 
bUeaVW  caQceU, a dRXbOe-bOLQd  SOacebR cRQWUROOed  WULaO  cRPSaUed  a SOacebR ZLWK cXUcXPLQ 
(2 JUaPV  WKUee  WLPeV/da\), bRWK Rf  ZKLcK ZeUe  WaNeQ WKURXJKRXW  UadLaWLRQ WUeaWPeQW. 
SLJQLfLcaQWO\  OeVV  deUPaWLWLV  RccXUUed  LQ SaWLeQWV  UeceLYLQJ  cXUcXPLQ (273). 
 
CXUcXPLQ KaV  aOVR beeQ XVed  LQ cRPbLQaWLRQ ZLWK a VecRQd  VXSSOePeQW, TXeUceWLQ, (Vee 
beORZ) fRU WKe  WUeaWPeQW  Rf  aQ LQKeULWed  dLVRUdeU Rf  WKe  cRORQ LQ ZKLcK KXQdUedV  Rf 
adeQRPaV  deYeORS  aQd  eYeQWXaOO\  cRORQ caQceU (274). FLYe  SaWLeQWV  ZLWK WKe  dLVRUdeU 
UeceLYed  480 PJ  Rf  cXUcXPLQ aQd  20 PJ  Rf  QXeUceWLQ WKUee  WLPeV  daLO\. PRO\S  QXPbeU 
aQd  VL]e  ZeUe  aVVeVVed  aW  baVeOLQe  aQd  WKeQ VL[ PRQWKV  afWeU VWaUWLQJ  WKe  VXSSOePeQWV. 
FRU aOO  SaWLeQWV  WKeUe  ZaV  a decUeaVe  LQ SRO\S  VL]e  aQd  QXPbeU, ZKLcK ZaV  VWaWLVWLcaOO\ 
VLJQLfLcaQW. 
 
 

Ellagic Acid¬
 
TKLV  LV  a faPLO\  Rf  SKeQROLc cRPSRXQdV  SUeVeQW  LQ fUXLWV  aQd  QXWV, LQcOXdLQJ  UaVSbeUULeV, 
bOXebeUULeV, VWUaZbeUULeV, SRPeJUaQaWe  MXLce, aQd  ZaOQXWV. IQ OabRUaWRU\  e[SeULPeQWV  LW 
KaV  beeQ VKRZQ WR SRWeQWO\  LQKLbLW  WKe  JURZWK Rf  YaULRXV  cKePLcaO-LQdXced  caQceUV, ZLWK 
WKe  baVLV  Rf  WKe  effecW  beLQJ  aQ aUUeVW  Rf  ceOO  dLYLVLRQ LQ WKe  G VWaJe, WKXV 
LQdXcLQJ  WKe  SURJUaPPed  ceOO  deaWK NQRZQ aV  aSRSWRVLV. WKLOe  WKeUe  KaYe  beeQ QR WULaOV 
WR aVVeVV  LWV  cOLQLcaO  effecWV  ZLWK bUaLQ caQceU, a UeceQW  cOLQLcaO  WULaO, SeUfRUPed  aW  UCLA 
ZLWK SURVWaWe  caQceU dePRQVWUaWe  LWV  SRWeQWLaO  (288). PaWLeQWV  ZLWK SURVWaWe  caQceU, ZKRVe 
PSA OeYeOV  ZeUe  ULVLQJ  afWeU LQLWLaO  WUeaWPeQW  ZLWK eLWKeU VXUJeU\  RU UadLaWLRQ, dUaQN 
SRPeJUaQaWe  MXLce  (8  R]/ daLO\), ZKLcK cRQWaLQV  KLJK OeYeOV  Rf  eOLJLWaQQQLQV  (SUecXUVRUV  WR 
eOOaJLc acLd). TKe  deSeQdeQW  PeaVXUe  ZaV  WKe  UaWe  Rf  LQcUeaVe  LQ WKe  PSA OeYeO, ZKLcK 
W\SLcaOO\  ULVeV  aW  a VWead\  UaWe  fRU WKLV  caWeJRU\  Rf  SaWLeQWV. PRPeJUaQaWe  MXLce  SURdXced 
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aQ LQcUeaVe  LQ PSA dRXbOLQJ  WLPe, fURP 15  PRQWKV  aW  baVeOLQe  WR 54 PRQWKV  afWeU 
cRQVXPLQJ  WKe  MXLce. Of  WKe  46 SaWLeQWV  LQ WKe  WULaO, 85%  e[KLbLWed  a QRWabOe  LQcUeaVe  LQ 
WKe  dRXbOLQJ  WLPe, aQd  16%  Kad  decUeaVeV  LQ WKeLU PSA. 
 
 

Fish oil  (source  of omega-3 fatt\ acids)¬
 
TKe  PaMRU RPeJa-3 faWW\  acLdV  fRXQd  LQ cROd-ZaWeU fLVK RLO, eLcRVaSeQWaeQRLc acLd  (EPA) 
aQd  dRcRVaKe[aeQRLc acLd  (DHA), KaYe  aOVR beeQ dePRQVWUaWed  WR KaYe  SRWeQW  c\WRWR[Lc 
effecWV  RQ caQceU ceOOV  LQ YaULRXV  OabRUaWRU\  e[SeULPeQWV. PaUW  Rf  WKeLU PecKaQLVP Rf 
acWLRQ LV  VLPLOaU WR WKaW  Rf  GLA, LQ WKaW  WKe  PeWabROLVP Rf  WKeVe  faWW\  acLdV  cUeaWeV  KLJK 
OeYeOV  Rf  fUee  UadLcaOV. IQ addLWLRQ, a UeceQW  OabRUaWRU\  VWXd\  KaV  VKRZQ WKaW  EPA-WUeaWed 
WXPRUV  VKRZed  a VLJQLfLcaQW  aUUeVW  Rf  ceOO  dLYLVLRQ dXe  WR LQKLbLWLRQ Rf  c\cOLQV  aW  WKe  G1 
SKaVe  Rf  ceOO  dLYLVLRQ, ZKLcK UeVXOWed  LQ aQ LQcUeaVed  UaWe  Rf  SURJUaPPed  ceOO  deaWK 
NQRZQ aV  aSRSWRVLV  (241). 
 
A cOLQLcaO  WULaO  cRPSaULQJ  fLVK-RLO  VXSSOePeQWV  YeUVXV  a SOacebR KaV  aOVR beeQ UeSRUWed, 
LQYROYLQJ  SaWLeQWV  ZLWK VeYeUaO  dLffeUeQW  W\SeV  Rf  adYaQced  caQceU (242). TKLUW\ 
PaOQRXULVKed  SaWLeQWV  VXffeULQJ  fURP cacKe[La ZeUe  UaQdRPO\  aVVLJQed  WR UeceLYe  18  J  Rf 
fLVK RLO  SeU da\  RU a SOacebR VXJaU SLOO. AQ addLWLRQaO  WKLUW\  VXbMecWV, adeTXaWeO\ 
QRXULVKed, UeceLYed  a VLPLOaU UaQdRP aVVLJQPeQW. FRU bRWK JURXSV  WKe  fLVK RLO 
VLJQLfLcaQWO\  LQcUeaVed  VXUYLYaO. FRU WKe  PaOQRXULVKed  SaWLeQWV  WKe  PedLaQ VXUYLYaO  WLPeV, 
aV  eVWLPaWed  fURP WKeLU VXUYLYRU fXQcWLRQV, ZeUe  110 da\V  fRU WKe  SaWLeQWV  UeceLYLQJ 
SOacebR aQd  210 da\V  fRU SaWLeQWV  LQ WKe  fLVK RLO  JURXS. FRU WKe  adeTXaWeO\  QRXULVKed 
SaWLeQWV, WKe  cRUUeVSRQdLQJ  QXPbeUV  ZeUe  350 YeUVXV  500 da\V. 
 
IQ OabRUaWRU\  VWXdLeV  (243) fLVK RLO  KaV  aOVR beeQ VKRZQ WR LQcUeaVe  WKe  effecWLYeQeVV  Rf 
cKePRWKeUaS\  aQd  UadLaWLRQ. A SKaVe  II WULaO  LQYROYLQJ  25  KeaYLO\  SUeWUeaWed  PeWaVWaWLc 
bUeaVW  caQceU SaWLeQWV, XVed  1.8  J/da\  Rf  DHA, RQe  Rf  WKe  WZR PaMRU faWW\  acLdV  LQ fLVK RLO, 
LQ cRPbLQaWLRQ ZLWK VWaQdaUd  aQWKUac\cOLQe-baVed  cKePRWKeUaS\  (244). PaWLeQWV 
SUeYLRXVO\  Kad  faLOed  bRWK cKePRWKeUaS\  aQd  KRUPRQe  WUeaWPeQWV  aQd  PaQ\  Kad 
PXOWLSOe  PeWaVWaVeV, LQcOXdLQJ  PaQ\  OLYeU PeWaVWaVeV. BecaXVe  WKLV  ZaV  a SKaVe  II WULaO, 
WKeUe  ZaV  QR cRQWURO  JURXS  WKaW  UeceLYed  cKePRWKeUaS\  aORQe, bXW  SaWLeQWV  ZeUe 
VXbdLYLded  accRUdLQJ  WR WKeLU OeYeO  Rf  SOaVPa DHA. TKe  WZR JURXSV  ZeUe  aSSUR[LPaWeO\ 
eTXaO  ZLWK UeVSecW  WR aOO  PaMRU SURJQRVWLc YaULabOeV. MedLaQ VXUYLYaO  fRU WKe  KLJK DHA 
SaWLeQWV  ZaV  34 PRQWKV, YV. 18  PRQWKV  fRU WKe  ORZ-DHA SaWLeQWV. 
 
A VecRQd  cOLQLcaO  WULaO  SUeVeQWed  2200 PJ  Rf  EPA SOXV  240 PJ  Rf  DHA WR SaWLeQWV  ZLWK 
adYaQced  QRQ VPaOO  ceOO  OXQJ  caQceU (245). PaWLeQWV  eLWKeU UeceLYed  RQO\  WKe  VWaQdaUd  Rf 
caUe  Rf  cKePRWKeUaS\, RU WKe  VaPe  WUeaWPeQW  LQ cRPbLQaWLRQ ZLWK daLO\  fLVK RLO. ReVSRQVe 
UaWe  (WXPRU UeJUeVVLRQV) ZaV  60%  LQ WKe  fLVK RLO  JURXS  aQd  26%  LQ WKRVe  UeceLYLQJ  RQO\ 
WKe  VWaQdaUd  Rf  caUe. OQe-\eaU VXUYLYaO  ZaV  60%  LQ WKe  fLVK RLO  JURXS  YeUVXV  39%  LQ WKRVe 
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UeceLYLQJ  RQO\  cKePRWKeUaS\. CKePRWKeUaS\  WR[LcLW\  ZaV  aOVR decUeaVed  LQ WKRVe  XVLQJ 
fLVK RLO. 
 
 

Garlic¬
 
GaUOLc, OLNe  JUeeQ Wea, KaV  beeQ XVed  KXQdUedV  Rf  \eaUV  fRU LWV  PedLcLQaO  SXUSRVeV. A 
UeceQW  ceOO  cXOWXUe  VWXd\  ZLWK JOLRbOaVWRPa ceOO  OLQeV  dePRQVWUaWed  LWV  SRWeQW  c\WRWR[Lc 
effecWV  WKaW  ZeUe  PedLaWed  b\  LWV  abLOLW\  WR LQdXce  aSRSWRVLV  (293). IW  LV  aOVR a SRWeQW 
LQKLbLWRU Rf  KLVWRQe  de-aceW\OaVe  (HDAC). 
 

¬

Genistein¬
 
TKLV  LV  aQ LVRfOaYRQe  deULYed  fURP VR\  SURdXcWV  (LW  LV  aOVR fRXQd  LQ Ued  cORYeU e[WUacW) 
WKaW  KaV  beeQ VKRZQ LQ WKe  OabRUaWRU\  WR LQKLbLW  WKe  JURZWK Rf  PaQ\  dLffeUeQW  W\SeV  Rf 
caQceU, LQcOXdLQJ  JOLRPa ceOOV. IQ addLWLRQ WR WKe  OabRUaWRU\  eYLdeQce, WKeUe  LV  VXbVWaQWLaO 
eSLdePLRORJLcaO  eYLdeQce  WKaW  KLJK dLeWaU\  LQWaNeV  Rf  VR\  SURdXcWV  decUeaVe  caQceU 
PRUWaOLW\  b\  aW  aSSUR[LPaWeO\  50%. TKeUe  LV  aOVR eYLdeQce  fURP VcaWWeUed  cOLQLcaO  WULaOV, 
PaLQO\  fRU SURVWaWe  caQceU.  
 
SR\  e[WUacWV  cRQWaLQLQJ  JeQLVWeLQ aUe  aYaLOabOe  LQ PRVW  KeaOWK-fRRd  VWRUeV. TKe 
cRQceQWUaWLRQ Rf  JeQLVWeLQ LV  RfWeQ QRW  ZeOO  VSecLfLed. MRVW  LPSRUWaQWO\, WKe  OLVWed 
aPRXQWV  Rf  JeQLVWeLQ aUe  VR ORZ  WKaW  WKe\  aUe  XQOLNeO\  WR SURYLde  PXcK cOLQLcaO  beQefLW. 
TKe  KLJKeVW  cRQceQWUaWLRQ (abRXW  10 WLPeV  JUeaWeU WKaQ WKe  RWKeUV  WKaW  I KaYe  fRXQd) LV 
PaUNeWed  b\  WKe  LLfe  E[WeQVLRQ FRXQdaWLRQ (SKRQe: 800-841-5433). IW  Pa\  aOVR be 
SRVVLbOe  WR SXUcKaVe  LW  ZKROeVaOe  LQ WKe  fRUP Rf  a SURdXcW  QaPed  NRYaSR\, PaQXfacWXUed 
b\  WKe  AUcKeU-DaQLeOV-MLdOaQd  CRUSRUaWLRQ. 
 
ReceQW  e[SeULPeQWaO  VWXdLeV  KaYe  e[aPLQed  WKe  PecKaQLVPV  ZKeUeb\  JeQLVWeLQ SURdXceV 
LWV  aQWL-caQceU effecWV  (261). TKe  cRQVeQVXV  LV  WKaW  WKLV  UeVXOWV  fURP LWV  abLOLW\  WR LQKLbLW 
W\URVLQe  NLQaVe  acWLYLW\. TKLV  LV  a JeQeUaO  cOaVV  Rf  LQWUa-ceOOXOaU VLJQaOV  WKaW  VWURQJO\ 
VWLPXOaWe  ceOO  dLYLVLRQ. GeQLVWeLQ aOVR aSSeaUV  WR SURdXce  LQKLbLWLRQ Rf  SURWeLQ NLQaVe  C 
(dLVcXVVed  eaUOLeU ZLWK UeVSecW  WR WKe  PecKaQLVPV  Rf  WaPR[LfeQ). TKLV  LQ WXUQ VXJJeVWV 
WKaW  a cRPbLQaWLRQ Rf  JeQLVWeLQ aQd  WaPR[LfeQ PLJKW  be  eVSecLaOO\  effecWLYe. FLQaOO\  WKeUe 
LV  LQcUeaVLQJ  eYLdeQce  WKaW  JeQLVWeLQ LV  aQ LQKLbLWRU Rf  aQJLRJeQeVLV. 
 
Of  VSecLaO  LQWeUeVW  WR bUaLQ caQceU SaWLeQWV  LV  a OabRUaWRU\  VWXd\  LQ ZKLcK JOLRbOaVWRPa 
ceOOV  ZeUe  WUeaWed  ZLWK a cRPbLQaWLRQ Rf  JeQLVWeLQ aQd  BCNU  (262). TKe  UeVXOW  ZaV  a 
KLJKO\  V\QeUJLVWLc VXSSUeVVLRQ Rf  WKe  UaWe  Rf  JURZWK. IW  KaV  aOVR beeQ VKRZQ WR LQcUeaVe 
WKe  effecWLYeQeVV  Rf  RWKeU cKePRWKeUaS\  aJeQWV  (e.J., caUbRSOaWLQ, WaPR[LfeQ) aQd  RWKeU 
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VXSSOePeQWV  (263). 
 
 

Green  Tea¬
 
GUeeQ Wea KaV  beeQ cRQVXPed  LQ bRWK CKLQa aQd  JaSaQ fRU 5000 \eaUV  baVed  RQ LWV 
PedLcLQaO  SURSeUWLeV  A UeceQW  UeYLeZ  KaV  VXPPaUL]ed  LWV  aQWL-caQceU effecWV  LQ VeYeUaO 
dLffeUeQW  aQLPaO  PRdeOV  XVLQJ  bRWK PLce  aQd  UaWV  (LQcOXdLQJ  PaMRU LQKLbLWLRQ Rf 
JOLRbOaVWRPa ceOO  OLQeV), bRWK ZKeQ KXPaQ WXPRUV  KaYe  beeQ LPSOaQWed  aQd  ZKeQ WKe\ 
KaYe  beeQ LQdXced  b\  YaULRXV  cKePLcaO  caUcLQRJeQV  (264). IQ a UeSUeVeQWaWLYe  VWXd\  Rf 
cKePLcaOO\  LQdXced  WXPRUV  LQ PLce  (265), JUeeQ Wea ZaV  SURYLded  aV  WKe  VROe  VRXUce  Rf 
fOXLd, aW  a cRQceQWUaWLRQ Rf  6%  (6 J  Rf  Wea SeU OLWeU Rf  ZaWeU), WKe  LQcLdeQce  Rf  OXQJ  WXPRUV 
ZaV  UedXced  b\  30%. TKe  VaPe  VWXd\  LdeQWLfLed  VeYeUaO  dLffeUeQW  PecKaQLVPV  Rf  acWLRQ, 
WKe  PRVW  SURPLQeQW  Rf  ZKLcK ZaV  WKe  LQKLbLWLRQ Rf  aQJLRJeQeVLV. 
 
TKe  PaMRU acWLYe  LQJUedLeQW  LQ JUeeQ Wea LV  eSLJaOORcaWecKLQ JaOOaWe  (EGCG), RQe  Rf  a 
faPLO\  Rf  PROecXOeV  NQRZQ aV  caWecKLQV. NRW  RQO\  KaV  WKLV  PROecXOe  beeQ VKRZQ WR be 
c\WRWR[Lc WR JOLRPa ceOOV  LQ YLWUR, LW  aOVR VXbVWaQWLaOO\  LQcUeaVeV  WKe  effecWLYeQeVV  Rf  bRWK 
cLVSOaWLQ aQd  WaPR[LfeQ (266). 
 
Of  VSecLaO  LQWeUeVW  LV  a UeceQW  LQ YLYR VWXd\  LQ ZKLcK JOLRbOaVWRPa ceOOV  ZeUe  LPSOaQWed 
LQWR PRXVe  bUaLQV, afWeU ZKLcK WKe  PRXVe  ZeUe  WUeaWed  ZLWK eLWKeU WePR]RORPLde  aORQe, 
EGCG aORQe, RU WKeLU cRPbLQaWLRQ. EGCG aORQe  dLd  QRW  LQcUeaVe  VXUYLYaO  WLPe, bXW  LWV 
cRPbLQaWLRQ ZLWK WePR]RORPLde  JUeaWO\  LQcUeaVed  LWV  effLcac\, UeOaWLYe  WR WePR]RORPLde 
aORQe  (267). 
 
A UeceQW  UeYLeZ  b\  WKe  QeZ  DLYLVLRQ Rf  AOWeUQaWLYe  MedLcLQe  Rf  WKe  NaWLRQaO  IQVWLWXWeV  Rf 
HeaOWK LdeQWLfLed  JUeeQ Wea aV  WKe  PRVW  SURPLVLQJ  Rf  WUeaWPeQWV  adYRcaWed  b\  SURSRQeQWV 
Rf  aOWeUQaWLYe  PedLcLQe. AccRUdLQJO\, VeYeUaO  cOLQLcaO  WULaOV  LQYeVWLJaWLQJ  LWV  effLcac\  aUe 
RQJRLQJ. TKe  RQO\  RQe  UeSRUWed  WR daWe  XVed  JUeeQ Wea LQ WKe  WUeaWPeQW  Rf  SaWLeQWV  ZLWK 
aQdURJeQ LQdeSeQdeQW  PeWaVWaWLc SURVWaWe  caQceU (268). DRVaJe  ZaV  6 J  Rf  JUeeQ Wea SeU 
da\. OQO\  OLPLWed  cOLQLcaO  beQefLW  ZaV  UeSRUWed. IW  LV  LPSRUWaQW  WR UecRJQL]e  WKaW  aQWL- 
aQJLRJeQLc aJeQWV  JeQeUaOO\  WaNe  a ORQJ  WLPe  WR SURdXce  cOLQLcaO  UeJUeVVLRQV, ZRUN beWWeU 
ZLWK OeVV  adYaQced  VWaJeV  Rf  dLVeaVe, aQd  aOVR ZRUN beWWeU LQ cRPbLQaWLRQ ZLWK RWKeU 
WUeaWPeQW  aJeQWV. 
 
A VecRQd  cOLQLcaO  WULaO  XVed  a JUeeQ Wea e[WUacW  aW  a dRVe  Rf  2000 PJ  WZLce  daLO\  ZLWK 
SaWLeQWV  dLaJQRVed  ZLWK cKURQLc O\PSKRc\WLc OeXNePLa (269). SLJQLfLcaQW  UedXcWLRQV  LQ 
WKe  abVROXWe  O\PSKRc\We  cRXQW  ZeUe  RbVeUYed  aORQJ  ZLWK VXbVWaQWLaO  UedXcWLRQV  LQ WKe 
VL]e  Rf  WKe  O\PSK QRdeV  UefOecWLQJ  WKe  e[WeQW  Rf  dLVeaVe. HRZeYeU QR VXUYLYaO  daWa ZeUe 
UeSRUWed. 
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GUeeQ Wea aOVR KaV  beeQ XVed  ZLWK SaWLeQWV  ZKR KaYe  Kad  SRO\SV  e[cLVed  fURP WKeLU 
cRORQV, RU ZKR Kad  WXPRUV  SUeYLRXVO\  UePRYed, NQRZQ KLJK-ULVN facWRUV  fRU WKe 
deYeORSPeQW  Rf  cRORQ caQceU (270). PaWLeQWV  UeceLYed  a cRPbLQaWLRQ Rf  aSLJeQLQ (20 PJ), 
a fOaYRQRLd  PRVW  cRPPRQO\  fRXQd  LQ ceOeU\, aQd  20 PJ  Rf  EGCG; WKe  UePaLQLQJ  SaWLeQWV 
UeceLYed  QR VXSSOePeQWV. BRWK JURXSV  Kad  VXUYeLOOaQce  cRORQRVcRSLeV. IQ WKe 
VXSSOePeQWed  JURXS  (Q=-31), RQO\  RQe  SaWLeQW  deYeORSed  aQ adeQRPa (7%), ZKLOe  LQ WKe 
PaWcKed  cRQWUROV  (Q=56), 47%  Rf  WKe  SaWLeQWV  Kad  caQceU UecXUUeQce  RU WKe  deYeORSPeQW 
Rf  adeQRPaV. 
 
OQe  cRXQWeU-LQdLcaWLRQ fRU WKe  XVe  Rf  JUeeQ Wea LV  LQ cRPbLQaWLRQ ZLWK VeOcade 
(BRUWe]RPLb). GUeeQ Wea cRPbLQeV  ZLWK WKe  bRURQ cRPSRQeQW  Rf  WKe  dUXJ, WKXV 
LQacWLYaWLQJ  LW  (271). HRZeYeU, WKLV  LQWeUfeUeQce  effecW  aSSeaUV  WR be  XQLTXe  WR VeOcade 
dXe  WR LWV  cKePLcaO  VWUXcWXUe. 
 
 

L\copene¬
 
TKLV  LV  a caURWeQRLd  WKaW  LV  fRXQd  PRVW  abXQdaQWO\  LQ WRPaWReV  bXW  RccXUV  LQ YaULRXV  RWKeU 
Ued-cRORUed  YeJeWabOeV  aV  ZeOO  (LQcOXdLQJ  ZaWeUPeORQ). UQOLNe  WKe  PRVW  ZeOO  NQRZQ 
caURWeQRLd, beWa-caURWeQe, LW  LV  QRW  WUaQVfRUPed  LQWR VLWaPLQ A, aQd  WKXV  KaV  QR KeSaWLc 
WR[LcLW\. IQ a VPaOO  cOLQLcaO  WULaO  LQYROYLQJ  SURVWaWe  caQceU SaWLeQWV  abRXW  WR XQdeUJR 
VXUJeU\  (281), WKRVe  ZKR cRQVXPed  O\cRSeQe  fRU VeYeUaO  ZeeNV  befRUe  VXUJeU\  Kad  a 
UedXcWLRQ LQ bRWK WKe  VL]e  aQd  PaOLJQaQc\  Rf  WKeLU WXPRUV  UeOaWLYe  WR cRQWURO  SaWLeQWV  QRW 
UeceLYLQJ  O\cRSeQe. IQ a VWXd\  Rf  54 SaWLeQWV  ZLWK adYaQced  SURVWaWe  caQceU (282), 
SaWLeQWV  ZeUe  UaQdRPL]ed  WR UeceLYe  caVWUaWLRQ RU caVWUaWLRQ SOXV  2 PJ  Rf  O\cRSeQe  daLO\. 
AW  WZR \eaUV  afWeU WUeaWPeQW  LQceSWLRQ bRWK JURXSV  Kad  UedXcWLRQV  LQ PSA OeYeO  ZLWK 40% 
Rf  WKe  caVWUaWLRQ-RQO\  JURXS  KaYLQJ  a cRPSOeWe  PSA UeVSRQVe, ZKLOe  78%  Kad  a cRPSOeWe 
PSA UeVSRQVe  fRU WKRVe  aOVR UeceLYLQJ  O\cRSeQe. BRQe  VcaQV  aOVR VKRZed  a JUeaWeU 
cOLQLcaO  beQefLW  fRU WKRVe  UeceLYLQJ  O\cRSeQe. 
 
IQ aQ e[SeULPeQWaO  VWXd\  LQYROYLQJ  bRWK ceOO  cXOWXUeV  aQd  LPSOaQWed  JOLRPa WXPRUV  LQ 
UaWV  (283) O\cRSeQe  (aQd  beWa-caURWeQe) ZeUe  fRXQd  WR VXbVWaQWLaOO\  LQKLbLW  WXPRU JURZWK 
LQ bRWK e[SeULPeQWaO  SUeSaUaWLRQV, aQd  LQ facW  Kad  a JUeaWeU LQKLbLWRU\  effecW  WKaQ dLd  a 
cROOecWLRQ Rf  UeWLQRLdV  cRPPRQO\  XVed  cOLQLcaOO\. Of  fXUWKeU UeOeYaQce  WR JOLRPaV  LV  WKaW 
RQe  Rf  O\cRSeQe'V  PecKaQLVPV  Rf  acWLRQ LV  WR LQKLbLW  WKe  LQVXOLQ-OLNe  JURZWK facWRU, ZKLcK 
aV  QRWed  abRYe  LV  LQYROYed  LQ WKe  deYeORSPeQW  Rf  UeVLVWaQce  WR a YaULeW\  Rf  dLffeUeQW 
WUeaWPeQW  aJeQWV  (284). AOVR Rf  LQWeUeVW  LV  eYLdeQce  WKaW  LW  V\QeUJL]eV  ZLWK VLWaPLQ D 
(285). 
 
TKe  RQO\  UeSRUW  Rf  O\cRSeQe¶V  cOLQLcaO  XVe  ZLWK JOLRPaV  LV  fURP a PeeWLQJ  abVWUacW  Rf  a 
UaQdRPL]ed  cOLQLcaO  WULaO  cRQdXcWed  LQ IQdLa ZLWK 50 KLJK-JUade  (32 GBM) JOLRPa 
SaWLeQWV  UeceLYLQJ  a WUeaWPeQW  SURWRcRO  Rf  UadLaWLRQ + Wa[RO. PaWLeQWV  aOVR UeceLYed 
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O\cRSeQe  (8  PJ/da\) RU a SOacebR (286). ELJKW\  SeUceQW  Rf  SaWLeQWV  UeceLYLQJ  O\cRSeQe 
Kad  eLWKeU cRPSOeWe  RU SaUWLaO  WXPRU UeJUeVVLRQV, ZKLOe  WKLV  ZaV  WUXe  fRU RQO\  44%  Rf 
WKRVe  UeceLYLQJ  a SOacebR. PURJUeVVLRQ-fUee  VXUYLYaO  ZaV  aOVR JUeaWeU fRU WKRVe  UeceLYLQJ 
O\cRSeQe  (40.8  ZeeNV  YV. 26.7  ZeeNV). HRZeYeU, QeLWKeU dLffeUeQce  ZaV  VWaWLVWLcaOO\ 
VLJQLfLcaQW  XVLQJ  WKe  S  <. 05  SURbabLOLW\  cULWeULRQ. 
 
 

Resveratrol¬
 
TKLV  LV  a QaWXUaOO\  RccXUULQJ  SRO\SKeQRO  fRXQd  PRVW  abXQdaQWO\  LQ JUaSeV  aQd  PXObeUULeV. 
Red  ZLQe  LV  aPRQJ  WKe  VRXUceV. NXPeURXV  e[SeULPeQWaO  VWXdLeV  KaYe  VKRZQ WKaW  LW 
LQKLbLWV  SUROLfeUaWLRQ Rf  YaULRXV  NLQdV  Rf  caQceU, LQcOXdLQJ  JOLRPa, OeXNePLa, SURVWaWe, 
bUeaVW, aQd  cRORQ caQceU. IW  KaV  aOVR beeQ VKRZQ WR be  V\QeUJLVWLc ZLWK WePR]RORPLde  LQ 
LQ YLYR URdeQW  PRdeOV  (291). APRQJ  LWV  PecKaQLVPV  Rf  acWLRQ aUe  acWLYaWLRQ Rf  WKe  P53 
JeQe, LQKLbLWLRQ Rf  SURWeLQ NLQaVe  C, aQd  WKe  LQKLbLWLRQ Rf  QeZ  bORRd  YeVVeO  JURZWK. IQ WKe 
RQe  UeceQW  VWXd\  Rf  LWV  XVe  ZLWK LPSOaQWed  JOLRPa WXPRUV  (292), UaWV  UeceLYed  eLWKeU VXb- 
cXWaQeRXV  LQMecWLRQV  RU LQWUa-ceUebUaO  LQMecWLRQV  Rf  WXPRU ceOOV, ZKLcK LQ cRQWURO  aQLPaOV 
UaSLdO\  JUeZ  aQd  becaPe  faWaO. WLWK VXb-cXWaQeRXV  WXPRUV  a dRVe  Rf  UeVYeUaWURO  Rf 
40PJ/NJ  SURdXced  PaMRU JURZWK LQKLbLWLRQ ZLWK 70%  Rf  WKe  UaWV  becRPLQJ  ORQJ-WeUP 
VXUYLYRUV. A KLJKeU dRVaJe  (100 PJ/NJ) ZaV  QeceVVaU\  WR LQKLbLW  WKe  JURZWK Rf  WKe 
LQWUacUaQLaO  WXPRUV, aQd  eYeQ WKeQ LW  ZaV  RQO\  PaUJLQaOO\  effecWLYe. TKe  dLffeUeQce  LQ 
RXWcRPe  fRU WKe  WZR SUeSaUaWLRQV  VXJJeVWV  WKaW  UeVYeUaWURO  Pa\  be  LPSeded  b\  WKe  bORRd- 
bUaLQ baUULeU. HRZeYeU, WKe  aXWKRUV  QRWe  WKaW  LW  Kad  VLJQLfLcaQW  aQWL-aQJLRJeQLc effecWV, 
ZKLcK Pa\  be  LQdeSeQdeQW  Rf  WKe  bORRd-bUaLQ baUULeU. WKeWKeU UeVYeUaWURO  KaV  cOLQLcaO 
XWLOLW\  fRU bUaLQ caQceU LV  XQcOeaU, aOWKRXJK LW  LV  NQRZQ WKaW  aQWL-aQJLRJeQLc aJeQWV  Rf 
YaULRXV  VRUWV  V\QeUJL]e  ZLWK YaULRXV  NLQdV  Rf  cRQYeQWLRQaO  WUeaWPeQW. 
 
 

Silibinin  (an  ingredient  of Milk Thistle)¬
 
SLO\PaULQ LV  aQ e[WUacW  fURP WKe  PLON WKLVWOe  SOaQW  WKaW  KaV  beeQ XVed  e[WeQVLYeO\  LQ 
EXURSe  aV  aQ aQWLdRWe  fRU OLYeU WR[LcLW\, dXe  WR PXVKURRP SRLVRQLQJ  aQd  RYeUdRVeV  Rf 
W\OeQRO. IWV  acWLYe  LQJUedLeQW  LV  a PROecXOe  caOOed  VLOLbLQLQ. ReceQWO\  a JUeaW  deaO  Rf 
OabRUaWRU\  UeVeaUcK KaV  VKRZQ LW  WR KaYe  aQWL-caQceU effecWV, ZKLcK UeceQWO\  KaYe  beeQ 
UeYLeZed  (275). LLNe  JeQLVWeLQ aQd  TXeUceWLQ LW  LV  a W\URVLQe  NLQaVe  LQKLbLWRU, bXW  LW 
aSSeaUV  WR KaYe  PXOWLSOe  RWKeU effecWV, LQcOXdLQJ  WKe  LQKLbLWLRQ Rf  WKe  LQVXOLQ-OLNe  JURZWK 
facWRU (IGF) WKaW  cRQWULbXWeV  WR WKe  deYeORSPeQW  Rf  cKePRUeVLVWaQce  (276) (Vee  WKe  VecWLRQ 
RQ WaPR[LfeQ), aQd  WKe  LQKLbLWLRQ Rf  aQJLRJeQeVLV  (277). IW  aOVR LQKLbLWV  WKe  5- 
OLSR[\JeQaVe  LQfOaPPaWRU\  SaWKZa\  aQd  VXSSUeVVeV  QXcOeaU facWRU NaSSa B, ZKLcK LV  a 
SULPaU\  aQWaJRQLVW  WR aSRSWRVLV  (278). IW  aOVR aSSeaUV  WR SURWecW  aJaLQVW  cRPPRQ 
cKePRWKeUaS\  WR[LcLWLeV  (279), ZKLOe  aW  WKe  VaPe  WLPe  LQcUeaVLQJ  WKe  effecWLYeQeVV  Rf 
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cKePRWKeUaS\  (280). 
 
