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Emerging Risks, Challenges and Quality Issue in Cell Based Therapies

Cell-based therapies have grown dramatically in
their scope and implementation in recent years. Once
limited to blood and bone marrow transplantation, we
now use these therapies for tissue repair and
regeneration, and specifically within our facility for
immune effector functions against cancer. Their
application for immunotherapy apply to practically
every disorder affecting nearly every tissue and organ
system. The complexity and novel applications of
human cells and tissue-based products (HCT/Ps),
however, present potential risks for adverse events,
especially as we move forward and consider the
allogeneic use of such products. The FDA, responding
to these concerns, has established a tiered, risk-based
regulatory structure, which demands that our quality
systems place more rigorous controls and safeguards
as required for these products in order to counteract

such risks.

The good tissue practices (GTP) and existing
good manufacturing practices (GMP) requirements
form the principal elements of the regulatory framework,
that we at Hornetcorn adhere to in order to manage
these risks. The GTPs are intended to prevent
contamination with any infectious disease agents, and
to ensure that the cells we use maintain their integrity
and function. Whereas, GMPs focuses on production
of continuous safe, pure, and efficacious products,
ensuring that we maintain a high level of process
control and product characterization. Adherence to
these regulations generally support good clinical care
by increasing the safety and control, and enabling
good science by constantly improving the quality and

reliability of data.

As we progress our capabilities to produce

effective immunotherapies, the preparation of these
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advanced cell therapy products often requires that we
adopt more complex procedures, such as multiple
cell-selection steps, ex vivo expansion, cell activation,
encapsulation, and currently underway within our
research laboratory, genetic modification. This has led
to numerous quality control changes in our cell-therapy
laboratories. In the past, standardization, process
control, training and documentation typically were
limited in their scope. Today, however, our laboratories are
producing advanced cell therapy products and can no
longer be viewed as simply processing cells and
increasing functional response as we attempt to
engineer and modify these cells, through new processes
undergoing extensive validation, process control and
supportive documentation. These validation processes
and high demand on documentation are the natural
evolutionary response to the increasing sophistication
of cell therapies and the latest production methods,
but more so in response to the potential risks and the
increasingly rigorous regulatory requirements for

these novel biological therapies.

Firstly, it should be recognized that no new or
novel technology can grow more powerful and
capable without also developing a greater potential
for risk and problems. Enhancing the abilities
automatically assumes a risk that they may function in
unintended and undesired ways. The more elaborate
the production systems, the more elements they will
contain that will have the potential to break down.
The growing sophistication of advanced cell therapies,
similarly, has been accompanied by increased risk of
adverse events. In years past, for example, when
clinical trials did not involve administration of

ex-vivo cultured cells, there was no reason for concern

B BREMEAAT-FEE

about adverse events due to cultured-cell contamination.
But now, the complex processes used to manufacture
today’s advanced cell therapies present more
opportunities for something to go wrong, and hence
warrant additional safeguards and control measures
that are enforced by the quality department. Beyond
these known or foresecable manufacturing-related
risks, some advanced cellular therapies present
concerns simply by virtue of being innovative or new
and the world generally having inexperience with the
outcome of these processes. As such, the degree of
clinical risk associated with these new process
products becomes more difficult to predict and the
Quality Department becomes reliant on creating
potential risk scenarios that it may have to deal with
if an adverse event occurs. The only way Quality
Operations can prepare for unknown risk potential is
by increasing its quality and regulatory oversight and
stringency. Accordingly, the growth and development
of cellular therapies has been accompanied by a
parallel growth in the size and empowerment of the
quality department in order to deal with potential
manufacturing related problems. These new roles or
functions of Quality involve accurately predicting the
likelihood of a cellular product to behave after
infusion in a certain manner and developing knowledge
of the product’s intrinsic potential for causing an

adverse reaction.

The role and functions of Quality Operations will
only evolve and increase over time. With the
increasing knowledge of the human genome and the
resulting greater depth of understanding of the
molecular basis of many diseases, immunotherapy
will continue to play a major role in the treatment of
human disease worldwide for the foreseeable future.
Beyond its capability to deal with cancer,
immunotherapy (including stem cells) is emerging as

a specific means of treating degenerative diseases such

as heart failure and arthritis and acute diseases such as
stroke or spinal cord injury, which are difficult or
impossible to treat with today’s biopharmaceutical

products.

Since the 1990s, the FDA has been publishing
guidance defining the use of comparability protocols
to support process changes during development
and after product approval for GTP products which
are more flexible and responsive than other
biopharmaceutical manufacturing regulations.
Many of the lessons learned during the past 20
years of MADb (monoclonal antibody) development
can be applied to today’s cell therapy products and
their manufacturing processes. Cell therapy is very
different from all other existing therapies, including
biopharmaceuticals, and regulation of both the
development and manufacture of cell therapies
under current good manufacturing practices (CGMP)
statutes is a challenging issue. Cell therapy
manufacturing processes can range from very short
ex vivo processes of a simple expansion of
autologous cells for administration back to a
patient-to long cycles of culture, expansion,
stimulation or treatment with external factors, or
genetic manipulation of allogeneic cells that are
banked for treating multiple patients. Therefore,
the regulations of cell therapy manufacturing
processes must be broad enough to cover this range
of processes while still ensuring the safety and

potency of a final product.

Allen Goldenthali#&tEh:
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Many issues and concerns being raised about
immunotherapy products and their manufacturing
processes are similar to those expressed when
recombinant proteins and MADbs were initially
developed. In the United States, most recombinant
proteins and MADbs were originally regulated under
the Public Health Act similarly to vaccines and
biologic products derived from human plasma.
Because of the complexity of these products and
difficulties in completely characterizing them and
their manufacturing processes, the concept that
“the process defines the product” resulted in
stringent regulations regarding manufacture of
biopharmaceuticals. The products were defined by
their manufacturing processes and the facility in
which they were manufactured (including scale and
specific equipment used in processing operation)
rather than by defining their end result which could

only be classified as “variable’.

