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Adenoviral p53 Gene Therapy for Lung Cancer
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Abstract

To determine the feasibility, safety, humoral immune
response, and biological activity of multiple intratumoral
injections of AdSCMV-p53, and to characterize the
pharmacokinetics of AdSCMV-pb3 in patients with advanced
non-small cell lung cancer (NSCLC). Fifteen patients with
histologically confirmed NSCLC and p53 mutations were
enrolled into this phase I trial. Nine patients received escalating
dose levels of AASCMV-p53 (1x10° to 110" plaque-forming
units[PFUJ) as monotherapy once every 4 weeks. Six patients
were treated on a 28-day schedule with Ad5CMV-p53 in
combination with intravenous administration of cisplatin
(80mg/m?). Patients were monitored for toxicity, vector
distribution, antibody formation, and tumor response. Fifteen
patients received a total of 63 intratumoral injections of
AdSCMV-pb3 without dose-limiting toxicity. The most
common treatment-related toxicity was a transient fever.
Specific pb3 transgene expression was detected using reverse-
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transcriptase polymerase chain reaction in biopsied tumor
tissues throughout the period of treatment despite of the
presence of neutralizing anti-adenovirus antibody. Distribution
studies revealed that the vector was detected in the gargle and
plasma, but rarely in the urine. Thirteen of 15 patients were
assessable for efficacy; one patient had a partial response
(squamous cell carcinoma at the carina), 10 patients had stable
disease, with three lasting >9 months, and 2 patients had
progressive disease. Multiple courses of intratumoral Ad5CMV-
p53 injection alone or in combination with intravenous
administration of cisplatin were feasible and well tolerated in
advanced NSCLC patients, and appeared to provide clinical
benefit.
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HDHETFRMEINTEY, #H L\ IGHEEIEH R W
FEEINTVD, ZOHGREOER & LT, it
g R A R0 s PR e A R A2 2 SR L 097\ & ) AR AR
R e, TORRBHBEEDPHELIN TRV EW)
BRAEZ N5, LAL, RIRRICHT 2 G
HRIIEMTHROUGEICHBL TV vy HidEkd b
02, JRETRIE & A R o W I A S BRE 2ok A
EEENE T ZE L T LELRD 5.

22043k DT L ANV TORERBERFZEIZ LY, R
RO RME, AT 2 B RS T L8
PIHIEIR T O Z D OBIRF RO FH O BRI 7% B 5-2°
OS2I CTEZY. BMROESEEE TH 251t
B O B R AFTEALISAE ) 7R b — 2 RIRPUE O
ED, TNSOBIRFAERIZ L B IEEEREOTELIZ
EEERLTWE ZEDFFH SN TE T 5, B
DT ANCEE BT AR E Lz Em R
(&, FEBRWIZIIPUES KRR b, B O b
FERWEGRRE L 3R e 5 a0 b T MO Wz iRE
g & U CRRIRIYIC S H SRR T & 5. FEEIC,
BEEE TR LR LEETOEFS T2 -7
D, FEHEGRERREE T2 ICREISEAT AL T, H
P o\ IR TR R BRSNS, L
L, HECIFFLEHEOEIZOWIE2DTHD, b
TUAL =Y aFIVAE T4 & L TCOMKRER & 6
WZE~DT 4 — RNy I PEEEEZEZ b, AT
&, SERIHLEE T CH B ps3%E 7@ fn iR R IR
WIZE D AEFTIRVL & T 5.