 

Sulforaphane¬
 
BUaVVLca YeJeWabOeV, ZKLcK LQcOXde  bURccROL, caXOLfORZeU, bUXVVeO  VSURXWV, aQd  cabbaJe, 
KaYe  ORQJ  beeQ beOLeYed  WR KaYe  aQWL-caQceU SURSeUWLeV. A PaMRU VRXUce  Rf  WKeVe  effecWV  LV 
a VXbVWaQce  NQRZQ aV  VXOfRUaSKaQe. ReceQWO\  LW  KaV  beeQ dLVcRYeUed  WKaW  WKe  3-4 da\-ROd 
bURccROL VSURXWV  cRQWaLQ 10-100 WLPeV  WKe  cRQceQWUaWLRQ Rf  VXOfRUaSKaQe  aV  WKaW  Rf  WKe 
fXOO-JURZQ YeJeWabOeV. TR WeVW  ZKeWKeU WKe  RUaO  LQJeVWLRQ Rf  VSURXWV  KaV  aQWL-caQceU 
effecWV, dULed  bURccROL VSURXWV  ZeUe  LQcOXded  LQ WKe  dLeW  Rf  UaWV  ZLWK cKePLcaOO\  LQdXced 
caQceUV, ZLWK WKe  UeVXOW  WKaW  cRQVLdeUabOe  UeJUeVVLRQ Rf  WKe  WXPRUV  ZeUe  RbVeUYed  (287). 
BURccROL VSURXWV  aUe  aOVR YeU\  WaVW\  addLWLRQV  WR VaOadV. SXbVeTXeQW  UeVeaUcK KaV  VKRZQ 
WKaW  VXOfRUaSKaQe  LV  a SRZeUfXO  LQKLbLWRU Rf  KLVWRQe  de-aceW\OaWLRQ, WKe  WaUJeW  Rf  VeYeUaO 
QeZ  dUXJV, LQcOXdLQJ  YRULQRVWaW  (dLVcXVVed  LQ a SUeYLRXV  VecWLRQ) 
 

¬

The Importance  of S\nerg\¬
 
TKeUe  LV  aOVR eYLdeQce  WKaW  VXSSOePeQWV  Pa\  be  V\QeUJLVWLc ZKeQ cRPbLQed. 
AQ e[SeULPeQWaO  dePRQVWUaWLRQ Rf  V\QeUJ\  beWZeeQ VXSSOePeQWV  ZLWK JOLRPa ceOOV 
VWXdLed  WKe  cRPbLQaWLRQ Rf  UeVYeUaWURO  aQd  VXOfRUaSKaQe  (299). LRZ  dRVeV  Rf  eLWKeU LQ 
LVROaWLRQ SURdXced  PRdeUaWe  LQKLbLWLRQ Rf  ceOO  JURZWK bXW  WKe  cRPbLQaWLRQ Rf  WKe  VaPe 
ORZ  dRVeV  SURdXced  PaMRU JURZWK LQKLbLWLRQ b\  a YaULeW\  Rf  dLffeUeQW  PecKaQLVPV. 
 
TKe  PRVW  V\VWePaWLc aQaO\VLV  Rf  V\QeUJ\  beWZeeQ YaULRXV  VXSSOePeQWV  WaUJeWed  WZR 
dLffeUeQW  SaQcUeaWLc caQceU ceOO  OLQeV, NQRZQ WR be  KLJKO\  UeVLVWaQW  WR WUeaWPeQW. IQ WKe 
fLUVW  VeW  Rf  e[SeULPeQWV, dRVe-effecW  fXQcWLRQV  ZeUe  eVWabOLVKed  LQdeSeQdeQWO\  fRU 
cXUcXPLQ aQd  VR\  LVRfOaYRQeV  (cRQWaLQLQJ  a KLJK OeYeO  Rf  JeQLVWeLQ). AV  e[SecWed, WKe 
WXPRU ceOOV  ZeUe  KLJKO\  UeVLVWaQW  WR WUeaWPeQW. TKeQ WKe  cRPbLQaWLRQ Rf  aJeQWV  ZaV 
WeVWed, XVLQJ  dRVaJeV  WKaW  ZeUe  LQeffecWLYe  LQ LVROaWLRQ. TKe  cRPbLQaWLRQ SURdXced  VWURQJ 
LQKLbLWLRQ Rf  ceOO  JURZWK (300). IQ WKe  VecRQd  VeW  Rf  e[SeULPeQWV  WKe  VaPe  VWUaWeJ\  ZaV 
XVed, bXW  QRZ  ZLWK fRXU dLffeUeQW  aJeQWV: cXUcXPLQ, VR\  LVRfOaYRQeV, UeVYeUaWURO, aQd 
EGCG (WKe  acWLYe  LQJUedLeQW  LQ JUeeQ Wea). OQce  aJaLQ WKe  cRPbLQaWLRQ SURdXced 
LQKLbLWLRQ Rf  ceOO  JURZWK aW  eYeQ ORZeU dRVaJeV  WKaQ XVed  ZLWK WKe  WZR-Za\  cRPbLQaWLRQV. 
TKe  LQWeUSUeWaWLRQ Rf  WKe  V\QeUJ\  ZaV  WKaW  WKe  XVe  Rf  VeYeUaO  VXSSOePeQWV  caXVed  WKe 
VXSSUeVVLRQ Rf  PXOWLSOe  dLffeUeQW  JURZWK SaWKZa\V, ZKLcK VeePV  QeceVVaU\  JLYeQ WKe 
PXOWLSOLcLW\  Rf  WKe  VLJQaOV  cRQWUROOLQJ  WXPRU JURZWK. 
 
SNeSWLcV  Rf  VXSSOePeQWV/dLeWaU\  cRPSRQeQWV  VXcK aV  WKRVe  dLVcXVVed  abRYe  KaYe  aUJXed 
WKaW  WKe  OabRUaWRU\  VWXdLeV  SURYLdLQJ  eYLdeQce  fRU WKeLU aQWL-caQceU effecWV  KaYe  XVed 
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dRVaJeV  WKaW  caQ QeYeU be  acKLeYed  LQ KXPaQ SaWLeQWV, aQd  WKeUefRUe  WKe  VXSSOePeQWV  aUe 
XQOLNeO\  WR be  XVefXO  cOLQLcaOO\. WLWKRXW  a VWXd\  Rf  WKe  dRVe-effecW  UeOaWLRQV  LQ cOLQLcaO 
VeWWLQJV  WKeUe  LV  QR eaV\  Za\  WR eYaOXaWe  WKLV  cRQceUQ. HRZeYeU, LQ VeYeUaO  caVeV 
LQYeVWLJaWRUV  Rf  WKe  YaULRXV  VXbVWaQceV  KaYe  QRWed  WKaW  WKeLU effecWV  LQ WKe  OabRUaWRU\  ZeUe 
RbWaLQed  ZLWK dRVaJeV  cRPSaUabOe  WR ZKaW  eaVLO\  caQ be  UeaOL]ed  b\  dLeWaU\ 
VXSSOePeQWaWLRQ, aQd  LQ VeYeUaO  caVeV  WKeUe  LV  dLUecW  cOLQLcaO  eYLdeQce  VXSSRUWLQJ  LWV  XVe. 
IQ aQ\  eYeQW, fRU PRVW  Rf  ZKaW  KaV  beeQ dLVcXVVed  WKeUe  LV  OLWWOe  Lf  aQ\  ULVN WR XVLQJ  WKe 
VXSSOePeQWV, ZLWK WKe  RQO\  cRVW  beLQJ  fLQaQcLaO  LQ QaWXUe. CRQWUaU\  WR WKe  cRQceUQ 
e[SUeVVed  b\  PaQ\  RQcRORJLVWV, WKe  addLWLRQ Rf  VXSSOePeQWV  WR VWaQdaUd  WUeaWPeQW 
SURWRcROV  JeQeUaOO\  dR QRW  LQWeUfeUe  ZLWK WKe  VWaQdaUd  WUeaWPeQW, bXW  PaNe  WKe  WUeaWPeQW 
PRUe  effecWLYe  (301). 
 
 
 

PURPLVLQJ NHZ  TUHaWPHQWV¬
 
TKe  abRYe  dLVcXVVLRQ fRcXVeV  RQ Za\V  WR LPSURYe  WKe  effLcac\  Rf  WKe  SWXSS  SURWRcRO, WKe 
JROd  VWaQdaUd  Rf  WUeaWPeQW  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV. WKLOe  a YaULeW\  Rf 
cKaQJeV  aQd/RU addLWLRQV  WR WKe  SURWRcRO  VeeP SURPLVLQJ, QRQe  KaV  RbWaLQed  JeQeUaO 
acceSWaQce. AQ aOWeUQaWLYe  VWUaWeJ\  fRU QeZO\  dLaJQRVed  SaWLeQWV  LV  WR eQUROO  LQ cOLQLcaO 
WULaOV. WKLOe  QeZ  WUeaWPeQW  aJeQWV  VWXdLed  fRU WKe  fLUVW  WLPe  LQ cOLQLcaO  WULaOV  aUe  XQNQRZQ 
TXaQWLWLeV, VRPe  KaYe  SUeOLPLQaU\  RXWcRPe  daWa WKaW  caQ KeOS  WKe  SaWLeQW¶V  decLVLRQ. 
MaQ\  Rf  WKe  cOLQLcaO  WULaOV  aOVR WeVW  WKe  QeZ  WUeaWPeQW  LQ cRPbLQaWLRQ ZLWK WKe  JROd 
VWaQdaUd  UaWKeU WKaQ aV  VLQJOe  aJeQWV  aORQe. WKeQ I ZaV  dLaJQRVed  20 \eaUV  aJR, feZ 
cOLQLcaO  WULaOV  VeePed  SURPLVLQJ. NRZ, KRZeYeU, PaQ\  PRUe  VeeP OLNeO\  WR be  aQ 
LPSURYePeQW  RYeU WKe  cXUUeQW  JROd  VWaQdaUd. 
 
 
 

8.  IPPXQRORJLFaO ASSURaFKHV¬
 
BecaXVe  caQceU ceOOV  KaYe  a JeQeWLc VWUXcWXUe  dLffeUeQW  fURP QRUPaO  ceOOV  WKe\  JeQeUaWe 
fRUeLJQ SURWeLQV  WKaW  LQ SULQcLSOe  VKRXOd  be  deWecWed  b\  WKe  LPPXQe  V\VWeP aQd  eYRNe  WKe 
VaPe  W\Se  Rf  LPPXQe  UeacWLRQ aV  aQ\  fRUeLJQ YLUXV  RU bacWeULa. TKLV  baVLc facW  VXJJeVWV 
WKaW  aXJPeQWLQJ  RQe'V  LPPXQe  V\VWeP PLJKW  be  aQ effecWLYe  aSSURacK WR caQceU 
WUeaWPeQW. SXcK aQ aSSURacK KaV  aQ LPPedLaWe  aSSeaO  becaXVe  LW  LV  VXUeO\  SUefeUabOe  WR 
UeLQfRUce  WKe  LPPXQe  V\VWeP WKaQ WR SRLVRQ WKe  eQWLUe  bRd\  LQ WKe  KRSe  WKe  caQceU ceOOV 
ZLOO  be  NLOOed  befRUe  WKe  bRd\  LV  deSOeWed  Rf  YLWaO  UeVRXUceV. HRZeYeU aWWUacWLYe  WKLV 
SKLORVRSK\  Pa\  be, WUaQVOaWLQJ  LW  LQWR aQ effecWLYe  caQceU WUeaWPeQW  KaV  SURYeQ WR be 
e[WUaRUdLQaULO\  dLffLcXOW. CRQWUaU\  WR JeQeUaO  beOLef, LPPXQRORJLcaO  WUeaWPeQWV  aUe  QRW 
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beQLJQ WR LPSOePeQW. IQWeUfeURQ WUeaWPeQW  KaV  YeU\  defLQLWe  debLOLWaWLQJ  effecWV, aV  dR 
c\WRNLQeV  VXcK aV  LQWeUOeXNLQ-2 aQd  WXPRU QecURVLV  facWRU, becaXVe  WKeLU PRdXV  RSeUaQdL 
aUe  eVVeQWLaOO\  WR cUeaWe  aQ LQfOaPPaWRU\  LPPXQe  UeacWLRQ QRW  XQOLNe  a VeYeUe  aOOeUJLc 
UeacWLRQ. WKeQ WKLV  LQfOaPPaWRU\  SURceVV  LV  WRR VeYeUe, LW  caQ LQ facW  be  faWaO. 
 
 

Vaccines¬
 
TKe  KRO\  JUaLO  Rf  LPPXQRORJLcaO  aSSURacKeV  WR caQceU WUeaWPeQW  LV  WKe  deYeORSPeQW  Rf 
effecWLYe  YaccLQeV. IQ SULQcLSOe  WKLV  VKRXOd  be  SRVVLbOe  becaXVe  Rf  WKe  dLffeUeQceV  LQ WKe 
SURWeLQ VWUXcWXUe  Rf  caQceU ceOOV  aQd  QRUPaO  ceOOV. BXW, WZR JeQeUaO  SURbOePV  PXVW  be 
RYeUcRPe. TKe  fLUVW  LV  WKaW  dLffeUeQW  LQdLYLdXaOV  KaYe  WXPRUV  ZLWK dLffeUeQW  cROOecWLRQV  Rf 
aQWLJeQV  (SURWeLQV), VR WKaW  JeQeULc YaccLQeV  aUe  XQOLNeO\  WR be  effecWLYe; WKXV  SaWLeQW- 
VSecLfLc YaccLQeV  aUe  UeTXLUed. TKe  VecRQd  SURbOeP LV  WKaW  WKe  LPPXQe  V\VWeP LV  QRW  aQ 
effLcLeQW  deWecWRU Rf  WKe  WXPRU'V  fRUeLJQ aQWLJeQV. IQ SaUW  WKLV  LV  dXe  WR WKe  WXPRU VecUeWLQJ 
eQ]\PeV  WKaW  LQ effecW  SURYLde  a SURWecWLYe  cORaN SUeYeQWLQJ  VXcK deWecWLRQ. TKe  OaUJeU WKe 
WXPRU WKe  VWURQJeU LV  LWV  defeQVe  PecKaQLVPV  WR cRXQWeUacW  LPPXQe-V\VWeP deWecWLRQ. 
TKLV  LV  RQe  UeaVRQ WKaW  PRVW  YaccLQeV  ZRUN beVW  ZKeQ WKeUe  LV  a PLQLPXP Rf  WXPRU 
bXUdeQ. 
 

Personali]ed vaccines¬
 

DCVa[  and other l\sate-pulsed dendritic cell  vaccines¬
 
MeWKRdV  WR eQKaQce  WKe  deWecWLRQ Rf  WXPRU aQWLJeQV  aUe  QRZ  WKe  VXbMecW  Rf  LQWeQVLYe 
UeVeaUcK, fRU YaULRXV  W\SeV  Rf  caQceU. TKe  PRVW  VXcceVVfXO  aSSURacK WR daWe  LQYROYeV  WKe 
XVe  Rf  deQdULWLc ceOOV, ZKLcK KaYe  beeQ cKaUacWeUL]ed  aV  "SURfeVVLRQaO  aQWLJeQ-SUeVeQWLQJ 
ceOOV". DeQdULWLc ceOOV  aUe  e[WUacWed  fURP WKe  bORRd, WKeQ cR-cXOWXUed  ZLWK a O\VaWe 
SUeSaUed  fURP ceOOV  fURP WKe  SaWLeQW'V  WXPRU, aQd  VWLPXOaWed  ZLWK JUaQXORc\We 
PacURSKaJe  cRORQ\-VWLPXOaWLQJ  facWRU (GM-CSF) aQd  LQWeUOeXNLQ-4 (GM-CSF LV  WKe 
JURZWK facWRU XVed  WR cRXQWeUacW  WKe  decUeaVe  LQ ZKLWe-ceOO  bORRd  cRXQWV  dXe  WR 
cKePRWKeUaS\). TKLV  JURZWK facWRU caXVeV  WKe  PL[WXUe  Rf  WXPRU aQd  deQdULWLc ceOOV  WR be 
e[SaQded  aV  ZeOO. TKLV  PL[WXUe  LV  WKeQ LQMecWed  LQWR WKe  SaWLeQW, eYRNLQJ  aQ LQcUeaVed 
UeacWLRQ fURP WKe  LPPXQe  V\VWeP. 
 
TKLV  XVe  Rf  deQdULWLc ceOOV  KaV  beeQ aSSOLed  WR VeYeUaO  dLffeUeQW  W\SeV  Rf  caQceUV. IWV  XVe 
ZLWK bUaLQ caQceU ZaV  SLRQeeUed  b\  DU. KeLWK BOacN aQd  KLV  WeaP aW  UCLA, WKeQ 
cRQWLQXed  aW  CedaUV  SLQaL ZKeQ DU. BOacN¶V  WeaP PRYed  WR WKaW  LQVWLWXWLRQ. A VeSaUaWe 
SURJUaP aW  UCLA ZaV  cRQWLQXed  b\  DU. LLQda LLaX. OWKeU ceQWeUV  XVLQJ  WKLV  aSSURacK 
aUe  LQ BeOJLXP, CKLQa, aQd  JaSaQ. IQ RQe  Rf  WKe  fLUVW  VPaOO  cOLQLcaO  WULaOV  (149) QLQe  QeZO\ 
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dLaJQRVed  KLJK-JUade  JOLRPa SaWLeQWV  UeceLYed  WKUee  VeSaUaWe  YaccLQaWLRQV  VSaced  WZR 
ZeeNV  aSaUW. RRbXVW  LQfLOWUaWLRQ Rf  T ceOOV  ZaV  deWecWed  LQ WXPRU VSecLPeQV, aQd  PedLaQ 
VXUYLYaO  ZaV  455  da\V  (cRPSaUed  WR 257  da\V  fRU a cRQWURO  SRSXOaWLRQ). A VXbVeTXeQW 
UeSRUW  (150) LQYROYLQJ  8  GBM  SaWLeQWV  SURdXced  a PedLaQ VXUYLYaO  WLPe  Rf  133 ZeeNV, 
cRPSaUed  WR a PedLaQ VXUYLYaO  Rf  30 ZeeNV  Rf  a cRPSaUabOe  VeW  Rf  SaWLeQWV  UeceLYLQJ 
RWKeU WUeaWPeQW  SURWRcROV. AW  WZR \eaUV  44%  Rf  SaWLeQWV  ZeUe  SURJUeVVLRQ fUee, cRPSaUed 
WR RQO\  11%  Rf  SaWLeQWV  WUeaWed  ZLWK WKe  JROd  VWaQdaUd  Rf  TePRdaU dXULQJ  UadLaWLRQ aQd 
WKeUeafWeU. AQ e[ceOOeQW  UeYLeZ  Rf  WKe  cOLQLcaO  RXWcRPeV  aQd  WecKQLcaO  LVVXeV  aVVRcLaWed 
ZLWK WKe  YaccLQe  WULaOV  LV  SURYLded  b\  WKeeOeU aQd  BOacN (151). 
 
IQ WKe  OaUJeVW  Rf  WKe  LQLWLaO  cOLQLcaO  WULaOV  (152), 34 GBM  SaWLeQWV  (23 ZLWK UecXUUeQW 
WXPRUV, 11 QeZO\  dLaJQRVed) ZeUe  aVVeVVed  fRU WKeLU LPPXQRORJLcaO  UeVSRQVe  WR WKe 
YaccLQe  XVLQJ  LQWeUfeURQ SURdXcWLRQ aV  WKe  PeaVXUe, ZLWK WKe  UeVXOW  WKaW  RQO\  50%  Rf 
SaWLeQWV  e[KLbLWed  a UeVSRQVe. TKe  deJUee  Rf  UeVSRQVe  ZaV  PRdeUaWeO\  cRUUeOaWed  ZLWK 
VXUYLYaO  WLPe: 642 da\V  fRU UeVSRQdeUV, 430 da\V  fRU QRQUeVSRQdeUV. FLYe  Rf  WKe  34 
SaWLeQWV  ZeUe  aOLYe  aW  WKe  WLPe  Rf  WKe  UeSRUW, ZLWK VXUYLYaO  WLPeV  UaQJLQJ  fURP 910 WR 1216 
da\V, aOO  Rf  ZKRP ZeUe  cOaVVLfLed  aV  LPPXQRORJLcaO  UeVSRQdeUV. IW  VKRXOd  be  QRWed  WKaW 
WKe  aYeUaJe  aJe  Rf  SaWLeQWV  LQ WKLV  WULaO  ZaV  52 \eaUV, RQO\  VOLJKWO\  ORZeU WKaQ WKe  W\SLcaO 
GBM  SRSXOaWLRQ, ZKeUeaV  PaQ\  Rf  WKe  RWKeU YaccLQe  WULaOV  KaYe  LQcOXded  PaLQO\  \RXQJeU 
SaWLeQWV. 
 
APRQJ  WKe  PRVW  SURPLVLQJ  UeVXOWV  XVLQJ  O\VaWe-SXOVed  deQdULWLc ceOO  YaccLQeV  KaV  cRPe 
fURP WKe  UCLA UeVeaUcK SURJUaP Oed  b\  DU. LLaX. IQ WKe  PRVW  deWaLOed  UeSRUW  Rf  WKe 
UeVXOWV  (153) 15  QeZO\  dLaJQRVed  GBM  SaWLeQWV  aQd  8  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV 
(aYeUaJe  aJe  =51), UeceLYed  WKe  LQLWLaO  deQdULWLc YaccLQe  (fROORZed  b\  WKUee  bRRVWeU 
YaccLQeV  LQ cRPbLQaWLRQ ZLWK eLWKeU POLY  ICLC RU LPLTXLPRd  (aSSOLed  ORcaOO\  WR WKe 
LQMecWLRQ VLWe). FRU aOO  SaWLeQWV, PedLaQ WLPe  WR SURJUeVVLRQ ZaV  15.9 PRQWKV. MedLaQ 
VXUYLYaO  WLPe  fRU QeZO\  dLaJQRVed  SaWLeQWV  ZaV  35.9 PRQWKV, aQd  2- aQd  3-\eaU VXUYLYaO 
UaWeV  ZeUe  77%  aQd  58%. FRU UecXUUeQW  SaWLeQWV, PeaQ VXUYLYaO  fURP WKe  WLPe  Rf  LQLWLaO 
eQUROOPeQW  LQ WKe  WULaO  ZaV  17.9 PRQWKV. SXbVeTXeQW  UeSRUWV  KaYe  cRPe  fURP SUeVV 
UeOeaVeV  fURP NRUWKZeVW  BLRWKeUaSeXWLcV, WKe  bLRWecK cRPSaQ\  VSRQVRULQJ  WKe  DCVa[ 
WULaOV. SXUYLYaO  aW  fRXU \eaUV  KaV  beeQ 33 %, aQd  27%  KaYe  e[ceeded  VL[ \eaUV  (154). 
CXUUeQWO\  XQdeUZa\  LV  a OaUJe  PXOWL-ceQWeU SKaVe  III WULaO. 
 
 
AV  Rf  JXO\  2015, QR RXWcRPeV  fURP WKe  SKaVe  3 DCVa[-L WULaO  KaYe  \eW  beeQ Pade  SXbOLc, 
WKRXJK SaWLeQW  RXWcRPeV  fURP aQ ³LQfRUPaWLRQaO  aUP´  UeceLYLQJ  DCVa[-L ZeUe  SXbOLVKed 
b\  NRUWKZeVW  BLRWKeUaSeXWLcV  LQ MaUcK (Vee  SUeVV  UeOeaVe  KeUe ).  TKLV  LQfRUPaWLRQaO  aUP 
cRQVLVWed  Rf  51 SaWLeQWV  ZKR Kad  eQUROOed  LQWR WKe  SKaVe  3 WULaO, bXW  ZeUe  e[cOXded  fURP 
WKe  WULaO  dXe  WR eaUO\  dLVeaVe  SURJUeVVLRQ SULRU WR WKe  fLUVW  YaccLQaWLRQ. TKe  SaWLeQWV 
UeceLYed  WKe  DCVa[ LQMecWLRQV  aQd  ZeUe  fROORZed  XS  RQ a CRPSaVVLRQaWe  UVe  baVLV. 
SXUYLYaO  RXWcRPeV  LQ WKLV  JURXS  aUe  VXPPaUL]ed  RQ a \RXWXbe  YLdeR feaWXULQJ  MaUQL[ 
BRVcK, WKe  cRPSaQ\¶V  CKLef  TecKQLcaO  OffLceU.  WLWKLQ WKLV  JURXS  Rf  51 SaWLeQWV  ZaV  a 
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VXbJURXS  Rf  25  SaWLeQWV  cRQVLdeUed  WR be  ³LQdeWeUPLQaWe´, PeaQLQJ  WKaW  WKe\  Kad 
eYLdeQce  Rf  dLVeaVe  SURJUeVVLRQ aW  WKe  baVeOLQe  YLVLW  (UeQdeULQJ  WKeP LQeOLJLbOe  fRU WKe 
WULaO), bXW  VXbVeTXeQWO\  Kad  eLWKeU VWabOe  dLVeaVe, PRdeVW  SURJUeVVLRQ, RU PRdeVW 
UeJUeVVLRQ.  TKLV  JURXS  Rf  SaWLeQWV  LV  UeSRUWed  WR KaYe  a PedLaQ VXUYLYaO  Rf  21.5  PRQWKV 
(WKe  UeSRUW  dReV  QRW  PaNe  cOeaU ZKeWKeU WKLV  LV  fURP VXUJeU\  RU fURP UaQdRPL]aWLRQ 
SRVW-UadLaWLRQ). AV  Rf  MaUcK 2015, QLQe  Rf  WKeVe  SaWLeQWV  ZeUe  VWLOO  aOLYe  afWeU 24 PRQWKV 
Rf  fROORZ-XS, VL[ Rf  WKeVe  QLQe  ZeUe  aOLYe  afWeU 30 PRQWKV  Rf  fROORZ-XS, aQd  fRXU Rf  WKeVe 
QLQe  aUe  aOLYe  aW  35  WR RYeU 40 PRQWKV. TKeUefRUe  Ze  caQ e[SecW  WKaW  PedLaQ VXUYLYaO  LQ 
WKe  SKaVe  3 WULaO  (SaWLeQWV  ZLWKRXW  dLVeaVe  SURJUeVVLRQ aW  WKe  baVeOLQe  YLVLW) ZLOO  be  aW  OeaVW 
JUeaWeU WKaQ 21.5  PRQWKV.  
 
 

Agenus Prophage (heat-shock  protein  peptide comple[-96) vaccine¬
 
A YaULaWLRQ LQ WKe  XVe  Rf  deQdULWLc ceOOV  fLUVW  VXbMecWed  WXPRU WLVVXe  WR a KeaW-VKRcN 
WUeaWPeQW  WR eOeYaWe  WKe  e[SUeVVLRQ Rf  KeaW-VKRcN SURWeLQV, ZKLcK ZeUe  e[WUacWed  fURP WKe 
bORRd  aQd  LQcXbaWed  ZLWK deQdULWLc ceOOV  fURP LQdLYLdXaO  SaWLeQWV. IQ a cOLQLcaO  WULaO  (163) 
cRQdXcWed  aW  UCSF aQd  CROXPbLa fRU SaWLeQWV  ZLWK UecXUUeQW  KeaYLO\  SUeWUeaWed  WXPRUV, 
WKe  YaccLQe  SURdXced  a PedLaQ VXUYLYaO  Rf  42.6 ZeeNV  (abRXW  9.8  PRQWKV), ZKLcK 
cRPSaUeV  faYRUabO\  WR WKe  6-PRQWK VXUYLYaO  WLPe  fRU KLVWRULcaO  cRQWUROV, aQd  LV 
cRPSaUabOe  WR WKe  9-11 PRQWKV  ZKeQ AYaVWLQ LV  XVed  ZLWK SaWLeQWV  ZLWK UecXUUeQW  WXPRUV.  
 
A VXbVeTXeQW  QeZV  UeOeaVe  fURP AJeQXV, IQc, a bLRWecK cRPSaQ\  VSRQVRULQJ  WKe  UeVeaUcK, 
UeSRUWed  WKe  UeVXOWV  Rf  SKaVe  II cOLQLcaO  WULaO  LQ ZKLcK WKe  KeaW-VKRcN deQdULWLc YaccLQe  ZaV 
cRPbLQed  ZLWK WKe  VWaQdaUd  SWXSS  SURWRcRO  (164). MedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV 
17.8  PRQWKV  aQd  PedLaQ VXUYLYaO  ZaV  23.8  PRQWKV. ThiV PediaQ SURgUeVViRQ-fUee 
VXUYiYal  Rf 17.8  PRQWhV iV SeUhaSV Whe lRQgeVW PFS \eW VeeQ iQ aQ\ 
VXbVWaQWiall\  Vi]ed ShaVe 2  WUial  fRU QeZl\  diagQRVed gliRblaVWRPa. 
 
FROORZ-XS  daWa (UefeUeQce  339, abVWUacW  2011) SUeVeQWed  aW  WKe  ASCO 2015  cRQfeUeQce 
UeYeaOed  WKaW  SaWLeQWV  ZLWK KLJK PD-L1 e[SUeVVLRQ (WKe  OLJaQd  fRU WKe  PD-1 LPPXQe 
cKecNSRLQW  RQ WKe  VXUface  Rf  LPPXQe  ceOOV  ZKLcK LV  WKe  WaUJeW  fRU WKe  WKeUaSeXWLc 
aQWLbRdLeV  QLYROXPab aQd  SePbUROL]XPab) Kad  a PedLaQ VXUYLYaO  Rf  18  PRQWKV, ZKLOe 
WKRVe  ZLWK ORZ  e[SUeVVLRQ Rf  PD-L1 Kad  a PedLaQ VXUYLYaO  Rf  44.7  PRQWKV.  TKLV  fLQdLQJ 
VXJJeVWV  WKaW  effLcac\  Rf  WKe  KeaW  VKRcN SURWeLQ SeSWLde  YaccLQe  cRXOd  be  JUeaWO\  LPSURYed 
b\  cR-adPLQLVWUaWLRQ Rf  PD-1 aQWLbRdLeV  VXcK aV  QLYROXPab RU SePbUROL]XPab. 
 
 

Tumor-associated antigen  vaccines¬
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ICT-107¬
 
OQe  dLVadYaQWaJe  Rf  WKe  DCVa[ aSSURacK LV  WKaW  LW  UeTXLUeV  WKaW  bUaLQ WLVVXe  be  e[WUacWed 
fURP LQdLYLdXaO  SaWLeQWV  LQ RUdeU WR PaNe  WKe  YaccLQe. AQ aOWeUQaWLYe  aSSURacK KaV  beeQ 
XVed  b\  DU. BOacN¶V  WeaP aW  CedaUV  SLQaL. DeQdULWLc ceOOV  aUe  VWLOO  dUaZQ fURP WKe 
SeULSKeUaO  bORRd  Rf  LQdLYLdXaO  SaWLeQWV, bXW  LQVWead  Rf  WXPRU WLVVXe  O\VaWe  beLQJ  PL[ed 
ZLWK WKRVe  ceOOV, a cROOecWLRQ Rf  VL[ SURWeLQV  W\SLcaO  Rf  Rf  GBMV  LV  PL[ed  ZLWK WKe 
deQdULWLc ceOOV, cUeaWLQJ  aQ LPPXQe  UeVSRQVe  WR WKRVe  aQWLJeQV, ZLWK WKe  PL[WXUe  WKeQ 
UeWXUQed  WR WKe  SaWLeQW  YLa YaccLQaWLRQV. IQ a SKaVe  I WULaO  (158), 20 GBM  SaWLeQWV  (17 
QeZO\  dLaJQRVed, 3 ZLWK UecXUUeQW  WXPRUV) UeceLYed  WKUee  YaccLQaWLRQV  WZR ZeeNV  aSaUW. 
MedLaQ PFS ZaV  16.9 PRQWKV, aQd  PedLaQ RYeUaOO  VXUYLYaO  ZaV  38  PRQWKV. AW  WKe  WLPe  Rf 
WKe  cOLQLcaO  WULaO  UeSRUW, VL[ Rf  WKe  SaWLeQWV  Kad  VKRZQ QR VLJQ Rf  WXPRU UecXUUeQce. A OaWeU 
fROORZ-XS  ZaV  UeSRUWed  LQ a PUeVV  UeOeaVe  fURP IPPXQRCeOOXOaU TKeUaSeXWLcV  (159), WKe 
bLRWecK cRPSaQ\  VSRQVRULQJ  WKe  YaccLQe  (QRZ  caOOed  ICT-107). SXUYLYaO  UaWe  aW  WKUee 
\eaUV  ZaV  55%, ZLWK 38%  Rf  SaWLeQWV  VKRZLQJ  QR eYLdeQce  Rf  UecXUUeQce, TKe  PRVW 
UeceQW  XSdaWe  Rf  WKe  cOLQLcaO  WULaO  (160), SUeVeQWed  aW  WKe  2013 PeeWLQJ  Rf  WKe  WRUOd 
FedeUaWLRQ Rf  NeXUR-RQcRORJ\, UeSRUWed  WKaW  7  Rf  WKe  RULJLQaO  16 SaWLeQWV  LQ WKe  WULaO  ZeUe 
VWLOO  aOLYe, ZLWK VXUYLYaOV  UaQJLQJ  fURP 60 WR 83 PRQWKV. OQe  addLWLRQaO  SaWLeQW  ZKR ZaV 
VWLOO  WXPRU fUee  afWeU fLYe  \eaUV  dLed  fURP OeXNePLa. 
 
