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Adoptive Cellular Therapy

 The administration of cells with
antitumor activity as anticancer

therapy.
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Clinically tested forms of
adoptive cellular therapy

Lymphokine activated Kkiller cells [LAK]
Tumor infiltrating lymphocytes [TIL]

» Autolympnocyte Therapy [ALT]

s Denaritic cellitherapy: [IDC]

. Non-myeloabiative: allogenelc stemrcell
transpiant and doner ympnecyte
tRierapy/ DL
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How do lymphoctyes Kill
malignant cells?

Granule Exocytosis: transfer of perforin
(eytolysin = pore-forming protein-PEP) In

: arine

[alnsielr O S€E

v y L% C-:).r.r \J. C
plioteases (gzm JJ) — memnrane leaks, &
apoptosis [NK, LAK, CD8+CTL]

=as Pathway: Binading e Fas (& suiiace
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Immune Cells for Adoptive

Cellular Therapy
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Lymphokine Activated
Killer Cells [LAK]

o A subset of Natural Killer [NK] cells
with nonspecific cytotoxicity against
iumor cells, whese activity Is enhancea

DY Interleukin-2

~

. Detinedl in Vitrer by the alfference. in

r/roromrlr/ ror PEIL VS [E2-Stimulated
PEIL against KS62 (NIK-Sensitve) and
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NCI: IL-2 + LAK

DX #Pts CR# PR# RR%
Renal 12 8 17 35%
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CBRG: IL-2 + LAK

DX #Pts CR# PR# RR%
46 2 5 15%
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Pulsed LAK

e« 15-60 min Incubation ex vivo In
pheresis bag with IL2 6000 IU/mi

SnNanced cytotoxIicity only If preceaded
b/ N Vivoe iniusional IE2 to prime LAK

Cellls

SNEOUS COSt Savings compared to
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Pulsed LAK: clinical trials

 Oldham et al: Proc ASCO 1991. Primed
with IL2 18 MIU/m?/day x 5days—10 liter
:,;gyr: esis — 6000/ 1U/ml pulse ex vive

> InTuse W/CIVIIL2, S5/65 FESPONSES

s Yeung et al: Cancer 1995, Prmeawitn

CIVALEZ 6 MIU/me/day x4 days > 10-liter

eUkapneresisi > SIVIIU/mi puise: ex VIVo
S e
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Randomized Trials of IL-2 £ LAK Cell Therapy

e
inMIU nt

Rosenberg HDB IL-2 + RCC: 33%vs
LAK 24% RR; OS
NSD [p=.52]

Renal Cell & M elanoma: 22%

Melanoma HDB IL-2 VS 27% RR: OS
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MONTHS
Renal Cell N = 87
Rosenberg JNCI 1993

12 18 24 30 36 42 48 54

MONTHS
Melanoma N = 54
Rosenberg JCNI 1993
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Published Experience with Brain
LAK in Recurrent GBM

Citation Method of # pts 60 day Median
LAK mortality survival
+|L-2

pa
7 _.“Z. _/l— AN

Merchant: cancer Surgical 13 16% < 6 MOS
988 FL-2
Jelfes 1993 J Neuro- Surgical 19 -- 7.5 Mos
Onicol
Dillnyan J Surgical 10) 29 0.0 mos
Immunother + -2
IHayes 1995 Cancer +L-2 Via 15 —— 12,2 mMos
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Survival After Resection of
Recurrent GBM

Neurochir

Brem Sances 1992 112 pts | 5.3 mos
Brem ~Hnes ~992 1L10/pts™ | 7.2'mos
Ammirati Neurosurg 1967 A5 Nntc -9 n s
A\ miira ¢ 1967 35 pLS .2 10S
Harsl Neuresurg 198 )0 - © Y o
Harsh g Y81 59/ pts; | 6.4 MOs
CAale Neurosure 1060 o ‘
el fetiesine RS 40/pts. | 6.6uE
L(TAN(TF‘R
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Cytotoxic T-Lymphocytes

CD8+ T-Lymphocytes

Cytotoxicity restricted to recognition of
foreign or tumor antigen in
combination with HLA Classi |
Nistocompatiniity: antigens o Seli

s [HIg Iy SPECIIIC, SEll-IESIICIEC aCUIVILY/
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Tumor Infiltrating
Lymphocytes [TIL]

« Presumption that some lymphocytes which
mﬂltrate tumor masses N VIVO are antigen-

» Cultures o1 single cell suspen OIS, OF fresn
tuimors i lL-2 rEsuUlts: In SEl | O I
EES| OF tUmor-
OteXICILY,