Unique Cell Therapy Challenges

As noted above, cell therapy can be either
autologous or allogeneic. Both types of therapies are
more challenging than MAbs to produce safely and
consistently, but from a manufacturing viewpoint,
autologous cell therapy presents a greater set of
challenges. Each dose is a single batch and is derived
from a different source. Although the cell type will
be the same for a given therapeutic approach, the
cells from different patients will still behave
differently when cultured. Source material will
contain a variety of cell types with varying growth
and differentiation capacity. The capacity of cell
therapy products to differentiate in-vivo into the
desired cell type and to exhibit the intended mode of
action will strongly depend on the conditions and
time of in-vitro culture, such as the use of growth

factors and the choice of separation methods.
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With autologous therapy, processing multiple
small batches results in little, if any, economies of
scale, which greatly increases production costs.
Scale-up of autologous cell therapy manufacturing
requires not the use of larger processing equipment,
but rather, the increased handling of small,
laboratory-scale equipment. The challenges of this
“scale-out” are significant and require the extensive
use of automation to handle a large volume of batches
and keep track of the myriad operations required to
reproducibly process each patient’s cells without
cross-contamination or mix-ups. Furthermore, because
each patient’s cells must be processed and tested
separately, the level of documentation required is
high. Testing and Quality Department oversight
represents a significant portion of the final cost per

patient.

Unlike autologous cell therapies, allogeneic
products will be manufactured centrally and are
generally capable of *“scale-up” to accommodate
larger batch sizes. One principal challenge of an
allogeneic therapy is maintaining product and process
consistency through the different stages of development,
including production at different manufacturing sites
or at different scales. Automated procedures are
currently being evaluated by companies developing
allogeneic products to reduce errors, improve process
consistency, and help lower costs. This is similar to
the drive to increase production titers for antibody
products to make them more cost-effective to
manufacture. Cell therapy companies can look toward
the steps that antibody companies took to optimize
processes and reduce manufacturing costs for
guidance on methodical approaches to process
optimization —albeit with the added challenges that
cell therapies pose in terms of product-quality

considerations.

B BREMEAANT-E

IXRESMERZMTARMBISITHEE. SWHIEEK

RARPOH RS S FKIBHE

Tk B0 32 A48 1 0T 4 L £ B AR 2 4 B A 3 I AR T R B AR R M R . GOk, SRE YL IR
W IE D AR T8 T AE X R R T BUAS 18 609%-80% I PR S B ZE ) BT IT AL 3K — gk A N 45 31 Ok 1A
X G BE R T I A AR AN 2 T A 10 DR 2R A 245 24 W) ML B AL IR — U 6 . iR T R AR N SR AT Rt
At b, et 2 I R B IR YT JTVE DU IR — 6 T I 2 REE . A SRR X — e N SR A R R A Rk AR
MIBER > AR AR B o FRATARAE BB F AL B 2 W S AW IR N, 214 200K 52 S B ¥ 97 A R0 VA T

9B AR,

Science % &N 8 S VR IT HN20134E + KB F R Ar, Hoh—ANE R Rt 2 R ik G PR 2
PR T 40 M 1 S 2 A0 VA I o iR G 72 40 O v o7 A 19824 32 [E] & 7 9 JiE BF 7% Bt Steve Rosen-berg[] PA R F i 4k
P G 2 Wk 2 R VR A 0 R O A VA T, 19914 B T IELAR K R R J th H A A R E OB AR iR o Tz R
S i R -5 S 1 R A IR T, A O TR 1 e B A R T I IR R IR R A 7 TR K R . I BT 4
Witk & PR 2Z & (chimeric antigen receptor, CAR) MIT4MG)7 (CAR-THHMIAIT ) M19894E Grosssh ik
WIHe X — 6 7 &, BB TG RIS VA IT A I B S R e, A T T 255 1 (A .

1. CAR-T4ARisIr it

CAR-T4H a7 3 SLRF i 2 3l o 5 RS 1 3Rk 15
P85 15 U 00 IR P DR AR S M S AR T 4 i A AL R T
Jivk. HEGMTH RN PR, £CARIRI
g 0 R E A A LA RS SRR B[R]
CARAJ DL i 19 0 3 50 ¥ 43 745 5 AT 8 58 T 44
WL R A A e (1) o Bk, CAR-TYH AT
DL 5T AR iR 40 B R I 3 AL UM R M B A R 4y TR
/D L) 53 3Rk 5 G 1k i L

W], T CAR-TH il £ 1 & & MEATE M AL
BT LT AR A AR, e R e 32 2 el LA

FEE W TN T T, B B AR B RO
T2 A7 95 JR VK AR A v 0 A0 SO AT . AT
IRIBERIEE AL, CAR-TAMIEE R 4 K HI3M, 1
FRCARTE SN R A ITATAHIMICDS € 2 ARG 51X FEM
et BTSN B TE T A3
TR PR Y. XM ET — RS
A 2B A IR AR % . HAr, HF IR 7 it ot
(1 5 B S 24RCAR-TAN R EE A, Frp I Sk 45 77 CAR 1)
B TR T S RS

06



BE—BREVMEAAT-E M

2. CAR-TAisTr B IK

I AC L ARAT T, 88 0 G VR T 2 MITE R Kk 10
ENEEHEIRN—A3501LFE LN . Tk,
b & CAR-T 40 M ¥6 97 I PR R 56 76 2 AN B 5 b O B
KTy, X800l oA B S AR KA . 2012
B, WS RAERERNEEE, FECARHAIHR ™
B, Jf 5200075 £ o @57 T —NCAR-THH i i) B K
b A4, Kite Pharma’s /) 5 B 5 9 i 0F 72 B &
VE R JEVRIT 2 Fh R I CAR-THI AR B 3L T 40 i 5% 1k
HAR . 201449], WIEAZ ¥ Juno Thera-peutics A ]
BEAT T 1.4544 5% 7T 1 BT 391 i 9% K R CAR-THH LR 7
AR HAMb A A, WAEYF A A Bluebird.
Cellectis&s 1% %y [F] 1] 25 24 w] & /E T K CAR-T4H g
AR EEN, 2 KGR TR A DR A
2 JF e CAR-T4H i ¥6 7 RO A 72 Al PR K56