BEEIGTFE L TO pb3

b TR G AR AR A RIS T T
H D psIMEIETIE, #50% D v bIEMIEE TZ OHhE
LD SN, HEEA L AT BT L DORE
PEOMEFRICEE 2 E % R/ LT 5. pb3IE19794F
2 SVAOIEE ™ A VA D large T PUR L 4EET 50T
#®53kDa D ¥ 87 L LCHEE S Lzh%, 1989412
JEIHEET & L COWIENHL 2R DY, 20k
DOWFZE CTHEDEIER IR & T AEERT £ L%
COBIZFREOFEIZME T 5 2 & THIR% A FRE
AL TWA I ENbroTERY. $4bb, G
LA, G287 = v 7 K4 v N & LT oM E b4,
MO BEREKCHLT RNV ADFE, 7/ 10D
REVEE MR 5 72000 DNA B8, & 5 VI
HEWfZ ETH A, EHRe b psb3EETHEAT S

230

LT, BEMOEIHLHOD, £ OMEMBTT
RM=Y AR EERT LI EHTEEY. —4,
EH 7 e NRESZ BRI AR EIC pb3 % R 53
EHTH, THRM T ARMBEBEIHIIHEZE SN
T, OB, in vivo BIETHEEET) BO%R
GV HRT 2 L TOERERRPE 2D S 5.

p537%Z AWV eibEDEIZFaE

EFEZE b ps3BaTa BT 57T/ 74 VAN
7 % — (AdSCMV-p53, Advexin) (&, ™71 )V AH4GH
(W7 B 1 #8AFHEE RS L, 205 A b
AT VA TFaE—F—Lb FHEROIEEZ
p53 cDNA #HlARAATH 572057 (M1), E1#Efx
T ThT VAT 5 — 2 L72293Ma N T L A 35w
BECThb. Thbh, BENTHLEMBEANT, %53
N7z AV RYEFENZIS U7 ph3E a3 % iFE Y 5
23, BREGIIICIE Y A IV ABEEDS A SN D Z L id .,
AdSCMV-p53DJEEGLlZ X 1), FE/INHI A it A H 1299
IZBWTIZHEARTY, F-H3BIZBWTIIHIEHA > A
775~ (CDDP) L OBHTTERIZTHR =R
MFHFEINDY, X512, phTMEH AR HE ST D%
BatlL, mEFACEEIICERLZDY, CDY%
U I7 Y RSB E A L TR ERO RS BT O i
EEERLY, TNOOBRICLD ps3#EMETEAS
N o 2 JHBOREMILIC LB 5.2 5 2 L i
END., O NARY F =R 1L, PUBFIRH
GG HE TIERRO b N WiERETH 1), AdSCMV-p53
HBHOFEO—2 L L THRINEETH 5.

PSIBICTFBEDZhEERFFIS 1 AEIRRELER

i LU RS R AR M R i e & A0S, 19994F 3 H 0 5
20034F 4 H £ T, IR/t 1269 %5 AdSCMV-p53
2 & 25 THIBRRBEA bW, RERRERL,
s kg L LT ER T 9 B, WEERKFT
3B, FALKRFIEEAWZEHT T 2 6, SO ERE
BERET 160, FH5FI0E# 1263 AdSCMV-p53
BGfiebhCnd (E1).

1. &Z&k

FERGE L CIEBEDN14B] (93.3%) THALNZ
73, Grade 3%z 5 dDIx7%R <, 1T& A EHUSEFH
DIPNZIRAE L 7z, s cid, 161 (6.7%) @ Grade
1 o MERHEA & 361 (20%) @ Grade 2 /3 DAL
DA THoTz. ZOM, BOHERE L > TRIETHE
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Y e TGA—— 3
Xbal FHAR G Xhal
: 1.8kb j

CMVfD%T&EW P53cDNA (4QmeA
ITR ITR
- Ad5
A A

~E1 rr g sHy s s SF3

1 AdSCMV-p53 (Advexin) D

BE—MROT T/ IANVARY F =T, VAINVAOHIHICVELRE 1 L E 3#HEDFhESNTEY, HEMAMRZIZLD E 1 #l
ERBETEEGEBE LY FPHASINLE, AT ¥ —Tlx, ¥4 2oy 4V A (CMV) - 7OE—%—, & MEFH p53
cDNA, SV40 polyadenylation signal & V) 2 psS3#In 5B Aty bHS, 757/ A NVASREIHRKDONRZ ¥ —D/RIEL72E 1 #5512
HARAATHD, CONZ Y —%, E]#BIEF2EALZ293MBICREEELZ T, RKEDHEBEHENY ¥ — %k, Hilds2 L
NTE 5.