ENsS
ECtio
J/monog/_r.s; WiIthrvamning degr
SPECITIC anal patient-SPEecIiic cyiLo
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Hollow Fiber Bioreactor to
Grow T1L _
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Success rates in growing TIL

First Site vyears #TIL % TIL
Author
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Localization of Indium-111 Labeled TIL

 Fisher B et al (J Clin Oncol 1989)
— tumor sites imaged in 6/6 melanoma patients within 24-144
hrs
— Initial localization to lung, liver, and spleen during first two
hours

o Pockam BA et al (Cancer 1994)

20

— tumor uptake in 26/38 melanoma OsIEJe tS

- moreJ]Kelyto jocalize It CTIX pre TlL: 20/26 (81%) vs 5/12
(42%) o:,OZG)

those whno Imaged received more L (p=.0095)

— [[esponse 10/26 wWho imageaivs 0/12 wno did not (p=.022)

. Diliman et al (Cgmr el Blothier RcLCJJJOchlHH 1997)

— JlUmor tuptakein &/8 patients (5 RCC; 2 melanomea, 1 colon)
— SItes Jmeged NElUdEea: nomne; vrain; Iung, Ve Iympn NOGES
did SOIt tISSUE meass HOAG
— No ebjective respenses CANCER
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TIL Therapy: phase Il trials

Auth Org Dx IL2 Rx #Pts RR

Rosenberg  NCI Me HB+CTX 86 34%
Pierce UCLA RCC LCIV +IFN 48 33%
Dillman CBRG Mda HCIV+CTX 21 24%
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Randomized Trials of TIL Cell Therapy

i e
inMIU

Fi g| in 1999 39/72/81 MDCIV IL-2 + NSD RR or OS
TIL by intent-to-treat

anaysis, but 41%
Metastatic consortium 68/79 MDCIV IL-2 + did not receive

|aceb intended TIL
Renal Cedll PSSR0 e
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Correlates of TIL antitumor
effects In vivo

number of cells: > 10** cells

cytotoxicity against alloegeneic or
autologous targets

* €ase anal rapidity oii cell expans]gn

* ot clear that FIEA-restre
any/ BELLEN thian NeNSPECIH




 Non-cytotoxic T cells, of memory-
helper phenotype, derived from
peripheral blood mononuclear cells by
cell culture in the presence of
autologous lymphokines (ALK)
secreted by autolegous menonuclear
cells ailiter they have been stimulated
wWith anti-Cbs moenecional antihedy in
the presence oif putative Inhibiters: of
Suppressoer I cells; thereis no
Incubatien with -2
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AutoLymphocyte Therapy.

o Autolymphokine (ALK) Media: About 5 x 10°
autologous lymphocytes stimulated in vitro for 3
days with anti-CD3 monoclonal antibody in the
presence of indomethicin and cis-retinoic acid to
ohtaln media containing significant amoeunts @
TNE-ar, IL-13, Interferon-y, rlmrl [L-6, but no |-

» ALT: 101 6 montns;, 3-5 X _IJ DMCJ(JLLJD:N:‘CJ With
allguot o SIIOO]QHJE ed A 'Jed]?l oI 6 days)
CD5+, CDA4+, CD29+ (4B4)  helper” 1ympnocytes;
Not cytotoxic

o pTuseda LV, moenthly whlle patient on cimetiaine 600
Mg PO gén
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¢ 90 patient randomized

trial In metastatic kidney "
cancer }‘{\H

e Cimetidine + ALT vs Y
Cimetidine |

o 21% Vs 5% OR

 Betier OS p=.008

0. A N i i i i 4 i 4
0 80 120 180 240 300 360 420 480 540 €00 680 720

DAYS
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Auto-Lymphocyte Therapy

e Lavin PT et al. Transplant Proc 24:3059-3064,
1992

— 335 patients, 3 sites, experience in metastatic
renal cell carcinoma

3
/ patients, metastatic seliaitumors, reSponse rate
I’U/)
— /45 renailrcell
— Q/dsicolion i
— /6 9reast 8@%%%

— 0/5HuinG



Auto-Lymphocyte Therapy

« Randomized trial vs observation in node
+ or T4 regionally advanced disease
Jroooerl with 20 patients In each arm
50 patient randomize
mwrrerom#llomrl A me!
NSD

aStatl
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Dendritic Cells
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Dendritic Cells

* Derived from peripheral blood
mononuclear cells or stem cells by

ncupation witnt GM-CSE, |L-4, = TNE-a

» Usually applied in vaccine strategy
s SOME: thilialls (RVoIVInG IV IRiUSIon
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Intravenous Dendritic Cells