H AT, CAR-THI MG AR 560 76 7 1f i o 3= 24k
ILLE I V8 kR f Bk C A B o R B b
HHEERR T RILCDIOFE WM. 5% M2
W B SR 6 R B, X I PR 1 56 5 B A R N
IRE A WG, AT Il R 0% MR I CAR-T
a0l R AR 5 DA Bl 444 (R, B TS P A
o I CAR-T4H il IR i3 A 274 (R2) &

2013 ML FH MW # S HB55mES [,

3. RE
¥ 1% % £,

CAR-TH L1697 A3 T Re 0 G vE . >k 17 B FURE Bk
JEE O B A7V JB T K A g R R0 AN ] 37 9 O F
FBE I3 R H , 73 7 4iE 7 HTCD19M CAR-T4H
FTE L 3 p A B % M i (g M. 2t
IR U540 P P AT B A AR TR D R I R
5o MBATIRIE IR IT S R AR S NIRRT, R
BEOME 2RI AR CEFEE RS, H
CAR-TZH I1i6 97 I B ) A7 34 Z 45 e ik $160% ~80% .

FEVR T A ML 3R A5 B R S T (¥ [F B, X CAR-T
e T ok 7O Bk R . I R s R
CAR-THYH IR IT A 35 B R AN, X EE R
S TE R A RN . CAR-T4H L BE % 78 14 Py ] LA
P38 T A5 O b, VRYT B ALH RE TR T Rk T
REVR IS FEANE AT . CAR-TAMIAIT & 5]k
SRR R, Wk AR R R R = A
X e P (AN )OO Bt CAR-THH i K& % 4
i 8 4 0 7 A TR 20 TR RE TR A AR SR . 4 R
TR BORIAE B 3 13 P B2 1 = 5 CAR-T 41 i K
Y. BN R ER R A, SRR LI A0 R
T BRI AT LA SRk BE I CAR-TAHMRIA T IR . X
SEOR RS N R, IR T BLSR R R
8 [ B A A 2 -6 4 U f Tocilizumab AT 16T .

E A I8 S 22 R 97 30 40 T W RIS B B B, CAR-T4H B 6 97t R 2 f 8 43 ML v fie 88 b 31 — 5

VEFH,  oF S5 1 8T R VR T I AT R S o S VR T I A B B A A A iR R R N R I e R G A
8 G| B AR HEAR I AN BN . R EIR T 5 BN GER A RO R BE A b, R R 2 S iR 9T U7 5 LS X
—VRITIIZRETE, A 2 IR VA U7 X — X N SR R I B KB A IR R . EIX — &L b, A E A BB
T CAR-THHMLYG YT Ah, Tk Al R 1 b 8 e 5 b 25 SR Bu AR 259098 97« Provenge Hil 41 i g 92 P J e Ath 1F 7£ 16
W R B8 B B 19 2 Fh G VR )7 O 4 M E IR ia T B 3 — i 2 . RATMIME, BB L S 0T S AN
RN, 20t 04 2 G 2 1R T RE A% E [ R VR 9T o0 B B IR AR

07

B—REMEAAT-E

F 1 CAR-T 20 T 1M 22 G0 B Ao 33 1) i PR 1 3
WESE R R CAR 4hft CAR THHER RRSE  Clniedials- g CAR ik
B Bx [5ea
CD19 CLL w24t CD3¢/CD28 | NCT00466531 MSKCC RV
CD19 ALL 552t CD3¢/CD28 I NCT01044069 MSKCC RV
CD19 CLL w24t CD3¢/CD28 I NCT01416974 MSKCC RV
CDI19 NHL, ALL or CLL 24t CD3¢/CD28 | NCT00586391 BCM RV
CcD19 NHL, ALL or CLL 24t CD3¢/CD28 | NCT00608270 BCM RV
CcD19 NHL or CLL 24t CD3¢/CD28 | NCT00709033 BCM RV
CcD19 WRE R/ [ LR 24t CD3¢/CD28 I NCT00924326 NCI RV
CcD19 ALL 3 1 F4m e G 24t CD3¢/CD28 /1 NCT00840853 BCM RV
CcD19 TRER/ IR 24 CD3{/4-1BB I NCT00891215 ACCUP LV
CD19 ALL 3 1 F4m i fe s 552t CD3¢/CD28 I NCT01087294 NCI RV
CD19 WERE M TamEREE S22t CD3¢/CD28 I NCT00968760 MDACC NA
CcD19 WRER/ 1 LG 2% CD3¢/CD28 | NCT01362452 MDACC NA
CcD19 NHL 14t CD3¢ | NCT01493453 CHNHSFT RV
CcD19 NHL NA NA /1 NCT01318317 CHMC LV
CcD19 WRELTRE/ (5 IR 24 CD3({/4-1BB I NCT01626495 CHP LV
CcD19 WRELTRE/ (5 IR NA NA /1 NCT01475058 FHCRC NA
CD19 TRERE/ IR NA NA I NCT01497184 MDACC NA
CD19 ALL AR CD3¢ /1 NCT01195480 UCL RV
CDI19 ALL RN CD3¢/CD28 I NCT01430390 MSKCC RV
CD19 WREIR/ L% Ry CD3¢/CD28 | NCT01593696 NCI RV
CD19 WRE/ 3 LG Ry CD3¢/4-1BB NCT01029366 ACCUP LV
CcD19 ALL 24t CD3({/4-1BB | NCT01683279 SCH LV
CcD19 CLL or SLL 24t CD3({/4-1BB 1 NCT01747486 ACCUP LV
CD19 NHL 24t CD3¢/CD28 I NCT01840566 MSKCC RV
CcD19 TREL IR/ [ LR Ry CD3{/4-1BB NCT01864889 CPLAGH RV
CD19 NHL, ALL or CLL NA NA /1 NCT01865617 FHCRC LV
CDI19 9 M w24t CD3{/4-1BB /1 NCT02028455 SCH LV
CcD19 NNk 24t CD3¢/4-1BB Ma NCT02030834 ACCUP NA
CcD19 ALL 24t CD3({/4-1BB 1 NCT02030847 ACCUP NA
CcD19 NHL, ALL, CLL 24t CD3¢/CD28 I NCT02050347 BCM RV
CcD19 WRE R/ [ LR w24t CD3¢/CD28 I NCT00924326 NCI RV
CD19 NHL, CLL o2 /ME 3R CD3/CD28, 4-1BB I NCT01853631 BCM RV
CD19 ALL RN CD3¢/CD28 I NCT01860937 MSKCC RV
CDI19 ALL 2R CD3({/4-1BB I NCT01683279 SCH LV
CDI19 iNwR 24t CD3{/4-1BB /1 NCT02081937 CPLAGH RV
CcD19 NHL 24t CD3¢/CD28 /1 NCT02134262 JMU RV
CcD19 WREE R/ [ IR 34t CD3({/CD28/4-1BB [/0Ma  NCT02132624 UU RV
CcD19 ALL 14t CD3¢ /1 NCT01195480 UCL RV
CD20 e w34t CD3¢/CD137/CD28 | NCT00621452 FHCRC LV
CD30 e 24 CD3{/CD28 I NCT01316146 BCM NA
CD33 AML RN CD3({/4-1BB /1 NCT01864902 CPLAGH RV
CD138 MM w24t CD3({/4-1BB /1 NCTO01886976 CPLAGH RV
k-IgL.C MM 2t CD3¢/CD28 | NCT00881920 BCM RV
Lewis Y Z KRB RERE or AML #2L CD3¢/CD28 I NCTO1716364 PMCC RV
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R 2 CAR-T Z0A A T 92 B i e i e PR 13