3 ARIBIZ BT B pEIEIET- BT D MRS F

(A) JEBIH#01. S8BT 2 5L EAE LI CTHIEY 2 B IO RF LE#EIC, [RELFETIC AdSCMV-p53DJE
PP G- & 14GE1T L7z, (FE) EEwr, () 4 E#ER, 5+ A BOREZHEITR. EE M, [RESBEIEFHEICR > Tw b,
Wb iEE AEIEE o TWA, (B) FEGI#02. 58 HEME. GHERNIITA TEICUBRARL R LEEER0 5 (). 251k (2
maE%) (), 97 Hf: (9 ME#E) o CT Wi, BERT.OoOMBIEIZO SN b, (C) JERI#04. 46k, ANk E2E
D RFE & WA 2 23R RS 2 R0 . AdSCMV-pS3DEE A 5- & CDDP O &&#%5-%%1r, B SD »Eig ..
Cfe) s, () 4 G, Oh) 10[ERGEA.
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BRI 5NTES T, CT #'1 F TS50 2. NS A

Bo& < CDDP H3k & Bb D IER, AR A RS L7 DNA #7577 — hE LTARY
LNTVDA, Wb KREDRRAEBROKE R ST ¥ —YERNR 754 < —%H\Tfr-72 PCR T
WENBHPNTH Y, HRAIBWTORGEITE iX, 10°PFU ORELHFE TORGOWE, 5HHO
EIHATIRECTH D L EZ BN A, WS\ b EIRE Oy & — Wi skt S, DL

K1 HBIIBIT D pS3BIATHFEMER AR FEH]

iE Bl 4/ e HE IS A TNM Z338/9% IR 542 Bl [EE
(k)
01 58/% R RERE KBS cT4NOMO St B (822353 RS 10° PFU 14
TGRS
(FhLRE:)
02 58/% W LR A3 cT4N2MO0 St IIB =S5 R ZHR 10° PFU 9
TG AR CT
(FARE:)
03 66/%  RFERE  AEAEX cT2NOMOSt 1B FAlf RE T 10° PFU 4
(fiF i) =S5
L ==
(R LAEA)
04 46/7¢ i Tt 13 cT2N3MI1 St IV =2 R CT 10° PFU-+CDDP 10
(FhLRE:)
05 55/9 W LR A3 cT4N1MO St IIB =S5 K8 10 PFEU+CDDP 3
TG AR s CT
(FLARER)
06 54/%  RWLERE Aokl c¢T3N2MO0 St IIB =2 R CT 10° PFU+CDDP 2
VGO ES
(B RE)
07 /% R REE ki b 2E cT4N1MO St 1B =) 35 RS 10" PFU 2
TS A
(FLRE:)
08 52/%9 R B FEL e c¢T2N2MO St IB AR RELEHE 10" PFU 1
T A
(Rk2:)
09 66/% R LER ki3 cT2NOMO St IB Tl CT 10" PFU 4
(#hrir) == 3R
JVCIE U AES
(EEEKR)
10 51/% PiHE il 2 cT2N2MI1 St IV =2 35S CT 10" PFU+CDDP 1
(BEEK)
11 51/% it Ffit 1% c¢T4N3MO0 St IIB 2 3E CT 10" PFU+CDDP 2
(B R)
12 61/% P LB Filifi b 2E cT4N2MO St 1B (8225 3R S48 10° PFU+CDDP 2
TCG AR
(FARER)
13 62/% R LB JeRt T E c¢T4N3MO St IIB AL REXEHE 10" PFU 1
TG AR
(HALREH)
14 70/% R LR el b 2E c¢T2N2MO St ITA s 35S RS 10" PFU 4
TG
(R R)
15 62/% P LB it - 2E cT4N2MO St 1B [ =2ia 3 AELE 10" PFU
o 4
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WL, FHLTT7THHOEECTEIME SN 2T
W7z, CT 74 FFHG CIIRELHETHRGOBITE
HNZ E N WS, T4 7 VI X - TIHERG-FH 1253
VNV RS Sz E 7, EENERS
b5, F5%305% ¥ — 7 IZiEhic Ry &=
sz, Lal, X7y —Wih oS8 Hk
THEELNLIAERERRIIFDO SN TRV, —T,
RAIZIFIFEAERY F— 3 ENTHESY, 24
BICT—EEIZFRD SN2 DA TH - 72. Ad5SCMV-p53
B GHIROEMY » 7V O CIE, 4SRRI IZERIL

