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Introduction

The MHC non-restricted human TALL-104 killer cell line displays potent anti-tumor effects
in mice with implanted tumors and in pets (dogs and cats) with spontaneously occurring
malignancies (1-4). Mammary tumors are particularly sensitive to TALL-104 cell lysis both in
vitro and in animals (1,5). An ongoing phase I clinical trial is testing the ability of TALL-104
cells to induce long-term disease-free survival in dogs and cats with malignant mammary tumors.
Five canine and 19 feline patients at high risk of relapse after surgical removal of the primary
tumors and metastatic lymph nodes received conventional adjuvant chemotherapy and irradiated
TALL-104 cells (10%/kg) systemically for 5 consecutive days, followed by 4 monthly boosts. No
clinical toxicities developed during cell therapy in any of the animals and a strong correlation was
found between the patients clinical and immunological responses. One dog died 16 months later
from causes unrelated to cancer while the other 4 dogs are still disease-free up to 24 months later,
despite their poor prognosis (relapse rate = 100% in 12 months). In the feline population, TALL-
104 cell therapy resulted in significant increases in disease-free intervals: only 3 out of 19 cats
relapsed and the remaining 16 cats have been disease-free for 2 years.

We have recently investigated TALL-104 cell trafficking in healthy and tumor bearing mice
to determine the influence of different factors on in vivo cell distribution patterns (6). In healthy
mice "'In-labeled TALL-104 cells, injected i.v., localized primarily in the lungs 2 hr after injection
and then redistributed to liver, spleen, and kidneys by 24 hr. In mice bearing human breast tumor
biopsies, TALL-104 cells were shown to consistently traffic to tumor site, showing a preferential
accumulation in organs with metastases, such as lymph nodes and lungs (1,6).

The purpose of the present study, supported by the U.S. Army, was to evaluate the safety
of and establish the maximal tolerated dose (MTD) of lethally irradiated TALL-104 cells in patients
with metastatic breast cancer whose disease had not responded to conventional cancer therapy.
Supportive laboratory objectives included a) to determine in vitro susceptibility of patients' tumor
biopsies (when available) to TALL-104 cell killing; b) to measure plasmatic levels of cytokines in
patients receiving TALL-104 cell injections (as a predictor of response and/or toxicity); c) to
measure patients peripheral blood lymphocytes for cytotoxic activity in vitro against NK-sensitive
and -resistant targets and autologous and allogeneic breast tumors; d) to monitor the development
of immune responses (both humoral and cellular) against TALL-104 cells.

Body

This investigation was designed as a single center, dose-escalating study, with 5 dose

- levels to be tested: 10°, 3 x 10%, 10, 3 x 107, and 10® cells/kg of body weight. Each dose level
was to be tested in three patients. No dose escalation was proposed within the same patient. Each
patient received a first cycle consisting of 5 consecutive days of intravenous (i.v.) injections of
TALL-104 cells (at the dose level correspondent to the entry number) followed by 2-day monthly
boosts (at the same dose level) until disease progression. The total number of subjects planned to
be enrolled in the study was 15 to 20. To date (November 13, 1998), 15 patients have been
enrolled (Table 1). One patient (#011) dropped out of the investigation before completion of the
study despite her objective clinical response to the cells. The highest dose level of TALL-104 cells
to be tested (10%kg) was reached without any significant clinical toxicity and/or result (Table 1).

Clinical and Laboratory Findings

1. No serious (life threatening) adverse experiences were observed during and/or after
TALL-104 cell injections at any dose level tested.

2. One patient (UPCC-5196 #006) died of rapidly progressive disease within 30 days
from the beginning of her first 5 day-cycle (i.e., before the monthly boost).
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3. No patient dropped out during the course of the investigation in association with any
adverse experience (related or not to the cell administration). However, patient #011 withdrew
from the study for personal reasons after receiving the first cycle of 5-day infusions. A minor
clinical response was revealed by MRI in this patient by her oncologist.