G PRiRE:  Clinicaltrials. gov

iR 47 S B CAR MU CAR HhRERX o g Bl CAR #ifk
CEA g NA NA I NCT00004178 RWMC NA
CEA PNEE w2 CD3¢/CD28 I NCT00673322 RWMC RV
CEA AR 52t CD3¢/CD28 I NCT00673829 RWMC RV
CEA SR NA NA I NCT01212887 CRUK NA
CEA 565 2L CD3¢/CD28 I NCT01373047 RWMC NA
CEA ik w2 CD3¢/CD28 1 NCT01723306 RWMC RV
EGFR M3t EGFR [ 1 g #H2/ CD3¢{/4-1BB 1/1 NCT01869166 CPLAGH NA
EGFR Sk HER A 244 CD3{/CD28 | NCT01818323 KCL RV
EGFRVII Ji2 Jo 5 240 L R H3R CD3¢/CD28/4-1BB /1 NCT01454596 NCI NA
FAP S s ] B TR NA NA I NCT01722149 Uz NA
FBP O I NA NA I NCT00019136 NCI RV
GD2 o 220 B R 1At CD3¢ | NCT00085930 BCM RV
GD2 gzl obEd NA NA I NCT01460901 CMHKC RV
GD2 2B 20 R 534t CD3¢/CD28/0X40 | NCTO01822652 BCM RV
GD2 LA #H3 CD3¢/CD28/0X40 | NCT01953900 BCM RV
GD2 Syl obed #3 CD3¢/CD28/0X40 | NCT01822652 BCM RV
GD2 E[ i E=SsT ok 5310 CD3¢/CD28/0X40 I NCT02107963 NCI RV
Her2 Her2 [ 14 kg 24t CD3¢/CD28 | NCT00889954 BCM RV
Her2 i 300 P IR w2 CD3¢/CD28 | NCT00902044 BCM RV
Her2 TR PR w2 CD3¢/CD28 /1 NCT00924287 NCI RV
Her2 LIV e Tk 4 #F2M CD3¢/CD28 | NCT01109095 BCM RV
Her2 SR #H2M CD3¢/4-1BB /1 NCT01935843 CPLAGH NA
Her2 Her2 [ 1 g w2 CD3¢/CD28 I NCT00889954 BCM RV
Her2 S I TR A L R 21t CD3¢/CD28 I NCT01109095 BCM RV
IL-13Ra2 T I SR 1AL CD3¢ I NCT00730613 CHMC NA
PSMA B e 52t CD3¢/CD28 I NCT00664196 RWMC RV
PSMA B 8 w2t CD3¢/CD28 | NCTO01140373 MSKCC RV

CHR 8 A i & PR AR TE0 M R e T AT A2 . S AR k. Befb R %38, 2014;3(3) 1 129-133)

5K 7 7 R A

[F5F K% m S W e b o [ 5F K B 5 B M I b b i il ) B Be i 7 01, 18 AR 0. 3R 2 KA B 5 = A6
PO R 22 1 A, I 506 J5 18 4124 8 2% 7R DR 25 R 2 e AR 30 g L B s A o o DA 55 DRI VA 7 0 e 89 4 28 4 v
S7O7 BB FE . W 2 5 20 R bR A O B R B S AR T 4 R T 0 [ B R PRI T AR, JFAE B bR
4 W75 45 Nature Biotechnology. Nature Medicine filMolecular TherapyZ & #id ®# v, FEP R
1ei) S 645 R S DU SR T A0 M V6 9T AE Y 0 22 S 2 A0 IR T AR AL o) R IR DR R A

