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0.05 ;37 6 RN BT/ A RRIT A RCE R A FNAA TG R BB T F/ & 41( 35 P <0.05 ); 19 AN 00 S8 1)
I FRAIE 25 543 514 90. 0% FI 81. 8% , KXt T HiA 2 g 250 5 , 2EVATT I B VE RIS B AT RE AR5 . 4518 HLA 2B HIA b
JE MG T AR IS HUAR T AR AR S AT R AR R, o et B e PR AR v AR 1 T B U .

[ S8R ] MUtk s HLA 2404 5 SN IS AL 40 ; S re 6T

[ FESZES ] R730.54 [ TEAFRERD ] A [ XEHS] 1007-385X( 2010 )01-0007-06

Clinical efficacy of activated-HLLA haploidentical peripheral blood stem cells in
treatment of advanced solid tumors

HAN Ying"?, YU Jin-pu’, LI Hui’, REN Bao-zhu’, CAO Shui’,ZHANG Nai-ning’, AN Xiu-mei’, REN Xiu-bao’( 1.
Liaoning Medical University, Jinzhou 121001, Liaoning, China; 2. Key Laboratory of Cancer Prevention and Therapy of
Tianjin; Department of Cancer Biotherapy, Affiliated Tumor Hospital, Tianjin Medical University, Tianjin 300060, China )

[ Abstract ] Objective:To evaluate the anti-tumor and side effects of activated-HLA haploidentical peripheral blood tem
cells ( haplo-PBSCs ) in the treatment of advanced refractory solid tumor patients. Methods: Forty-two patients with ad-
vanced refractory tumor, who were diagnosed in our hospital from Oct. 2004 to Oct. 2007, were enrolled in this study ( all
patients signed informed consent ), including 12 with ovarian cancer, 9 with renal cancer, 8 with lung cancer, 8 with
breast cancer, 2 with colon cancer, 2 with gastric cancer, and 1 with melanoma. The donors were healthy direct relatives
of the patients; the donors’ haplo-PBSCs were mobilized, collected, and activated by rhIL-2 in vitro. The clinical efficacy
and side effects of haplo-PBSCs therapy were assessed by CT/PET-CT scanning, RESIST standard, KPS score, and clini-
cal response rates, etc. Results: All 42 patients received one episode of haplo-PBSCs treatment. The progression-free sur-
vivals ( PFS ) were 6 months and the clinical beneficial rate ( CR + PR + SD ) was 73.8% . The beneficial rate of life qual-
ity was 76.2% and the KPS increased by 20 ( 0-30 ) points on average after haplo-PBSCs treatment. The patients with
KIR unmatched in GVH direction had better outcomes than those with KIR matched or KIR unmatched in HVG direction
(P<0.05), and the clinical beneficial rate, PFS and total beneficial rate were 94. 1% vs 60.0% , ( 13.4 +1.3 ) vs
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(8.0+0.9) months, and 89.5% wvs 65.2% ,

respectively (all P <0.05). The donor/recipient relation as the mother/

child had a better outcome than that as the father/child ( P <0.05 ). Patients with renal cancer or ovarian cancer had bet-

ter outcomes than those with other cancers, with clinical beneficial rates being 90. 0% and 81. 8% ,

respectively.

Conclusion : Activated haplo-PBSCs therapy can induce non-specific anti-tumor effect, and improve the clinical symptom

and life quality of advanced tumor patients.

[ Key words ]
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VE R 5 BE G T REMER R . PIABIFFE A
PRS2 3k S AT Ak 1Y 2 2% 6] HLA ARG 40 i
1% 4L + 40 B ( HLA haploidentical peripheral blood
stem cells, haplo-PBSCs )X 42 5] i 0 Xk 7 4= iy £
HHATIOT TR 728

1 #R5FEE

L1 B4 RTA

A 2004 4F 10 A 2 2007 4F 10 A £ KRR E
FER B I e 1 B A4 036 I 7 0 £ 4T haplo-PB-
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1], Lotk 24 B 4R 51 ~79 % PARES 60 4 KPS
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TR FRZE 5y 2 T A bt
1.2 Haplo-PBSCs 3 Ji . R4 AR S EA A2 = iy

Haplo-PBSCs & H & # {8 FiE i1 B & SRR, R4k
At E 252 thG-CSF 10 pe/( kg - d) x5 d B8,
HLARSH B3R SR 4 7 1k WL SCHRL 4 1, (B4R 2 ek b
HHEERAE ) haplo-PBSCs 1% i £ 9 4 41 At 43 525 1
PEIUMK L A0, 28 PBS PRIJS INA & A rhiL-2 A7
I3 B F2 56 X-VIVO20, I I8 2 41 g 2 5 %5 3 x 10°/
ml, %4 5% CO,37 CH;FE 3 ~4 h J5, &K A )G
WCAEAN M, ] PBS VB 3 IRIGIRE T & 2% HEH
() 250 ml A= BEER K [l 45 FR
1.3 B Fett s R & e DNA 6942 50