CXUUeQWO\  RQJRLQJ  LV  a UaQdRPL]ed  SKaVe  II WULaO, WKe  LQWeULP UeVXOWV  Rf  ZKLcK KaYe 
UeceQWO\  UeSRUWed  b\  IPPXQRCeOOXOaU TKeUaSeXWLcV  (161). DeVSLWe  WKe  LPSUeVVLYe  UeVXOWV 
deVcULbed  abRYe, WKeUe  ZaV  QR VWaWLVWLcaOO\  VLJQLfLcaQW  dLffeUeQce  LQ PedLaQ VXUYLYaO 
beWZeeQ WKe  YaccLQe  JURXS  aQd  WKRVe  WUeaWed  ZLWK a SOacebR, aOWKRXJK WKeUe  ZaV  a 
QXPeULcaO  2-3 PRQWK adYaQWaJe  fRU WKe  YaccLQe  JURXS. HRZeYeU WKeUe  ZaV  a VLPLOaU 
dLffeUeQce  LQ SURJUeVVLRQ-fUee  VXUYLYaO, ZKLcK ZaV  VWaWLVWLcaOO\  VLJQLfLcaQW. TKe  cRPSaQ\ 
ePSKaVL]ed  WKaW  WKe  UeVXOWV  ZeUe  SUeOLPLQaU\  aQd  WKaW  WKe\  e[SecWed  WKe  dLffeUeQce  LQ 
SURJUeVVLRQ-fUee  VXUYLYaO  WR WUaQVOaWe  LQWR dLffeUeQceV  LQ RYeUaOO  VXUYLYaO  ZLWK ORQJeU 
fROORZ-XS. HRZeYeU, WKe  UeVXOWV  aOVR VXJJeVW  WKaW  PedLaQ VXUYLYaO  aQd  SeUceQWaJe  Rf 
ORQJ-WeUP VXUYLYRUV  Pa\  be  RQO\  ZeaNO\  cRUUeOaWed  dXe  WR WKe  SRVVLbLOLW\  WKaW  RQO\  a 
PLQRULW\  Rf  SaWLeQWV  beQefLW  fURP WKe  WUeaWPeQW, bXW  WKRVe  ZKR dR beQefLW  a JUeaW  deaO. 
 
USdaWed  daWa fURP WKe  SKaVe  II ICT-107  WULaO  ZeUe  SUeVeQWed  RQ JXQe  1, 2014 aW  WKe 
aQQXaO  ASCO PeeWLQJ  (309). AQ LPSRUWaQW  cRQcOXVLRQ WR be  dUaZQ fURP WKe  QeZ  daWa LV 
WKaW  PaLQO\  SaWLeQWV  SRVLWLYe  fRU HLA-A2 (a YaULaQW  Rf  WKe  HXPaQ LeXNRc\We  AQWLJeQ-A 
JeQe) VeeP WR deULYe  VLJQLfLcaQW  beQefLW  fURP WKe  YaccLQe. HLA aUe  aQWLJeQ-SUeVeQWLQJ 
SURWeLQV  fRXQd  aW  WKe  ceOO  VXUface. HLA-A2 LV  WKe  PRVW  cRPPRQ YaULaQW  LQ NRUWK APeULca 
aQd  EXURSe  accRUdLQJ  WR WKe  SUeVV  UeOeaVe  aQd  WKLV  JURXS  cRPSULVed  62%  Rf  SaWLeQWV 
UaQdRPL]ed  LQ WKLV  WULaO. TKe  XSdaWed  UeVXOWV  aUe  SUeVeQWed  RQO\  fRU HLA-A2 SRVLWLYe 
SaWLeQWV, ZLWK UeVXOWV  fXUWKeU VXbJURXSed  accRUdLQJ  WR MGMT PeWK\OaWLRQ VWaWXV. 
SXUYLYaO  UeVXOWV  LQ WKLV  WULaO  aUe  PeaVXUed  fURP WKe  WLPe  Rf  UaQdRPL]aWLRQ afWeU 
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cKePRUadLaWLRQ, aQd  aYeUaJe  WLPe  fURP LQLWLaO  VXUJeU\  WR UaQdRPL]aWLRQ ZaV  83 da\V  (2.7 
PRQWKV). 
 
FRU HLA-A2 SRVLWLYe  SaWLeQWV  ZLWK XQPeWK\OaWed  MGMT, WKe  ICT-107-YaccLQaWed  JURXS 
Kad  a PedLaQ 4-PRQWK VXUYLYaO  adYaQWaJe  cRPSaUed  ZLWK WKe  SOacebR-YaccLQaWed  JURXS. 
TKe  ICT-107  JURXS  aOVR Kad  a PedLaQ 4.5  PRQWK adYaQWaJe  LQ SURJUeVVLRQ-fUee  VXUYLYaO. 
TKeVe  adYaQWaJeV  LQ WKe  YaccLQe-WUeaWed  JURXS  dLd  QRW  UeacK VWaWLVWLcaO  VLJQLfLcaQce, 
WKRXJK WKaW  LV  SeUKaSV  dXe  WR WKe  VPaOO  QXPbeUV  Rf  SaWLeQWV  ZLWKLQ WKeVe  VXbJURXSV. 21% 
Rf  ICT-107  WUeaWed  SaWLeQWV  ZeUe  VWLOO  aOLYe  aW  WKe  WLPe  Rf  WKe  aQaO\VLV, cRPSaUed  ZLWK RQO\ 
7%  Rf  WKe  SOacebR-WUeaWed  SaWLeQWV. 
 
MedLaQ VXUYLYaO  KaV  QRW  \eW  beeQ UeacKed  LQ WKe  HLA-A2 SRVLWLYe, MGMT PeWK\OaWed 
JURXS, WKRXJK LQ WKLV  VXbJURXS, ICT-107  WUeaWPeQW  Oed  WR a dUaPaWLc aQd  VWaWLVWLcaOO\ 
VLJQLfLcaQW  LQcUeaVe  LQ PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO: 24.1 PRQWKV  YeUVXV  8.5  PRQWKV 
LQ WKe  SOacebR-WUeaWed  JURXS.  IW  LV  OLNeO\  WKaW  WKLV  KXJe  LPSURYePeQW  LQ PedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  LQ WKLV  VXbJURXS  ZLOO  WUaQVOaWe  LQWR VLJQLfLcaQW  PedLaQ RYeUaOO 
VXUYLYaO  LPSURYePeQW.  
 
SadO\, LQ JXQe  2017, IPPXQRceOOXOaU TKeUaSeXWLcV  aQQRXQced  WKaW  WKeLU SKaVe  3 ICT-107 
WULaO  ZaV  VXVSeQdLQJ  UecUXLWPeQW  dXe  WR LQVXffLcLeQW  fXQdLQJ.  IQ WKe  SUeVV  UeOeaVe  LW  ZaV 
VWaWed  WKe  cRPSaQ\  ZaV  ORRNLQJ  fRU a SaUWQeU fRU cROOabRUaWLRQ RU acTXLVLWLRQ Rf  LWV 
ICT-107  SURJUaP, aQd  WKe\  ZeUe  aOVR WaNLQJ  VWeSV  WR eQVXUe  WKe  cRQWLQXed  fROORZ  XS  Rf 
SaWLeQWV  aOUead\  beLQJ  WUeaWed  LQ WKe  WULaO. 
 

SL-701¬
 
A VLPLOaU aSSURacK KaV  beeQ XVed  b\  DU. HLdeKR ONada aQd  cROOeaJXeV  aW  WKe  UQLYeUVLW\ 
Rf  PLWWVbXUJK. IQ a SLORW  VWXd\  XVLQJ  WKLV  aSSURacK ZLWK SaWLeQWV  ZLWK UecXUUeQW  WXPRUV 
(162) VeYeUaO  PaMRU WXPRU UeVSRQVeV  ZeUe  RbVeUYed.  MedLaQ VXUYLYaO  fRU WKe  13 GBM 
SaWLeQWV  LQ WKe  WULaO  ZaV  12 PRQWKV, ZLWK VeYeUaO  Rf  WKe  SaWLeQWV  VWLOO  SURJUeVVLRQ-fUee  aW  WKe 
WLPe  Rf  WKe  UeSRUW. A OaWeU YeUVLRQ Rf  WKLV  WKeUaS\, caOOed  SL-701, cRQVLVWV  Rf  WKUee 
VKRUWeQed  SeSWLdeV  cRUUeVSRQdLQJ  WR JOLRPa-aVVRcLaWed  aQWLJeQV  aQd  LV  QRZ  beLQJ  WeVWed 
LQ a SKaVe  I/II WULaO  fRU HLA-A2 SRVLWLYe  UecXUUeQW  JOLRbOaVWRPa. 
NCT02078648 
 
 
 

Dendritic cell  vaccine  targeting  C\tomegalovirus (CMV)¬
 
TKLV  aSSURacK UeOLeV  RQ WKe  fLQdLQJ  WKaW  PRVW  GBM  WXPRUV  aUe  LQfecWed  ZLWK WKe 
c\WRPeJaORYLUXV, a cRPPRQ KeUSeV  YLUXV. GBMV  KaYe  a KLJK LQcLdeQce  Rf  WKe  YLUXV  beLQJ 
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SUeVeQW  (b\  VRPe  eVWLPaWeV  RYeU 90%) ZKeUeaV  QRUPaO  bUaLQ ceOOV  dR QRW. TKe  QeZ 
WUeaWPeQW  aSSURacK LQYROYeV  WaUJeWLQJ  a VSecLfLc SURWeLQ cRPSRQeQW  Rf  WKe  CMV YLUXV, 
ZKLcK WKeQ NLOOV  WKe  YLUXV  aQd  WKe  ceOO  KaUbRULQJ  LW.  
 
ReVXOWV  Rf  a VPaOO  WULaO  fRU DXNe¶V  aQWL-CMV deQdULWLc ceOO  YaccLQe  ZLWK RU ZLWKRXW 
SUecRQdLWLRQLQJ  ZLWK aQ LQMecWLRQ Rf  WeWaQXV/dLSWKeULa WR[RLd  ZaV  SXbOLVKed  LQ NaWXUe  LQ 
MaUcK 2015  (320).  TKeUe  ZeUe  6 QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  LQ eacK aUP. IQ 
WKe  6 SaWLeQWV  WUeaWed  ZLWK WKe  YaccLQe  bXW  ZLWKRXW  WeWaQXV/dLSWKeULa SUecRQdLWLRQLQJ, 
PedLaQ SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  fUeRP dLaJQRVLV  ZaV  10.8  aQd  18.5, QRW 
VLJQLfLcaQWO\  beWWeU WKaQ KLVWRULcaO  cRQWUROV. IQ WKe  JURXS  Rf  SaWLeQWV  UeceLYLQJ 
SUecRQdLWLRQLQJ  Rf  WKe  LQMecWLRQ VLWe  ZLWK WeWaQXV/dLSWKeULa, WKUee  Rf  WKe  SaWLeQWV  ZeUe 
aOLYe  ZLWKRXW  dLVeaVe  SURJUeVVLRQ aW  44-47  PRQWKV  fURP dLaJQRVLV.  A WaOO  SWUeeW  JRXUQaO 
aUWLcOe  SXbOLVKed  aW  WKe  VaPe  WLPe  aV  WKe  NaWXUe  VWXd\  JaYe  PRUe  XS-WR-daWe  LQfRUPaWLRQ, 
UeYeaOLQJ  WKaW  WZR Rf  WKeVe  ORQJeU-WeUP VXUYLYRUV  Kad  dLed  aW  QeaUO\  5  aQd  6 \eaUV  fURP 
dLaJQRVLV, ZKLOe  WKe  UePaLQLQJ  SaWLeQW  ZaV  VWLOO  aOLYe  RYeU 8  \eaUV  fURP dLaJQRVLV. AQ 
XSdaWe  fURP WKe  2016 AANS cRQfeUeQce  UeYeaOed  WKaW  WKLV  SaWLeQW  ZaV  VWLOO  aOLYe  ZLWKRXW 
WXPRU UeJURZWK aW  120 PRQWKV  (10 \eaUV). TKe  SXUSRVe  Rf  WKe  WeWaQXV/dLSWKeULa bRRVWeU LV 
WR LPSURYe  PLJUaWLRQ Rf  WKe  deQdULWLc ceOOV  WR O\PSK QRdeV. DeVSLWe  WKe  VWULNLQJ  VXcceVV  Rf 
WKe  aQWL-CMV deQdULWLc ceOO  YaccLQe  cRPbLQed  ZLWK a WeWaQXV/dLSWKeULa bRRVWeU LQMecWLRQ, 
a UaQdRPL]ed  SKaVe  2 WULaO  LV  VcKedXOed  WR RSeQ LQ 2015  ZLWK RQe  aUP UaQdRPL]ed  WR 
UeceLYe  WKe  WeWaQXV/dLSWKeULa WR[RLd  SUecRQdLWLRQLQJ, aQd  WKe  RWKeU aUP UaQdRPL]ed  WR 
UeceLYe  VaOLQe  (eVVeQWLaOO\  SOacebR).  BRWK aUPV  UeceLYe  WKe  aQWL-CMV deQdULWLc ceOO  YaccLQe 
(WULaO  NCT02366728 ).  
 
A VecRQd  VLQJOe-aUP SKaVe  II WULaO  (ATTAC-GM) cRPbLQed  dRVe-LQWeQVe  WePR]RORPLde 
(100 PJ/P2 fRU 21 da\V  Rf  a 28  da\  c\cOe) ZLWK aQWL-CMV deQdULWLc ceOO  YaccLQe  aQd 
WeWaQXV  SUecRQdLWLRQLQJ.  MedLaQ SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  fRU WKe  11 SaWLeQWV 
ZaV  a UePaUNabOe  25.3 aQd  41.1 PRQWKV. TKLV  daWa ZaV  SUeVeQWed  aW  WKe  2016 aQQXaO 
AANS PeeWLQJ  b\  KULVWeQ BaWLcK. 
 

A VeSaUaWe  WULaO  (NCT00626483) aW  DXNe  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa LV  WeVWLQJ  WKe 

CMV-WaUJeWed  deQdULWLc ceOO  YaccLQe  LQ cRPbLQaWLRQ ZLWK baVLOL[LPab, a CD25  aQWLbRd\ 
LQWeQded  WR LQKLbLW  WKe  UeJXOaWRU\  T-ceOO  (TUeJ) SRSXOaWLRQ.  IQ aQ abVWUacW  SXbOLVKed  fRU 
WKe  ASCO 2015  PeeWLQJ, Ze  caQ Uead  WKaW  LQ a SLORW  VWXd\  Rf  VeYeQ SaWLeQWV  WUeaWed  ZLWK 
WKLV  cRPbLQaWLRQ WKeUaS\, PedLaQ SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  ZaV  aQ LPSUeVVLYe 
23.5  aQd  30.3 PRQWKV  UeVSecWLYeO\. 
 
CXUUeQWO\  UecUXLWLQJ  cOLQLcaO  WULaOV  WeVWLQJ  CMV SS65  YaccLQeV  ZLWK RU ZLWKRXW 
WeWaQXV/dLSWKeULa SUecRQdLWLRQLQJ  RU baVLOL[LPab LQcOXde  WKe  ELEVATE  WULaO  aW  DXNe 
UQLYeUVLW\  (NCT02366728 ), WKe  PERFORMANCE  WULaO  aOVR aW  DXNe  (NCT02864368 ), WKe 
ATTAC-II WULaO  aW  WKe  UQLYeUVLW\  Rf  FORULda (NCT02465268 ), aQd  WKe  AVERT WULaO  fRU 
UecXUUeQW  JUade  III JOLRPa aQd  GBM  aW  DXNe  UQLYeUVLW\  (NCT02529072). 
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Rindopepimut: anti-EGFR variant  III  (EGFRvIII)  vaccine¬
 
A YeU\  dLffeUeQW  aSSURacK WR deYeORSLQJ  a WUeaWPeQW  YaccLQe, ZKLcK KaV  WKe  YLUWXe  Rf 
beLQJ  XVabOe  "Rff-WKe-VKeOf´, ZLWKRXW  PRdLfLcaWLRQ fRU LQdLYLdXaO  SaWLeQWV, WaUJeWV  a 
PXWaWLRQ Rf  WKe  eSLdeUPaO  JURZWK facWRU UeceSWRU, NQRZQ aV  YaULaQW  III, ZKLcK RccXUV  LQ 
25-40%  Rf  GBMV. OQe  UeaVRQ WKaW  EGFR LQKLbLWRUV  VXcK aV  IUeVVa KaYe  QRW  beeQ PRUe 
effecWLYe  LV  WKaW  WKe\  WaUJeW  WKe  QRUPaO  EGFR UeceSWRU, QRW  WKLV  PXWaWed  UeceSWRU. EGFR 
YaULaQW  III LV  aOVR UaUeO\  VeeQ LQ aQ\WKLQJ  RWKeU WKaQ GBM  WXPRUV. TR be  eOLJLbOe  fRU WKe 
WULaO, SaWLeQWV  PXVW  fLUVW  be  WeVWed  ZKeWKeU WKe\  SRVVeVV  WKe  PXWaWLRQ. 
 
DLVaSSRLQWLQJ  QeZV  ZaV  deOLYeUed  b\  CeOOde[ LQ a SUeVV  UeOeaVe  daWed  MaUcK 7, 2016, 
ZKeQ WKe  cRPSaQ\  aQQRXQced  WKaW  WKe  SKaVe  III ACT IV cOLQLcaO  WULaO  Rf  ULQdRSeSLPXW  fRU 
QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  ZLWK PLQLPaO  dLVeaVe  ZRXOd  be  dLVcRQWLQXed, afWeU 
aQ LQdeSeQdeQW  UeYLeZ  bRaUd  fRXQd  WKaW  WKe  WULaO  ZaV  XQOLNeO\  WR PeeW  LWV  SULPaU\ 
eQdSRLQW  (LPSURYed  RYeUaOO  VXUYLYaO). AOWKRXJK VXUYLYaO  UeVXOWV  ZeUe  cRQVLVWeQW  ZLWK 
SUeYLRXV  SKaVe  II WULaOV, WKe  cRQWURO  aUP LQ WKLV  WULaO  Kad  VXUYLYaO  RXWcRPeV  WKaW  ZeUe 
beWWeU WKaQ e[SecWed  (PedLaQ RYeUaOO  VXUYLYaO  ZaV  20.4 PRQWKV  LQ WKe  ULQdRSeSLPXW  aUP 
aQd  21.1 PRQWKV  LQ WKe  cRQWURO  aUP, Ka]aUd  UaWLR = 0.99). 
 
RLQdRSeSLPXW  LV  aOVR beLQJ  WeVWed  LQ a UaQdRPL]ed  SKaVe  II WULaO  fRU UecXUUeQW 
JOLRbOaVWRPa caOOed  ReACT, LQ cRPbLQaWLRQ ZLWK AYaVWLQ.  DaWa SUeVeQWed  aW  WKe  ASCO 
2015  PeeWLQJ  VKRZed  WKaW  WKe  SULPaU\  eQdSRLQW  Rf  WKe  WULaO  (VL[ PRQWK SURJUeVVLRQ-fUee 
VXUYLYaO) ZaV  PeW. PFS-6 ZaV  30%  LQ WKe  ULQdRSeSLPXW  + AYaVWLQ aUP, YeUVXV  12%  LQ WKe 
cRQWURO  aUP (SeU SURWRcRO). AddLWLRQaO  daWa (UefeUeQce  340, abVWUacW  IMCT-08 ) ZaV 
SUeVeQWed  OaWeU LQ 2015  aW  WKe  SNO PeeWLQJ, ZKeUe  LW  ZaV  UeSRUWed  WKaW  RYeUaOO  VXUYLYaO 
ZaV  aOVR VLJQLfLcaQWO\  LPSURYed  aQd  2-\eaU VXUYLYaO  ZaV  25%  fRU WKe  ULQdRSeSLPXW  aUP 
YeUVXV  0%  LQ WKe  cRQWURO  aUP. PaWLeQWV  UeceLYLQJ  ULQdRSeSLPXW  Kad  aOVR UedXced 
deSeQdeQc\  RQ VWeURLdV, aV  33%  Rf  SaWLeQWV  ZeUe  abOe  WR ceaVe  VWeURLd  WUeaWPeQW  fRU VL[ 
PRQWKV  RU ORQJeU, YeUVXV  QRQe  LQ WKe  cRQWURO  JURXS. 
 
WKLOe  WKe  deYeORSPeQW  Rf  RLQWeJa (ULQdRSeSLPXW) aV  a fLUVW-OLQe  WUeaWPeQW  fRU GBM  LV 
XQOLNeO\  WR cRQWLQXe  JLYeQ WKeVe  WULaO  UeVXOWV, WKe  WKeUaS\  VWLOO  KROdV  SURPLVe  cRPbLQed 
ZLWK AYaVWLQ LQ WKe  UecXUUeQW  VeWWLQJ, accRUdLQJ  WR WKe  RXWcRPeV  Rf  WKe  ReACT WULaO. 
 
 
 

Wilms Tumor 1 (WT1) peptide vaccine¬
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IQ MaUcK Rf  2015, a JaSaQeVe  JURXS  SXbOLVKed  UeVXOWV  Rf  a WULaO  WKaW  WeVWed  a WLOPV  WXPRU 
1 (WT1) SeSWLde  YaccLQe  LQ addLWLRQ WR UadLaWLRQ aQd  cKePRWKeUaS\  fRU QeZO\  dLaJQRVed 
JOLRbOaVWRPa (341). WLOPV  TXPRU 1 (WT1) LV  a SURWeLQ RYeUe[SUeVVed  LQ YaULRXV  W\SeV  Rf 
VROLd  aQd  OLTXLd  caQceUV, QRW  WR be  cRQfXVed  ZLWK WKe  SedLaWULc caQceU LW  LV  QaPed  afWeU 
(WLOPV¶ TXPRU). SeYeQ SaWLeQWV  ZeUe  LQcOXded  LQ WKe  aQaO\VLV, ZLWK fRXU KaYLQJ 
XQdeUJRQe  WRWaO  WXPRU UeVecWLRQ, WZR KaYLQJ  SaUWLaO  UeVecWLRQ, aQd  RQe  KaYLQJ  bLRSV\ 
RQO\.  NRQe  Rf  WKe  WXPRUV  ZeUe  SRVLWLYe  fRU IDH1 PXWaWLRQ. PaWLeQWV  UeceLYed  XS  WR 24 
PRQWKO\  WePR]RORPLde  c\cOeV, WKe  VWaQdaUd  aW  WKLV  LQVWLWXWLRQ. RePaUNabO\, fLYe  Rf  WKeVe 
VeYeQ SaWLeQWV  (71%) ZeUe  VWLOO  dLVeaVe-fUee  aW  WKUee  \eaUV  RU PRUe. OQO\  RQe  SaWLeQW  Kad 
e[SeULeQced  dLVeaVe  SURJUeVVLRQ aW  WKe  WLPe  Rf  aQaO\VLV  aQd  aOO  ZeUe  VWLOO  aOLYe.  MedLaQ 
SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  ZeUe  aW  OeaVW  43.5  PRQWKV  (abRXW  3 aQd  a KaOf  \eaUV), 
ZKLcK ZaV  WKe  PedLaQ fROORZ-XS  WLPe  aW  WKe  WLPe  Rf  WKe  aQaO\VLV.  TKeVe  YeU\  LPSUeVVLYe 
UeVXOWV  ZeUe  QRW  OLNeO\  VLPSO\  dXe  WR WKe  SURORQJed  c\cOeV  Rf  WePR]RORPLde:  aW  WKe  VaPe 
LQVWLWXWLRQ, PedLaQ PFS aQd  OS ZLWK XS  WR 24 c\cOeV  Rf  TMZ (bXW  QR YaccLQe) LV  10.7  aQd 
21 PRQWKV. 
 
AQ abVWUacW  (UefeUeQce  342, abVWUacW  IMCT-09) fRU WKe  SNO 2015  PeeWLQJ  WeOOV  XV  WKaW 
PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  fRU WKe  VeYeQ SaWLeQWV  LV  QRZ  RYeU 48  PRQWKV  (4 \eaUV) 
aV  fLYe  Rf  VeYeQ SaWLeQWV  ZeUe  VWLOO  ZLWKRXW  SURJUeVVLRQ aW  WKaW  WLPe  SRLQW.  
 
 

Vaccine adjuvants:  Pol\-ICLC¬
 
A JeQeUaOL]ed  LPPXQRVWLPXOaQW  ZLWK PLQLPaO  WR[LcLW\  LV  PRO\-ICLC, a dRXbOe-VWUaQded 
RNA, ZKLcK LQLWLaOO\  ZaV  deYeORSed  WR LQdXce  WKe  bRd\  WR SURdXce  LWV  RZQ LQWeUfeURQ, bXW 
LV  QRZ  beOLeYed  WR KaYe  a YaULeW\  Rf  LPPXQe-V\VWeP eQKaQcePeQW  effecWV, LQcOXdLQJ  de- 
acWLYaWLQJ  aQ aV  \eW  XQNQRZQ WXPRU VXSSUeVVRU PecKaQLVP Rf  WKe  LPPXQe  V\VWeP. TKeVe 
OaWWeU effecWV  aSSaUeQWO\  RQO\  RccXU aW  ORZ  dRVeV  aQd  aUe  VXSSUeVVed  b\  KLJK dRVeV  Rf 
PRO\-ICLC. IWV  LQLWLaO  UeVXOWV  fRU AA-III WXPRUV  ZeUe  e[ceSWLRQaO: WKe  LQLWLaO  cOLQLcaO 
WULaO  ZLWK PRO\-ICLC (LQ cRPbLQaWLRQ ZLWK CCNU  fRU abRXW  1/2 Rf  WKe  SaWLeQWV) 
UeSRUWed  WKaW  aOO  bXW  RQe  SaWLeQW  ZLWK AA-III WXPRUV  ZeUe  aOLYe  ZLWK a PedLaQ fROORZ-XS 
WLPe  Rf  54 PRQWKV  (145). IW  ZaV  OeVV  effecWLYe  fRU JOLRbOaVWRPaV, ZLWK a PedLaQ VXUYLYaO 
WLPe  Rf  19 PRQWKV  (bXW  QRWe  WKaW  WKLV  WRR LV  JUeaWeU WKaQ WKe  VWaQdaUd  WUeaWPeQW). TKeUe 
ZeUe  PLQLPaO  VLde  effecWV  e[ceSW  fRU a PLOd  feYeU eaUO\  LQ WUeaWPeQW  (145). HRZeYeU, a 
PRUe  UeceQW  PXOWL-ceQWeU cOLQLcaO  WULaO  ZLWK UecXUUeQW  AA-III WXPRUV  SURdXced  OeVV 
LPSUeVVLYe  UeVXOWV  (146), aV  WKe  LQLWLaO  cRKRUW  Rf  SaWLeQWV  Kad  a PFS-6 YaOXe  Rf  RQO\  23%. 
NRWe, KRZeYeU, WKaW  WKe  OaWWeU VWXd\  LQYROYed  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  ZKLOe  WKaW  Rf 
WKe  eaUOLeU VWXd\  LQYROYed  SaWLeQWV  afWeU LQLWLaO  dLaJQRVLV. 
 
TZR WULaOV  XVLQJ  PRO\-ICLC ZLWK QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  UeceQWO\  KaYe 
beeQ UeSRUWed. IQ WKe  fLUVW, PRO\-ICLC ZaV  JLYeQ LQ cRPbLQaWLRQ ZLWK VWaQdaUd 
UadLaWLRQ, fROORZed  b\  LWV  XVe  aV  a VLQJOe  aJeQW  (147). NR cKePRWKeUaS\  ZaV  JLYeQ. OQe- 
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\eaU VXUYLYaO  ZaV  69%  aQd  PedLaQ VXUYLYaO  ZaV  65  ZeeNV  (abRXW  15  PRQWKV). BRWK YaOXeV 
aUe  VXSeULRU WR KLVWRULcaO  VWXdLeV  XVLQJ  RQO\  UadLaWLRQ ZLWKRXW  cKePRWKeUaS\. IQ WKe 
VecRQd  VWXd\  ZLWK 83 QeZO\  dLaJQRVed  JOLRbOaVWRPa SaWLeQWV  (148), PRO\-ICLC ZaV 
cRPbLQed  ZLWK WKe  VWaQdaUd  WePR]RORPLde  + UadLaWLRQ SURWRcRO. FRU 97  SaWLeQWV  PedLaQ 
VXUYLYaO  ZaV  18.3 PRQWKV  ZLWK a 2-\eaU VXUYLYaO  UaWe  Rf  32%. TKXV, WKe  addLWLRQ Rf 
PRO\-ICLC LQcUeaVeV  VXUYLYaO  b\  VeYeUaO  PRQWKV, UeOaWLYe  WR WKe  VWaQdaUd  SURWRcRO, QRWabO\ 
ZLWK PLQLPaO  addLWLRQaO  WR[LcLW\. 
 
TKe  facW  WKaW  LPPXQRORJLcaO  WUeaWPeQWV  KaYe  SURdXced  aW  OeaVW  VRPe  deJUee  Rf  VXcceVV  LV 
eQcRXUaJLQJ, aQd  KLJKOLJKWV  WKe  Qeed  WR VWUeQJWKeQ WKe  SaWLeQW'V  LPPXQe  fXQcWLRQ aV 
PXcK aV  SRVVLbOe. TKe  effecWV  Rf  PeOaWRQLQ aQd  PXVKURRP e[WUacWV  VXcK aV  PSK 
SUeVXPabO\  aUe  dXe  aW  OeaVW  SaUWO\  WR VXcK VWUeQJWKeQLQJ, aQd  WKeUefRUe  VKRXOd  be 
JeQeUaOO\  XVefXO. 
 
 

Immune checkpoint  inhibitors (drugs targeting CTLA-4,  PD-1,  PD-L1¬
etc.)¬
 
AQRWKeU LPPXQRWKeUaS\  aSSURacK LQYROYeV  WKe  cRPbLQaWLRQ Rf  WZR QeZ  LPPXQRORJLcaO 
aJeQWV, LSLOLPXbab (YeUYR\) aQd  QLYROXPab (OSdLYR), ZKLcK KaYe  SURdXced 
XQSUecedeQWed  cOLQLcaO  effLcac\  LQ WKe  WUeaWPeQW  Rf  PeWaVWaWLc PeOaQRPa, RQe  Rf  WKe  PRVW 
LQWUacWabOe  Rf  aOO  PaOLJQaQcLeV. FRU SaWLeQWV  XVLQJ  WKe  cRPbLQaWLRQ aW  WKe  KLJKeVW  dRVe, 
53%  Kad  WXPRU UeJUeVVLRQ, aOO  ZLWK a UedXcWLRQ Rf  80%  RU PRUe  (176). TKLV  WUeaWPeQW 
SURWRcRO  LV  QRZ  beLQJ  WeVWed  ZLWK PXOWLSOe  dLffeUeQW  fRUPV  Rf  caQceU, LQcOXdLQJ 
JOLRbOaVWRPa. 
 
AW  WKe  2015  aQQXaO  PeeWLQJ  Rf  ASCO, RXWcRPeV  Rf  20 UecXUUeQW  GBM  SaWLeQWV  WUeaWed 
ZLWK eLWKeU QLYROXPab (3 PJ/NJ) RU QLYROXPab (1 PJ/NJ) SOXV  LSLOLPXPab (3 PJ/NJ) ZeUe 
UeSRUWed  (dRZQORad  SRVWeU KeUe ). IQ WKe  QLYROXPab aUP, QR SaWLeQWV  dLVcRQWLQXed 
WUeaWPeQW  dXe  WR WR[LcLW\, ZKLOe  LQ WKe  cRPbLQaWLRQ aUP, 3 RXW  Rf  10 SaWLeQWV  dLVcRQWLQXed 
WUeaWPeQW  dXe  WR dUXJ  WR[LcLW\. 
 