09

0 B—REMEAAT-E

I 3% ¥0 oKX X & 3= W 40 ji (&) 155 S 09 5% 10 40 Bl 45 55 B9 =5 0

BHRAZENEE _ERMABSLRE HHN
4f o R 7 5 5 1 2% 195 40 2 (cytokine-induced lymphoproliferative diseases, PTLD) A R#FH
killer cell, CIK#Af) M %ikCD3MCDE6FF 77 2. HawkinsZ[®ViiRosenbergs 'k B 4 41 4
[ S S P I = S T N a1 I N T R T 8 5 IR 0 R 3K R IR IR UK U A T AR R R
HTE SR 245 41 i (natural killer cell, NK4H ) 3 BRI R, HZ140 8 H 1026 RE T
AU E &Y (major  histocompability complex, H IR . BN P A IR T 9T Al . o W i R
MHC) FR il 14 % 988 A0 o, T B g 2 £ i R ok 4% 4 VE I B 2% R« T80T A4 IT 22 J5 B 5 DY K i e
925 41l il 77 ¥: (adoptive immune cell therapy)®2l, VAT T B, AN 0 R U £ R B T G P 4
I R e ik & B, CIK4H M 4% 36 97 /e 2 35 BH 1k it I IR &R . ik, ARV R R H &
O . o MR R RS RO s AR A7 I3 A BR K B R T CIK 41 i 885 9% (s m, itk —
H I Bollard % Plg i 5 7 T4 4 % o7 % %t PRAL FL 1S % 26 0 L 5 e f % A VR 9T 9T R BE E A
F M J5 k40 B BG A= R B (post-transplant fitlh o

—< MHENRAIE

1.1 #2#
1.1.1 S B mMAREsRE

SO AT HI AN AR 2R B T R e KM s o8 R RS, PR mEREEMEAE, Hesa
P A

1.1.2 EERHFI RIS

I L4 M 8% 97 3 O H A TaKaRai” f, y T3 & (v interferon, IFN-y)IH H Jb 5t & RE2E B W+ R T R A R
AL, B -2 Cinterleukin - 2, 1L-2) W H b 50 AU 250 B 02 A BR 2 &, B 51 CD 35 5 B #1 4k
(mAb) WE It BREAEMRFER AT, AN E-1a (interleukin -1a, IL-10) WH FEZESEDED
BHEAR AR, IR A Thermods 3248 . KOG HIAR i Bk (APC-1gG1. /MERFITC-1gG2a. /DR
PE-1gG1. /) PerCP-Cy5.5-19G1, PE-CD4. APC-CD25, FITC-CD3. PE-CD4. PerCP-Cy5.5-CD8.
APC-CD56) K& BD Accuri C6¥it sUAI i AX ) yBD A &) 7= il o BEMENE (MTT) JJAmersco;™ it o

1.2 Bk
1.2.1 HEHBS BIEF

Hfd J N T AN PUEE S )8 110 mL, 1500 r/ming .07 min. & T56°C K®30 min, 2 000 r/min& L
10 min, ZEVEENAEMKIM S, 4 CHEAFESM;: 9 g/L NaClE 2 M40y 20 mL, W50 mL & O & & A
2 A 210 mL Ficoll 2 B I, 1800 r/mini 0220 min, HU a2, 9 g/L NaCl®E & %40 mL,
1 600 r/min 26 min, 9 g/L NaCIE Z i€ 40 mL, 1500 r/ming.026 min, JTuE BP Ak 40 i .

bR A0 T G DA ) U6 I A0 i 8 2R 2R GT-T551 (3% 100 mI/L, INF-y 1 000 U/mL) =&V TT75
R 9%, fHIE37.5°C, 50 mI/L CO2559%. 2K IMCD3H 7 £ Piik (mAb) 50 pg/mL, IL-1a 100 U/mL. &
S B R I B A A B JR MG T-T551 (IM%20 mI/L, IL-2 1 000 U/mL) .
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1.2.2 MFESEXSCIKMBRIZ 1N

IO B O 23 85 bk B A P, T 40 46 8 R R RO Y 97 B B Insou/mL it K K& &, F37.5°C, 50ml/L
COM% %, WiFRAEHEIR, HEIOMLA M E W T A T758 350, BB R AN N & 5 57, 1 3% S 06 40 At FR 4
Sy N8omI/LAI20mI/L AR 3¢ . KEFREH 11K, MW CD3 4. CD56 4 fii . CD3"CD4 4 il .
CD3"CD8"4ififi. CD3"CD56 40/l f1CD4 CD25 4l il 7 T 1% 7% 1 C 1K 20 fifd o A %o 4 B

1.2.3 KAB X CIKMABEHNEE

HER SR B, 2555, RORSZIG A R 7R LR IN80U/mLIf X K& &K, KA AL AR I
JiER. 2 T37.5C, 50ml/L  CO2::3%. #7758 11K, fMCD3" 4. CD56 4ifiil. CD3"CD4 4ilf .
CD3"CD8"#fjiii. CD3"CD56 40l f1CD4 CD25 4 il 7 T 1% 5% 1 C 1K 2 i, v A X $ & .

1.2.4 Hi8itHE8

73 3 A1 Om LS 6 S5 56 RN JECAL A0 i 355 7% TR ) J BRI AImL A SYSMEX POCH-100i IfiL 2;
TG
1.2.5 m ot

S 56 A R AL M I B 451 mL, 1 000 r/min&0>10min, % BiE, @E&4 P /KEEPE, 150 L
=W, B4y Na, b, c3M1.5 mLEPE . aE ARG AR LB/ R IgGIE MR AL B CAPC-1gG1 1 pL. /MR
FITC-1gG2a 1 pL. /N PE-IgGl 1 pL. /N PerCP-Cy5.5 0.5 pL) ; b AT B Arid 19/ Bt A puik
(PE-CD4 1 pL. APC-CD25 1 pL) ; c& M= GHAR L0/ Ryt Atk (FITC-CD3 1 uL. PE-CD4 1 pL.
PerCP-Cy5.5-CD8 0.5 pL. APC-CD56 1 pL) . & & 15min, &AL E #7KImL, 1 000 rpm/mini
D10 mine 0.2 mLAEHE/KEEVIE, BD Accuri COWHMALLURM . ik L0 M AT B2 5 iH AR F -
£ P L7 7 K = R VT O A5 0 40 T B0 (<1070 xC6 Y5 1 Ik B4 B T 43 x C6 I 45 1 40 i E B 10
Bor&. AR ELIR, ok ik B st .