L 7-#i#% > DNA-PCR |2 & Y422 0#%5-0 > ©37[H
TR T —=PREREINTEY, FLAEDTr—ATHE
FIIXR 7 F —DEAEALIC deliver ETWAH Z &
AR E N7z 2 JERITIE, ENE R G%25H H,
151 H BIZEIMDSHT e CTdH - 72, Wi b SRk S
& DNA-PCR 12T 2 & — Wi 2SS i, i hn )~
INEICHMRR SN, F 72, FY Y 7o RT-PCR 12
X D42 H34[a T p53 mRNA FHAGED S, EF
2 PESBIETHUNFE SN T VDL I EDHL %
o7z, EHIZ, MHPHTT 7/ 7 A v ARHIHTREIL,
FIZEITHRESRZRICER L TWie, $4bb, B
A D LA D 2D 59 pd3EIn T HBUIFHEIY IS
7zn<TBY, RSO SIEET 1k
HRIPURIE A BT RBCHEE BT B LIS %
WEHERI SN, F 72, AP ph3PUAREIE 3 BT
BRI IC EH AR SN2 2%, 2 BNZEER» S
HLTBY, TOMDIEF TIIHEELRZILITED LI
Loz,

3. ERZE

BRI AL 15FI 1361 (86.7%) TR HETH -
7275, PR 161 (7.7%), SD 1061 (76.9%), PD 2 fl
(15.4%) TH 1Y, 36l SDIEFITIZI » ALLEIC
bz BIRIROEENH SN, E512, 1610 PR E
BlL 210> SD FEGI, &3 BliE 6 ML EoiH#EE %
TBY, MRFEREOCEE, IMPEOMHK, MilG=o8n
ESEIROELZ: &0 QOL (quality of life) DOLER
JE~— 7 — DT % EOBKRNAEREIHER S L
7o. HEFERIE 1 4R40%, 24E13%, 34ET%THo 72
(2).

51 B H OFEBITIE, ED I OR OB
fii (PR) ARSI, 1M, FH4RO#RS- %2179 2
MHBETH o 7z, MM, HEEEAICIE CR 121
ES Loz, EEERIHS2IEAL, 22,5
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iR D pSSEIRT-100E - kAR, b1 %

DOIEBFHETEIE A 1 MOy & =5 THEfl S v Tw 7z
(K 3). KM EEORIEZFOHE A B HEOERTD,
BETKEOPIEA ZHEH L2120 b oA L
TWBEBS 7S, i Tih# . CDDP OPEH % Bt § %
EZOWIEAIEFE Y, HEE I LMI0r BEE T
FIE A AL o7z (K3), &5 ICHEBRZEN
FUL, Z OEBITIXTET 12 % 8 & 7zl Es
BOEEPEREK L 272 8 TH D, HHEK
THHE SN A0 EEORRIE ZFO 1061 H T,
CDDP % ffH§ %8Iz Fi6# % 2 BIfaAT L7226, W
PR A T o 72, 2Dk, 3FELLRITh ) EEY A
RFF & A LSS, HHERGS»S 34E9 » HOE
DS N7z, RERITIE, ps3EMETEAIZL YK
BRI TFE SN REEARIR SN DL, Ib
DIEBITIE, W52 EEOBEIFISBE I TH
D, REHICIZFENEEICE 728 LT, ZoERME
FEEMTRE L Z 2 S5 5.