FXUWKeU LQfRUPaWLRQ RQ WKLV  WULaO  ZaV  JLYeQ LQ cRQMXQcWLRQ ZLWK WKe  ASCO 2016 aQQXaO 
PeeWLQJ. TKUee  WUeaWPeQW  JURXSV  aUe  QRZ  cRPSaUabOe: QLYROXPab aORQe  (Q=10), 
QLYROXPab 1 PJ/NJ  SOXV  LSLOLPXPab 3 PJ/NJ  (Q=10), aQd  a WKLUd  SUeYLRXVO\  XQUeSRUWed 
JURXS  UeceLYLQJ  QLYROXPab 3 PJ/NJ  SOXV  LSLOLPXPab 1 PJ/NJ  (Q=20).  SWabOe  dLVeaVe  RU 
UeVSRQVe  ZaV  acKLeYed  LQ 6/10 (60%) Rf  SaWLeQWV  LQ WKe  JURXS  UeceLYLQJ  QLYROXPab aORQe, 
4/10 (40%) Rf  SaWLeQWV  UeceLYLQJ  QLYROXPab SOXV  LSLOLPXPab (1 aQd  3 PJ/NJ), aQd  LQ 9/20 
(45%) Rf  SaWLeQWV  UeceLYLQJ  QLYROXPab SOXV  LSLOLPXPab (3 aQd  1 PJ/NJ).  12-PRQWK 
RYeUaOO  VXUYLYaO  UaWe  fRU WKeVe  VaPe  3 JURXSV  ZaV  40%, 30%  aQd  25%.  AccRUdLQJ  WR a 
QeZV  UeOeaVe , PedLaQ VXUYLYaO  fRU WKe  WKUee  JURXSV  ZaV  10.5, 9.3 aQd  7.3 PRQWKV. OQ WKe 
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baVLV  Rf  WKeVe  UeVXOWV, addLQJ  LSLOLPXPab WR QLYROXPab WKeUaS\  dReV  QRW  LPSURYe  WKe 
UeVSRQVe, aQd  addV  WR SaWLeQW  WR[LcLW\. 
 
IQ eaUO\  ASULO  2017  BULVWRO-M\eUV  STXLbb, WKe  PaNeU Rf  QLYROXPab, aQQRXQced  LQ a SUeVV 
UeOeaVe  WKaW  WKeLU SKaVe  3 CKecNPaWe-143 WULaO  faLOed  WR PeeW  LWV  SULPaU\  eQdSRLQW, ZKLcK 
ZaV  LPSURYed  RYeUaOO  VXUYLYaO  ZLWK QLYROXPab YeUVXV  beYacL]XPab (AYaVWLQ) 
PRQRWKeUaS\.  AQ abVWUacW  SXbOLVKed  fRU WKe  Ma\  2017  WRUOd  FedeUaWLRQ Rf 
NeXUR-OQcRORJ\  SRcLeWLeV  SURYLded  fXUWKeU deWaLOV. 182 UecXUUeQW  JOLRbOaVWRPa SaWLeQWV 
UeceLYed  QLYROXPab WUeaWPeQW  aQd  165  UeceLYed  AYaVWLQ.  MedLaQ RYeUaOO  VXUYLYaO  fURP 
WULaO  eQWU\  ZaV  9.8  PRQWKV  ZLWK QLYROXPab YeUVXV  10 PRQWKV  ZLWK AYaVWLQ, aQd  12 PRQWK 
VXUYLYaO  UaWe  ZaV  42%  LQ bRWK aUPV. MedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  1.5  PRQWKV 
ZLWK QLYROXPab YeUVXV  3.5  PRQWKV  ZLWK AYaVWLQ.  ReVSRQVe  UaWe  ZaV  8%  fRU QLYROXPab 
YeUVXV  23%  fRU AYaVWLQ.  HRZeYeU, fRU WKe  UeVSRQdLQJ  SaWLeQWV, UeVSRQVeV  ZeUe  PRUe 
dXUabOe  ZLWK QLYROXPab - 11.1 PRQWKV  PedLaQ YeUVXV  5.3 PRQWKV  fRU AYaVWLQ.  TKRXJK 
dLVaSSRLQWLQJ, WKeVe  UeVXOWV  aUe  SeUKaSV  QRW  VXUSULVLQJ  JLYeQ SUeYLRXV  UeSRUWV  Rf  ORZ 
UeVSRQVe  UaWeV  (1 RXW  Rf  10 SaWLeQWV  UeVSRQdLQJ  WR QLYROXaPb aORQe  LQ aQ eaUOLeU SKaVe  Rf 
WKe  VaPe  WULaO). HRSefXOO\  fXWXUe  WULaOV  LQYROYLQJ  cKecNSRLQW  LQKLbLWRUV  VXcK aV  QLYROXPab 
ZLOO  eQUROO  VSecLfLc SaWLeQW  JURXSV  deePed  PRUe  OLNeO\  WR UeVSRQd  WR cKecNSRLQW  LQKLbLWRUV, 
VXcK aV  WKRVe  ZLWK K\SeUPXWaWed  UecXUUeQceV  (NCT02658279), RU JLYe  WKeVe  WKeUaSLeV  LQ 
cRPbLQaWLRQV  ZLWK RWKeU aJeQWV, UaWKeU WKaQ aV  PRQRWKeUaSLeV. 
 

H\perprogression  folloZing  anti PD-1/PD-L1  therap\¬
 
IQ OaWe  2016, a VRPeZKaW  dLVWXUbLQJ  VWXd\  (358) aSSeaUed  VKRZLQJ  WKaW  LQ a PLQRULW\  Rf 
SaWLeQWV  WUeaWed  ZLWK aQWLbRdLeV  WaUJeWLQJ  WKe  LPPXQe  cKecNSRLQWV  PD-1 RU PD-L1, WKeVe 
WUeaWPeQWV  caQ Oead  WR acceOeUaWed  dLVeaVe  SURJUeVVLRQ, defLQed  aV  aQ LQcUeaVe  LQ WXPRU 
JURZWK UaWe  Rf  aW  OeaVW  2-fROd  WKaW  Rf  WKe  SUe-WUeaWPeQW  SeULRd.  TKLV  VWXd\  LQcOXded  aOO 
SaWLeQWV  WUeaWed  aW  GXVWaYe  RRXVV\  IQVWLWXWe  LQ SKaVe  1 WULaOV  WeVWLQJ  aQWL PD-1 RU PD-L1 
aQWLbRd\  PRQRWKeUaS\, beWZeeQ DecePbeU 2011 aQd  JaQXaU\  2014.  Of  131 SaWLeQWV 
eYaOXaWed, 12 (9%) ZeUe  fRXQd  WR KaYe  K\SeUSURJUeVVLYe  dLVeaVe  fROORZLQJ  WKeUaS\.  FRU 
WKe  WZeOYe  SaWLeQWV  WKaW  UeVSRQded  WR PD-1 RU PD-LI aQWLbRdLeV  ZLWK K\SeUSURJUeVVLYe 
dLVeaVe, WXPRU JURZWK UaWe  LQcUeaVed  b\  a PedLaQ Rf  20.7-fROd.  AOWKRXJK QR bLRPaUNeUV 
ZeUe  LQdeQWLfLed  WKaW  cRXOd  SUedLcW  ZKLcK SaWLeQWV  PLJKW  UeVSRQd  ZLWK K\SeUSURJUeVVLRQ 
WR WKeVe  WUeaWPeQWV, LW  ZaV  RbVeUYed  WKaW  K\SeUSURJUeVVRUV  ZeUe  ROdeU RQ aYeUaJe  WKaQ 
QRQ-K\SeUSURJUeVVRUV   (aYeUaJe  aJe  Rf  66 YeUVXV  55, S=0.007). 
 
SeYeUaO  PRQWKV  afWeU WKe  GXVWaYe  RRXVV\  IQVWLWXWe  SXbOLcaWLRQ, aQRWKeU JURXS  SXbOLVKed  a 
UeSRUW  aWWePSWLQJ  WR LdeQWLf\  WKe  JeQRPLc aOWeUaWLRQV  aVVRcLaWed  ZLWK WKe 
K\SeUSURJUeVVLRQ UeSRQVe  WR LPPXQe  cKecNSRLQW  LQKLbLWRUV  (aQWLbRdLeV  aJaLQVW  CTLA-4, 
PD-1, RU PD-L1). TKLV  VWXd\  LQcOXded  155  SaWLeQWV  ZLWK VWaJe  IV caQceUV  WUeaWed  ZLWK 
cKecNSRLQW  LQKLbLWRUV.  SLJQLfLcaQWO\, fRXU RXW  Rf  fLYe  SaWLeQWV  (80%) ZLWK MDM2 aPSOLfLed 
WXPRUV  Kad  K\SeUSURJUeVVLRQ fROORZLQJ  aQWL PD-1 RU PD-L1 PRQRWKeUaS\.  TZR RXW  Rf  WeQ 
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SaWLeQWV  (20%) ZLWK EGFR aOWeUaWLRQV  (SUeVXPabO\  aPSOLfLcaWLRQ RU PXWaWLRQ) Kad 
K\SeUSURJUeVVLRQ, aQd  EGFR aOWeUaWLRQV  ZeUe  LQdeSeQdeQWO\  aVVRcLaWed  ZLWK VKRUW  WLPe  WR 
WUeaWPeQW  faLOXUe  RQ cKecNSRLQW  LQKLbLWRUV. ELJKW  RXW  Rf  10 SaWLeQWV  ZLWK EGFR aOWeUaWLRQV 
Kad  WLPe  WR WUeaWPeQW  faLOXUe  (TTF) OeVV  WKaQ 2 PRQWKV. 
 
TKe  aXWKRUV  cRQcOXded  ZLWK WKe  ZaUQLQJ  ³IQ VXPPaU\, RXU RbVeUYaWLRQV  VXJJeVW  WKaW 
SaWLeQWV  fRU ZKRP aQWL-PD1/PDL1 PRQRWKeUaS\  LV  SOaQQed  Pa\  UeTXLUe  JeQRPLc WeVWLQJ 
WR deWeUPLQe  ZKeWKeU WKeLU WXPRUV  KaUbRU VSecL¿c aOWeUaWLRQV  aVVRcLaWed  ZLWK 
K\SeUSURJUeVVLRQ.´   SSecLfLcaOO\, WKRVe  fRXQd  WR KaYe  MDM2 aPSOLfLcaWLRQ LQ WKeLU WXPRUV 
ZLOO  dR ZeOO  WR aSSURacK WKeVe  WKeUaSLeV  ZLWK JUeaW  caXWLRQ. 
 
 

T-cell therapies¬
 

Chimeric Antigen  Receptor T-cell  therap\¬
 
CKLPeULc aQWLJeQ UeceSWRU (CAR) T-ceOOV  aUe  T-ceOOV  WKaW  KaYe  beeQ JeQeWLcaOO\  eQJLQeeUed, 
cRPPRQO\  b\  WKe  XVe  Rf  a UeWURYLUaO  YecWRU, WR e[SUeVV  aUWLfLcLaO  UeceSWRUV  VSecLfLcaOO\ 
WaUJeWed  WR a cKRVeQ WXPRU-aVVRcLaWed  RU WXPRU-VSecLfLc aQWLJeQ.  CAR T-ceOOV  dLUecWed  WR 
CD19 KaYe  beeQ XVed  ZLWK LPSUeVVLYe  VXcceVV  fRU B-ceOO  acXWe  O\PSKRbOaVWLc OeXNePLa 
(ALL), aQd  WLVaJeQOecOeXceO, aQ aQWL-CD19 CAR T-ceOO  WKeUaS\  ZaV  aSSURYed  fRU WKLV 
LQdLcaWLRQ RQ AXJXVW  30, 2017.  FRU JOLRbOaVWRPa, SKaVe  1 CAR T-ceOO  WULaOV  aUe  cXUUeQWO\ 
acWLYe, ZLWK SUeOLPLQaU\  RXWcRPeV  QRZ  SXbOLVKed  fRU WZR Rf  WKeVe  WULaOV, aV  dLVcXVVed 
beORZ. 
 
 

EGFRvIII-directed CAR T-cells 
 
IQ 2014, a SKaVe  1 VafeW\  aQd  feaVLbLOLW\  VWXd\  beJaQ UecUXLWLQJ  aW  WKe  UQLYeUVLW\  Rf 
PeQQV\OYaQLa WeVWLQJ  WUeaWPeQW  ZLWK aXWRORJRXV  CAR T-ceOOV  UedLUecWed  WR WKe  PXWaQW 
EGFRYIII SURWeLQ fRU SaWLeQWV  ZLWK EGFRYIII-SRVLWLYe  UecXUUeQW  JOLRbOaVWRPa.  Of  369 
JOLRbOaVWRPa SaWLeQWV, 21%  WeVWed  SRVLWLYe  fRU WKe  EGFRYIII PXWaWLRQ.  FRXUWeeQ SaWLeQWV 
XQdeUZeQW  OeXNaSKeUeVLV  WR RbWaLQ T-ceOOV  aQd  10 ZeUe  fLQaOO\  LQfXVed  ZLWK EGFRYIII CAR 
T-ceOOV.  TKe  RXWcRPeV  aQd  RbVeUYaWLRQV  baVed  RQ WKeVe  10 caVeV  aUe  deVcULbed  LQ a 
SXbOLcaWLRQ aSSeaULQJ  LQ JXO\  2017  (359). 
 
DXe  WR WKe  XQceUWaLQW\  Rf  LQWeUSUeWLQJ  MRI LPaJeV  LQ WKe  cRQWe[W  Rf  LPPXQRWKeUaS\, WKe 
VWXd\  fRcXVed  RQ CAR T-ceOO  WUaffLcNLQJ  LQWR WXPRUV  aQd  WKeLU effecWV  WKeUe, UaWKeU WKaQ 
UeVSRQVe  UaWeV  baVed  RQ MRI LPaJLQJ.  WLWKRXW  WKe  abLOLW\  WR dLUecWO\  LPaJe  CAR T-ceOOV 
LQ WKe  bUaLQ, WKe  VWXd\  UeOLed  RQ WKe  e[aPLQaWLRQ Rf  UeVecWed  WXPRU WLVVXe  fURP VeYeQ Rf 
WKe  WeQ SaWLeQWV.  FRXU Rf  WKeVe  SaWLeQWV  Kad  eaUO\  SURJUeVVLRQ befRUe  T-ceOO  LQfXVLRQ, aQd 
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XQdeUZeQW  VXUJLcaO  WXPRU UeVecWLRQ ZLWKLQ 14 da\V  afWeU T-ceOO  LQfXVLRQ.  AQRWKeU WKUee 
SaWLeQWV  XQdeUZeQW  ³OaWe´  VXUJeULeV  34 WR 104 da\V  afWeU T-ceOO  LQfXVLRQ, dXe  WR VXVSecWed 
UecXUUeQceV  baVed  RQ MRI LPaJLQJ.  TKeUefRUe  eaUO\  aQd  OaWe  WLPe  SRLQWV  ZeUe  aYaLOabOe 
fRU aQaO\VLV  Rf  CAR T-ceOO  WUaffLcNLQJ  LQWR WKe  WXPRU. 
 
TKe  WULaO  PeW  WKe  SULPaU\  eQdSRLQW  Rf  VafeW\  aQd  feaVLbLOLW\, aV  VXcceVVfXO  PaQXfacWXUe  Rf 
WKe  WaUJeW  dRVe  Rf  CAR T-ceOOV  aQd  VXcceVVfXO  eQJUafWPeQW  LQ SeULSKeUaO  bORRd  ZaV 
acKLeYed  fRU aOO  SaWLeQWV, deVSLWe  WKeLU beLQJ  KeaYLO\  SUeWUeaWed  ZLWK SULRU cKePRWKeUaS\. 
NR dRVe-OLPLWLQJ  WR[LWLeV  ZeUe  RbVeUYed, aOWKRXJK WZR SaWLeQWV  ZeUe  WUeaWed  ZLWK WKe 
aQWL-IL-6 aQWLbRd\  VLOWX[LPab dXe  WR VXVSecWed  LQWUacUaQLaO  c\WRNLQe  UeOeaVe. 
 
IQ WKe  fRXU SaWLeQWV  ZKR Kad  eaUO\  UeVecWLRQ ZLWKLQ WZR ZeeNV  afWeU CAR T-ceOO  LQfXVLRQ, 
CAR T-ceOOV  ZeUe  deWecWed  LQ WXPRU WLVVXe, ZLWK JUeaWO\  LQcUeaVed  SUeYaOeQce  LQ WKe  WXPRU 
cRPSaUed  WR WKe  bORRd  LQ WZR Rf  WKe  SaWLeQWV  (3 aQd  100[ KLJKeU cRQceQWUaWLRQV  LQ WKe 
bUaLQ YeUVXV  SeULSKeUaO  bORRd).  IQ WKe  WKUee  SaWLeQWV  ZLWK OaWe  UeVecWLRQV  (RQe  WR WKUee 
PRQWKV) fROORZLQJ  T-ceOO  LQfXVLRQ, CAR T-ceOOV  ZeUe  RQO\  deWecWed  LQ RQe  caVe, aW  ORZeU 
OeYeOV  WKaQ LQ WKe  bORRd.  FLYe  Rf  VeYeQ SRVW-LQfXVLRQ UeVecWed  WXPRU VaPSOeV  VKRZed  a 
PeaQ decUeaVe  LQ EGFRYIII e[SUeVVLRQ cRPSaUed  WR WKe  SaLUed  SUe-LQfXVLRQ VaPSOeV. 
SRPe  WXPRU VaPSOeV  VKRZed  URbXVW  LQfLOWUaWLRQ Rf  T-ceOOV  aQd  CAR T-ceOOV  SRVW  LQfXVLRQ, 
ZLWK PRUe  acWLYaWed  CD8+ c\WRWR[Lc T-ceOOV, aOWKRXJK LQ aOO  WXPRUV  ZLWK deWecWabOe  CAR 
T-ceOOV, WKe  LQfLOWUaWLRQ ZaV  SaWcK\  aQd  LQcRQVLVWeQW. 
 
UQVXUSULVLQJO\, WXPRUV  adaSWed  WR WKe  CAR T-ceOO  WKeUaS\  b\  caXVLQJ  XSUeJXOaWLRQ Rf 
LPPXQRVXSSUeVVLYe  PecKaQLVPV  aQd  SURWeLQV  VXcK aV  IDO1, PD-L1 aQd  LQfLOWUaWLRQ Rf 
LPPXQRVXSSUeVVLYe  T-UeJXOaWRU\  ceOOV. 
 
IQ WeUPV  Rf  cOLQLcaO  RXWcRPeV, WKUee  Rf  WKe  WeQ SaWLeQWV  ZeUe  VWLOO  aOLYe  aW  aSSUR[LPaWeO\ 
100 da\V, 200 da\V, aQd  > 18  PRQWKV  fURP LQfXVLRQ. TKLV  OaVW  SaWLeQW  ZaV  ZLWKRXW 
SURJUeVVLRQ aQd  VWLOO  RQ-VWXd\. B\  KaSOaQ-MeLeU eVWLPaWe, PedLaQ VXUYLYaO  Rf  WKe  10 
SaWLeQWV  fURP LQfXVLRQ ZaV  251 da\V  (MXVW  RYeU 8  PRQWKV), ZKLcK LV  SeUKaSV  beWWeU WKaQ 
e[SecWed  cRQVLdeULQJ  WKaW  eLJKW  Rf  WKe  10 SaWLeQWV  ZeUe  RQ WKeLU 3Ud  RU 4WK OLQe  Rf 
WUeaWPeQW  (aW  VecRQd  RU WKLUd  UecXUUeQce), aQd  QLQe  Rf  WKe  10 SaWLeQWV  Kad  PXOWLfRcaO 
dLVeaVe, ZLWK WKe  UePaQLQJ  SaWLeQW  KaYLQJ  a deeS-VeaWed  WKaOaPLc/PLdbUaLQ WXPRU. TKLV 
cRKRUW  WKXV  cRQVLVWed  Rf  SaWLeQWV  ZLWK UaWKeU SRRU SURJQRVLV  aW  baVeOLQe.  EVSecLaOO\ 
LPSUeVVLYe  LV  WKe  RQe  caVe  ZLWK >18  PRQWK SURJUeVVLRQ-fUee  VXUYLYaO. 
 
TKe  aXWKRUV  ULJKWO\  cRQcOXded  WKaW  dXe  WR WKe  KeWeURJeQRXV  e[SUeVVLRQ Rf  EGFRYIII b\ 
WXPRUV, aQd  WKe  LQcUeaVLQJO\  LPPXQRVXSSUeVVLYe  PLcUReQYLURQPeQW  cUeaWed  b\  WXPRUV 
SRVW-CAR T LQfXVLRQ, fXWXUe  WKeUaSLeV  aQd  WULaOV  ZLOO  UeTXLUe  WaUJeWLQJ  Rf  PXOWLSOe  aQWLJeQV 
WR SUeYeQW  aQWLJeQ eVcaSe  aQd  cRPbLQaWLRQ WKeUaSLeV  WR cRXQWeUacW  WKe  LQcUeaVed 
e[SUeVVLRQ Rf  LPPXQRVXSSUeVVLYe  PROecXOeV.  CRPbLQaWLRQ WKeUaSLeV  cRXOd  LQcOXde  WKe 
XVe  Rf  dUXJV  WaUJeWLQJ  IDO1 aQd/RU PD-1/PD-L1 aQWLbRdLeV. 
 



 
79 

 

IL13RŞ2-targeted Chimeric Antigen  Receptor T-cells  (CAR T-cells)¬
 
A UePaUNabOe  caVe  VWXd\  Rf  a 50 \eaU ROd  UecXUUeQW  JOLRbOaVWRPa SaWLeQW  WUeaWed  ZLWK 
cKLPeULc aQWLJeQ UeceSWRU (CAR) T-ceOOV  WaUJeWed  WR WKe  LQWeUOeXNLQ 13 UeceSWRU aOSKa 2 
(IL13RĮ2) ZaV  SXbOLVKed  LQ OaWe  2016 b\  WKe  CLW\  Rf  HRSe  WULaO  LQYeVWLJaWRUV  (360). TKLV 
SaWLeQW  VXffeUed  fURP aQ aJJUeVVLYeO\  UecXUUeQW  GBM, ZLWK PXOWLfRcaO  OeSWRPeQLQJeaO 
PeWaVWaVLV, LQdLcaWLQJ  a SRRU SURJQRVLV.  TKe  SaWLeQW  ZaV  aW  WKLV  WLPe  eQUROOed  LQWR WKe 
IL13RĮ2 CAR T-ceOO  VWXd\  aQd  UeceLYed  6 LQfXVLRQV  Rf  T-ceOOV  LQWR WKe  UeVecWLRQ caYLW\ 
fROORZLQJ  UeVecWLRQ Rf  WKUee  Rf  fLYe  LQWUacUaQLaO  WXPRUV. WLWK WKeVe  ZeeNO\  LQWUacaYLWaU\ 
LQfXVLRQV, WKe  SULPaU\  WXPRU VLWe  UePaLQed  VWabOe, ZKLOe  VeYeUaO  QeZ  WXPRUV  aSSeaUed, 
LQcOXdLQJ  WZR LQ WKe  VSLQe, aQd  WKe  XQUeVecWed  WXPRUV  cRQWLQXed  WR SURJUeVV. AW  WKLV  SRLQW 
WKe  SaWLeQW  ZaV  eQUROOed  RQWR a cRPSaVVLRQaWe-XVe  SURWRcRO  LQ RUdeU WR UeceLYe 
LQWUaYeQWULcXOaU LQfXVLRQV  Rf  WKe  CAR T-ceOOV, ZLWK WKe  UeaVRQLQJ  WKaW  VXcK LQfXVLRQV 
ZRXOd  LPSURYe  T-ceOO  WUaffLcNLQJ  WR WKe  dLVWaQW  VLWeV  Rf  PXOWLfRcaO  dLVeaVe.  USRQ WUeaPeQW 
ZLWK fLYe  LQWUaYeQWULcXOaU LQfXVLRQV, aOO  WXPRUV  Kad  decUeaVed  b\  77%  WR 100%, aQd  afWeU 
10 LQfXVLRQV  QR WXPRUV  ZeUe  deWecWabOe  b\  MRI RU PET LPaJLQJ, LQcOXdLQJ  WKe  PeWaVWaWLc 
VSLQaO  WXPRUV. 
 
AfWeU 7.5  PRQWKV  aQd  16 LQfXVLRQV  Rf  CAR T-ceOOV, WKe  SaWLeQW  XQfRUWXQaWeO\  VXffeUed  a 
UeOaSVe  Rf  dLVeaVe  ZLWK fRXU WXPRUV  aSSeaULQJ  aW  QeZ  ORcaWLRQV. TKeVe  QeZ  WXPRUV  Kad 
decUeaVed  e[SUeVVLRQ Rf  IL13RĮ2, SeUKaSV  aOORZLQJ  WKeLU eVcaSe  fURP WKe  T-ceOO  WKeUaS\, 
aQd  WKLV  SRLQWV  RXW  WKe  Qeed  fRU LPPXQe  WKeUaSLeV  WKaW  WaUJeW  PXOWLSOe  aQWLJeQV  UaWKeU 
WKaQ a VLQJOe  aQWLJeQ aORQe. 
 
 
 

9.   AQWLbRG\-DUXJ CRQMXJaWHV aQG  RWKHU SURWHLQ-GUXJ¬
FRQMXJaWHV¬
 

ABT-414¬
 
ABT-414 LV  aQ aQWLbRd\-dUXJ  cRQMXJaWe  WaUJeWLQJ  EGFR RYeUe[SUeVVLQJ  ceOOV. ABT-414 
cRQVLVWV  Rf  aQ aQWLbRd\  (ABT-806) OLQNed  WR a PLcURWXbXOe-WaUJeWLQJ  c\WRWR[LQ, caOOed 
PRQRPeWK\O  aXULVWaWLQ F.  TKe  aQWLbRd\  bLQdV  WR EGFR RQO\  ZKeQ LW  LV  LQ WKe  acWLYe 
cRQfRUPaWLRQ, WKXV  VeOecWLYeO\  WaUJeWLQJ  EGFR e[SUeVVLQJ  WXPRU ceOOV  aQd  PLQLPL]LQJ 
effecWV  RQ KeaOWK\  WLVVXe. 
 
SafeW\, dRVe-fLQdLQJ, aQd  effLcac\  UeVXOWV  Rf  a PXOWLceQWeU SKaVe  1 VWXd\  ZeUe  SXbOLVKed 
OaWe  LQ 2016 (361).  TKLV  SKaVe  1 WULaO  dLd  QRW  UeTXLUe  SaWLeQWV  WR KaYe  EGFR aPSOLfLcaWLRQ, 
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aQd  RQO\  39%  Rf  38  SaWLeQWV  ZeUe  fRXQd  WR KaYe  EGFR aPSOLfLcaWLRQ LQ WKeLU WXPRUV. 
TR[LcLWLeV  Rf  WKe  e\e, eVSecLaOO\  bOXUUed  YLVLRQ, ZeUe  WKe  PRVW  cRPPRQ VLde-effecWV, 
RccXULQJ  LQ 89%  Rf  WKe  45  SaWLeQWV.  
 
IQ e[SORUaWRU\  aQaO\VLV  fRU aQWLWXPRU acWLYLW\, PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  (PFS) fRU 
aOO  SaWLeQWV  (Q=45), RU fRU SaWLeQWV  LQ WKe  e[SaQVLRQ cRKRUW  RQO\  (Q=16) ZaV  6.1 PRQWKV  fRU 
bRWK.  MedLaQ PFS fRU aOO  EGFR aPSOLfLed  SaWLeQWV  (Q=15) ZaV  VLPLOaU, aW  5.9 PRQWKV. 
MedLaQ VXUYLYaO  ZaV  QRW  \eW  UeacKed  aW  a PedLaQ fROORZ-XS  Rf  RQO\  5.8  PRQWKV. 
 
TKe  PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  RbVeUYed  LQ WKLV  VWXd\  dReV  QRW  UefOecW  aQ 
LPSURYePeQW  XSRQ VWaQdaUd  WUeaWPeQWV, WKRXJK WKe  aXWKRUV  ZaUQ WKaW  ³ CaXWLRQ VKRXOd 
be XVed  LQ eYaOXaWLQJ WKe effLcac\ SaUaPeWeUV  LQ WKLV  SKaVe I VWXd\, JLYeQ WKe YaULabOe 
dRVeV  adPLQLVWeUed, QXPbeU  Rf dLVcRQWLQXaWLRQV  Rf VWXd\ dUXJ dXe WR WR[LcLWLeV, VPaOO 
VaPSOe VL]e, aQd  QXPeURXV  cRQfRXQdLQJ SURJQRVWLc facWRUV  WKaW  caQ cRQWULbXWe WR PFS 
aQd  OS PeaVXUePeQWV  LQ WKLV  dLVeaVe.´ 
 

MDNA55¬
 
MedLceQQa¶V  LQYeVWLJaWLRQaO  dUXJ  MDNA55  LV  a fXVLRQ Rf  a WUXQcaWed  fRUP Rf  LQWeUOeXNLQ 4 
(IL-4) ZLWK WKe  bacWeULaO  PVeXdRPRQaV  e[RWR[LQ A.  TKe  WR[LQ LV  RQO\  acWLYe  ZLWKLQ WKe  ceOO 
fROORZLQJ  XSWaNe  YLa LQWeUOeXNLQ 4 UeceSWRUV  (IL-4R). TKeUefRUe  WKLV  WKeUaS\  WaUJeWV  ceOOV 
ZLWK KLJK IL-4R e[SUeVVLRQ, ZKLcK LV  cRPPRQ LQ WXPRU WLVVXe  aQd  P\eORLd-deULYed 
VXSSUeVVRU ceOOV, bXW  UaUe  LQ QRUPaO  bUaLQ WLVVXe, WKXV  VSaULQJ  KeaOWK\  ceOOV. TKe  dUXJ  LV 
LQfXVed  dLUecWO\  LQWR WKe  WXPRU b\  CRQYecWLRQ EQKaQced  DeOLYeU\. 
 
PUeOLPLQaU\  daWa UeOeaVed  b\  MedLceQQa RQ WKeLU ZebVLWe  VKRZV  WKe  dUXJ  KaYLQJ 
VXUSULVLQJ  effLcac\  LQ eaUO\  SKaVe  WULaOV  fRU UecXUUeQW  PaOLJQaQW  JOLRPaV.  IQ RQe  WULaO, LQ 
ZKLcK 25  UecXUUeQW  JOLRbOaVWRPa SaWLeQWV  ZeUe  WUeaWed  ZLWK a VLQJOe  LQfXVLRQ Rf  MDNA55 
aQd  QR UeVecWLRQ, UeVSRQVe  UaWe  ZaV  56%, cRPSOeWe  UeVSRQVe  UaWe  ZaV  20%  aQd  UeVSRQVe  + 
dLVeaVe  VWabLOL]aWLRQ UaWe  ZaV  68%.  TKeVe  UeVSRQVe  aQd  cRPSOeWe  UeVSRQVe  UaWeV  aUe 
aPRQJ  WKe  KLJKeVW  UeSRUWed  fRU UecXUUeQW  JOLRbOaVWRPa, ZKeUe  UeVSRQVe  UaWeV  aUe  W\SLcaOO\ 
XQdeU 20%  aQd  cRPSOeWe  UeVSRQVe  UaWeV  XQdeU 5%. 
 
 
 

10.  OQFRO\WLF  YLURWKHUaS\¬
 

Geneticall\  modified  Poliovirus  (PVS-RIPO)¬
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IQ 2015, WKLV  SKaVe  I WULaO  fRU UecXUUeQW  JOLRbOaVWRPa aW  DXNe  UQLYeUVLW\  UeceLYed  a bRRVW 
LQ SXbOLc LQWeUeVW  ZKeQ aQ eSLVRde  Rf  WKe  WeOeYLVLRQ VKRZ  60 PLQXWeV  ZaV  deYRWed  WR LW. 
MRVW  e[ceSWLRQaOO\, WKe  fLUVW  WZR SaWLeQWV  WUeaWed  LQ WKLV  VWXd\  ZeUe  cRPSOeWe  UeVSRQdeUV. 
AV  Rf  MaUcK 2015  (ZKeQ WKe  60 PLQXWeV  VSecLaO  aLUed) WKeVe  WZR cRPSOeWe  UeVSRQdeUV 
ZeUe  VWLOO  aOLYe  aQd  SURJUeVVLRQ-fUee  aW  33 aQd  34 PRQWKV  fURP WUeaWPeQW.  11 Rf  22 
SaWLeQWV  LQ WKe  WULaO  ZeUe  VWLOO  aOLYe, WKRXJK VL[ Rf  WKeVe  SaWLeQWV  ZeUe  OeVV  WKaQ 6 PRQWKV 
fURP WUeaWPeQW. IPSRUWaQWO\, dRVe  eVcaOaWLRQ Rf  PVS-RIPO faLOed  WR LPSURYe  effLcac\, aQd 
WKe  PRUe  UeceQW  SaWLeQWV  LQ WKe  WULaO  aUe  beLQJ  WUeaWed  ZLWK a VPaOOeU dRVe  WKaQ WKe  WULaO 
RULJLQaOO\  VWaUWed  ZLWK. Read  aQ LQWeUYLeZ  ZLWK DaUUeO  BLJQeU dLVcXVVLQJ  WKLV  WULaO  KeUe . 
 