1.2.6 MTTEMECIKABEHNRGEYE

HUHE 72 45 11 K I CLK AN i v %, 2 A5 10°/mL B 20 g B, N £ A HeLaZil fid 1) 96 7L 40 Jg 15 77 b
(50:1); AHAMEMANACIKA M FIHeLaZli i, W AN . &454L, T37.5C. 5% CO2 fHIEI; R4+ 4k
BEEiE24 h, B3R B, SALIIMTT (5 mg/mL) 20 pL, JRE37.5 C. 5% CO2% 374 h, B.O3F LG,
L= A AWK 100 pL, #R% . W15 minjs, HEEFR1C450 nmIAfE, THECIKA R A miEE, HEA
KN AOEM=[1- (Avgpa—AnnCIKam) /AxmHeLamin] x100%, &4 HHE 5 E L3R,
1.2.7 FitZoHh

RO SO B IR 2sRoR, SRIR A A LE BUR I tha 56 . P<0.05R R 2 7 A it & X

11
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“V8R
2.1 M#FFMEXS CIKPERI R ME

I i B8 48 0 1ML 22 5 TR 4 441 B 3 72 45 B s N 8omI/L A 20mI/L I 3¢ 4% 22 4B 11 R B, BW &5 B 4 1 35
W AT R AN (B . M ACD3 4. CD3'CD4™ 4 Jilu f1CDA " CD25 4 Ji 34 i T+ I 3¢ %o & 41,
MCD56" 4H il . CD3'CD8" 4 g #1CD3"CD56 4l i iy T M v MR 40, (H 2R ¥ LS5 L (P>0.05) .
O S ERE

B 5L E
14

1.2 ¢

08
06

04 ¢
02 r
il B N e

CD3" CD56" CD3"CD4" CD3"CD8" CD3"CD56" CD4*CD25*

RETUAR
PRI 1S R 4 7 40 i v 4% 40 L S 280 e ) B

YREEEL (x107)

2.2 RABEMNCIKHABEH =N

80U/MLI PR K% R AL B AN MI LK J5 , 43 i) EL K K S 56 20 0 PG DKt FE 4 40 il 8% 7 Vi AmL, 1R A4T 9 200 #r
(E2. 3) . CIK4Hfu L AECD3"4Hffl. CD564H/fu. CD3'CD44H/fu. CD3"CD8 4 fu f1CD3"CD56" 4 iy 4k
BT RIS, HbCD3™ . CD56 4ijili. CD3"CD8 4 M1CD3*CD56™ 4 il 73 7 b X IE £ 1% 1.4
1.7. 1.4 1 2565, ZRBEAG Y=L (P<0.05) .

45 - O KA A aP<0.05vsXTHR4H
4l W KAKAE
3.5
EOMERE
x 25}
® 2T T
8 15}
=
1+
0‘5 - a j_i
O 1 ,_-r_i 1 1 1 ,_'I'_| '?' 1 1
CD3* CD56" CD3*CD4* CD3*CD8* CD3*CD56* CD4*CD25*
RETIK

B2 PR EE 26 CIKYH B V. 7 5% i

12
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600 800
600 800

Count
400
Count
400

200
200

o o

10t 102 10° 10* 10° 10® 1072 10t 102 10° 10* 10° 10®° 1072

CD3 EITC-H CD8 PerCP-H
B3 PR 2 6 1% 73 4 iy e =X o0 dr

GARBR AN N R, BRARAR KON RO IREE . A Mih . RO IRA, MEdhizk: RRLRAH.

2.3 CIKARfE =N

itk — I UE PR B 30 15 IR I CIK A MR IR s, i e 2 B RoW gk 3L (4D, B BE2H S HeLaZi
M A EAE A RN IR B 2 T R seie dl . 7E Uk e Al b, 3l MT T2 A6 C LK 40 i % He L a2 i fr 40 il 25 14 .
R IN20 LM I 5 0 B Ah AT — B LS AR 100 LA FH15min &, A& & B DG K ek 1 4 A0 G K Sz 56 4 %) 4 it 75 1
HNA3% 0%, %A 4 E X (P<0.05) .

B4 KT A 2H A0 Sz 56 2H C LK 41 i % He La gt i 25 P 5 4o 2

1 (HeLa#fiffil) 2 (CIKHHML) 3 C(PRAXNHIRHCIKA L 5 HeLaZ g 7 &)
4 (JRRSEIGHCIKA M 5 HeLadti B i &)

13

=. itie

CIK 21 A o R 41 B 7 3085 5, 8] IS 2L T 48 i R N K i 92 AR5 428 1) —
B RN o DR AE R A YL A e i s OV R % A ke o T A
IR0 G A VR T RO R A R e Hoeh, e SRS AR M I A8
SR PUR A e BEEE RN A, IR T MR R IR KR T
CL ik o i 78 40 0 40 2 360 07 450 i) BT g o BT it e TR A gk TR S 1
g1 B IR 2 B A ZLE, X CIKYH A 55 F7 M RE mi i R WAtk . ik, AHE
FEHCD3 4 il . CD25"4H/fi. CD56"4fJfi. CD3"CD4 4. CD3'CD8"
Z10fs. CD3"CD56" 4 i A CIKA i 20 Hr £ MO, s & apfuit S, MTT
SRR IR FC ML IR A IR K 85 RO CIKAN R 55 7= IO RE W o 45 SRR L, AN [R] I 3%
W R B CIKAN ML K J5, &40 W B W & 5w, Hif g sesk4icDps’
YA CD56 "4 i 25 5 7 41 A SV BE AR X 41 9 5 v T O e R A X —
R ] RE & E AR L IR S A AR R S IR Ay, 20m I L i ik
FE O 4 e B0 I RSO T AR G, R I SR R B N 80m I/ L g FE — E R B B R
GMIE M. KR KERAMCIKMMLILK G, CD3 4. CD56 41 .
CD3"CD8"4liffil. CD3"CD56 "4l iy 4t & & F I+ PSR Xt HR 4L 43 ik 1.4, 1.7,
14812505, 1€ LR p)2Eah B, #F—PUMTTERIERI, KRS HA
CIKYI M & M B F AL TR R M4 2. 165 . VIR K% = /E N — Mk 441 i
B E R, 1R B AR CUK A M 48 B A= W g G 1 [R) B, A3 08 L 241 Jif 3 178 A7 72 2
KW o Bz, I3 AR K R AR A CUKYH 3G 7% W I 4y, &R xF H 48 i
WP — B, HIKKRERNEHMEANBENEE, ETRKKRERTHEN
i B R R B A5 i — 2B B 5T .