A3 SR FIE 19 1 ml EDTA $rsEsh ) # ik
1ML, % QIAGEN DNA Midi 7] £ , ¥ /8 U ] 5 45
WETT PRI A FE I 41 DNA 200 .
1.4 PCR-SSP # M HLA %454 B 4 A

HLA 73 BR FH P 91 R S M 5 0 3R 6 Bl % 2 1
2 K ( polymerase chain reaction-sequence-specific
primers, PCR-SSP ), & il QIAGEN 72t &) ) Olerup
SSPTM X & . PCR RNAKRZR N 10 pl, KR &
47 DNA #f 100 ngo 43I 4544 4:94 C 120 5,94
°C 10 5,65 °C 60 s, 3 10 ;94 C 10 5,61 C
50 5,72 C 30 s, 3L 20 MG ;4 C RIFR .
Be B wl PR RE Z SR 258 1Y 2% Bl
FEEERE Y, E LR 150 V R LK 12 min J5, T4 H
BEEIE UG 5 BT R GEE SR A I AT 40T o
1.5 PCR-SSP #l KIR & B 4%

FRARE KIR 8 80408 122 25 A 9 KIR 66 3% 44 5 )
BN release 1.3.0 )&t 23 Xt L FiEsI ¥ P9, &
BLAST #{F563F A 41591 16 4> KIR 3K . 5% PCR-
SSP Al KIR BEPK 4059 934 77 W) 3 B - KB 4
B 8wl A 20 o/ L B fRAEEEE b, /K S HL Tk
12 mV/cm, 4L 2B YL, UVP Jif% .
1.6 HxHXioaa

BERRIRGR A 1B A R T 454 A & HLA {5 2
AT AC A AS Bl RERHE IR, R 3 D00 B A i 4
X T 1% 465 haplo-PBSCs HYY7 07T fig A i
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Tab.1 Characteristics of patients and the donors [ n( % ) ]

Mother/child, Father/child,

Group (N=27) (n=15) X P
Sex
Male 13(48.1)  8(53.3)  0.104 0.747
Female 14(51.9)  7(46.7)
Tumor location
Ovary 9(33.3) 3(20.0) 3.548 0.829
Kidney 5(18.5)  4(26.7)
Lung 4(14.8)  4(26.7)
Breast 6(22.2) 2(13.3)
Colon 1(3.7) 1(6.7)
Gastric 1(3.7) 1(6.7)
Melanoma 1(3.7) 0(0.0)
Disease stage
Progression 18(66.7) 11(73.3) 0.010 0.921
Stable 9(33.3) 4(26.7)
KIR ligand
GVH 13(48.1) 4(26.7) 1.847 0.174
HVG 14(51.9) 11(73.3)
KPS score
70 4(14.8) 2(13.3) 0.185 1.000
80 18 (66.7) 10(66.7)
90 5(18.5)  3(20.0)

2 5 R

2.1 BZWGTT RN % H HLA B i)

TEFTAA $2 321697 1Y 42 A0 835,33 %t 3/6 4>
HLA-A/-B/-DR i A G .4 X 4/6 N7 S AHA, if
BHHA S % 6/6 Mkt etfs.

2.2 Haplo-PBSCs K 4 An =l #ir 84 &

BEH 24 rthG-CSF 3 5 J5 RAE 1Y CD34 ™ 41 fifd &
BOFAIMN(6.5 ~6.9 ) x 10°/kg; B ARAMN 332 5 015y
3% Ak CD34 " i S5 ( 5.3 ~5.6 ) x 10°/kg, [1]
WCHRIE 81% o ZRad AR A1 35 5 [l 25 F8 35 1) 40
BOEEI (7.5 ~8.3 ) x 104>, #42 2 d 47 [l
TARIT o TRV LA T IR b S KA TS 2 W R 5 Ak
M, BALEE RS2 1 AT RBRRIT
2.3 Haplo-PBSCs %} 8% 40 54K Jg 69 36 7 R

S HEAZIRYT I 42 ) G B SRR R E T, S
CR 51,7 5] PR ,24 4] SD,11 5] PD, 420 H & 1
GffHN 16.67% , PO I RAAHI PFS )l 6 4~
H L IGIRIR2E %N 73.8%( %2 ).