 

DNX-2401  adenovirus¬
 
AQRWKeU YLUaO  WKeUaS\  LQ SKaVe  1 KaV  Kad  LPSUeVVLYe  UeVXOWV, cRPSaUabOe  WR WKe  PVS-RIPO 
WULaO.  DNX-2401 LV  a PRdLfLed  adeQRYLUXV  WKaW  LV  dLUecWO\  LQMecWed  LQWR WKe  WXPRU. 
PUeOLPLQaU\  UeVXOWV  Rf  a SKaVe  1 WULaO  aW  MD AQdeUVRQ LQ HRXVWRQ, Te[aV  ZeUe  SUeVeQWed 
aW  WKe  NRYePbeU 2014 SNO cRQfeUeQce  LQ MLaPL.  37  UecXUUeQW  KLJK-JUade  JOLRPa 
SaWLeQWV  Kad  beeQ WUeaWed, ZLWK QR adYeUVe  eYeQWV  aWWULbXWabOe  WR WKe  YLUXV  beLQJ  UeSRUWed. 
3 Rf  25  SaWLeQWV  UeVSRQded  WR WKe  WUeaWPeQW  ZLWK cRPSOeWe, dXUabOe  UeVSRQVeV  Rf  42, 32, 
aQd  29 PRQWKV  VR faU. TKeVe  WKUee  cRPSOeWe  UeVSRQdeUV  Kad  YLJRURXV  LPPXQe  UeVSRQVeV, 
ZLWK 10-1000 fROd  LQcUeaVed  OeYeOV  Rf  LQWeUOeXNLQ-12S70, a c\WRNLQe  ZLWK JUeaW  LPSRUWaQce 
fRU W\Se-1 aQWL-WXPRU LPPXQe  UeVSRQVeV. 
 

NeZcastle  Disease Virus¬
 
AQ aOWeUQaWLYe  aSSURacK WR YaccLQe  WUeaWPeQW  XWLOL]eV  YLUXVeV. NeZcaVWOe  dLVeaVe  LV  a OeWKaO 
cKLcNeQ dLVeaVe, ZKLcK LV  caXVed  b\  a YLUXV  WKaW  LV  LQQRcXRXV  WR KXPaQV, caXVLQJ  RQO\ 
WUaQVLWRU\  PLOd  fOX-OLNe  V\PSWRPV. IW  ZaV  deYeORSed  aV  a caQceU WUeaWPeQW  LQ HXQJaU\  bXW 
KaV  OaUJeO\  beeQ LJQRUed  LQ WKLV  cRXQWU\  XQWLO  RQO\  UeceQWO\. NeZcaVWOe  DLVeaVe  VLUXV  LV 
cXUUeQWO\  beLQJ  XWLOL]ed  LQ cRPbLQaWLRQ ZLWK aXWRORJRXV  deQdULWLc ceOO  YaccLQeV  b\  WKe 
IOZK  cOLQLc LQ K|OQ (CRORJQe) GeUPaQ\. 
 
 

Herpes Virus¬
 
AQRWKeU YLUXV  XVed  LQ caQceU WKeUaS\  LV  a PRdLfLed  fRUP Rf  WKe  KeUSeV  YLUXV. IQLWLaO  WULaOV 
XVed  a UeWURYLUXV  YeUVLRQ, ZKLcK LQfecWV  RQO\  WKRVe  ceOOV  dLYLdLQJ  ZKeQ WKe  YLUXV  ZaV 
LQfXVed. SXbVeTXeQW  WULaOV  KaYe  XVed  aQ adeQRYLUXV  YeUVLRQ, ZKLcK LQfecWV  bRWK dLYLdLQJ 
aQd  QRQ-dLYLdLQJ  ceOOV. BecaXVe  WKe  KeUSeV  YLUXV  caQ be  OeWKaO  WR WKe  bUaLQ Lf  aOORZed  WR 
SUROLfeUaWe, VRRQ afWeU WKe  YLUXV  LQfXVLRQ SaWLeQWV  UeceLYe  JaQcLcORYLU, aQ effecWLYe 
aQWL-KeUSeV  aJeQW. IQ RQe  VWXd\  XVLQJ  WKLV  WecKQLTXe  SeUfRUPed  aW  MW. SLQaL HRVSLWaO  LQ 
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NeZ  YRUN (170), PedLaQ VXUYLYaO  Rf  12 SaWLeQWV  ZLWK UecXUUeQW  GBM  WXPRUV  ZaV  59 ZeeNV 
fURP WKe  SRLQW  Rf  WUeaWPeQW, ZLWK 50%  Rf  WKe  SaWLeQWV  aOLYe  12 PRQWKV  afWeU WKe  WUeaWPeQW. 
TKe  aXWKRUV  aOVR UeSRUWed  WKe  abVeQce  Rf  WR[LcLW\  fURP WKe  WUeaWPeQW, ZKLcK ZaV  a PaMRU 
cRQceUQ dXe  WR VLJQLfLcaQW  bUaLQ daPaJe  ZKeQ WKe  SURcedXUe  ZaV  WeVWed  ZLWK PRQNe\V. 
WK\  WKe  dLffeUeQce  fURP WKe  PRQNe\  VWXd\'V  UeVXOWV  LV  XQcOeaU. 
 
MRUe  UeceQW  UeVeaUcK ZLWK WKe  KeUSeV  YLUXV  KaV  beeQ fRcXVed  RQ fRUPV  Rf  WKe  YLUXV  WKaW 
KaYe  beeQ eQJLQeeUed  WR UeWaLQ WKe  aQWL-caQceU effecWV  Rf  WKe  YLUXV  bXW  ZLWKRXW  LWV  SURSeUW\ 
Rf  SURdXcLQJ  QeXURORJLcaO  LQfOaPPaWLRQ. TKe  fLUVW  XVe  Rf  WKLV  PRdLfLed  YLUXV  LQ a cOLQLcaO 
WULaO  ZaV  LQ GOaVJRZ, ScRWOaQd. NLQe  SaWLeQWV  ZLWK UecXUUeQW  JOLRbOaVWRPaV  UeceLYed  WKe 
YLUXV  LQMecWed  dLUecWO\  LQWR WKe  WXPRU. FRXU ZeUe  aOLYe  aW  WKe  WLPe  Rf  WKe  UeSRUW  Rf  WKe 
VWXd\, 14-24 PRQWKV  afWeU WKe  WUeaWPeQW  (171). 
 

¬

Parvovirus  (Zith  bevaci]umab)¬
 
AQ abVWUacW  SUeVeQWed  aW  WKe  SNO 2015  aQQXaO  PeeWLQJ  (UefeUeQce  343, abVWUacW 
ATNT-07 ) JaYe  VRPe  YeU\  eQcRXUaJLQJ  SUeOLPLQaU\  UeVXOWV  fURP WKe  GeUPaQ SKaVe  I/II 
WULaO  Rf  SaUYRYLUXV  H-1 (PaUYOU\[) fRU UecXUUeQW  JOLRbOaVWRPa (NCT01301430).  TKe 
abVWUacW  UeSRUWV  RQ VL[ SaWLeQWV  LQ WKLV  WULaO  ZKR UeceLeYed  a VecRQd  dRVe  Rf  SaUYRYLUXV 
cRPbLQed  ZLWK AYaVWLQ fROORZLQJ  UecXUUeQce  afWeU LQLWLaO  WUeaWPeQW  RQ WULaO.  TKLV  VecRQd 
LQMecWLRQ Rf  SaUYRYLUXV  ZaV  baVed  RQ a cRPSaVVLRQaWe  XVe  aJUeePeQW.  TKeVe  VL[ SaWLeQWV 
Kad  WXPRU UecXUUeQce  beWZeeQ 4 aQd  12.6 (PeaQ 7.8) PRQWKV  afWeU WKe  fLUVW  SaUYRYLUXV 
LQMecWLRQ.  TKe\  XQdeUZeQW  Ue-UeVecWLRQ aQd  a VecRQd  LQMecWLRQ Rf  SaUYRYLUXV, fROORZed  b\ 
cKePRWKeUaS\  (Q=1), AYaVWLQ (Q=5), RU QR addLWLRQaO  WUeaWPeQW  (Q=1).  MeaQ VXUYLYaO  Rf 
WKeVe  SaWLeQWV  afWeU VecRQd  LQMecWLRQ Rf  SaUYRYLUXV  ZaV  14.7  PRQWKV  (UaQJe  9-26 PRQWKV). 
TKUee  Rf  WKe  SaWLeQWV  ZeUe  VWLOO  aOLYe  aW  9, 11, aQd  26 PRQWKV  afWeU WKLV  VecRQd  LQMecWLRQ Rf 
SaUYRYLUXV.  FRU WKe  fLYe  SaWLeQWV  WUeaWed  ZLWK AYaVWLQ fROORZLQJ  VecRQd  SaUYRYLUXV 
LQMecWLRQ, UeVXOWV  ZeUe  eYeQ beWWeU: 3 Rf  5  VKRZed  ³VWULNLQJ  UePLVVLRQV´  ZLWK a ceQVRUed 
PeaQ VXUYLYaO  Rf  15.4 PRQWKV, YeU\  LPSUeVVLYe  fRU SaWLeQWV  aW  VecRQd  RU PRUe  UecXUUeQce 
Rf  JOLRbOaVWRPa. 
 
 
 

11.  GHQH  WKHUaS\¬
 

Toca 511  /  TocaFC¬
 
TRca 511 LV  aQ eQJLQeeUed  fRUP Rf  PXULQe  OeXNePLa YLUXV  ZKLcK deOLYeUV  a VSecLfLc JeQe  WR 
WXPRU ceOOV, ZKLcK WKeQ LQdXceV  WKe  WXPRU ceOOV  WR PaNe  aQ eQ]\Pe  QaPed  c\WRVLQe 
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deaPLQaVe  (CD). AfWeU WKe  YecWRU VSUeadV  WKURXJKRXW  WKe  WXPRU, SaWLeQWV  UeceLYe  a cRXUVe 
Rf  RUaO  5-FC, a SURdUXJ  Rf  WKe  cRPPRQ cKePRWKeUaS\  aJeQW, 5-FU. TKe  CD JeQe  cRQYeUWV 
WKe  5-FC WR 5-FU, WKXV  NLOOLQJ  WKe  caQceU ceOO. RRdeQW  PRdeO  daWa ZLWK WKLV  aSSURacK KaYe 
beeQ e[WUePeO\  LPSUeVVLYe. TKe  fLUVW  KXPaQ WULaOV  Rf  WKe  dUXJ  KaYe  beJXQ eQUROOLQJ 
SaWLeQWV  LQ PXOWLSOe  WUeaWPeQW  ceQWeUV. DaWa fURP WZR SKaVe  1 RQJRLQJ  cOLQLcaO  WULaOV  KaYe 
beeQ SXbOLVKed  b\  WKe  cRPSaQ\  (YLeZ  SUeVV  UeOeaVe  KeUe ).  SeYeUaO  SaUWLaO  UeVSRQVeV  KaYe 
beeQ VeeQ, WKRXJK WKe  dUaPaWLc effLcac\  VeeQ LQ WKe  URdeQW  VWXdLeV  KaV  QRW  VcaOed  XS  WR 
KXPaQ SaWLeQWV  WKXV  faU. A UaQdRPL]ed  SKaVe  II/III WULaO  Rf  WKLV  WKeUaS\  fRU UecXUUeQW 

GBM  RU aQaSOaVWLc aVWURc\WRPa beJaQ LQ OaWe  2015  (NCT02414165 ). 
 
IQ JXQe  Rf  2016, UeVXOWV  Rf  WKe  SKaVe  I WULaO  Rf  TRca 511/TRcaFC fRU UecXUUeQW  KLJK JUade 
JOLRPa SaWLeQWV  XQdeUJRLQJ  VXUJeU\  (NCT01470794), ZLWK TRca 511 dLUecWO\  LQMecWed  LQWR 
WKe  UeVecWLRQ caYLW\, ZeUe  SXbOLVKed  LQ ScLeQce  TUaQVOaWLRQaO  MedLcLQe  (344).  A WRWaO  Rf 
43 SaWLeQWV  ZeUe  eYaOXabOe  fRU effLcac\, LQcOXdLQJ  35  ZLWK JOLRbOaVWRPa, aQd  WKe  UePaLQLQJ 
eLJKW  ZeUe  aQaSOaVWLc aVWURc\WRPa SaWLeQWV. FRU WKe  eQWLUe  JURXS  Rf  43, WKeUe  ZeUe  2 
cRPSOeWe  UeVSRQVeV  (bRWK LQ aQaSOaVWLc aVWURc\WRPa SaWLeQWV), 2 SaUWLaO  UeVSRQVeV  (bRWK LQ 
JOLRbOaVWRPa SaWLeQWV), fRU a UeVSRQVe  UaWe  Rf  9.3%.  DLVeaVe  VWabLOL]aWLRQ UaWe  ZaV  18.6%, 
aQd  cOLQLcaO  beQefLW  UaWe  (UeVSRQVeV  SOXV  VWabLOL]aWLRQV) ZaV  27.9%.  IW  PXVW  be  NeSW  LQ 
PLQd  WKaW  WKLV  ZaV  a dRVe  eVcaOaWLRQ WULaO, aQd  WKaW  PaQ\  Rf  WKe  SaWLeQWV  ZeUe  OLNeO\ 
WUeaWed  aW  VXb-RSWLPaO  dRVeV  Rf  TRca 511.  A cOLQLcaO  beQefLW  UaWe  Rf  36.7%  ZaV  RbVeUYed  LQ 
WKe  KLJK dRVe  TRca 511 cRKRUW.  13 SaWLeQWV  WUeaWed  ZLWK ORZeU dRVeV  Rf  TRca 511 Kad  a 
PedLaQ VXUYLYaO  Rf  11.8  PRQWKV, ZKLOe  30 SaWLeQWV  WUeaWed  ZLWK KLJKeU dRVeV  Rf  TRca 511 
Kad  a PedLaQ VXUYLYaO  Rf  14.4 PRQWKV  fURP WKe  WULaO  VWaUW.  
 
TKe  WULaO  ZaV  RSeQ WR SaWLeQWV  ZLWK aQ\  QXPbeU Rf  SULRU UecXUUeQceV. MedLaQ VXUYLYaO  fRU 
WKe  27  JOLRbOaVWRPa SaWLeQWV  aW  fLUVW  RU VecRQd  UecXUUeQce  ZaV  WKe  VaPe  aV  fRU WKe  eQWLUe 
JURXS  Rf  43 (LQcOXdLQJ  aQaSOaVWLc aVWURc\WRPa SaWLeQWV): 13.6 PRQWKV.  ReVXOWV  fRU WKe  27 
JOLRbOaVWRPa SaWLeQWV  aW  fLUVW  RU VecRQd  UecXUUeQce  ZeUe  cRPSaUed  ZLWK UeVXOWV  fRU a 
PaWcKed  cRQWePSRUaU\  cRQWURO  JURXS  UeceLYLQJ  ORPXVWLQe  (CCNU) aV  SaUW  Rf  a SKaVe  III 
WULaO. MedLaQ VXUYLYaO  fURP WKe  VWaUW  Rf  WUeaWPeQW  fRU UecXUUeQce  ZaV  7.1 PRQWKV  fRU WKLV 
cRQWePSRUaU\  cRQWURO  JURXS, aQd  WKe  ORQJeU VXUYLYaO  (PedLaQ 13.6 PRQWKV) fRU WKe 
SaWLeQWV  LQ WKe  TRca 511 WULaO  ZaV  VWaWLVWLcaOO\  VLJQLfLcaQW  (HR=0.45, S=0.003).  TKeUe  ZeUe 
aOVR feZeU VeULRXV  adYeUVe  eYeQWV  aQd  aQ abVeQce  Rf  KePaWRORJLc WR[LcLW\  LQ WKe  TRca 511 
JURXS  cRPSaUed  WR WKe  cRQWePSRUaU\  cRQWUROV  UeceLYLQJ  ORPXVWLQe. 
 
AOO  SKaVe  I WULaOV  Rf  TRca 511/TRcaFC fRU JOLRPa aUe  QRZ  cORVed  WR fXUWKeU UecUXLWPeQW, a 
QeZ  UaQdRPL]ed  SKaVe  II/III WULaO  fRU UecXUUeQW  KLJK JUade  JOLRPa LV  QRZ  UecUXLWLQJ 
(NCT02414165 ), aQd  a SKaVe  I WULaO  fRU QeZO\  dLaJQRVed  KLJK JUade  JOLRPa LV  QRW  \eW 
UecUXLWLQJ  (NCT02598011). 
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12.  PKRWRG\QaPLF  TKHUaS\¬
 
WKeQ bUaLQ WXPRU ceOOV  abVRUb a PROecXOe  QaPed  KePaWRSRUSK\ULQ (aQd  RWKeU SKRWR- 
VeQVLWL]eUV), e[SRVXUe  WR KLJK-LQWeQVLW\  OaVeU OLJKW  ZLOO  NLOO  WKe  ceOOV. A WUeaWPeQW  baVed  RQ 
WKLV  UaWLRQaOe  KaV  beeQ deYeORSed  LQ AXVWUaOLa, XVed  WKeUe  aQd  LQ VRPe  SOaceV  LQ EXURSe, 
bXW  QRW  WR P\  NQRZOedJe  LQ WKe  UQLWed  SWaWeV. EaUO\  UeVXOWV  ZLWK WKLV  aSSURacK ZeUe  QRW 
LPSUeVVLYe  bXW  WKe  PRVW  UeceQW  UeSRUW  Rf  cOLQLcaO  WULaO  UeVXOWV  ZLWK SaWLeQWV  ZLWK QeZO\ 
dLaJQRVed  KLJK-JUade  JOLRPaV  LQdLcaWeV  JUeaWeU VXcceVV. FRU SaWLeQWV  ZLWK AA- III WXPRUV 
PedLaQ VXUYLYaO  ZaV  77  PRQWKV  ZKLOe  WKaW  fRU JOLRbOaVWRPa SaWLeQWV  ZaV  14 PRQWKV  (222). 
MRUe  LPSUeVVLYe  ZeUe  ORQJ-WeUP VXUYLYaO  UaWeV, aV  73%  Rf  JUade  III SaWLeQWV  VXUYLYed 
ORQJeU WKaQ 3 \eaUV, aV  dLd  25%  Rf  JOLRbOaVWRPa SaWLeQWV. AOVR LPSUeVVLYe  ZeUe  WKe  UeVXOWV 
fRU SaWLeQWV  ZLWK UecXUUeQW  WXPRUV. MedLaQ VXUYLYaO  ZaV  67  PRQWKV  fRU AA-III SaWLeQWV 
aQd  14.9 PRQWKV  fRU GBM. FRUW\-RQe  SeUceQW  Rf  SaWLeQWV  ZLWK UecXUUeQW  GBM  VXUYLYed 
be\RQd  24 PRQWKV, aQd  37%  be\RQd  36 PRQWK. HRZeYeU, a UeYLeZ  (223) Rf  VL[ dLffeUeQW 
cOLQLcaO  WULaOV  XVLQJ  WKe  SURcedXUe  LQdLcaWed  ZLde  YaULabLOLW\  LQ RXWcRPeV, ZLWK aQ 
aJJUeJaWe  PedLaQ VXUYLYaO  fRU QeZO\  dLaJQRVed  GBM  Rf  14.3 PRQWKV  aQd  fRU UecXUUeQW 
GBM  WXPRUV  Rf  10 PRQWKV. TKe  WUeaWPeQW  ZaV  UeSRUWed  WR KaYe  PLQLPaO  WR[LcLW\. 
 
MRUe  SRVLWLYe  UeVXOWV  KaYe  cRPe  fURP a JaSaQeVe  VWXd\  XVLQJ  a QeZ  SKRWR-VeQVLWL]eU 
QaPed  WaOaSRUfLQ VRdLXP (224), fROORZed  b\  WKe  VWaQdaUd  SWXSS  SURWRcRO. FRU 13 SaWLeQWV 
ZLWK QeZO\  dLaJQRVed  GBM, WKe  PedLaQ PFS ZaV  12 PRQWKV  aQd  WKe  PedLaQ RYeUaOO 
VXUYLYaO  ZaV  25  PRQWKV, a VXbVWaQWLaO  LPSURYePeQW  RYeU WKe  UeVXOW  RbWaLQed  ZLWK WKe 
SWXSS  SURWRcRO  XVed  aORQe. 
 
AQ abVWUacW  SUeVeQWed  aW  WKe  SNO 2015  aQQXaO  cRQfeUeQce  b\  a JaSaQeVe  WeaP SURYLded 
fXUWKeU deWaLOV  Rf  WKLV  SKaVe  II WULaO  Rf  SKRWRd\QaPLc WKeUaS\  fRU PaOLJQaQW  JOLRPa caUULed 
RXW  beWZeeQ 2009 aQd  2012 (UefeUeQce  345, abVWUacW  ATCT-24).  TKe  WULaO  LQcOXded  27 
SaWLeQWV, LQcOXdLQJ  13 ZLWK JOLRbOaVWRPa.  MedLaQ VXUYLYaO  Rf  31.5  PRQWKV  aQd  PedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  Rf  19.6 PRQWKV  ZaV  UeSRUWed, WKRXJK LQ faLUQeVV, UeVXOWV  fRU WKe 
JUade  3 JOLRPa SaWLeQWV  VKRXOd  be  JLYeQ VeSaUaWeO\  fURP WKe  GBM  UeVXOWV.  MRUe 
VLJQLfLcaQWO\, WXPRU UeVecWLRQ aQd  SKRWRd\QaPLc WKeUaS\  fRU 16 UecXUUeQW  JOLRbOaVWRPa 
SaWLeQWV  Oed  WR a RQe-\eaU VXUYLYaO  UaWe  Rf  77.1%  aQd  PedLaQ VXUYLYaO  Rf  13.8  PRQWKV, 
cRPSaULQJ  YeU\  faYRUabO\  ZLWK RWKeU WULaOV  fRU UecXUUeQW  JOLRbOaVWRPa.  HRZeYeU, RQO\ 
SaWLeQWV  ZLWK UeVecWabOe  VXUface  WXPRUV  ZRXOd  be  eOLJLbOe  fRU VXcK WUeaWPeQW. 
 
 
 

13.  TUHaWPHQWV IRU RHFXUUHQW  GOLRbOaVWRPa¬
 
TKe  XQfRUWXQaWe  QaWXUe  Rf  JOLRbOaVWRPa WXPRUV  LV  WKaW  WKe\  W\SLcaOO\  UecXU. WKeQ WKe  JROd 
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VWaQdaUd  SWXSS  SURWRcRO  LV  XVed  aV  WKe  LQLWLaO  WUeaWPeQW, WKe  PedLaQ SURJUeVVLRQ-fUee 
LQWeUYaO  befRUe  UecXUUeQce  LV  deWecWed  LV  abRXW  8  PRQWKV  fURP dLaJQRVLV. TKLV  PeaQV  WKaW 
WKe  PedLaQ SaWLeQW  ZLOO  Qeed  WR VeeN addLWLRQaO  WUeaWPeQW  VRPeWLPe  LQ WKe  fLUVW  \eaU afWeU 
KLV/KeU dLaJQRVLV. 
 
AV  QRWed  abRYe, WKeUe  aUe  WKUee  WUeaWPeQWV  WKaW  KaYe  FDA aSSURYaO  fRU WKe  WUeaWPeQW  Rf 
UecXUUeQW  GBM: AYaVWLQ, JOLadeO, aQd  WKe  NRYRcXUe  TTF deYLce. HRZeYeU WKeVe  dR QRW 
e[KaXVW  WKe  SRVVLbLOLWLeV, aV  addLWLRQaO  cKePRWKeUaS\, LQcOXdLQJ  a UecKaOOeQJe  XVLQJ 
TePRdaU LWVeOf, aUe  aOVR XVed. IQdeed, aOO  Rf  WKe  WUeaWPeQWV  dLVcXVVed  abRYe  fRU QeZO\ 
dLaJQRVed  SaWLeQWV  caQ be  XVed  LQ WKe  UecXUUeQW  VeWWLQJ  aV  ZeOO. TKe  TXeVWLRQ fRU WKe 
SaWLeQW  LV  ZKLcK WR cKRRVe  WR RSWLPL]e  WKe  cKaQceV  Rf  VXUYLYaO. 
 

¬

Avastin  (bevaci]umab)¬
 
CXUUeQWO\, WKe  PRVW  fUeTXeQWO\  XVed  WUeaWPeQW  fRU UecXUUeQW  GBM  LV  AYaVWLQ 
(beYacL]XPab), WKe  aQWL-aQJLRJeQLc dUXJ  WKaW  LV  ZLdeO\  XVed  LQ PaQ\  dLffeUeQW  fRUPV  Rf 
caQceU. IQ WKe  eaUOLeU VecWLRQ RQ addLWLRQV  WR WKe  SWXSS  SURWRcRO  fRU LQLWLaO  WUeaWPeQW, 
AYaVWLQ ZaV  cRQVLdeUed  aV  RQe  SRVVLbOe  addLWLRQ, bXW  WZR dLffeUeQW  cOLQLcaO  WULaOV  faLOed  WR 
VKRZ  aQ\  LPSURYePeQW  LQ VXUYLYaO  RXWcRPe  UeOaWLYe  WR WKe  SWXSS  SURWRcRO  aORQe  fROORZed 
b\  AYaVWLQ XVed  RQO\  afWeU UecXUUeQce  KaV  beeQ deWecWed. IQ WKLV  VecWLRQ Ze  dLVcXVV  WKe 
UeVXOWV  Rf  AYaVWLQ aV  a WUeaWPeQW  fRU UecXUUeQW  WXPRUV. IWV  fLUVW  XVe  ZLWK bUaLQ WXPRUV  ZaV 
UeSRUWed  aW  a 2005  EXURSeaQ NeXUR-RQcRORJ\  cRQfeUeQce  (177). AYaVWLQ aW  a dRVe  Rf  5 
PJ/NJ  ZaV  JLYeQ eYeU\  WZR ZeeNV  WR 29 SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  (aSSaUeQWO\ 
LQcOXdLQJ  bRWK JOLRbOaVWRPaV  aQd  JUade  III WXPRUV), fROORZed  b\  ZeeNO\  LQfXVLRQV 
WKeUeafWeU. PaWLeQWV  aOVR UeceLYed  CPT-11 (LULQRWecaQ) cRQcXUUeQWO\  ZLWK AYaVWLQ. TXPRU 
UeJUeVVLRQV  RccXUUed  fRU a KLJK SeUceQWaJe  Rf  SaWLeQWV, ZLWK 19 SaWLeQWV  KaYLQJ  eLWKeU 
cRPSOeWe  RU SaUWLaO  UeJUeVVLRQV, VRPe  Rf  ZKLcK ZeUe  eYLdeQW  afWeU WKe  fLUVW  cRXUVe  Rf 
WUeaWPeQW. LRQJ-WeUP VXUYLYaO  daWa ZeUe  QRW  PaWXUe  aW  WKe  WLPe  Rf  WKe  UeSRUW. AYaVWLQ 
dReV  LQcUeaVe  WKe  ULVN Rf  LQWUacUaQLaO  bOeedLQJ, bXW  LQ WKe  afRUePeQWLRQed  cOLQLcaO  WULaO, 
WKLV  RccXUUed  fRU RQO\  1 Rf  WKe  29 SaWLeQWV. 
 
SLQce  WKe  LQLWLaO  VWXd\  MXVW  deVcULbed, addLWLRQaO  VWXdLeV  KaV  beeQ UeSRUWed. TKe  OaUJeVW  Rf 
WKeVe, SeUfRUPed  aW  DXNe  UQLYeUVLW\  (178), LQYROYed  68  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV, 
35  Rf  ZKRP Kad  JOLRbOaVWRPaV. FRU WKRVe, WKe  PFS-6 ZaV  46%  aQd  PedLaQ VXUYLYaO  ZaV 
40 ZeeNV. TKe  OaWWeU QXPbeU LV  dLVaSSRLQWLQJ  JLYeQ WKaW  a KLJK SeUceQWaJe  Rf  SaWLeQWV  Kad 
WXPRU UeJUeVVLRQV  eaUO\  LQ WUeaWPeQW, aOWKRXJK WKe  10-PRQWK VXUYLYaO  fRU GBM  SaWLeQWV 
afWeU UecXUUeQce  cRPSaUeV  faYRUabO\  WR WKe  W\SLcaO  YaOXe  Rf  5-7  PRQWKV, aV  VKRZQ b\  a 
UeWURVSecWLYe  aQaO\VLV  (179). FURP WKe  RWKeU UeSRUWV  a VLPLOaU SaWWeUQ ePeUJed: KLJK 
UeVSRQVe  UaWeV  LQ WeUPV  Rf  WXPRU UeJUeVVLRQ, bXW  WKeQ RfWeQ a UaSLd  UeJURZWK Rf  WKe  WXPRU 
WKeUeafWeU. A ORQJeU-WeUP fROORZ-XS  Rf  WKe  DXNe  VWXd\  UeSRUWed  a WZR-\eaU VXUYLYaO  UaWe  Rf 
17  %  (180), QRW  LPSUeVVLYe  LQ abVROXWe  WeUPV  bXW  PXcK beWWeU WKaQ WKe  0-5%  2-\eaU 
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VXUYLYaO  W\SLcaO  fRU UecXUUeQW  WXPRUV. 
 
OQe  cRQceUQ abRXW  WKe  XVe  Rf  AYaVWLQ LV  WKaW  VeYeUaO  LQYeVWLJaWRUV  KaYe  RbVeUYed  WKaW  LWV 
XVe  UeVXOWV  LQ a KLJKeU OLNeOLKRRd  Rf  WKe  WXPRU VSUeadLQJ  WR bUaLQ ORcaWLRQV  dLVWaQW  fURP 
WKe  RULJLQaO  WXPRU VLWe. TKLV  LVVXe  UePaLQV  cRQWURYeUVLaO, LQ SaUW  becaXVe  dLVWaQW  WXPRU 
VSUead  Pa\  RccXU fRU PaQ\  dLffeUeQW  WUeaWPeQWV, QRW  MXVW  WKRVe  WKaW  UeO\  XSRQ WKe 
LQKLbLWLRQ Rf  aQJLRJeQeVLV. 
 
AYaVWLQ, OLNe  RWKeU dUXJV, W\SLcaOO\  LV  JLYeQ XQWLO  WXPRU SURJUeVVLRQ. HRZeYeU, a UeSRUW  aW 
WKe  2012 PeeWLQJ  Rf  ASCO VXJJeVWV  WKLV  Pa\  QRW  be  RSWLPaO  (182). PaWLeQWV  UeceLYLQJ 
AYaVWLQ fRU UecXUUeQW  WXPRUV  XQWLO  WUeaWPeQW  faLOXUe  (N=72) ZeUe  cRPSaUed  WR WKRVe  ZKR 
beJaQ AYaVWLQ bXW  VWRSSed  fRU UeaVRQV  RWKeU WKaQ WXPRU SURJUeVVLRQ (N=18), eLWKeU 
becaXVe  WKe\  Kad  cRPSOeWed  a SOaQQed  VcKedXOe, RU dXe  WR WR[LcLW\. IQ WKe  OaWWeU JURXS, 
SURJUeVVLRQ--fUee  VXUYLYaO  aW  1 \eaU ZaV  83%, aQd  WKe  PedLaQ SURJUeVVLRQ-fUee  LQWeUYaO 
ZaV  27.6 PRQWKV, PXcK beWWeU WKaQ SaWLeQWV  UeceLYLQJ  AYaVWLQ XQWLO  WUeaWPeQW  faLOXUe 
(PFS-12 = 25%  aQd  MedLaQ PFS 9.7  PRQWKV. MRUeRYeU, WKe  fRUPeU JURXS  ZaV  OeVV  OLNeO\  WR 
VKRZ  aQ LQfLOWUaWLYe  SaWWeUQ Rf  UecXUUeQce. 
 
AQ LPSRUWaQW  LVVXe  LV  WKe  effLcac\  Rf  AYaVWLQ aV  a VLQJOe  aJeQW  ZLWKRXW  cRQcRPLWaQW 
cKePRWKeUaS\. IQ a OaUJe  (N=167) UaQdRPL]ed  WULaO  (183), AYaVWLQ aORQe  ZaV  cRPSaUed 
ZLWK AYaVWLQ + CPT-11 (LULQRWecaQ) LQ SaWLeQWV  ZLWK UecXUUeQW  JOLRbOaVWRPa. PFS-6 YaOXeV 
ZeUe  43%  fRU AYaVWLQ aORQe  aQd  50%  fRU AYaVWLQ + CPT-11; cRUUeVSRQdLQJ  QXPbeUV  fRU 
WKe  SeUceQWaJe  Rf  WXPRU UeJUeVVLRQV  ZeUe  28%  aQd  38%. HRZeYeU, WKLV  RXWcRPe 
adYaQWaJe  fRU WKe  cRPbLQaWLRQ JURXS  ZaV  RffVeW  b\  LWV  KLJKeU UaWe  Rf  adYeUVe  eYeQWV  (46% 
YV. 66%). MRUeRYeU, PedLaQ VXUYLYaO  WLPeV  ZeUe  VOLJKWO\  LQ faYRU Rf  AYaVWLQ aV  a VLQJOe 
aJeQW  (9.3 YV. 8.9 PRQWKV). A ORQJeU-WeUP fROORZ-XS  ZaV  UeSRUWed  aW  WKe  2010 ASCO 
PeeWLQJ  (184). TZR-\eaU VXUYLYaO  UaWeV  ZeUe  16%  aQd  17%, UeVSecWLYeO\. OYeUaOO, WKeUefRUe, 
addLQJ  CPT-11 WR AYaVWLQ aSSeaUV  WR SURYLde  a PaUJLQaO  LPSURYePeQW  LQ VXUYLYaO 
RXWcRPe, a beQefLW  WKaW  PXVW  be  ZeLJKed  aJaLQVW  WKe  added  WR[LcLW\. 
 