IO DB FEERDSEROAEME

JEB N G- %47 9 BUTO LTI, Bl BT
BERAIRD RATERD H T HRAD D Y, HATHREREF
IZBWT pE3BEETIERIC L DB TE 2w,
EMTREREORT LEBETE L8 26 H T, K
EXHET O AdSCMV-po3# 512 & O AT HL O
) B 3 & B LS OBEEEATRRD S, LT #E
S —IERDIR Y, MRREREOTEE, BAEMIZIE
G R OB & AR OB s e (K3). &7
9 [Al DG F ATV, B 70 R I & He s iy 5 20T B ot L
7298, WEERE B L 22 - O EERER IR o

7z, Bef2® CT THEFEFENFSHRIEL, RArRhE
100 —
80
é\f 60
g
z 40 - ]
=
9}
20 - Lﬁ
0 T T T 1
0 12 24 36 48
Months

2 POEIATIHIEIC & 2 IR
B % 21T 7215600 Kaplan-Meier f#HT 12 X 5 A= 45 Hif



FEBE L T2 e Z 2 5N 5785, I IHRELG
MoKy ARRICELS bz, £ 6 HIH T,
FESSR O TP LBz XIS I ze 2
5727%, CDDP 24 L TW721i2d 2hb 5345 F i
OFAMICEREDSHBL, 6 7 ARIFET Sz,
WEFNROEFTHRFHIEICE L TCREHTH - 72
B, EHIHTH DM 2 FHROWEIITERE R
MOEBL TWD LSV,
SHROFIEE LT, ) ROMEGEENZBT
LEZHEREO—D L LTOICHPEZ b5, T2,
VEHERR & ORI B CHESR/NC L ) WIkREE B
F72 0, irh oM oRh & P 5 2 LIRS
N5b. SOICEEXHEEMNICZBNT, A7 MlA
BRSNS 21T) 2 L TE ORI A HIET 5 2
DR e B H b LI, BISIEGI RS- %
BEts 42 8T, X )BRIGHICAILZ:, @I hTT
WREZIGHR L L CORRMEEZRE LT BET
H5b.

BhbIC

pPS3IEZH R EFRREEIC X 0 7 A DR EWE o
THY, BEFHEROGFEET L L TRO THEIDY
oY TCTdb., pd3VIEFMIIZIZIE A ERE LS 2
T, R A BINIC 7 R b — 2 AICFHET SRR
BHIETH Y, - METAIHR R0/ BEE R & D
BHOERBEES R TE 2 JIIKRE AL Bbh
L. BEICHEEGTE, LedbEELREER 2, It
JEENEDPELNIUL, 78 ZEBICES R EDLT
SICERRIIZIZER TH 5. KEEMEZREMLT (Food
and Drug Administration : FDA) (3200349 B, 7
T/ A ) AHE] AdSCMV-p53 (Advexin) %, 2510
AH R R G BR 25 HE ATV 2 BHSEHIE 55 12 x0F L C Fast
Track Product & L CTalsE L7z, Advexin (/31 4 X
> F % — Introgen Therapeutics fLDBHZFEHE L TH 5
B, THICEVF—T 7 KI5y 7 LCOEEI
N, MO TOBEMRFIGEEA L L CTHERKTHE
HEND LI b LEZONDL, 5% E OB
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72, BRRWIZESHED & & T ps3BIn TR DL &R
AR S A, FRANIRRE 2 13 U & 5 2 il
ERIIECHEREN D L) 12735 2 &2 HIfFd 5.
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