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BIOACTIVITY OF HUMAN GM-CSF GENE THERAPY
IN METASTATIC RENAL CELL CARCINOMA
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Ex vivo GM-CSF gene therapy using transduced non-
immunogenic tumor cells induces potent, curative T-cell
mediated immune responses in animal models, including
poorly immunogenic models of prostate cancer. These
findings were translated into Phase I studies. A
randomized, double-blinded study with autologous,
irradiated renal cell carcinoma (RCC) vaccines was
conducted after nephrectomy plus (transfected) or minus
(non transfected) GM-CSF gene transfer in patients with
metastatic RCC. No dose limiting toxicities were
encountered in sixteen Stage IV fully evaluable patients.
No autoimmune disease, including nepbritis, was noted.
Induction of human T-cell mediated delayed type
hypersensitivity (DTH) to autologous RCC and normal
kidney was dependent on GM-CSF transfection and
vaccine dose. The largest induced DTH after 28 days

paralleled post-treatment partial clinical remission in the

GM-CSF gene transfer group. Immunohistochemistry
of skin biopsies at vaccine and DTH sites showed similar
macrophage, T-cell, and eosinophil responses seen in
murine models. No replication competent retrovirus
was detected. Dose escalation continues in the prostate
cancer Phase I trial, where bioactivity of antigen
presentation is clearly observed in vivo at the lowest dose
level. These Phase I studies demonstrated the
feasibility and safety of GM-CSF transfected, autologous
tumor vaccines on an outpatient basis. Identification of
immunodominant antigens is critical. These findings of
dose dependent bioactivity and a partial clinical
remission suggest that additional clinical studies are
warranted in patients with minimal residual disease.
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REFEET b 722 W IEEM I 45T GM-CSF &
ZFEEATHBEEFEEE, BIIBEDN LD ik
BFEHIZZLWELXEDT, BMEFVCTHIRZ
L7ERICAMTERO 2 RERIC T &R+ =
NoOHRITE | HOBKRFEICB SN TEBY), B
REEATH5EMREREOERRIC, MHBEMEIC
GM-CSF Bz F%&EAL (WJHETIZ GM-CSF ;&
EFEEAETIO) XHEBHBICEZIIRTRY 7
F U DEELE2EERABITONTWA. FH IV
DEEFHMATRERI 66T, RSDEEZETS L
IBEMHERONT, BRE2EOBACREERLED
ot BCOBMBEBIVCEFBIXNTAT
HAa%E A L7 BERBH S (DHT) &, GM-CSF
DEBEAFEBRET 7 F VEIEKIF L7, GM-CSF &8
BT, 4 A% ORK DHT 1ZEERN 2 B IE O 45 By

IHBREFITL T, 72 F > DHT EDOEEAE
BOGBELFABKTIE, vz 07 r—, THE, F
BEERIZE BRIGTRON, A XIDETNTRLNT:
bOLFEML T/ WHEEEATAL T TN
AR SN A o7z, FIBREDSE | HERRFE T
RERAEZEMLOOH 5%, RAMEHAETDH in viv
THERETREOEWEEFTRON TS, ThoDE
1 HFERMZE Clt, HEOIEE T GM-CSF # 81 X
BHET 7 F R L ANV TETTETELETH S
CENHL LR o7 REBFHICERELZATED
FENMBEL L5, FEEEECTH 7228, BIK
BSOS BRIIR TH o722 Eh b, 41k, BEE
BEOLLVEECOBRKMEIT E L&t IS
AZEDVHFEINA.
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