 
TKe  beVW  UeVXOWV  \eW  UeSRUWed  ZKeQ AYaVWLQ KaV  beeQ XVed  fRU UecXUUeQW  WXPRUV  KaV  cRPe 
fURP LWV  cRPbLQaWLRQ ZLWK K\SRfUacWLRQaWed  VWeUeRWacWLc LUUadLaWLRQ, baVed  RQ WKe  Ldea 
WKaW  AYaVWLQ SUeYeQWV  WKe  Ue-YaVcXOaUL]aWLRQ WKaW  LV  UeTXLUed  WR UeSaLU WKe  daPaJe  caXVed 
b\  UadLaWLRQ. TZeQW\  SaWLeQWV  ZLWK UecXUUeQW  GBM  UeceLYed  WKe  VWaQdaUd  bL-ZeeNO\ 
AYaVWLQ LQfXVLRQV  LQ cRPbLQaWLRQ ZLWK UadLaWLRQ dXULQJ  WKe  fLUVW  fLYe  c\cOeV  (187). FLfW\ 
SeUceQW  Rf  SaWLeQWV  Kad  WXPRU UeJUeVVLRQV, LQcOXdLQJ  fLYe  ZLWK a cRPSOeWe  UeVSRQVe. TKe 
PFS-6 YaOXe  ZaV  65%  aQd  PedLaQ VXUYLYaO  WLPe  ZaV  12.5  PRQWKV. PRVLWLYe  UeVXOWV  ZeUe 
RbWaLQed  LQ a VecRQd  VWXd\  (188) cRPbLQLQJ  AYaVWLQ aQd  VWeUeRWacWLc UadLRVXUJeU\  ZLWK 
KeaYLO\  SUeWUeaWed  SaWLeQWV. TKe  PedLaQ PFS ZaV  5.2 PRQWKV  fRU WKRVe  UeceLYLQJ  WKe 
cRPbLQaWLRQ YeUVXV  2.1 PRQWKV  fRU WKRVe  UeceLYLQJ  VWeUeRWacWLc UadLRVXUJeU\  aORQe. TKe 
cRUUeVSRQdLQJ  UeVXOWV  fRU RYeUaOO  VXUYLYaO  ZeUe  11.2 PRQWKV  YV. 3.9 PRQWKV. 
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TKe  LPSRUWaQW  TXeVWLRQ Rf  ZKeWKeU WR adPLQLVWeU AYaVWLQ aW  fLUVW  RU OaWeU UecXUUeQceV  ZaV 
addUeVVed  LQ a OaUJe  UeWURVSecWLYe  VWXd\  (310) SXbOLVKed  LQ WKe  JXQe  2014 edLWLRQ Rf 
NeXUR-OQcRORJ\  (cRUUeVSRQdLQJ  aXWKRU AObeUW  LaL, DeSaUWPeQW  Rf  NeXURORJ\, UCLA).  A 
OaUJe  cRKRUW  Rf  468  JOLRbOaVWRPa SaWLeQWV  WUeaWed  ZLWK AYaVWLQ ZaV  e[aPLQed 
UeWURVSecWLYeO\, ZKLcK LQcOXded  80 SaWLeQWV  WUeaWed  ZLWK AYaVWLQ aW  dLaJQRVLV, 264 aW  fLUVW 
UecXUUeQce, 88  aW  VecRQd  UecXUUeQce, aQd  36 aW  WKLUd  RU KLJKeU UecXUUeQce.  BeWZeeQ aOO 
WKUee  UecXUUeQce  JURXSV  (fLUVW, VecRQd, RU WKLUd  aQd  KLJKeU), QR VLJQLfLcaQW  dLffeUeQce  ZaV 
fRXQd  LQ SURJUeVVLRQ fUee  VXUYLYaO  RQ AYaVWLQ, RYeUaOO  VXUYLYaO  fURP WKe  VWaUW  Rf  AYaVWLQ 
WUeaWPeQW, RU SRVW-AYaVWLQ VXUYLYaO.  IQ RWKeU ZRUdV, WUeaWPeQW  ZLWK AYaVWLQ Oed  WR ³fL[ed´ 
PedLaQ SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO  WLPeV  fURP WKe  VWaUW  Rf  AYaVWLQ, UeJaUdOeVV  Rf 
ZKeWKeU AYaVWLQ ZaV  VWaUWed  aW  eaUO\  RU OaWeU UecXUUeQceV.  TKe  LPSOLcaWLRQ Rf  WKLV  fLQdLQJ 
LV  WKaW  deOa\ed  XVe  Rf  AYaVWLQ Pa\  be  SUefeUabOe  aQd  Oead  WR ORQJeU RYeUaOO  VXUYLYaO  (fURP 
dLaJQRVLV) ZKeQ adPLQLVWeUed  aW  OaWeU UaWKeU WKaQ eaUOLeU UecXUUeQceV. TKLV  Ldea UePaLQV 
WR be  WeVWed  LQ a SURVSecWLYe  cOLQLcaO  WULaO.  
 
TKLV  VWXd\  aOVR LdeQWLfLed  ULVN facWRUV  fRU WKe  LQabLOLW\  WR UeceLYe  fXUWKeU WUeaWPeQWV  aW 
UecXUUeQce, WKeUeb\  LdeQWLf\LQJ  SaWLeQWV  ZKR Pa\  beQefLW  fURP eaUOLeU WKeUaS\  ZLWK 
AYaVWLQ.  TKe  ULVN facWRUV  fRU LQabLOLW\  WR UeceLYe  fXUWKeU WUeaWPeQW  aW  fLUVW  UecXUUeQce  ZeUe: 
aJe  RYeU 60, aQd  bLRSV\  RQO\.  TKe  RQe  ULVN facWRU fRU LQabLOLW\  WR UeceLYe  fXUWKeU WUeaWPeQW 
aW  VecRQd  UecXUUeQce  ZaV  aJe  RYeU 60.  TKe  cRQcOXVLRQ Rf  WKLV  VWXd\  LV  WKaW  deOa\ed  XVe  Rf 
AYaVWLQ LV  QRW  aVVRcLaWed  ZLWK dLPLQLVKed  effLcac\  aQd  Pa\  eYeQ be  SUefeUabOe  fRU WKRVe 
SaWLeQWV  ZKR caQ affRUd  WR deOa\  VXcK WUeaWPeQW  XQWLO  OaWeU SURJUeVVLRQV.  OQ WKe  RWKeU 
KaQd, ROdeU SaWLeQWV  aQd  SaWLeQWV  ZLWK LQRSeUabOe  WXPRUV, aW  ULVN Rf  beLQJ  XQabOe  WR 
UeceLYe  WUeaWPeQW  aW  OaWeU UecXUUeQceV, Pa\  beQefLW  fURP eaUOLeU XVe  Rf  AYaVWLQ. 
 
A VWXd\  dRQe  aW  WKe  MD AQdeUVRQ CaQceU CeQWeU UeacKLQJ  VLPLOaU cRQcOXVLRQV  ZaV 
SXbOLVKed  LQ WKe  AXJXVW  2014 edLWLRQ Rf  WKe  JRXUQaO  Rf  NeXUR-OQcRORJ\  (311).  TKLV  ZaV  a 
UeWURVSecWLYe  VWXd\  LQcOXdLQJ  UecXUUeQW  JOLRbOaVWRPa SaWLeQWV  WUeaWed  ZLWK AYaVWLQ 
beWZeeQ 2005  aQd  2011.  298  SaWLeQW  UecRUdV  ZeUe  LQcOXded  LQ WRWaO, aQd  dLYLded  LQWR 112 
SaWLeQWV  WUeaWed  ZLWK AYaVWLQ aW  fLUVW  UecXUUeQce, aQd  133 SaWLeQWV  WUeaWed  ZLWK AYaVWLQ aW 
VecRQd  RU KLJKeU UecXUUeQce.  TKeUe  ZaV  QR VLJQLfLcaQW  dLffeUeQce  LQ SURJUeVVLRQ-fUee 
VXUYLYaO  RQ AYaVWLQ beWZeeQ WKe  WZR JURXSV  (PFS, 5.2 YV  4.3 PRQWKV, S=0.2).  IQ cRQWUaVW, 
PedLaQ RYeUaOO  VXUYLYaO  fURP dLaJQRVLV  ZaV  VLJQLfLcaQWO\  VKRUWeU LQ WKe  JURXS  WUeaWed  ZLWK 
AYaVWLQ aW  fLUVW  UecXUUeQce  (OS, 20.8  YV  25.9 PRQWKV, S=0.005). TKeUe  ZaV  QR VLJQLfLcaQW 
dLffeUeQce  LQ WKe  WLPe  fURP dLaJQRVLV  WR fLUVW  UecXUUeQce  beWZeeQ WKe  WZR JURXSV.  TKe 
aXWKRUV  cRQcOXde  WKaW  deOa\ed  XVe  Rf  AYaVWLQ LV  QRW  LQfeULRU WR XVe  Rf  AYaVWLQ aW  fLUVW 
UecXUUeQce.  TKe  aSSaUeQW  LPSURYePeQW  LQ RYeUaOO  VXUYLYaO  LQ WKe  SaWLeQWV  UeceLYLQJ 
deOa\ed, UaWKeU WKaQ eaUO\, AYaVWLQ UeTXLUeV  WeVWLQJ  LQ a SURVSecWLYe  cOLQLcaO  WULaO. 
 
IQ a SRVW-KRc aQaO\VLV  baVed  RQ UeVXOWV  Rf  WKe  SKaVe  3 AVAJOLR WULaO  Rf  XSfURQW  AYaVWLQ fRU 
QeZO\  dLaJQRVed  JOLRbOaVWRPa, SaWLeQWV  ZKR dLd  QRW  eQd  XS  UeceLYLQJ  fXUWKeU WKeUaS\  aW 
UecXUUeQce  dLd  KaYe  VLJQLfLcaQW  SURORQJaWLRQ Rf  bRWK RYeUaOO  aQd  SURJUeVVLRQ-fUee  VXUYLYaO 
ZLWK XSfURQW  AYaVWLQ (346).  TKLV  fLQdLQJ  VXJJeVWV  WKaW  WKe  faLOXUe  Rf  XSfURQW  AYaVWLQ WR 
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LPSURYe  RYeUaOO  VXUYLYaO  RXWcRPeV  YeUVXV  WKe  SOacebR aUP LQ WKe  SKaVe  3 WULaO  ZaV  dXe  WR 
SaWLeQWV  LQ WKe  SOacebR aUP UeceLYLQJ  AYaVWLQ aW  UecXUUeQce.  TKLV  fLQdLQJ  cRUURbRUaWeV  WKe 
WZR VWXdLeV  PeQWLRQed  abRYe, LQ ZKLcK deOa\ed  AYaVWLQ dLd  QRW  Oead  WR LQfeULRU RXWcRPeV 
YeUVXV  XSfURQW  AYaVWLQ, aQd  aOVR VWUeVVeV  WKaW  SaWLeQWV  ZKR ZLOO  OLNeO\  be  XQabOe  WR WROeUaWe 
fXUWKeU WKeUaS\  aW  UecXUUeQce  (dXe  WR adYaQced  aJe  RU JeQeUaO  ZeaNQeVV  eWc.) Pa\  beQefLW 
fURP XSfURQW  AYaVWLQ LQ WeUPV  Rf  bRWK SURJUeVVLRQ-fUee  aQd  RYeUaOO  VXUYLYaO. IQ WKLV 
SRVW-KRc aQaO\VLV, cRQVLdeULQJ  RQO\  SaWLeQWV  ZKR dLd  QRW  UeceLYe  fXUWKeU WKeUaS\  aW  dLVeaVe 
UecXUUeQce, XSfURQW  AYaVWLQ LPSURYed  bRWK PedLaQ VXUYLYaO  aQd  SURJUeVVLRQ-fUee  VXUYLYaO 
b\  3.6 PRQWKV, aQd  WKLV  LPSURYePeQW  ZaV  VWaWLVWLcaOO\  VLJQLfLcaQW  fRU bRWK PFS (HR=0.62, 
S=0.0016) aQd  OS (HR=0.67, S=0.01). 
 

LoZer  dose  Avastin¬
 
E[ceSW  fRU WKe  LQLWLaO  VWXd\  b\  DU. SWaUN-VaQce, ZKLcK XVed  a dRVaJe  Rf  5  PJ/NJ, aOPRVW 
aOO  RWKeU VWXdLeV  KaYe  XVed  a dRVaJe  Rf  10 PJ/NJ  eYeU\  WZR ZeeNV. A SaSeU SUeVeQWed  aW 
WKe  2013 PeeWLQJ  Rf  WKe  SRcLeW\  Rf  NeXUR-RQcRORJ\  (181) VXJJeVWV  WKaW  WKe  ORZeU dRVaJe 
Pa\  KaYe  beWWeU RXWcRPeV. FRUW\-eLJKW  SaWLeQWV  ZKR Kad  UeceLYed  WKe  5  PJ/NJ  dRVe  ZeUe 
cRPSaUed  UeWURVSecWLYeO\  WR aOO  Rf  WKe  UePaLQLQJ  SaWLeQWV  UeceLYLQJ  WKe  VWaQdaUd  dRVe  aW 
WKe  VaPe  LQVWLWXWLRQ. MedLaQ VXUYLYaO  fRU WKe  VWaQdaUd  dRVe  ZaV  8.6 PRQWKV, VLPLOaU WR WKe 
W\SLcaO  RXWcRPe. MedLaQ VXUYLYaO  fRU WKe  5  PJ/NJ  SaWLeQWV  ZaV  14 PRQWKV, a QRWabOe 
LPSURYePeQW. 
 
A VecRQd  UeWURVSecWLYe  aQaO\VLV  cRQceUQed  ZLWK dLffeUeQW  dRVLQJ  UeJLPeQV  Rf  AYaVWLQ 
LQcOXded  SaWLeQWV  WUeaWed  aW  NRUWKeUQ CaOLfRUQLa KaLVeU PeUPaQeQWe  KRVSLWaOV  beWZeeQ 
2008  aQd  2013 (347). DXULQJ  WKLV  WLPe, WKe  fLUVW  aXWKRU Rf  WKe  VWXd\  (VLcWRU A. LeYLQ) ZaV 
WUeaWLQJ  SaWLeQWV  ZLWK AYaVWLQ dRVeV  Rf  7.5  PJ/NJ  RU ORZeU eYeU\  WKUee  ZeeNV, OeVV  WKaQ WKe 
VWaQdaUd  dRVe  Rf  10 PJ/NJ  eYeU\  WZR ZeeNV.  181 SaWLeQWV  ZeUe  LQcOXded  LQ WKLV  VWXd\  aQd 
WKe  PedLaQ dRVe  Rf  AYaVWLQ fRU WKeVe  UecXUUeQW  SaWLeQWV  ZaV  fRXQd  WR be  3.6 PJ/NJ  SeU 
ZeeN.  WKeQ SaWLeQWV  ZeUe  dLYLded  LQWR WKRVe  UeceLYLQJ  OeVV  WKaQ RU PRUe  WKaQ 3.6 PJ/NJ 
SeU ZeeN, SaWLeQWV  UeceLYLQJ  ORZeU dRVeV  Kad  ORQJeU PedLaQ VXUYLYaO  fURP WKe  VWaUW  Rf 
AYaVWLQ WUeaWPeQW  WKaQ WKRVe  UeceLYLQJ  KLJKeU dRVeV, 60 ZeeNV  YeUVXV  45  ZeeNV, a 
VLJQLfLcaQW  dLffeUeQce  (S=0.029).  TR cRQWURO  fRU WKe  SRVVLbLOLW\  Rf  SVeXdR-SURJUeVVLRQ, 
VeSaUaWe  aQaO\VeV  ZeUe  dRQe  fRU SaWLeQWV  ZKR SURJUeVVed  PRUe  WKaQ RQe  PRQWK afWeU WKe 
cRPSOeWLRQ Rf  UadLRWKeUaS\, aQd  PRUe  WKaQ WKUee  PRQWKV  afWeU cRPSOeWLRQ Rf 
UadLRWKeUaS\.  IQ aOO  aQaO\VeV, SaWLeQWV  UeceLYLQJ  OeVV  WKaQ WKe  PedLaQ AYaVWLQ dRVe  Rf  3.6 
PJ/NJ  SeU ZeeN VXUYLYed  ORQJeU WKaQ SaWLeQWV  UeceLYLQJ  PRUe  WKaQ 3.6 PJ/NJ  SeU ZeeN. 
TKe  VWaQdaUd  dRVe  Rf  10 PJ/NJ  eYeU\  WZR ZeeNV  aPRXQWV  WR 5  PJ/NJ  SeU ZeeN.  TKLV 
VWXd\  WKeUefRUe  VXSSRUWV  WKe  XVe  Rf  AYaVWLQ dRVeV  OeVV  WKaQ WKe  VWaQdaUd  dRVe. 
 
A WKLUd  UeWURVSecWLYe  aQaO\VLV  SXbOLVKed  OaWeU LQ 2015  (348) b\  LQYeVWLJaWRUV  LQ TeO  AYLY, 
IVUaeO  cRPSaUed  RXWcRPeV  Rf  87  SaWLeQWV  JLYeQ 5  PJ/NJ  AYaVWLQ eYeU\  WZR ZeeNV  ZLWK 75 
SaWLeQWV  JLYeQ WKe  VWaQdaUd  dRVe  Rf  10 PJ/NJ  eYeU\  WZR ZeeNV. AOO  SaWLeQWV  ZeUe 
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dLaJQRVed  ZLWK UecXUUeQW  JOLRbOaVWRPa.  TKe  PaMRULW\  Rf  SaWLeQWV  LQ WKe  5  PJ/NJ  JURXS 
(65.5%) ZeUe  WUeaWed  ZLWK a cRPbLQaWLRQ Rf  cKePRWKeUaS\  (PRVWO\  LULQRWecaQ) aQd 
AYaVWLQ.  A PLQRULW\  Rf  SaWLeQWV  LQ WKe  10 PJ/NJ  JURXS  (20%) ZeUe  WUeaWed  ZLWK a 
cRPbLQaWLRQ Rf  cKePRWKeUaS\  (PRVWO\  TMZ) aQd  AYaVWLQ.  NR VWaWLVWLcaOO\  VLJQLfLcaQW 
dLffeUeQce  LQ PFS RU OS ZaV  fRXQd  LQ WKe  5  PJ/NJ  YeUVXV  10 PJ/NJ  cRKRUWV. TKeUe  ZaV 
aOVR QR VLJQLfLcaQW  dLffeUeQce  LQ PFS RU OS fRU SaWLeQWV  WUeaWed  ZLWK 5  PJ/NJ  RU 10 PJ/NJ 
AYaVWLQ aV  PRQRWKeUaS\  (ZLWKRXW  addLWLRQaO  cKePRWKeUaS\).  TKe  VPaOO  VXbJURXS  Rf  15 
SaWLeQWV  WUeaWed  ZLWK a cRPbLQaWLRQ Rf  10 PJ/NJ  AYaVWLQ SOXV  cKePRWKeUaS\  Kad 
LPSURYed  VXUYLYaO  cRPSaUed  WR WKe  RWKeU JURXSV  (PedLaQ VXUYLYaO  fURP VWaUW  Rf  AYaVWLQ 
WUeaWPeQW  14.5  PRQWKV, S=0.007).  TKe  LPSURYed  VXUYLYaO  LQ WKLV  VPaOO  VXbJURXS  Pa\ 
KaYe  beeQ SaUWLaOO\  dXe  WR WKLV  JURXS  KaYLQJ  a VLJQLfLcaQWO\  KLJKeU PedLaQ KPS aW 
baVeOLQe, aV  VXJJeVWed  b\  WKe  aXWKRUV, aQd  Pa\  aOVR be  SaUWLaOO\  dXe  WR WKe  VXSeULRULW\  Rf 
WePR]RORPLde  cKePRWKeUaS\  cRPSaUed  WR LULQRWecaQ. TKLV  VWXd\  aJUeeV  ZLWK SUeYLRXV 
UeWURVSecWLYe  VWXdLeV  WKaW  ORZeU dRVeV  Rf  AYaVWLQ aUe  QRW  LQfeULRU WR WKe  KLJKeU VWaQdaUd 
dRVe  aQd  caQ be  adPLQLVWeUed  ZLWK VXbVWaQWLaOO\  UedXced  AYaVWLQ-UeOaWed  WR[LcLWLeV 
(SURWeLQXUea aQd  K\SeUWeQVLRQ). 
 
OQe  LPSRUWaQW  effecW  Rf  AYaVWLQ, aQd  Rf  RWKeU dUXJV  WKaW  WaUJeW  VEGF, LV  WKaW  WKe\  UedXce 
WKe  edePa cRPPRQ WR bUaLQ WXPRUV  WKaW  LV  a PaMRU caXVe  Rf  WKe  Qeed  fRU VWeURLdV. VEGF 
caXVeV  a OaUJe  QXPbeU Rf  WLQ\  OeaN\  caSLOOaULeV, ZKLcK aUe  SUXQed  aZa\  ZKeQ VEGF 
effecWV  aUe  bORcNed. SRPe  KaYe  aUJXed  WKaW  WKe  LQLWLaO  VWaJe  Rf  bORcNLQJ  VEGF LQcUeaVeV 
bORRd  fORZ  WR WKe  WXPRU, aQd  KeQce  PaNeV  LW  eaVLeU fRU cKePRWKeUaS\  aJeQWV  WR UeacK WKe 
WXPRU aQd  be  effecWLYe. 
 

Baseline  blood  neutrophil  counts predict  efficac\ of bevaci]umab  in¬
recurrent  glioblastoma¬
 
BaVed  RQ SULRU SUecOLQLcaO  UeSRUWV  WKaW  QeXWURSKLOV  LQ WKe  bORRd  Pa\  SURPRWe  WXPRU 
aQJLRJeQeVLV, a FUeQcK UeVeaUcK JURXS  K\SRWKeVL]ed  WKaW  a KLJK QeXWURSKLO  cRXQW  Pa\ 
SUedLcW  beWWeU UeVSRQVe  WR aQWLaQJLRJeQLc WKeUaS\  VXcK aV  AYaVWLQ (beYacL]XPab) (362). 
TR WeVW  WKLV  K\SRWKeVLV, WKe  UecRUdV  Rf  265  JOLRbOaVWRPa SaWLeQWV  WUeaWed  aW  WKeLU LQVWLWXWe 
ZeUe  UeYLeZed. 159 Rf  WKeVe  SaWLeQWV  UeceLYed  AYaVWLQ, PaLQO\  aW  UecXUUeQce, aQd  WKe 
UePaLQLQJ  106 SaWLeQWV  UeceLYed  QR AYaVWLQ. UVLQJ  WKe  cXWRff  QeXWURSKLO  cRXQW  Rf 
6000/PP3 (ZKLcK Pa\  aOVR be  e[SUeVVed  aV  6 [ 10ñ/ǋL RU 6 [ 10⁹/L), SaWLeQWV  ZeUe 
dLYLded  LQWR KLJK aQd  ORZ  baVeOLQe  QeXWURSKLO  cRXQW  JURXSV.  IQ WKe  KLJK QeXWURSKLO  cRXQW 
JURXS, AYaVWLQ XVe  ZaV  aVVRcLaWed  ZLWK VLJQLfLcaQWO\  LPSURYed  VXUYLYaO  YeUVXV  QR AYaVWLQ, 
ZKLOe  LQ WKe  ORZ  QeXWURSKLO  JURXS, AYaVWLQ XVe  dLd  QRW  VLJQLfLcaWO\  LPSURYe  VXUYLYaO. 
WLWKLQ WKe  JURXS  QRW  UeceLYLQJ  AYaVWLQ, KLJK QeXWURSKLO  cRXQW  ZaV  aVVRcLaWed  ZLWK ZRUVe 
VXUYLYaO, ZKeUeaV  LQ WKe  JURXS  UeceLYLQJ  AYaVWLQ, WKLV  aVVRcLaWLRQ ZaV  ORVW  aQd  SaWLeQWV 
ZLWK KLJK QeXWURSKLO  cRXQW  Kad  VLPLOaU VXUYLYaO  aV  WKe  ORZ  QeXWURSKLO  JURXS.  TKe 
QeXWURSKLO  cRXQW  aW  UecXUUeQce  (aV  RSSRVed  WR aW  baVeOLQe) ZaV  OLNeZLVe  fRXQd  WR SUedLcW 
WKe  effLcac\  Rf  AYaVWLQ LQ WKeVe  VaPe  SaWLeQWV. SLPLOaU WUeQdV  ZeUe  VeeQ LQ a YaOLdaWLRQ 
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cRKRUW  Rf  120 SaWLeQWV  ZLWK XQUeVecWabOe  JOLRbOaVWRPa WaNLQJ  SaUW  LQ WKe  TEMAVIR 
cOLQLcaO  WULaO.  
 
IQ a VeULeV  Rf  12 JOLRbOaVWRPa caVeV, e[SUeVVLRQ Rf  WKe  JeQe  CSF3 (ZKLcK eQcRdeV 
JUaQXORc\We  cRORQ\-VWLPXOaWLQJ  facWRU, RU G-CSF, a QeXWURSKLO  JURZWK facWRU) LQ WKe  WXPRU 
bed  ZaV  VWURQJO\  cRUUeOaWed  ZLWK QeXWURSKLO  cRXQW.  GOLRbOaVWRPa daWa fURP TKe  CaQceU 
GeQRPe  AWOaV  aOVR VKRZed  WKaW  CSF3 e[SUeVVLRQ ZaV  OLQNed  WR VEGFA-deSeQdeQW 
aQJLRJeQeVLV. IQ WKe  BELOB UaQdRPL]ed  cOLQLcaO  WULaO, KLJK CSF3 e[SUeVVLRQ ZaV  OLQNed  WR 
beWWeU VXUYLYaO  ZLWK ORPXVWLQe  + AYaVWLQ YeUVXV  ORPXVWLQe  aORQe.  IQ cRQWUaVW, fRU WKRVe 
ZLWK ORZ  CSF3 e[SUeVVLRQ, WKeUe  ZaV  a QRQ-VLJQfLcaQW  WUeQd  WRZaUd  ZRUVe  VXUYLYaO  LQ 
WKRVe  UeceLYLQJ  ORPXVWLQe  + AYaVWLQ YeUVXV  ORPXVWLQe  aORQe.  TKLV  OeadV  WKe  aXWKRUV  WR 
cRPPeQW  WKaW  KLJK SURdXcWLRQ Rf  G-CSF (eQcRded  b\  WKe  CSF3 JeQe) b\  WKe  WXPRUV, 
OeadLQJ  WR LQcUeaVed  VEGFA-deSeQdeQW  aQJLRJeQeVLV, Pa\  be  WKe  caXVe  fRU WKe  RbVeUYed 
aVVRcLaWLRQ beWZeeQ KLJK QeXWURSKLO  cRXQW  aQd  UeVSRQVe  WR AYaVWLQ, ZLWK QeXWURSKLO 
cRXQWV  beLQJ  a VXUURJaWe  PaUNeU Rf  KLJK CSF3 e[SUeVVLRQ. 
 
 

Avastin  combined Zith CCNU (lomustine)¬
 
A 3-aUP UaQdRPL]ed  SKaVe  2 WULaO  caOOed  BELOB, cRQdXcWed  aW  14 ceQWeUV  LQ WKe 
NeWKeUOaQdV, WeVWed  AYaVWLQ aORQe, RU CCNU  (ORPXVWLQe) aORQe, RU AYaVWLQ + ORPXVWLQe 
cRPbLQed  fRU JOLRbOaVWRPa aW  fLUVW  UecXUUeQce  RU SURJUeVVLRQ fROORZLQJ  VWaQdaUd 
UadLRcKePRWKeUaS\  (312).  OYeUaOO, WKe  SaWLeQW  JURXS  UeceLYLQJ  cRPbLQed  AYaVWLQ aQd 
ORPXVWLQe  Kad  beWWeU PedLaQ PFS, 6-PRQWK PFS UaWe, PedLaQ RYeUaOO  VXUYLYaO  aQd 
12-PRQWK VXUYLYaO  UaWe  WKaQ eLWKeU Rf  WKe  VLQJOe-aJeQW  JURXSV.  WKeQ WKe  daWa ZaV 
VeSaUaWed  RXW  RQ WKe  baVLV  Rf  MGMT PeWK\OaWLRQ VWaWXV, WKe  SaWLeQW  JURXS  ZLWK 
PeWK\OaWed  MGMT UeceLYLQJ  cRPbLQaWLRQ WKeUaS\  Kad  a 6-PRQWK SURJUeVVLRQ fUee 
VXUYLYaO  UaWe  WKaW  ZaV  abRXW  WZLce  aV  KLJK (62%) aV  WKe  MGMT PeWK\OaWed  JURXSV  JLYeQ 
AYaVWLQ aORQe  (33%) RU ORPXVWLQe  aORQe  (26%). PUedLcWabO\, SaWLeQWV  ZLWK XQPeWK\OaWed 
MGMT dLd  SRRUO\  RQ ORPXVWLQe  aORQe  (0%  ZeUe  SURJUeVVLRQ-fUee  aW  6 PRQWKV), aQd  aOVR 
dLd  beWWeU ZLWK cRPbLQed  WKeUaS\  (6-PRQWK PFS UaWe  Rf  23%  YeUVXV  8%  ZLWK AYaVWLQ 
aORQe).  TKe  PeWK\OaWed  JURXS  Kad  aQ eTXaO  9-PRQWK RYeUaOO  VXUYLYaO  UaWe  ZLWK cRPbLQed 
WKeUaS\  RU AYaVWLQ aORQe  (67%), ZKLOe  WKe  XQPeWK\OaWed  JURXS  Kad  a beWWeU 9-PRQWK 
RYeUaOO  VXUYLYaO  UaWe  ZLWK cRPbLQaWLRQ WKeUaS\  (58%).  TKe  cRPbLQaWLRQ WUeaWPeQW  ZaV 
ZeOO  WROeUaWed  afWeU aQ eaUO\  dRVe  UedXcWLRQ fURP 110 PJ/P2 WR 90 PJ/P2.  TKLV  VWXd\ 
cRQcOXded  ZLWK WKe  LQWeUSUeWaWLRQ WKaW  cRPbLQed  WUeaWPeQW  ZLWK AYaVWLQ aQd  ORPXVWLQe 
ZaV  VXSeULRU WR VLQJOe  aJeQW  WKeUaS\  aQd  WKe  cRPbLQaWLRQ LV  QRZ  beLQJ  VWXdLed  LQ a SKaVe 
3 EORTC WULaO  (NCT01290939).  
 

Angiotensin  s\stem  inhibitors  plus  Avastin¬
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TKe  WeUP aQJLRWeQVLQ V\VWeP LQKLbLWRU (ASI)  UefeUV  WR aQJLRWeQVLQ-cRQYeUWLQJ  eQ]\Pe 
(ACE) LQKLbLWRUV, VXcK aV  caSWRSULO  aQd  OLVLQRSULO, aQd  aQJLRWeQVLQ II UeceSWRU bORcNeUV 
(ARBV), VXcK aV  WeOPLVaUWaQ aQd  ORVaUWaQ.  
 
PURPSWed  b\  VWXdLeV  VXcK aV  WKRVe  UeYLeZed  abRYe, LeYLQ eW  aO. SeUfRUPed  a UeWURVSecWLYe 
aQaO\VLV  Rf  1,186 dLffXVe  JOLRPa (JUadeV  2-4) SaWLeQWV  LQ WKe  NRUWKeUQ CaOLfRUQLa KaLVeU 
PeUPaQeQWe  TXPRU ReJLVWU\  WUeaWed  beWZeeQ 2007  aQd  2015   (363).  ASSUR[LPaWeO\  318 
Rf  WKeVe  SaWLeQWV  Kad  aOVR beeQ WUeaWed  ZLWK aQ ASI dUXJ  dXULQJ  WUeaWPeQW  ZLWK 
cKePRWKeUaS\  aQd/RU AYaVWLQ.  IQ a PXOWLYaULaWe  aQaO\VLV  (adMXVWed  fRU cRYaULabOeV  VXcK 
aV  aJe, GBM  YeUVXV  ORZeU JUade, e[WeQW  Rf  UeVecWLRQ, aQd  e[SRVXUe  WR AYaVWLQ),  WKe  XVe  Rf 
aQ ASI dUXJ  dXULQJ  cKePRWKeUaS\  aQd  RU AYaVWLQ ZaV  VLJQLfLcaQWO\  aVVRcLaWed  ZLWK 
LQcUeaVed  VXUYLYaO  (Ka]aUd  UaWLR 0.82 fRU ASI XVe  cRPSaUed  WR QR XVe; S=0.003).  TKLV 
aSSaUeQW  beQefLW  Rf  ASI dUXJ  XVe  ZaV  eYeQ PRUe  SURQRXQced  LQ SaWLeQWV  aOVR UeceLYLQJ 
AYaVWLQ (HR 0.75, S=0.002). 
 