4. Results of laboratory tests performed on patients blood samples to monitor their
immune parameters showed a common trend, specifically: a) a significant increase in the absolute
number and percentage of peripheral blood monocytes and eosinophils (Table 1); b) an increase in
cytotoxic activity in vitro against the NK sensitive tumor target K562 during cell cycles; c) peaks of
serum cytokines during cell treatment in patients who also showed some temporary biological
response to TALL-104 cells; d) absence of significant humoral and/or cytotoxic T-cell immunity
against TALL-104 cells (up to 2-month follow-up); and ¢) absence of TALL-104 cell persistence in
the blood (up to 2-month follow—up) The latter test has been performed only in the first 3 patients
who received the lowest dose of 10°%kg. Further testing in other patients is ongoing.

5. Standard in vitro >'Cr-release assays (18 hr) were performed to test the susceptibility of
tumor cells from patient biopsy specimens (when available) to TALL-104 cell lysis. Results,
shown in Table 2, indicate that all four samples tested were killed by TALL-104 cells at various
extents. Tumor cells from some patients produced cytokines (mostly TNF-o or IL-10), as
measured by ELISA (Table 2). Cytokines such as TNF-B, GM-CSF, and IFN-y were also found
in the supernatants of tumor/TALL-104 mixed cultures from patients #008 (Table 2).

6. Tumor biopsies from patients #003, 008, 009, and 015 were implanted as whole 5x5
mm fragments in SCID mice, according to established techniques (1,7). As of November 1998,
one sample (from patient #009) has grown successfully in 50% of the implanted mice (Table 3).
Because in a previous study (7) we have shown that tumor uptake might occur after follow-up
periods close to one year, the in vivo growth of some of the implanted tumor fragments might be
detectable in the months to come. The engrafted tumor masses will be removed and implanted
again in other groups of SCID mice to develop metastatic models for TALL-104 therapy as single
agent and in combination with chemotherapeutic drugs, as described in the proposal.

Conclusions

Results from this phase I trial indicated that TALL-104 cells are well tolerated by terminally
ill breast cancer patients up to the maximal intended dose. In addition, encouraging clinical
responses were observed, including stabilization of disease in some patients, which warrant further
studies to evaluate the optimal regimen of TALL-104 cell administration resulting in significant
anti-tumor effects.
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Appendices

Table 1. Phase I trial of TALL-104 cells in metastatic breast cancer patients (UPCC-5196)

Table 2. TALL-104 cell lysis of breast tumor cells from patient's biopsies

Table 3. Engraftment of breast tumor biopsies in SCID mice




(TemeIpyim

juaned) Apms 33O
(1) osuodsaz [eurSrey Surpuag QUON 01XeD BUWIOUIOIRD [e1onp Sunenyijug &eD 110
ad Suipuaq SUON 01xe@ BUIOUTDIED [ejonp Suneniyuy (8€ “A) 010
ad 9UON SUON 01D BUIOUIOIeD Telonp Sunenyyuy (954 600
saIinesy Are[npowr
ad SUON QUON LO1 () NI ewourdIed [eonp Sunenyuy L' 800
,o8ueyo
ad QUON 9Ise) ‘SUNIUOA ‘BosneN 01 @ BUIOUIOIRD ATR[[NPaA €D LOO
aD ad sa1fd0[nueI) ¢
odM T
srgdoursoq | QOIXEAD  semges) suuoode Y)im BUIOUIOTED
mas s91400ydwA] | ‘se1400U0ly | SUON HOLXe@ Jupen[yur pue [elonpenuy (8+'2D 900
01 X €A
0L X€(A)
seyfoonuern 1 01 X € (AD
so1kooydwA | 0T X € (D
aA) ad spiydoursoy |, (1) ,e8ueyd 01X €D
(A<D s $31430UOJA] |, 9158) ‘BasnvU ‘SSOUIZZI(Y O1xXeD BUIOUIDIED [R10ND Sunen[Ijuy (zsD S00
oM T
ad $91A00UOTA] | QUON 01Xe® BUIOUIONRD [e1onp Sunenjuy (LD $00
01 (AD
401 (IID
(AD ad LODS paiead 401 (ID
(Im ‘m ‘v as pue erurases0dAy [2uoiseddQ SUON 01 (D BUIOUOIED Te[nqo] Suneniyuy (€90 €00
$AJ0UOJAN |,
ad s[rydonnau pue DM 1 SUON 01 (@ BUIOUOIED [e10onp Sunenjyuy (09°D 200
HQIT
(ID ad LD sluures |
(ured srgdonnaN 1 501 (IID
2UO( U] 958109 sa1fooydwAy | (1) soueumIL 01 (D
arsuen) (11 ‘D AdS $9)A50UOJA |  Jeuln Ul BUIOIAIS [RISJR[Ig 01 @ BUIOULOIED [e1onp Sunenjug (€D 100
(S9[0AD) S98UBYD AJ0jeIOqe] (9[0A9) L(319K2) sIsouserqg (o8® ‘x9s)
,osuodsal feorur[D . K)101X0) [ROTHID 3j/es0p 9po0 JuUsRed
P2 $O1-TIV.L 9616-20dN