(E 2 A5 5 T fREsr 25,2014 30 (9) : 906-908)

B BREMEAANT-E
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BE-REWE AR TG K

By ST 40 i i5 97 £ A& 1 AE/IN 0 h@ b 522 B9 1 3 lled i il 358

FRE PRARF

yOT U LB N A2 A T 3R A 15 AR o e 2 T (R R e e 4 B 28 7Y, (5 40 8 i CD3 TR L 1 1%~5%, 3
o, BAVeOVe Uity H E EWARE . HAT, ySTHHMIAEN R . 5B e . B . JEUA T AT i A0 L B feE 45 S 1A
Je Ji R 2 ST o AN S B AL B — TE B 2, yST AR I BE TS B A K D R G B DA K B B 3 R A
Z 5 8 5 G g vk pom MG O G L R, 0 2 AR g B A BB AR SRR . A SRIR N IR ER
TR AEBEAL T 3w PR R8s, 15 2 BF 70 F K Sy O T 48 O S =1 /) 240 R i 788 1) 22 4 1k B 47 i e

A LI SN T 106128 E , 561 52 4K F K BT R 1 K 773, WRG R AT 4832 20 T+ 4 ml fiy s T
S, AEEGFIENLIx10T, MR E T, REAIx10O . JE 551 %R By ST
(>1x10%1) .« ZRFF2H B MK, i ER6U. W™ EAR BRI SRR R kSR IT, el

B2 52 12 U4 G [
Intravenous
administration of
voT cell
|7 2weeks | 2weeks | 2weeks | 2weeks | 2weeks | 2weeks 4weeks
Informed
consent
immunological ?
monitoring

Zidihyy, ZWE R g RS A
2.6-31.4x10°4>, i 7 o B2 of G 7 2 40 A 36 B R
BB KRR 4R 5, AW 8 3] 5835 0 1 52
SEAR(CR) I 7y 22 i (PR), 3445 5 #2 72 (SD), 54
i ik g (PD) . 52 % Bl 15 240-850°Kk (1 oz B 1s I
[ 401K) , #UEFIRIKEEY, ZIREAFIE6A
B 1450 fili 26 585 A, S e R O W RD A2 AR I 9 RE TR
7 A BT BEEA (FACT-BRM) ¥jik 4 A [ f4

Wi, BEFCE ORI, AR T 9T A0S
iy () 4 B R B AR b, 3451 SD RR T [R] A 1 4H AR B A
B 7 10x10°, i PD & E A R RN T
10x10°%, Jush, B E I T S IFN-yK T,
R I 2 i 18] i JS A 5491 52 K 3 I R TFN -y 7K P B2 B o
&, L 36ISD, 1l T 56 A M B IFN-y K F T+
= 1) 32 iR ) APD.

(Nakajima J, Murakawa T, Fukami T,et,al.A phase | study of adoptive immunotherapy for recurrent

non-small-cell lung cancer patients with autologous gd T cells. Eur J Cardiothorac Surg. 2010;37(5):1191-7.)
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RFBMMEREMNDCEBIXSCIKAMIS 7ol llE

BENSEmERENEFH

RN 2 B e R R R WL T AT A
B, BREESERTERAEE N, HP4a%REE
i, ARREGER BT80N, FHE535%; &
B 25 B W KR % 8 26.89/1007, AT %Y
12.83/1077, H4EAT L3577 N & 45 H W % 1 B
i, 2916.6 5 NILT A B, H AR BEMAL T
G LTS R B S 3 RN 5L . B R R4 H
JE R B %, JF B2 5 U7 7= AR i, R
ik B A E e B AR, RABM T
VB ) o B f R AN B RS S AR R B

AR DCZ R 5 C UK A L [0 6 6 7 15 s A 25
B W7 RO AT TR ST, WISk iE R4 B
AR AE: N T18%, B2 Wy F i B4
Hlrg, FARBT ORI, B SRE K,
O 58 BT I 8 . I BB B AL,
214, —HIAXMEA, EZBHITIRIT: 55—

A
@ Treatment
1 4 Control
3
g
< 0.6 ¢
a *
© 0.4+ * o o
o * o
>
© 021
0 T T T T T T T T T T

0 6 12 18 24 30 36 42 48 54 60
Time(month)

WRESE T
HONWEIT U, S TAIT IR YT J5 2-3 R AT S 40 i
4, [Pl EDCH AW, — W FES, H—
5 CIKZH VR & J5 & Ik [l %, 5 9 8 [l i 3-54%
4 B 4 DCAICIK AN (188.3£79.8) x108/F1 (
58.8+22.3) x10%4,

ERAR = B i Rl i NS R N i |
YW EH NS AEFRE (0S) KW AfFR
(PFS) , &R Kk, 1HITHEZEIFN-yFIL-2 1)K
SES R TR, I HDCHICIKEN LG 7 A T 8
Fa Bl ARG 2R AR . 16T 4 B e B A 5
FEDFSHIOSH) N66%, i Xf l4IDFSHIOSIL N
34%; RIT 4 E i B A 5 DFSHMOS S ik
66%175%, 1A A 8% M15%., X — 45 R ik
WA TSR 9T JE Bk A L e T B YA o BT 4 ) ek R ) AR
K, REETNLRAEFERLEAFE,

B
@ Treatment

1 # Control
2
< 0.8
©
2
Z 0.6
>
wv
$ 0.4
b
© 0.2
2

0 T T T T T T T T T 1

0 6 12 18 24 30 36 42 48 54 60

Time(month)

(Daiqging Gao, et al. Autologous Tumor Lysate-Pulsed Dendritic Cell Immunotherapy with Cytokine-Induced

Killer Cells Improves Survival in Gastric and Colorectal Cancer Patients. PLOS ONE. 2014, 9: 1-9)
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B D C-CIK4 f BX 5 1¥ §7 i& 57 Ak /)48 i fib 922 B4) [0 Joik 1% 67 532

it 8 2 0F N S A R K A A 1 T B KR R i R
Z—, HEWEERTEEMBEZE, HTERBER
K, IR 2 SO OO R R AR — K
FEA o i 5y AR /N )i Cnon small cell lung
cancer, NSCLC) FlI/Nfufitifs (small cell lung
cancer, SCLC) PR, Hrpi# WML 2R
FENSCLC, 255 i i A AEHR181%. Hil, TR
AL IT 2 X NSCLCH) ¥R y7 ik, HRZ
HEFHR SN Cah i, K is 7 ORI A
.