A VPaOOeU cRKRUW  Rf  181 UecXUUeQW  GBM  SaWLeQWV  WUeaWed  ZLWK AYaVWLQ (ZLWK RXWcRPeV 
SUeYLRXVO\  SXbOLVKed  LQ a VWXd\  cRQceUQed  ZLWK ORZ-dRVe  AYaVWLQ aQd  UeYLeZed  eOVeZKeUe 
LQ WKLV  dRcXPeQW) ZaV  e[aPLQed  ZLWK aWWeQWLRQ WR cRQcXUUeQW  XVe  Rf  aQ ASI dUXJ  fRU 
K\SeUWeQVLRQ.  IQ WKe  SUeYLRXV  VWXd\, SaWLeQWV  UeceLYLQJ  OeVV  WKaQ WKe  AYaVWLQ dRVe  Rf  3.6 
PJ/NJ/ZeeN Kad  VLJQLfLcaQWO\  beWWeU VXUYLYaO  WKaQ WKRVe  UeceLYLQJ  PRUe  WKaQ 3.6 
PJ/NJ/ZeeN (PedLaQ 60 ZeeNV  YeUVXV  45  ZeeNV, RU 13.8  YeUVXV  10.4 PRQWKV). TKe 
VWaQdaUd  AYaVWLQ dRVe  Rf  10 PJ/NJ  eYeU\  WZR ZeeNV  eTXaWeV  WR 5  PJ/NJ  SeU ZeeN, VR 
SaWLeQWV  LQ WKe  ORZeU dRVe  AYaVWLQ JURXS  ZeUe  UeceLYLQJ  OeVV  WKaQ 72%  Rf  WKe  VWaQdaUd 
ZeeNO\  dRVe  eTXLYaOeQW.  IQ WKe  fROORZ-XS  VWXd\, ORZeU dRVe  AYaVWLQ, aV  ZeOO  aV  XVe  Rf  aQ 
ASI dUXJ  ZeUe  bRWK aVVRcLaWed  ZLWK beWWeU VXUYLYaO  (Ka]aUd  UaWLR Rf  0.649 fRU WKRVe 
UeceLYLQJ  aQ ASI dUXJ).  MRVW  Rf  WKe  SaWLeQWV  LQ WKe  ASI e[SRVXUe  JURXS  ZeUe  RQ ACE 
LQKLbLWRUV  (Q=78), YeUVXV  ARBV  RQO\  (Q=9), RU bRWK cOaVVeV  Rf  dUXJV  cRPbLQed  (Q=15). 
SWULNLQJO\, fRU aOO  WKRVe  UeceLYLQJ  ORZ  dRVe  AYaVWLQ (Q=89), WKRVe  aOVR UeceLYLQJ  ASI dUXJ 
WUeaWPeQW  (Q=47) Kad  a PedLaQ VXUYLYaO  Rf  99 ZeeNV  (22.8  PRQWKV) YeUVXV  55.6 ZeeNV 
(12.8  PRQWKV) fRU WKRVe  UeceLYLQJ  ORZ  dRVe  AYaVWLQ bXW  QR ASI dUXJ.  SXUYLYaO  LV 
SUeVXPabO\ PeaVXUed  fURP  WKe fLUVW  dRVe Rf AYaVWLQ fRU  UecXUUeQce, aV  ZaV  WKe caVe LQ 
WKe SULRU  SXbOLcaWLRQ RQ WKLV  VaPe cRKRUW.  If VR, WKLV  VL]eabOe JURXS Rf 47 SaWLeQWV 
UeceLYLQJ ORZeU  dRVeV  Rf AYaVWLQ ZKLOe VLPXOaWaQeRXVO\ RQ aQJLRWeQVLQ V\VWeP  LQKLbLWRUV 
fRU  K\SeUWeQVLRQ, VXULYLQJ fRU  a PedLaQ Rf 22.8  PRQWKV  SRVW-UecXUUeQce, LV  WKe PRVW 
LPSUeVVLYe VWaWLVWLc WKLV  ZULWeU  KaV  VeeQ fRU  UecXUUeQW  JOLRbOaVWRPa.  AOO  WKe  VaPe  caYeaWV 
aSSO\  WR WKLV  VWXd\  aV  fRU aQ\  UeWURVSecWLYe  VWXd\, bXW  cOeaUO\  ORZ  dRVe  AYaVWLQ cRPbLQed 
ZLWK aQJLRWeQVLQ V\VWeP LQKLbLWRUV  UeTXLUeV  fXUWKeU LQYeVWLJaWLRQ aQd  SURVSecWLYe  cOLQLcaO 
WULaOV. 
 
 

Rechallenging Zith Temodar¬
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WKeQ a WUeaWPeQW  dUXJ  faLOV  WR be  effecWLYe, RU becRPeV  LQeffecWLYe  ZLWK cRQWLQXed  XVe, 
VWaQdaUd  SUacWLce  LQ RQcRORJ\  LV  WR VWRS  XVLQJ  WKe  dUXJ  fRU WKaW  VSecLfLc SaWLeQW. HRZeYeU, 
a PaMRU e[ceSWLRQ WR WKLV  JeQeUaO  UXOe  LV  WR cRQWLQXe  WR XVe  WKe  dUXJ  bXW  ZLWK a dLffeUeQW 
VcKedXOe  Rf  SUeVeQWaWLRQ, XVXaOO\  ZLWK ORZeU dRVeV  bXW  JLYeQ RQ a daLO\  RU PRUe  fUeTXeQW 
baVLV. PaUW  Rf  WKe  UaWLRQaOe  fRU WKLV  aSSURacK LV  WKaW  cRQWLQXRXV  cKePRWKeUaS\, eYeQ aW  ORZ 
dRVeV, ZLOO  LQKLbLW  WKe  JURZWK Rf  QeZ  bORRd  YeVVeOV  feedLQJ  WKe  WXPRU (37, 38).  TKe 
RSWLPaO  dRVaJe  fRU WKLV  PeWURQRPLc VcKedXOe  Rf  cKePRWKeUaS\  UePaLQV  WR be  eVWabOLVKed 
becaXVe  dLYLdLQJ  bORRd  YeVVeO  ceOOV  aUe  PRUe  VeQVLWLYe  WR cKePRWKeUaS\  WKaQ aUe  dLYLdLQJ 
WXPRU ceOOV, bXW  WKe\  aUe  aOVR PXcK TXLcNeU WR UecRYeU ZKeQ cKePRWKeUaS\  LV  UePRYed, 
ZKLcK LPSOLeV  WKaW  aQ\  UeceVV  fURP XVLQJ  cKePRWKeUaS\  ZLOO  aOORZ  WKe  bORRd  YeVVeOV 
feedLQJ  WKe  WXPRU WR TXLcNO\  UeJURZ. 
 
A GeUPaQ PedLcaO  JURXS  adPLQLVWeUed  YeU\  ORZ-dRVe  PeWURQRPLc VcKedXOeV  Rf  TePRdaU 
WR 28  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV  afWeU LQLWLaO  WUeaWPeQW  ZLWK WKe  VWaQdaUd  TePRdaU 
SURWRcRO  (fRXU Kad  SULRU WUeaWPeQW  ZLWK CCNU  RU PCV LQVWead) (46). A WZLce-daLO\  dRVe  Rf 
10 PJ/VTXaUe  PeWeU WZLce  daLO\  ZaV  JLYeQ LQ cRPbLQaWLRQ ZLWK 200 PJ  Rf  CeOebUe[. PFS-6 
ZaV  43%  aQd  PedLaQ VXUYLYaO  ZaV  16.8  PRQWKV  fURP UecXUUeQce. UQOLNe  WKe  VWaQdaUd 
TePRdaU SURWRcRO, WR[LcLW\  ZaV  YLUWXaOO\  abVeQW  e[ceSW  fRU RQe  SaWLeQW  ZKR deYeORSed 
O\PSKRSeQLa. AQ LPSRUWaQW  feaWXUe  Rf  WKe  PeWURQRPLc VcKedXOe  ZaV  WKaW  eYeQ afWeU WXPRU 
SURJUeVVLRQ ZaV  deWecWed, SaWLeQWV  cRXOd  cRQWLQXe  RQ WKe  VcKedXOe  fRU VeYeUaO  PRQWKV 
befRUe  WKe  SURJUeVVLRQ SURdXced  VLJQLfLcaQW  cOLQLcaO  SURbOePV. IW  aOVR VKRXOd  be  QRWed  WKaW 
a KLJK SeUceQWaJe  Rf  SaWLeQWV  (68%) Kad  VXUJeU\  fRU WKeLU UecXUUeQW  WXPRUV  SULRU WR 
VWaUWLQJ  WKe  PeWURQRPLc VcKedXOe  Rf  WePR]RORPLde. HRZ  PXcK WKLV, aV  ZeOO  aV  WKe  XVe  Rf 
AYaVWLQ fROORZLQJ  SURJUeVVLRQ RQ PeWURQRPLc TMZ, cRQWULbXWed  WR WKe  SRVLWLYe  RYeUaOO 
VXUYLYaO  RXWcRPe  LV  LPSRVVLbOe  WR aVVeVV. 
 
TKe  SRVLWLYe  UeVXOWV  Rf  WKe  MXVW-deVcULbed  cOLQLcaO  WULaO  aSSeaUV  WR be  LQ cRQfOLcW  ZLWK a SULRU 
VWXd\  WKaW  aOVR XVed  a PeWURQRPLc VcKedXOe  fRU 28  GBM  SaWLeQWV  ZLWK UecXUUeQW  WXPRUV 
afWeU QLWURVRXUea SULRU WUeaWPeQW; KeUe  WKe  PFS-6 YaOXe  ZaV  RQO\  19%, aQd  WKe  PedLaQ 
VXUYLYaO  ZaV  8.7  PRQWKV  (47). HRZeYeU, WKeUe  ZeUe  VeYeUaO  LPSRUWaQW  dLffeUeQceV  beWZeeQ 
WKe  WZR VWXdLeV. MRVW  RbYLRXV  ZaV  WKe  XVe  Rf  CeOebUe[ LQ cRPbLQaWLRQ ZLWK PeWURQRPLc 
TePRdaU LQ WKe  GeUPaQ VWXd\, aQd  LWV  XVe  Rf  a PXcK ORZeU dRVe  Rf  TePRdaU. IQ WKe 
VecRQd  VWXd\, WKe  daLO\  dRVe  ZaV  75  PJ/PeWeU-VTXaUed, aOPRVW  WZLce  WKaW  Rf  WKe  GeUPaQ 
VWXd\. PaWLeQWV  LQ WKe  VecRQd  VWXd\  ZeUe  aOVR JLYeQ a KLaWXV  fURP cKePRWKeUaS\  afWeU 7 
ZeeNV  Rf  WUeaWPeQW. A cULWLcaO  feaWXUe  Rf  WKe  PeWURQRPLc VcKedXOe  aSSURacK LV  WKaW  WKe 
cKePRWKeUaS\  aJeQW  be  cRQVWaQWO\  SUeVeQW  XQWLO  WKe  WXPRU fLQaOO\  UeJUeVVeV  fURP 
VWaUYaWLRQ, aV  UeJURZWK Rf  WKe  bORRd  YeVVeOV  feedLQJ  WKe  WXPRU caQ RccXU YeU\  UaSLdO\. 
AOVR LPSRUWaQW  LV  WKaW  SaWLeQWV  LQ WKe  VecRQd  VWXd\  Kad  dLffeUeQW  WUeaWPeQW  KLVWRULeV. 
 
 
TKe  aOWeUQaWLQJ  ZeeNO\  VcKedXOe  KaV  aOVR beeQ VWXdLed  LQ SaWLeQWV  ZKR KaYe  UecXUUed  afWeU 
WKe  VWaQdaUd  SURWRcRO. IQ a VWXd\  dRQe  LQ GeUPaQ\  (35), SaWLeQWV  ZLWK KLJK-JUade  JOLRPaV 
ZKR Kad  faLOed  WKe  VWaQdaUd  SURWRcRO  ZeUe  JLYeQ 150 PJ/VT. PeWeU RQ da\V  1-7  aQd  15-21 
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Rf  a 28-da\  c\cOe. TKe  PFS-6 YaOXe  ZaV  43%  aQd  WKe  PedLaQ WLPe  WR SURJUeVVLRQ ZaV  18 
ZeeNV  (4.1 PRQWKV). 
 
SRPeZKaW  OeVV  SRVLWLYe  UeVXOWV  ZLWK WKe  aOWeUQaWLQJ  ZeeN VcKedXOe  ZeUe  RbWaLQed  LQ a 
DXWcK VWXd\  Rf  24 GBM  SaWLeQWV  (36), ZKeUe  WKe  PFS-6 YaOXe  ZaV  RQO\  29%. GLYeQ WKe 
VPaOO  QXPbeU Rf  SaWLeQWV, KRZeYeU, LW  LV  dLffLcXOW  WR NQRZ  ZKeWKeU WKe  YaULaWLRQ ZaV  dXe 
WR UaQdRP YaULabLOLW\. 
 
TKe  RESCUE  cOLQLcaO  WULaO, SXbOLVKed  LQ 2010, ZaV  a VWXd\  Rf  WKe  50PJ/P2 PeWURQRPLc 
TMZ VcKedXOe  fRU SaWLeQWV  ZLWK UecXUUeQW  PaOLJQaQW  JOLRPaV  (364).  91 JOLRbOaVWRPa 
SaWLeQWV  ZeUe  dLYLded  LQWR WKUee  caWeJRULeV: B1) WKRVe  ZKR Kad  WXPRU SURJUeVVLRQ dXULQJ 
WKe  fLUVW  VL[ c\cOeV  Rf  fLUVW-OLQe  TMZ; B2) WKRVe  ZKR SURJUeVVed  dXULQJ  e[WeQded  c\cOeV  Rf 
fLUVW-OLQe  TMZ, WKaW  LV  WR Va\  be\RQd  WKe  VL[WK c\cOe; aQd  B3) WKRVe  ZKR Kad  SURJUeVVLRQ aW 
OeaVW  2 PRQWKV  afWeU WKe  cRPSOeWLRQ Rf  fLUVW-OLQe  TMZ c\cOeV.  TKe  PedLaQ PFS, PFS-6, aQd 
OS-12 YaOXeV  ZeUe  QRWLceabO\  beWWeU LQ JURXSV  B1 aQd  B3 cRPSaUed  WR JURXS  B2, LPSO\LQJ 
WKaW  SaWLeQWV  ZLWK dLVeaVe  SURJUeVVLRQ dXULQJ  WKe  fLUVW  VL[ c\cOeV  RU afWeU VXcceVVfXO 
cRPSOeWLRQ Rf  fLUVW-OLQe  TMZ WKeUaS\  Pa\  beQefLW  fURP PeWURQRPLc TMZ, ZKLOe  WKRVe  ZKR 
KaYe  dLVeaVe  SURJUeVVLRQ dXULQJ  e[WeQded  c\cOeV  Rf  fLUVW-OLQe  TMZ Pa\  QRW  beQefLW  fURP a 
VZLWcK WR WKe  PeWURQRPLc VcKedXOe. 
 
 

¬

Optune (formerl\ NovoTTF)  b\ Novocure¬
 
See  CKaSWeU  3 fRU deWaLOV  RQ OSWXQe. 
 

Other  chemotherap\ agents at  recurrence¬

 
WKLOe  TePRdaU LV  QRZ  WKe  dUXJ  Rf  cKRLce  fRU WKe  LQLWLaO  WUeaWPeQW  Rf  JOLRbOaVWRPa, WKe 
PaMRULW\  Rf  SaWLeQWV  ZLOO  UeceLYe  PLQLPaO  beQefLW.  PaWLeQWV  ZKR KaYe  faLOed  WKe  VWaQdaUd 
WUeaWPeQW  SURWRcRO  RfWeQ SURceed  WR RWKeU cKePRWKeUaS\  dUXJV. TKeVe  LQcOXde  WKe 
QLWURVRXUeaV, BCNU  aQd  CCNU  (aQd  ACNU  LQ EXURSe  aQd  JaSaQ), aQd  aOVR WKe  SOaWLQXP 
dUXJV, aQd  LULQRWecaQ, a dUXJ  deYeORSed  fRU cRORQ caQceU NQRZQ aOVR NQRZQ aV  CPT-11. 
  
WKLOe  BCNU  ZaV  WKe  VWaQdaUd  cKePRWKeUaS\  WUeaWPeQW  fRU JOLRbOaVWRPaV  fRU decadeV, 
WKeUe  QeYeU ZaV  defLQLWLYe  eYLdeQce  Rf  LWV  effLcac\.  A UeceQW  VWXd\  Rf  SaWLeQWV  ZLWK WXPRUV 
UecXUULQJ  afWeU UadLaWLRQ WUeaWPeQW  LV  W\SLcaO  Rf  WKe  eYLdeQce  (190). Of  fRUW\  SaWLeQWV 
UeceLYLQJ  BCNU  aW  WKe  WLPe  Rf  WXPRU UecXUUeQce  afWeU UadLaWLRQ, WKe  PFS-6 YaOXe  ZaV  17%, 
accRPSaQLed  b\  cRQVLdeUabOe  KeSaWLc aQd  SXOPRQaU\  WR[LcLW\.  EYeQ OeVV  SURPLVLQJ 
UeVXOWV  ZeUe  SURdXced  LQ a VPaOO  AXVWUaOLaQ VWXd\  LQ ZKLcK BCNU  ZaV  JLYeQ WR SaWLeQWV 
ZKR Kad  SURJUeVVed  ZKeQ XVLQJ  WePR]RORPLde. HeUe  23 Rf  24 SaWLeQWV  faLOed  dXULQJ  WKe 
fLUVW  VL[ PRQWKV  (191). 
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GLYeQ WKaW  BCNU  aQd  PCV (ZKLcK cRQWaLQV  CCNU, aQ RUaO  cRXVLQ Rf  BCNU) KaYe  QeYeU 
beeQ VKRZQ WR be  dLffeUeQWLaOO\  effecWLYe, a VRPeZKaW  VXUSULVLQJ  UeVXOW  KaV  beeQ UeSRUWed 
XVLQJ  PCV fRU WXPRUV  UecXUUeQW  afWeU UadLaWLRQ (aQd  fRU VRPe  SaWLeQWV  afWeU UadLaWLRQ aQd 
SULRU cKePRWKeUaS\). IQ a UeOaWLYeO\  OaUJe  VWXd\  Rf  86 SaWLeQWV  (192), PFS-6 ZaV  38%, a 
YaOXe  VXSeULRU WR WKaW  RbWaLQed  fRU TePRdaU LQ a cRPSaUabOe  VeWWLQJ, aOWKRXJK ZLWK 
cRQVLdeUabOe  WR[LcLW\. HRZeYeU, aQRWKeU VWXd\  (193) WKaW  XVed  PCV fRU SaWLeQWV  ZLWK 
UecXUUeQW  WXPRUV  afWeU TePRdaU Kad  faLOed  Kad  a PFS-6 YaOXe  Rf  RQO\  13%.  OQe  SOaXVLbOe 
e[SOaQaWLRQ fRU WKe  dLVcUeSaQc\  beWZeeQ WKe  WZR VWXdLeV  LV  WKe  QaWXUe  Rf  WKe  SULRU 
WUeaWPeQW  WKaW  Kad  faLOed. 
  
A QeZ  PePbeU Rf  WKe  QLWURVRXUea faPLO\  LV  fRWePXVWLQe, QRZ  aYaLOabOe  LQ EXURSe. IQ a 
UeceQW  UeYLeZ  Rf  LWV  XVe  ZLWK a YaULeW\  Rf  dLffeUeQW  VcKedXOeV  fRU SaWLeQWV  ZLWK UecXUUeQW 
WXPRUV  afWeU WKe  VWaQdaUd  SWXSS  SURWRcRO  WUeaWPeQW, WKe  PFS-6 YaOXe  UaQJed  fURP 26 WR 
44%  (194).  TKe  beVW  UeVXOWV  KaYe  beeQ RbWaLQed  ZKeQ fRWePXVWLQe  ZaV  JLYeQ eYeU\  WZR 
ZeeNV  fRU fLYe  cRQVecXWLYe  WUeaWPeQWV  aW  a dRVe  Rf  80 PJ/VT.-PeWeU fROORZed  b\ 
PaLQWeQaQce  WKeUaS\  eYeU\  fRXU ZeeNV. TKe  PFS-6 YaOXe  ZaV  61%  ZLWK a PedLaQ WLPe  WR 
SURJUeVVLRQ Rf  6.7  PRQWKV  (195). IQ aQ IWaOLaQ VWXd\  UeSRUWed  aW  WKe  2014 SNO PeeWLQJ, 
SaWLeQWV  ZKR Kad  faLOed   WKe  LQLWLaO  VWaQdaUd  SURWRcRO  UeceLYed  eLWKeU aYaVWLQ RU 
fRWePXVWLQe   aW  WKe  WLPe  Rf  UecXUUeQce.  SXUYLYaO  VL[ PRQWKV  afWeU UecXUUeQce  ZaV  WKe 
SULPaU\  PeaVXUe,  ZKLcK ZaV  VOLJKWO\  KLJKeU fRU SaWLeQWV  UeceLYLQJ  fRWePXVWLQe  (322).  
  
TKe  SOaWLQXP dUXJV  cLVSOaWLQ aQd  caUbRSOaWLQ KaYe  aOVR beeQ XVed  aV  VLQJOe  aJeQWV. 
CaUbRSOaWLQ KaV  LQcUeaVLQJO\  becRPe  WKe  SUefeUUed  dUXJ  becaXVe  LW  KaV  VLJQLfLcaQWO\  OeVV 
WR[LcLW\  fRU e\eV, eaUV  aQd  NLdQe\V. IQ a UeSUeVeQWaWLYe  VWXd\  Rf  caUbRSOaWLQ (196), 4 Rf  29 
SaWLeQWV  ZLWK UecXUUeQW  JOLRPa Kad  a SaUWLaO  UeJUeVVLRQ aQd  10 acKLeYed  VWabOe  dLVeaVe. 
HRZeYeU, RWKeU WUeaWPeQW  VWXdLeV  XVLQJ  WKe  SOaWLQXP dUXJV  KaYe  SURdXced  KLJKO\  YaULabOe 
UeVXOWV, ZLWK WKe  VRXUce  Rf  WKe  YaULabLOLW\  QRW  cOeaUO\  LdeQWLfLabOe. 
  
OQe  Rf  WKe  QeZeU cKePRWKeUaS\  aJeQWV  LV  CPT-11 (aOVR NQRZQ aV  LULQRWecaQ), ZKLcK KaV 
beeQ FDA-aSSURYed  fRU WKe  WUeaWPeQW  Rf  cRORQ caQceU. IWV  aSSOLcaWLRQ WR JOLRPaV  KaV  beeQ 
SLRQeeUed  b\  DU. HeQU\  FULedPaQ aW  DXNe  UQLYeUVLW\  aQd  LV  QRZ  XQdeUJRLQJ  cOLQLcaO 
WULaOV  aW  a QXPbeU Rf  RWKeU PedLcaO  ceQWeUV  aV  ZeOO. TKe  LQLWLaO  UeVXOWV  fURP WKe  eaUO\  WULaO 
ZeUe  WKaW  9 Rf  60 SaWLeQWV  ZLWK UecXUUeQW  JOLRPaV  Kad  a cRQfLUPed  SaUWLaO  UeVSRQVe, ZKLOe 
aQ addLWLRQaO  33 SaWLeQWV  Kad  VWabOe  dLVeaVe  OaVWLQJ  PRUe  WKaQ 12 ZeeNV  (197).  HRZeYeU, 
UeVXOWV  fURP RWKeU UeSRUWed  VWXdLeV  KaYe  beeQ OeVV  SRVLWLYe  (198, 199). 
  
 LLNe  TePRdaU, CPT-11 LV  QRZ  beLQJ  VWXdLed  LQ YaULRXV  cRPbLQaWLRQV  ZLWK RWKeU 
cKePRWKeUaS\  UeJLPeQV, QRWabO\  JOLadeO, LQWUaYeQRXV  BCNU, aQd  TePRdaU. SRPe  UeVXOWV 
aUe  aYaLOabOe  fRU WKe  cRPbLQaWLRQ Rf  CPT-11 ZLWK BCNU, ZKLcK SURdXced  a PFS-6 YaOXe  Rf 
30%  fRU SaWLeQWV  ZKR Kad  faLOed  WePR]RORPLde-baVed  LQLWLaO  cKePRWKeUaS\  (200). OQe 
LQWeUeVWLQJ  VLdeOLJKW  abRXW  CPT-11 LV  WKaW  WKe  JaVWUR-LQWeVWLQaO  WR[LcLW\  WKaW  LW  SURdXceV, 
ZKLcK caQ be  VeYeUe, LV  VXbVWaQWLaOO\  aWWeQXaWed  b\  ORZ  dRVeV  Rf  WKaOLdRPLde  (Vee  SaJeV 
36-37  fRU fXUWKeU dLVcXVVLRQ Rf  WKaOLdRPLde  aV  a WUeaWPeQW  aJeQW  LQ LWV  RZQ ULJKW). A UeceQW 
VWXd\  cRPbLQLQJ  CPT-11 aQd  WKaOLdRPLde  ZLWK SaWLeQWV  ZKR Kad  faLOed  bRWK WePRdaU aQd 
QLWURVRXUea cKePRWKeUaS\  SURdXced  a PFS-6 YaOXe  Rf  28%  (201). FLQaOO\, CPT-11 KaV  beeQ 
cRPbLQed  ZLWK ceOebUe[, ZLWK SaWLeQWV  ZLWK UecXUUeQW  WXPRUV, aQd  SURdXced  a PFS-6 YaOXe 
Rf  25%  (202). 
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VAL-083  (Dianh\drogalactitol)¬
 
PKaVe  2 aQd  3 WULaOV  aUe  XQdeUZa\  fRU UecXUUeQW  JOLRbOaVWRPa WeVWLQJ  VAL-083, a 
bL-fXQcWLRQaO  aON\OaWLQJ  cKePRWKeUaS\.  AV  VAL-083 deSeQdV  RQ a dLffeUeQW  PecKaQLVP 
cRPSaUed  WR RWKeU aON\OaWLQJ  aJeQWV  XVed  fRU GBM  (WePR]RORPLde  aQd  QLWURVRXUeaV), aQd 
caXVeV  OeVLRQV  LQ DNA aW  ORcaWLRQV  QRW  VXbMecW  WR UeSaLU b\  WKe  MGMT eQ]\Pe, LW  LV  KRSed 
WKaW  VAL-083 ZLOO  be  effecWLYe  UeJaUdOeVV  Rf  WKe  MGMT VWaWXV  Rf  WKe  WXPRUV.  VAL-083, 
aOVR NQRZQ aV  dLaQK\dURJaOacWLcRO, LV  aSSURYed  LQ CKLQa fRU cKURQLc P\eORJeQRXV 
OeXNePLa (CML) aQd  OXQJ  caQceU. IQ addLWLRQ WR WKe  WZR GBM  cOLQLcaO  WULaOV, WKeUe  LV  aOVR 
aQ e[SaQded  acceVV  SURWRcRO  LQ SOace  fRU SaWLeQWV  ZKR KaYe  e[KaXVWed  VWaQdaUd  WUeaWPeQW 
RSWLRQV  WR RbWaLQ WKe  dUXJ  RXWVLde  Rf  WULaOV. 
 
 
 

14.  TKH  RROH  RI RaGLaWLRQ¬
 
FRU PaQ\  \eaUV  WKe  RQO\  WUeaWPeQW  (RWKeU WKaQ VXUJeU\) RffeUed  WR SaWLeQWV  ZLWK 
JOLRbOaVWRPaV  ZaV  UadLaWLRQ, dXe  WR UadLaWLRQ beLQJ  WKe  RQO\  WUeaWPeQW  fRXQd  WR LPSURYe 
VXUYLYaO  WLPe  LQ UaQdRPL]ed  cOLQLcaO  WULaOV. TKLV  cRQWLQXed  WR be  WKe  caVe  LQ EXURSe  XQWLO 
WKe  OaVW  decade, bXW  LQ WKLV  cRXQWU\  cKePRWKeUaS\  (XVXaOO\  BCNU) JUadXaOO\  caPe  WR be 
acceSWed  aV  a XVefXO  addLWLRQaO  WUeaWPeQW  cRPSRQeQW  deVSLWe  WKe  abVeQce  Rf  defLQLWLYe 
eYLdeQce  fURP cOLQLcaO  WULaOV. PaUW  Rf  WKe  UeaVRQ fRU WKLV  acceSWaQce  Rf  cKePRWKeUaS\  KaV 
beeQ WKaW  YeU\  feZ  SaWLeQWV  UeceLYLQJ  RQO\  UadLaWLRQ VXUYLYe  ORQJeU WKaQ WZR \eaUV  (3- 
10%), cRPSaUed  WR 15-25%  Rf  SaWLeQWV  aOVR UeceLYLQJ  cKePRWKeUaS\. 
 
TKe  LQLWLaO  aSSURacK WR XVLQJ  UadLaWLRQ WR WUeaW  JOLRPaV  ZaV  ZKROe-Kead  UadLaWLRQ, bXW  WKLV 
ZaV  abaQdRQed  becaXVe  Rf  WKe  VXbVWaQWLaO  QeXURORJLcaO  defLcLWV  WKaW  UeVXOWed, VRPeWLPeV 
aSSeaULQJ  a cRQVLdeUabOe  WLPe  afWeU WUeaWPeQW. CXUUeQW  cOLQLcaO  SUacWLce  XVeV  a PRUe 
fRcXVed  UadLaWLRQ fLeOd  WKaW  LQcOXdeV  RQO\  2-3 cP be\RQd  WKe  SeULSKeU\  Rf  WKe  WXPRU VLWe. 
BecaXVe  Rf  WKe  SRWeQWLaO  fRU UadLaWLRQ QecURVLV, WKe  cXUUeQW  OeYeO  Rf  UadLaWLRQ WKaW  LV 
cRQVLdeUed  Vafe  LV  OLPLWed  WR 55-60 G\. EYeQ aW  WKLV  OeYeO, VLJQLfLcaQW  defLcLWV  Pa\  RccXU, 
RfWeQ aSSeaULQJ  VeYeUaO  \eaUV  afWeU WUeaWPeQW. TKe  PRVW  cRPPRQ caXVeV  Rf  WKeVe  defLcLWV 
aUe  daPaJe  WR WKe  P\eOLQ Rf  WKe  OaUJe  ZKLWe  fLbeUV, ZKLcK aUe  WKe  PaLQ WUaQVPLWWeUV  Rf 
LQfRUPaWLRQ beWZeeQ dLffeUeQW  ceQWeUV  Rf  WKe  bUaLQ, aQd  daPaJe  WR WKe  VPaOO  bORRd 
YeVVeOV, ZKLcK UeVXOWV  LQ aQ LQadeTXaWe  bORRd  VXSSO\  WR WKe  bUaLQ aQd  aOVR LQcUeaVeV  WKe 
OLNeOLKRRd  Rf  VWURNeV. AQ addLWLRQaO  ULVN, QRW  \eW  SURYeQ cOLQLcaOO\  becaXVe  Rf  WKe  W\SLcaO 
VKRUW  VXUYLYaO  WLPeV  Rf  JOLRbOaVWRPa SaWLeQWV, LV  WKe  JURZWK Rf  VecRQdaU\  WXPRUV  dXe  WR 
WKe  UadLaWLRQ daPaJe  WR WKe  DNA. HRZeYeU, e[SeULPeQWaO  ZRUN ZLWK aQLPaO  PRdeOV  KaV 
VXSSRUWed  WKe  UeaOLW\  Rf  WKLV  ULVN (208). TKUee-\eaU-ROd  QRUPaO  UKeVXV  PRQNe\V  ZeUe 
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JLYeQ ZKROe  bUaLQ UadLaWLRQ XVLQJ  a SURWRcRO  VLPLOaU WR WKe  cRPPRQ KXPaQ UadLaWLRQ 
SURWRcRO  aQd  WKeQ fROORZed  fRU 2-9 \eaUV  WKeUeafWeU. A VWaUWOLQJ  82%  Rf  WKe  PRQNe\V 
deYeORSed  JOLRbOaVWRPa WXPRUV  dXULQJ  WKaW  fROORZ-XS  SeULRd. IW  LV  cXUUeQWO\  XQcOeaU WR 
ZKaW  deJUee  a VLPLOaU ULVN RccXUV  fRU KXPaQ SaWLeQWV  ZKR aUe  ORQJ-WeUP VXUYLYRUV. 
 
TKe  PaMRU addLWLRQaO  XVe  Rf  UadLaWLRQ LQ WKe  WUeaWPeQW  Rf  JOLRPaV  KaV  beeQ ORcaOL]ed 
UadLaWLRQ WR WKe  WXPRU fLeOd, afWeU WKe  e[WeUQaO-beaP UadLaWLRQ WUeaWPeQW  LV  fLQLVKed  (RU 
VRPeWLPeV  cRQcXUUeQWO\), eLWKeU b\  XVe  Rf  LPSOaQWed  UadLaWLRQ VeedV  (W\SLcaOO\  UadLRacWLYe 
LRdLQe), a SURcedXUe  NQRZQ aV  bUacK\WKeUaS\, WKe  XVe  Rf  UadLRVXUJeU\  (LQcOXdLQJ  JaPPa 
NQLfe), RU b\  WKe  LQVeUWLRQ LQWR WKe  WXPRU caYLW\  Rf  aQ LQfOaWabOe  baOORRQ cRQWaLQLQJ 
UadLRacWLYe  fOXLd  (JOLaVLWe). PUeYLRXV  edLWLRQV  Rf  WKLV  WUeaWPeQW  VXPPaU\  deYRWed 
cRQVLdeUabOe  dLVcXVVLRQ WR WKeVe  WUeaWPeQWV. HRZeYeU, WKeVe  WUeaWPeQWV  QRZ  aUe  XVed 
PXcK OeVV  fUeTXeQWO\. TZR dLffeUeQW  UaQdRPL]ed  WULaOV  Rf  bUacK\WKeUaS\  faLOed  WR VKRZ  a 
VWaWLVWLcaOO\  VLJQLfLcaQW  VXUYLYaO  beQefLW  eYeQ WKRXJK WKe  SURcedXUe  caXVeV  cRQVLdeUabOe 
WR[LcLW\  LQ WeUPV  Rf  UadLaWLRQ QecURVLV  (209). A UeceQW  UaQdRPL]ed  VWXd\  Rf  UadLRVXUJeU\ 
(210) VLPLOaUO\  faLOed  WR VKRZ  a beQefLW. GOLaVLWe  KaV  \eW  WR be  VWXdLed  LQ a UaQdRPL]ed 
WULaO. 
 