(9615-00d1) s1usned 350Ued J5801q ONRISEISW Uf S[[90 HOT-TTV.L JO [EM ] oseyq ‘] ojqeL




"Seq uorsnyur oy ur QS JO 9oudsaid 5y 01 S[qRINqUNY,
-oseasIp aArssaiSord = (I J ‘eseasip aqeIs = S,

"uonoo(ur [[30 158] 9Y) WO} JO9Mm © UMYIIM POZI[EWLIOU SAN[e A “JUSISUET) S1oM SFUIPUL) 959U,
'$1800q AJqpuous Aep-g = JA—TII SO[PAD) ‘suonoafur $O1-TTV.L JO SAEp 2ANNASUOD § = | S[0KD),

ad Surpuog SUON 01 (D BWIOUIDTED [e30np Sunen[iyul (65D S10
ad Sutpuag SUON 01 @ BWIOUIOIED [ejonp Sunen[yuy (6v"D ¥10
s01 (IID
Suroguo 01 (ID
(<D as Surpuag SUON 01 (D BUIOUIDIED [ejonp Sunen[yuy s €10
ad Suipueq SuoN O1xe@ BWONIOIED [ejonp Sunen[iyuy (95D T10
(s91049) So8ueyd A101RI0qE] (1949) (210£2) sisougel(q (ode “x25)
LQsuodsar [eoturr) £y1o1X0] [ROTUID 8yy9s0p 9poo JusnReq
P POI-TTV.L 9616-D0d01

(ponunuod) °J 9Iqe],




"paysIuTIIp A[JuesiyIugis
sem uononpoxd o-INL yOT-TTV.L Y uonoesjur uodn jng ‘Jrasy £4q o- NI, peonpoid goo# Juaned Jo Asdoiq [fem 1Sayo oY) 910N sx
S[qe[IeAR JOU — 'B°U ‘[RLIdJRWI YSNOUD JOU ‘, ‘QUOop J0U — 'p'u

10

Surpuag Surpusg + opou ydwAg S10
el BU U ‘ ’U ¥10
eu eu U B'U €10

Surpusg Surpusg +++ spou ydwA 710
U U U 'Uu 110

U ’U U ’U 010
QUON QuUON + opou ydw£g 600
A-NAT

dSO-IND
g-INL
O-AN.L
o1-1I #x0-JIN.L ++ em s34 800
U U U e'u L00
o111

eu 0-ANL *PU UOISnyjo Tenald 900

el U U B'U S00

U eu ’'u B’ $00

pu pu - -opou ydwA g €00

*PU *Pu sane3au synsax £Sojoyed UoIS9] UDyS 700

U U U ’'u 100

POT-TTIV.L Yia 1ovjuod uodn Jowm) 9y Aq (Aesse 1y 81) ‘ou Judned
uononpoid aunjolA) SISAT 1199 $01-TTIV.L 03 ANANISUaS Asdoiq jo adA], 961S-20dN

sarsdoiq syusned woIy SJ[a0 Jown) 1Sea1q JO SISA] [[90 $OT-TIV.L T 9l9eL



SYIUOUI +/, 0 € opou ydwdg ST0
SYIUOW +9 4 14 opou yduwrdg 600
syjuowt +/, 0 . 14 frem 1s9y) 800
SYIUOW +6 0 % opou ydwA-T €00
pourad dn-mofroq JUOUI)JRISUS [NJSSAOONS payeISU Asdorq jo odA7, ‘ou judreq
Ym0t (OIS JO "'ON oI (dIDS JO "'ON 9615-D0dN

Qo (1D ur sarsdorq owm) Isesiq o jusunjesduyg ¢ o[qe]

11