G 55 A B Y T AT S R 4 R 4 R, B
N B R T D R R T U, SRR 2 1 IE
I 2% B G IR T T B o e BRI AR A R R AR
s, IR X DC-CIKIR 7 R 05 ik e 1
NSCLCH # st JEmt1a (TTP) Fla A7 R
(0S) MR RIAT TRV

A UHF A1 F%604 1IB-IVIINSCLC & ¥,
NFRUE: R EL2IE S ANSCLC, 41 1 CEA/K - T
B (6-476ng/ml) . HLA-A2EABIBHPE. ECOG<2.

Overall Survival

1.0 — Received immunotherapies twice

0.8

0.6

Cum Survival

0.4

02

0.0

0.00 10.00 20.00 30.00 40.00 50.00
Time(months)

(Runbo Zhong, et al. A prospective study of the efficacy of a combination of autologous dendritic

Cum Survival

1.0

0.8

0.6

0.4

0.2

0.0

Il PR EE 2 H
LA DI REIEH . R A R HE R R H 2
R FARBBATT & HEbRbR e IR R
GiE R . BB R B UL S R e R A% 1
& o

BT B 2 AT FENPALST (K AR VR + I
D JEBENL APA, A304, Hibh—HEHE
HAL 42k DC-CIK4 g (¥ayr 41y , 51— A&
HEARFRBOK T2k GRITd2) , FisEE s
MEHRHAEERARRMN . TTPHOS, 4R LI,
WITHLIP B HWLE . 2EM3FERELE SN
56.7%- 13.3%F16.7%; 1fi A7 22+ 43 ) 963.3%
30.0%M123.3%, & H [alf Ik #UK T 200 1 i 3 A A7
FYRSEE (P<0.05) ; H4h, WITH22KEHTTP
W TRy AL (7.3 Hvs6.21MH, P=0.034) .
BABRTISBREPHIA T - ek EE AR
o, WMAESRFNWZHEEN, WIHKTFEKE
DC-CIK e 28 i v o7 wI A% fifi i S8 38 IR IR %2 2,
FEAH I 2 R R v T R R E AR R

B RIE

Time To Progression

0.0 5.0 10.0 15.0 20.0
Time(months)

cells, cytokine-induced killer cells, and chemotherapy in advanced non-small cell lung cancer patients.

Tumor Biol. 2014, 35: 987-994)
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B ICIK 4 i is 57 A 248 A 922 69 |1 B I K it 38

5 R A T 2 i PR 5 DL B T A 2R 40 3 M b R
FE 550 B P AR R 0 28 J S 1 e 980 A 6 1 B O
B, A8 MR SOE TR R A A T i e A e . R
JH g 00 DR I, e R 3 o At R RO #E 1) 55%,
FEAEIET HTIE H B8 Q115 0. J5 R BT 98 LLAT 41
JfiJ% (Hepatic Cellular Cancer/Carcinoma, HCC)
BROAE I, HCCRIRE, FMZWNE, K8
BEAAT SN CE WK SR Ema %, FA
VIBR 24K, 1697 EZMWIET RIBIT

REERFR WAL T = IR RT T CIKA R IR YT
HCCIIIGIRIT 2, Wttt $e1324 3, HEFR
N18-80%, ECOG<2, Child-Pughit% ~AEB,
B 28 % A0 B9 I Pk 40 0 (BCLC) SHA-C, Tilil 4
FWRT3INH . B B A g oK /N 4 3 SR B
FAR. TACEE L iRy (BSC) SEhrdEinyT, Jf
BAT ERNL A, F4l664 EE, b — Ak
HEVRIT J5 4k 4L 2 CIKGI IR YT, ) — 43R 2 bs
HEVR T -

10—
0.94
0.8
0.7
0.6
0.54
0.4+

0.3

Cumulative overall Survival

0.2
Arm 1
014 Arm 2

0.0 T T T T T T T T T

000 1200 2400 3600 4800 60.00 7200 8400 96.00 108.00
Time since treatment initiation(months)

IRREFE HEpRmiE

f H 2815, 16 K47 CIK YN i & ik [ %, & H
—ITRE. HWA AR — K, R E . AFPK
Lo FFEThEE L IS EECT. 45 ARM.: BaRTd
B G EVR T AR L B AR R D HINT4.2%
F50% (P=0.002) , 24F & 4 47 2 4y 5l 53.0% A1
30.3% (P=0.002) , 34F &k A7 5 5 N42.2%H
24.2% (P=0.005) , CIKZHEEL A ki a7 4t &
TEAEARRE R TRRERTH: B4, BRERT
SR [ BB TG AR AR R A v T AR R T AL

AT R T, CIKYH J & b VA 97 4 R
HOL3/AZ A R BN, 3 W5 56 747 K I
L2 A R By R s ik Bop Sk, Ui W CIK 4
6 7 IR Bk BT R A % AR R . B IR T B
B S U R T T SR R AR I B AR AR A R TSR
AAE R, bR E R T LR e R IR AT
RS

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3

0.2

Cumulative progression-free Survival

0.1 Arm 1

Arm 2
0.0 T T T T T T T T T

0 12 24 36 48 60 72 84 9% 108
Time since treatment initiation(months)

(Xiaozhou Yu, et al. A randomized phase Il study of autologous cytokine-induced killer cells in
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