TKe  XVXaO  LQWeUSUeWaWLRQ Rf  WKe  faLOXUe  WR fLQd  a beQefLW  LQ WKe  UaQdRPL]ed  WULaOV  LV  WKaW  WKe 
LQLWLaO  VWXdLeV  LQdLcaWLQJ  a VXUYLYaO  beQefLW  (XVXaOO\  LQcUeaVLQJ  VXUYLYaO  WLPe  abRXW  a \eaU) 
LQYROYed  a KLJKO\  VeOecWed  SaWLeQW  SRSXOaWLRQ, ZKR RWKeUZLVe  Kad  a JRRd  SURJQRVLV 
UeJaUdOeVV  Rf  ZKeWKeU WKe\  UeceLYed  WKe  SURcedXUe. HRZeYeU, VeOecWLRQ bLaV  VeePV  QRW  WR 
accRXQW  fRU aOO  Rf  WKe  beQefLWV  Rf  WKe  SURcedXUe. FRU e[aPSOe, WKe  XVe  Rf  JOLaVLWe  fRU 
UecXUUeQW  GBM  WXPRUV  SURdXced  a PedLaQ VXUYLYaO  WLPe  Rf  36 ZeeNV  (211), ZKLcK 
cRPSaUeV  faYRUabO\  ZLWK a PedLaQ VXUYLYaO  WLPe  Rf  RQO\  28  ZeeNV  ZKeQ JOLadeO  ZafeUV 
ZeUe  LPSOaQWed  fRU UecXUUeQW  WXPRUV, eYeQ WKRXJK eOLJLbLOLW\  cULWeULa ZeUe  VLPLOaU fRU WKe 
WZR SURcedXUeV. MRUeRYeU, ZKeQ SaWLeQWV  UeceLYLQJ  JOLaVLWe  aV  SaUW  Rf  WKe  LQLWLaO 
WUeaWPeQW  (212) ZeUe  SaUWLWLRQed  accRUdLQJ  WR accRUdLQJ  WR eVWabOLVKed  SURJQRVWLc 
YaULabOeV, aQd  eacK SaUWLWLRQ ZaV  cRPSaUed  WR LWV  aSSURSULaWe  KLVWRULcaO  cRQWURO, VXUYLYaO 
WLPe  ZaV  JUeaWeU fRU SaWLeQWV  UeceLYLQJ  JOLaVLWe  LQ eacK Rf  WKe  VeSaUaWe  SaUWLWLRQV. 
 
PeUKaSV  WKe  beVW  UeVXOWV  UeSRUWed  LQYROYLQJ  UadLaWLRQ bRRVWV  cRPeV  fURP WKe  cRPbLQaWLRQ 
Rf  SeUPaQeQW  UadLRacWLYe  LRdLQe  VeedV  ZLWK JOLadeO  (212). MedLaQ VXUYLYaO  fRU SaWLeQWV 
ZLWK UecXUUeQW  JOLRbOaVWRPaV  ZaV  69 ZeeNV, aOWKRXJK accRPSaQLed  b\  cRQVLdeUabOe  bUaLQ 
QecURVLV. TKe  XVe  Rf  JOLadeO  aORQe  LQ WKe  VaPe  WUeaWPeQW  ceQWeU, b\  cRPSaULVRQ, SURdXced 
a PedLaQ VXUYLYaO  WLPe  Rf  28  ZeeNV, ZKLOe  WKe  XVe  Rf  WKe  UadLaWLRQ VeedV  aORQe  SURdXced  a 
PedLaQ VXUYLYaO  Rf  47  ZeeNV. 
 
IPSUeVVLYe  UeVXOWV  KaYe  aOVR beeQ RbWaLQed  ZLWK WKe  addLWLRQ Rf  fUacWLRQaWed  UadLRVXUJeU\ 
WR WKe  VWaQdaUd  SWXSS  SURWRcRO  fRU QeZO\  dLaJQRVed  SaWLeQWV  (213). FRU 36 GBM  SaWLeQWV 
PedLaQ VXUYLYaO  (fURP dLaJQRVLV) ZaV  28  PRQWKV  aQd  WZR-\eaU VXUYLYaO  ZaV  57%. MedLaQ 
SURJUeVVLRQ-fUee  VXUYLYaO  (fURP VWXd\  eQWU\) fRU WKe  GBM  SaWLeQWV  ZaV  10 PRQWKV. 
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TKe  fRUeJRLQJ  UeVXOWV  VXJJeVW  WKaW  VXSSOePeQWaU\  UadLaWLRQ SURcedXUeV  dR SURYLde  VRPe 
beQefLW, bXW  LW  LV  LPSRUWaQW  WR aSSUecLaWe  WKaW  aOO  RQO\  a SRUWLRQ Rf  SaWLeQWV  ZLOO  be  eOLJLbOe 
fRU VXcK WUeaWPeQW. RadLaWLRQ QecURVLV  caXVed  b\  WKe  WUeaWPeQW  PXVW  be  cRQVLdeUed  aV 
ZeOO. 
 

H\berbaric o[\gen  and other radiosensiti]ers¬
 
A SRWeQWLaOO\  LPSRUWaQW  PRdLfLcaWLRQ Rf  WKe  VWaQdaUd  UadLaWLRQ SURWRcROV  LQYROYeV  WKe  XVe 
Rf  K\SeUbaULc R[\JeQ SULRU WR eacK UadLaWLRQ VeVVLRQ. IQ a VWXd\  cRQdXcWed  LQ JaSaQ (214), 
57  KLJK-JUade  JOLRPa SaWLeQWV  UeceLYed  WKe  VWaQdaUd  UadLaWLRQ SURWRcRO  ZLWK WKe  addLWLRQ 
Rf  K\SeUbaULc R[\JeQ 15  PLQXWeV  SULRU WR eacK UadLaWLRQ VeVVLRQ. FRXU URXQdV  Rf 
cKePRWKeUaS\  ZeUe  aOVR adPLQLVWeUed, WKe  fLUVW  dXULQJ  WKe  UadLaWLRQ SeULRd  Rf  WUeaWPeQW. 
FRU WKe  39 JOLRbOaVWRPa SaWLeQWV, WKe  PedLaQ VXUYLYaO  WLPe  ZaV  17  PRQWKV, ZLWK a YeU\ 
KLJK UaWe  Rf  WXPRU UeJUeVVLRQ. FRU WKe  18  SaWLeQWV  ZLWK aQaSOaVWLc aVWURc\WRPa, PedLaQ 
VXUYLYaO  ZaV  113 PRQWKV. TZR-\eaU VXUYLYaO  ZaV  UeSRUWed  VeSaUaWeO\  fRU UecXUVLYe 
SaUWLRQLQJ  caWeJRULeV  I-IV aQd  V-VI, WKe  OaWWeU LQcOXdLQJ  RQO\  JOLRbOaVWRPa SaWLeQWV. FRU 
caWeJRULeV  I- IV, WZR-\eaU VXUYLYaO  ZaV  50%; fRU caWeJRULeV  V aQd  VI, WZR-\eaU VXUYLYaO 
ZaV  38%. 
 
A ORQJ-VWaQdLQJ  JRaO  Rf  UadLaWLRQ RQcRORJ\  KaV  beeQ WR fLQd  a UadLaWLRQ VeQVLWL]eU WKaW 
dReV  QRW  LQcUeaVe  WR[LcLW\  WR QRUPaO  WLVVXe. OQe  Rf  WKe  PRVW  SURPLVLQJ  adYaQceV  WRZaUd 
WKLV  JRaO  ZaV  UeSRUWed  aW  WKe  2011 ASCO PeeWLQJ  (215). A QeZ  dUXJ  deULYed  fURP WKe 
Wa[aQe  faPLO\, ZLWK WKe  QaPe  OPAXIO, ZaV  cRPbLQed  ZLWK WKe  VWaQdaUd  TePRdaU + 
UadLaWLRQ SURWRcRO  dXULQJ  WKe  UadLaWLRQ SKaVe  Rf  WKe  WUeaWPeQW. TKe  UeVSRQVe  UaWe  fRU 25 
SaWLeQWV  (17  GBM) ZaV  45%  ZLWK 27%  KaYLQJ  a cRPSOeWe  UeVSRQVe. WLWK a PedLaQ 
fROORZ-XS  Rf  22 PRQWKV, PedLaQ SURJUeVVLRQ-fUee  VXUYLYaO  ZaV  14.9 PRQWK (13.5  PRQWKV 
fRU GBM  SaWLeQWV). MedLaQ RYeUaOO  VXUYLYaO  Kad  QRW  beeQ UeacKed  aW  WKe  WLPe  Rf  WKe 
UeSRUW. NRWe  WKaW  WKe  PedLaQ PFS fRU WKe  VWaQdaUd  WUeaWPeQW  ZLWKRXW  OPAXIO LV  6.9 
PRQWKV. 
 

¬

Proton  radiation  therap\¬
 
AQ aOWeUQaWLYe  WR WKe  VWaQdaUd  X-Ua\  UadLaWLRQ LV  WKe  XVe  Rf  SURWRQ beaPV, aOWKRXJK RQO\  a 
feZ  WUeaWPeQW  ceQWeUV  KaYe  WKe  UeTXLUed  eTXLSPeQW. TR daWe, WKeUe  KaV  beeQ QR 
PeaQLQJfXO  cRPSaULVRQ Rf  WKe  effLcac\  Rf  SURWRQ-beaP UadLaWLRQ aQd  WKe  QRUPaO 
SURcedXUe. HRZeYeU, RQe  UeceQW  VWXd\  LQ JaSaQ dLd  UeSRUW  XQXVXaOO\  SRVLWLYe  UeVXOWV 
ZKeQ WKe  WZR fRUPV  Rf  UadLaWLRQ ZeUe  cRPbLQed, WKe  VWaQdaUd  SURcedXUe  LQ WKe  PRUQLQJ, 
aQd  WKe  SURWRQ-beaP UadLaWLRQ LQ WKe  afWeUQRRQ (216). AOVR XVed  ZaV  ACNU, a cKePLcaO 
cRXVLQ Rf  BCNU  aQd  CCNU. MedLaQ VXUYLYaO  fRU 20 SaWLeQWV  ZaV  21.6 PRQWK, ZLWK -1- 
\eaU aQd  2-\eaU SURJUeVVLRQ-fUee  UaWeV  Rf  45%  aQd  16%. HRZeYeU, WKeUe  ZeUe  VL[ caVeV  Rf 
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UadLaWLRQ QecURVLV  WKaW  UeTXLUed  VXUJeU\, LQdLcaWLQJ  a cRQVLdeUabO\  KLJKeU WR[LcLW\  WKaQ 
QRUPaOO\  RccXUV  ZLWK WKe  VWaQdaUd  UadLaWLRQ SURcedXUe. 
 

¬

Radiation via Monoclonal Antibodies¬
 
AQ aOWeUQaWLYe  fRU SURYLdLQJ  a UadLaWLRQ bRRVW  be\RQd  WKe  VWaQdaUd  e[WeUQaO  fLeOd 
UadLaWLRQ LQYROYeV  aWWacKLQJ  UadLRacWLYe  LRdLQe-131 WR a PRQRcORQaO  aQWLbRd\  WKaW  WaUJeWV 
a VSecLfLc aQWLJeQ, WeQaVcLQ, ZKLcK RccXUV  RQ aOPRVW  aOO  KLJK-JUade  JOLRPa WXPRUV  aQd  QRW 
RQ QRUPaO  bUaLQ ceOOV. TKe  PRQRcORQaO  aQWLbRdLeV  aUe  LQfXVed  dLUecWO\  LQWR WKe  WXPRU 
caYLW\  RYeU a SeULRd  Rf  VeYeUaO  da\V, aQd  UeSRUWedO\  SURdXceV  PXcK OeVV  UadLaWLRQ QecURVLV 
WKaQ eLWKeU bUacK\WKeUaS\  RU UadLRVXUJeU\. TKe  PedLaQ VXUYLYaO  WLPe  fURP a SKaVe  2 
cOLQLcaO  WULaO  Rf  WKLV  WUeaWPeQW  fRU UecXUUeQW  GBM  WXPRUV  ZaV  56 ZeeNV  (217). IQ WKe  fLUVW 
VWXd\  WKaW  UeSRUWed  XVLQJ  WKLV  aSSURacK aV  LQLWLaO  WUeaWPeQW  (218) SaWLeQWV  UeceLYed  WKe 
PRQRcORQaO  aQWLbRdLeV, fROORZed  b\  WKe  VWaQdaUd  e[WeUQaO-beaP UadLaWLRQ aQd  WKeQ a \eaU 
Rf  cKePRWKeUaS\. Of  33 SaWLeQWV, RQO\  RQe  UeTXLUed  Ue-RSeUaWLRQ fRU QecURWLc WLVVXe  caXVed 
b\  WKe  UadLaWLRQ. MedLaQ VXUYLYaO  WLPe  ZaV  79 ZeeNV  fRU WKe  SaWLeQWV  ZLWK JOLRbOaVWRPa 
(27  Rf  33 Rf  WRWaO  SaWLeQWV) aQd  87  ZeeNV  fRU aOO  SaWLeQWV. EVWLPaWed  WZR-\eaU VXUYLYaO  UaWe 
fRU GBM  SaWLeQWV  ZaV  35%. A VXbVeTXeQW  UeSRUW  Rf  WKe  UeVXOWV  fRU aQ e[SaQded  QXPbeU 
Rf  SaWLeQWV  LQdLcaWed  a PeaQ SURJUeVVLRQ-fUee  VXUYLYaO  Rf  17.2 PRQWKV, cRPSaUed  WR 4-10 
PRQWKV  fRU RWKeU WUeaWPeQW  SURcedXUeV  (219). MedLaQ RYeUaOO  VXUYLYaO  PeaVXUed  fURP WKe 
WLPe  Rf  dLaJQRVLV  ZaV  24.9 PRQWKV. AW  WKe  SUeVeQW  WLPe, KRZeYeU, RQO\  RQe  WUeaWPeQW 
ceQWeU (DXNe  UQLYeUVLW\) KaV  XVed  WKLV  SURcedXUe. A PXOWL-ceQWeU cOLQLcaO  WULaO  ZaV 
SOaQQed, bXW  WKe  cRPSaQ\  VSRQVRULQJ  WKe  WULaO  aSSaUeQWO\  KaV  VKeOYed  WKRVe  SOaQV  fRU WKe 
LQdefLQLWe  fXWXUe. 
 
A VecRQd  W\Se  Rf  PRQRcORQaO  aQWLbRd\  WUeaWPeQW, deYeORSed  aW  HaKQePaQ UQLYeUVLW\ 
MedLcaO  ScKRRO  LQ PKLOadeOSKLa, WaUJeWV  WKe  eSLdeUPaO  JURZWK facWRU UeceSWRU, ZKLcK LV 
RYeUe[SUeVVed  LQ WKe  PaMRULW\  Rf  GBM  WXPRUV  (220) FRU SaWLeQWV  ZKR UeceLYed  WKe  MAB 
WUeaWPeQW  LQ cRPbLQaWLRQ ZLWK VWaQdaUd  UadLaWLRQ, PedLaQ VXUYLYaO  WLPe  ZaV  14.5  PRQWKV; 
FRU SaWLeQWV  ZKR UeceLYed  WKe  VaPe  SURWRcRO  bXW  ZLWK WKe  addLWLRQ Rf  WePRdaU, PedLaQ 
VXUYLYaO  ZaV  20.4 PRQWKV. 
 
A WKLUd  W\Se  Rf  PRQRcORQaO  aQWLbRd\, QaPed  CRWaUa, LV  deVLJQed  WR bLQd  ZLWK SURWeLQV  WKaW 
aUe  e[SRVed  RQO\  ZKeQ ceOOV  aUe  d\LQJ, ZLWK WKe  UeVXOW  WKaW  adMaceQW  OLYLQJ  WXPRU ceOOV  aUe 
UadLaWed  b\  WKe  UadLaWLRQ ORad  caUULed  b\  WKe  PRQRcORQaO  aQWLbRd\. TKLV  UaWLRQaOe  LV  baVed 
RQ WKe  facW  WKaW  WKaW  ceQWeUV  Rf  GBM  WXPRUV  KaYe  a OaUJe  aPRXQW  Rf  QecURVLV. TKLV 
aSSURacK KaV  beeQ XQdeU deYeORSPeQW  b\  PeUeJULQe  PKaUPaceXWLcaOV, a VPaOO  bLRWecK 
ZLWK OLPLWed  fXQdLQJ. ReceQWO\  WKe\  UeSRUWed  WKe  ORQJ-WeUP UeVXOWV  fURP 28  UecXUUeQW 
GBM  SaWLeQWV  VWXdLed  RYeU a QLQe-\eaU SeULRd  (221). SeYeQ Rf  WKe  28  SaWLeQWV  VXUYLYed 
PRUe  WKaQ RQe  \eaU, ZKLOe  3 Rf  WKe  28  VXUYLYed  ORQJeU WKaQ fLYe  \eaUV  (2 PRUe  WKaQ 9 
\eaUV). MedLaQ VXUYLYaO  ZaV  38  ZeeNV. 
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CRQFOXGLQJ RHPaUNV¬
 
WLWK eacK SaVVLQJ  \eaU WKe  LQfRUPaWLRQ abRXW  WUeaWPeQW  RSWLRQV  KaV  e[SaQded, PaNLQJ  LW 
LQcUeaVLQJO\  dLffLcXOW  fRU WKe  QeZO\  dLaJQRVed  SaWLeQW, RU WKeLU faPLOLeV, WR dLVceUQ ZKLcK 
LV  WKe  beVW  WUeaWPeQW  SOaQ WR fROORZ. KeeS  LQ PLQd  WKaW  I aP QRW  a SK\VLcLaQ ZLWK dLUecW 
cRQWacW  ZLWK SaWLeQWV  aQd  WKe  YaOXabOe  LQfRUPaWLRQ WKaW  SURYLdeV. OQ WKe  RWKeU KaQd, P\ 
RSLQLRQV  aUe  QRW  cRQVWUaLQed  b\  WKe  cRQYeQWLRQV  Rf  WKe  PedLcaO  V\VWeP, ZKLcK RfWeQ 
KaPVWULQJ  RQcRORJLVWV  LQ cRQVLdeULQJ  WKe  SRVVLbOe  RSWLRQV. 
 
M\  fLUVW  SLece  Rf  adYLce  LV  WR VeeN WUeaWPeQW  aW  a PaMRU bUaLQ WXPRU ceQWeU. TKeLU VXUJLcaO 
WecKQLTXeV  aUe  PRUe  OLNeO\  WR be  VWaWe-Rf-WKe-aUW, ZKLcK LQ WXUQ PeaQV  WKe  SaWLeQW  ZLOO  be 
PRUe  OLNeO\  WR UeceLYe  a cRPSOeWe  UeVecWLRQ, QRZ  NQRZQ WR be  a VWURQJ  cRQWULbXWRU WR 
ORQJeU VXUYLYaO. AOVR LPSRUWaQW  LV  WKaW  PaMRU ceQWeUV  ZLOO  be  beWWeU eTXLSSed  WR UeWaLQ 
WXPRU VaPSOeV  WKaW  ZLOO  aOORZ  YaULRXV  WeVWV  Rf  JeQeWLc PaUNeUV  WKaW  KaYe  LPSRUWaQW 
LPSOLcaWLRQV  fRU ZKLcK WUeaWPeQWV  aUe  PRVW  OLNeO\  WR be  VXcceVVfXO  fRU WKe  LQdLYLdXaO 
SaWLeQW. PaWLeQWV  VKRXOd  UeTXeVW  SULRU WR VXUJeU\  WKaW  WKeLU WXPRU WLVVXe  be  fUR]eQ aQd 
SUeVeUYed  fRU OaWeU XVe. 
 
UQOLNe  eYeQ WeQ \eaUV  aJR, WKeUe  QRZ  aUe  PeaQLQJfXO  cKRLceV  fRU effecWLYe  WUeaWPeQW 
SURWRcROV, aOWKRXJK VeYeUaO  Rf  WKe  PRVW  SURPLVLQJ  aUe  VWLOO  LQ cOLQLcaO  WULaOV  aQd  QRW 
JeQeUaOO\  aYaLOabOe. VaccLQe  aQd  YLUaO  WKeUaSLeV  VXcK aV  deQdULWLc ceOO  YaccLQe  WaUJeWed  WR 
CMV SS65  (SUefeUabO\  cRPbLQed  ZLWK WeWaQXV-dLSWKeULa WR[RLd  SUecRQdLWLRQLQJ  aQd/RU 
baVLOL[LPab) fRU QeZO\  dLaJQRVed  GBM, aQd  WKeUaSLeV  fRU UecXUUeQW  GBM  VXcK aV 
SROLR-UKLQRYLUXV  aQd  DNX-2401 adeQRYLUXV  KaYe  aOO  VeeQ SaUWLcXOaUO\  VWURQJ  UeVXOWV  LQ 
eaUO\  VWaJe  WULaOV  aQd  aUe  cXUUeQWO\  UecUXLWLQJ  SaWLeQWV. ReceQWO\  LQLWLaWed  WULaOV  cRPbLQLQJ 
YaccLQeV  ZLWK PD-1 aQWLbRdLeV  OLNeO\  UeSUeVeQW  WKe  Qe[W  VWeS  LQ WKe  adYaQcePeQW  Rf 
LPPXQRWKeUaS\  fRU KLJK JUade  JOLRPa (NCT02529072, NCT02798406).  OSWXQe  (TXPRU 
TUeaWLQJ  FLeOdV) KaV  beeQ aSSURYed  b\  WKe  FDA aQd  aV  Rf  JXO\  2016 KaV  beeQ added  WR WKe 
NCCN JXLdeOLQeV  aV  a VWaQdaUd  WUeaWPeQW  fRU QeZO\  dLaJQRVed  JOLRbOaVWRPa.  
PaWLeQWV  LQeOLJLbOe  fRU SURPLVLQJ  WULaOV  Pa\  VWLOO  PaNe  XVe  Rf  RWKeU RSWLRQV  deVcULbed 
WKURXJKRXW  WKLV  dRcXPeQW, VXcK aV  UeSXUSRVed  dUXJV, QRQ-SUeVcULSWLRQ VXSSOePeQWV, 
dLeWaU\  aQd  OLfeVW\Oe  LQWeUYeQWLRQV.  WKLOe  VXcK aQ e[SeULPeQWaO  aSSURacK LV  beVW  dRQe  LQ 
cR-RSeUaWLRQ ZLWK a NQRZOedJeabOe  SK\VLcLaQ, WKe  abVeQce  Rf  a WUXO\  effecWLYe  VWaQdaUd  Rf 
caUe  fRU WKLV  dLVeaVe  PeaQV  WKaW  SaWLeQW  e[SeULPeQWaWLRQ LV  LQeYLWabOe, ZLWK RU ZLWKRXW  WKe 
JXLdaQce  Rf  a OLceQVed  PedLcaO  SUacWLWLRQeU.  TKLV  dRcXPeQW  aLPV  WR SURYLde  LQfRUPaWLRQ 
WR PaNe  VXcK aQ aSSURacK aV  LQfRUPed  aQd  edXcaWed  aV  SRVVLbOe, ZLWK WKe  XOWLPaWe  aLP Rf 
LPSURYLQJ  RXWcRPeV  be\RQd  ZKaW  LV  e[SecWed  ZLWK VWaQdaUd  WUeaWPeQWV  aORQe.  
 
See  ASSeQdL[ B fRU fXUWKeU UeVRXUceV. 
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ASSHQGL[ A:  SXPPaU\  RI PaMRU UHYLVLRQV¬
 

2017¬
 
ChaSWeU 2, VPall  UaQdRPi]ed  WUial  cRPSaUed  6  YeUVXV 12  PRQWhV Rf adjXYaQW 
WePR]RlRPide  fRU QeZl\ diagQRVed  gliRblaVWRPa  iQ  Whe  HoZ man\ c\cles of TMZ?  SecWiRQ 
 
ChaSWeU 3, XSdaWed  daWa  fURP Whe  EF-14  WUial  Rf OSWXQe  fRU QeZl\ diagQRVed  GBM 
 
ChaSWeU 6, Rapam\cin  (sirolimus) plus h\dro[\chloroquine  
 
ChaSWeU 6, Methadone 
 
ChaSWeU 7, Metabolic therap\ Zith  sodium R lipoate  plus h\dro[\citrate 
 
ChaSWeU 7, Efficac\ UeVXlWV Rf VPall  UaQdRPi]ed  WUial  WeVWiQg  SaWiYe[ (THC:CBD) fRU 
UecXUUeQW gliRblaVWRPa. Cannabis VecWiRQ 
 
ChaSWeU 8, ICT-107  WUial  VXVSeQded 
 
ChaSWeU 8, NiYRlXPab  PRQRWheUaS\ QRW VXSeUiRU WR  AYaVWiQ  PRQRWheUaS\ iQ 
CheckPaWe-143  WUial 
 
ChaSWeU 8, H\perprogression  folloZing  anti  PD-1/PD-L1  therap\ 
 
ChaSWeU 8, EGFRYIII-directed  CAR T-cells 
 
ChaSWeU 8, IL13RĮ2-targeted  Chimeric Antigen  Receptor T-cells (CAR T-cells) 
 
ChaSWeU 9, ABT-414 
 
ChaSWeU 9, MDNA55 
 
ChaSWeU 13, Baseline  blood  neutrophil  counts predict efficac\ of beYaci]umab  in  recurrent 
glioblastoma 
 
ChaSWeU 13, Angiotensin  s\stem inhibitors plus AYastin 
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ChaSWeU 13, VecWiRQ  RQ  Whe  RESCUE VWXd\ UeZUiWWeQ  iQ  Whe  Rechallenging  Zith  Temodar 
VecWiRQ 
 
ChaSWeU 13, QeZ VecWiRQ  RQ  VAL-083  (Dianh\drogalactitol) 

¬

2016¬
 
Chapter 1, Anaplastic astroc\toma  VecWiRQ 
 
Chapter 1, De[amethasone  VecWiRQ 
 
Chapter 2, HoZ man\ c\cles of TMZ?  VecWiRQ: diVcXVViRQ  Rf SURlRQgiQg  WePR]RlRPide 
c\cleV WR  12, RU PRUe  WhaQ  12  c\cleV. 
 
Chapter 3, Optune  plus chemoradiation  VecWiRQ: diVcXVViRQ  Rf FDA aSSURYal  Rf OSWXQe 
fRU QeZl\ diagQRVed  GBM, aQd  Whe  cRQWiQXaWiRQ  Rf OSWXQe  aW fiUVW UecXUUeQce. 
 
Chapter 5, Hormones and  Cancer Therap\ chaSWeU cUeaWed 
 
ChaSWeU 5, Angiotensin-II Receptor Blockers VecWiRQ 
 
Chapter 5, Beta-blockers VecWiRQ 
 
Chapter 5, Th\roid  Hormone  T4  VecWiRQ 
 
Chapter 6, Disulfiram VecWiRQ: UeVXlWV Rf Whe  ShaVe  1  dRVe  aQd  ShaUPacRd\QaPicV WUial  fRU 
gliRblaVWRPa. 
 
Chapter 6, Valproic acid  VecWiRQ: cRQWiQXiQg  debaWe  baVed  RQ  QeZ laUge  UeWURVSecWiYe 
VWXd\ b\ HaSSRld, WelleU eW al. 
 
Chapter 7, Gamma-Linolenic Acid  VecWiRQ  Ue-ZUiWWeQ 
 
Chapter 8, Agenus Prophage  Yaccine  VecWiRQ: diVcXVViRQ  Rf gUeaWl\ VXSeUiRU RXWcRPeV iQ 
SaWieQWV ZiWh  lRZ e[SUeVViRQ  Rf PD-L1 
 
Chapter 8, Dendritic cell  Yaccine  targeting  c\tomegaloYirus VecWiRQ: diVcXVViRQ  Rf 
iPSUeVViYe  SUeliPiQaU\ RXWcRPeV iQ  WUialV cRPbiQiQg  CMV-SS65  YacciQe  ZiWh 
WeWaQXV-diSWheUia  WR[Rid  SUecRQdiWiRQiQg  RU baVili[iPab. CXUUeQWl\ UecUXiWiQg  WUialV Rf CMV 
SS65  YacciQe. 
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Chapter 8, Rindopepimut VecWiRQ: Whe  failXUe  Rf Whe  ShaVe  3  WUial  (ACT IV) Rf UiQdRSeSiPXW 
fRU EGFRYIII SRViWiYe  QeZl\ diagQRVed  gliRblaVWRPa.  The  VXcceVV Rf Whe  UaQdRPi]ed 
ShaVe  2  ReACT WUial  fRU UecXUUeQW gliRblaVWRPa. 
 
Chapter 8, Wilms Tumor 1  peptide  Yaccine 
 
Chapter 8, Immune  checkpoint inhibitors VecWiRQ: QeZ daWa  RQ  QiYRlXPab  ZiWh  RU ZiWhRXW 
iSiliPXPab  fRU VPall  cRhRUWV Rf UecXUUeQW gliRblaVWRPa. 
 
Chapter 9, ParYoYirus (Zith  beYaci]umab) 
 
Chapter 10, Toca  511  / TocaFC VecWiRQ: SXbliVhed  UeVXlWV fRU ShaVe  1  WUial  Rf TRca  511 
iQjecWed  iQWR  Whe  UeVecWiRQ  caYiW\ fRU UecXUUeQW high-gUade  gliRPa. 
 
Chapter 11, Photod\amic Therap\: XSdaWed  UeVXlWV Rf ShRWRd\QaPic WheUaS\ fRU 
high-gUade  gliRPa  iQ  JaSaQ. 
 
Chapter 12, AYastin  VecWiRQ: eYideQce  baVed  RQ  Whe  AVAgliR  WUial  WhaW XSfURQW AYaVWiQ 
SURlRQgV VXUYiYal  iQ  SaWieQWV ZhR  UeceiYe  QR  fXUWheU WheUaS\ XSRQ  diVeaVe  UecXUUeQce. A 
QeZ VXbVecWiRQ  RQ  LoZer dose  AYastin  VXPPaUi]eV faYRUable  eYideQce  fRU dRVeV lRZeU 
WhaQ  Whe  VWaQdaUd  dRVe. 
 
Chapter 14 , QeZ Concluding  Remarks 
 
 

2015¬
 
Chapter 2, Combatting  chemoresistance  VecWiRQ: diVcXVViRQ  Rf cliQical  WUial  Rf 
h\dUR[\chlRURTXiQe  added  WR  VWaQdaUd  Rf caUe  fRU QeZl\ diagQRVed  gliRblaVWRPa. 
EYideQce  fRU VeQViWiYiW\ Rf EGFR-RYeUe[SUeVViQg  GBM cellV WR  chlRURTXiQe. 
 
Chapter 2, Optimi]ing  the  Schedule  of Chemotherap\ VecWiRQ: diVcXVViRQ  Rf UeWURVSecWiYe 
VWXd\ VhRZiQg  beQefiW Rf PeWURQRPic WePR]RlRPide  VchedXle  fRU EGFR-RYeUe[SUeVViQg 
RU EGFR-aPSlified  gliRblaVWRPa. 
 
Chapter 3, Patient Registr\ Dataset VecWiRQ: diVcXVViRQ  Rf OSWXQe  (NRYRcXUe WXPRU 
WUeaWiQg  fieldV) iQclXdiQg  Whe  PRiDe  daWaVeW aQd  UeVXlWV fURP Whe  UeceQW ShaVe  3  WUial  fRU 
QeZl\ diagQRVed  gliRblaVWRPa. 
 
Chapter 5, Accutane  VecWiRQ: eYideQce  fRU lRZ dRVe  AccXWaQe  SlXV iQWeUleXkiQ-2  iQ  RWheU 
caQceUV 
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Chapter 5, Keppra  VecWiRQ: KeSSUa  (leYeWiUaceWaP) e[WeQdV VXUYiYal  ZheQ  added  WR 
VWaQdaUd  Rf caUe  chePRWheUaS\ fRU QeZl\ diagQRVed  gliRblaVWRPa 
 
Chapter 5, Thalidomide  VecWiRQ: WhalidRPide  fRU adYaQced  VecRQdaU\ GBM 
 
Chapter 5, Valproic acid  VecWiRQ: YalSURic acid  cRPbiQed  ZiWh  chePRUadiaWiRQ  fRU QeZl\ 
diagQRVed  gliRblaVWRPa 
 
Chapter 5, A trial  of 3  repurposed  drugs VecWiRQ: XSdaWed  UeVXlWV fRU a  WUial  Rf 3 
UeSXUSRVed  dUXgV (AccXWaQe, CelebUe[, WhalidRPide) SlXV TePRdaU  
 
Chapter 7, DCVa[ VecWiRQ: QeZ UeVXlWV fRU ³iQfRUPaWiRQal  aUP ́ Rf DCVa[-L  WUial  (ie. 
RXWcRPeV fRU SaWieQWV ZhR  ZeUe  diVTXalified  fURP Whe  ShaVe  3  WUial  dXe  WR  eaUl\ diVeaVe 
SURgUeVViRQ, bXW ZhR  UeceiYed  Whe  YacciQe  RQ  cRPSaVViRQaWe  XVe  baViV) 
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