DC loaded with Prostate membrane specific antigen,
responses alleged in 5 patients in phase | trial—Tjoa,
Prostate 1997

In 5 patients with melanoma, I.v. infusion of radielabeled
DC resulted in transient localization in lung fellowed by

retention in liver, and spleen while intralymphatic injected
Ffesulted in uptake and retention 1N lympn nNodes for more
than 24 nrs— Mackensen, Cancer Immunoel Immunoetnaer

DC loadea withi melanoma peptides, one CR in 16 patients,
nusion wWell- rolerglzed—l_,lu R J Jmmlmorner /OOI
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Donor Lymphocyte Infusions or
Mini-Allogeneic Transplants

Allogeneic transplant but using marrow
suppressive rather than ablative doses

» [mmunoesuppression to decrease GVIHID

s REIVING on Grait Vs Tumor Elffect

s Can give Inrusions o1 donox ymphocytes
N 0)

(DLI)te SUpRIEMENT anti-tuimoir Elfee
aliminate/reduce cnimersm
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Hematopoiletic Stem Cells
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Allogeneic Lymphocytes

19 patients, refractory metastatic renal-cell cancer

— HLA-identical sibling or a sibling with a mismatch of a single
HLA antigen suitable donors

Regimen
— FluCy to temporarily ablate hematopoiesis and lymphocytes

neic
- d/rlomorlr e rease G \/rJJ Wwithdrawn early In patients
With mixed T-c eJJ chimerism or PD

— Patients with no response received up to three infusions ofr
donoer lymphocytes
» Results
5 J H“i ian olrlmr rel

(medJrln 4.mos)
el J

SUgesting
N chemotnerap

o

HOAG
CANCER
CENTER

Chnas Riet als INFERQIFITIVIEGR SASHT S 065 20008 INIIF



Allogeneic Lymphocytes

20 patients, with B-cell lymphoma, recurred after
autologous transplant, but still responsive to

chemotherapy

— HLA-identical sibling or a sibling with a mismatch of a
single HLA antigen suitable donors

Regimen
ucC ituximal, AracC t
nematopolesis and lymphocytes
— [V infusion of allogeneic PBSC
[

— Jlacrelimus; and metnotrexat ‘
oI Stopped i mixed [-Cell cnimerisy
f \/E

— Patients with no response |
01 0ONOIF IyMPHNeCYLES

s, REsUlts

— 05V PES al median /Y ol 2 y/ears
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Allogeneic Lymphocytes

53 pts post stem cell transplants from HLA-matched
related or unrelated donors

— DX: 10 MDS, 10 AML/ALL, 11 CLL, 9 myeloma 9 lymphoma, 4
solid tumors

« Regimen
— 2 Gy TBI « fludarabine to temporarily ablate host
hematopoiesis and |
— Mycophenolate motetiland cyclosporine to decrease GVHD
— Donor lymphocyte infusion (Jl ) withia median CD3 dose of
e (n =8

10rmillion: cells/kg, for persistent disease (n = 8), disease
relapse (n = _lf), prJJress'/e disease (n = 12), low eonor
chimerism with disease (n = 11); or low: chilmerism wWith
remission (n :5)
. RESUILS
— 25%0 (1/48) TESPONSE Irate; 52% OS5, at median SOImos; = 'H)(W
— V% girad e liFIV- GViH D, CANCER

CENTER
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Strategies to Improve DLI or
Mini Allo Transplants

e T cell reduction to reduce GVHD

o \/ariations in preparative regimens:
monocional antinoadies, cnemotnerapy,
[adiation therapy, radioimmunotnerapy.

s \/arations in immunosuppressive

dgEeEnts

s SUNSEL SEIECHION! 01 AONOK Y/MPNOCYLES
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Obstacles to Adoptive
Cellular Therapy.

e Need for cell biology support system

NETNICIENCY-- MUSt make a new.

Product ror eacn Indiviaual patient
s AllogiEenelc cells: compationiey,

matchinge and morpiarty. oir GVIEID
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Conclusions

« Adoptive cellular therapy with autologous
lymphocytes has been associated with
significant tumor responses Iin clinical trials,
but there is no FDA approved product
(Jprocess)

» Donor Lymphocyte Iniusions have had
imitea .'oen eIt (N treatment oif rerractory: solid
tUimors,; UL activity N NEMatopPoIEtic
malignancies

* Cost'Benelit oiitecnnology remainsia pers

formidainie epstaciertor useanad mvwruf@i)[ﬁé




Hoag Cancer Center
Newport Beach, CA
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