32 Haplo-PBSCs jA 7T B B ST g Y 7 30
Tab. 2 Clinical efficacy of haplo-PBSCs in treatment of

advanced solid tumors

Case CR PR SD PD Clinical beneficial

GVH: The absence in recipients of donor HLA-C alleles
recognized by killer immunoglobulin-like receptors ( KIRs ) was
defined as KIR-epitope-mismatched in the GVH directions;
HVG: The absence in donors of recipient HLA-C alleles was de-
fined as KIR-epitope-mismatched in the HVG direction; KPS:

Karnofsky performance status

1.7 97 AR IEAF

TEIRIT AT BAR YT Ja 4 AT CT/PET-CT ¥FMJ7
3o KIS RISIST brife, J7 2050 0 58 222 f#( CR ).
o ZfR( PR) SRR ( SD ) AR HEJE( PD ), Il
KA SRR CR + PR ). LA KPS PE4 WS A 1 i
ARG, RIERDREIGYT 5 R A R RSB .
1.8 %itsan

B x +s Fon. BE —RORHERIEH ¥
K5, IR A i F R FH BT ¢ K56, A A7 R H
Kaplan-Meier W, PRI R A Log-Rank |
SPSS 13.0 %k, Lh P <0.05 HESHGHE L.

Tmer ) ) () () () rate (%)
Renal cancer 9 0 2 6 1 90.0
QOvarian cancer 12 0 2 8 2 83.3
Breast cancer 8 0 1 5 2 75.0
Lung cancer 8 0 1 4 3 62.5
Other cancer 5 0 1 1 3 40.0
Total 42 0 7 24 11 73.8

SR REIL o B, B S B, &tk 4 il
9 5] £ 1 G AT ARIA T B D R sl el B R DD BROR
ARG AT AL HE TFN-o 3¢ TL-2 76 N 28 5 =
LIRIT ADE RS IR B VI, 4
haplo-PBSCs & 97 5, 9 i /& & v 2 15 & 43 &% it
( PR),6 Bilpifae( SD ), 1 FlEimi#EE( PD ), A
R CR + PR )N 22% , I R # 45 K( CR + PR +
SD )R 90% o BT 21 AN H , i Jo ik
A (PFS )N 5.7 1M H .

G2 P A R AT R O g iR
12 51, Herp 7 B R34 T IR ARG HE DI BR AR, R JE 34
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B HEA T — 2kl T2 by T (AR A I L R a5 7%,
G AR5 B A VI . 12 6] 5 28 haplo-PBSCs 277
J& .2 B2 PR ),7 BilgehtesE( SD ),2 Filg
HERECPD ), %% CR + PR )N 16.7% , I PR3k 25 %
(CR+PR +SD)H 83.3% ., {7 b a] >~ 18 4
A ek A A (PFS )2 10.5 A .

42 ) FE B TR 32 R 1 vhIL-2 36 AL HLA 2
A4 haplo-PBSCs 1677 Ji , 29 13 .34 H B S i IR
AR A% 12 IR KPS PR e PEAY , 2B 3%
WO 10 ), AR TE AR E 22 . iRYT R R R
T Bk 2s (S + FRE )F N 76.2% , KPS 3%
TR R 20 430 ~30 43 ). Hib 1 iz k&
i A B WA 0 SR A TR 1 DT RRIBYT S W4
I8 M, I R R X 25 11 R PR X7 B . ik 2 sk 97
I ARG A7 T 0 5 B e 1) S RN ke R/ INER
LA R /b, RECIST Y7 &0 FAr s 31 PROIEI T ).

AT PES 6 N H . #ERETTIZE AT, 2L
A 22 IR F AR E IO AR AT 20 BiI5ET .
2.4 KIR-Beik 7 &1 5 s k77 289 % &

2.4.1 KIR-B& 7 567 R & M KIR-AL

TRAAHG DT R ] K 42 2 42 BB E 3 P4,
—2H8 GVH I AMEEC19 #]), 5 —4 R HVG
J7 A A B KIR-BCARFH G ( 23 ), FEHAZiR
J7 1 TR, GVH 7 I ANAH & 4L A 17 B G2 i R
FE R AR 45853590 4 31. 6% F1 94. 7% , 1 HVG 75
AN AH G 5k KIR-FC AR A & 241 50 51 o 4. 3% F
56.6%( P<0.05,%3 ),

1 Haplo-PBSCs i&¥7 /1% PR HIREHA
BESAMEREEN CTRE

Fig.1 CT images of a renal cancer patient with

multiple lung metastasis who had partial response
after treatment with haplo-PBSCs
A: Before the treatment; B: After the treatment

%3 Haplo-PBSCs i&¥7# KIR-BLEHEF B S KTHHX R
Tab.3 Relationship of KIR-ligand direction with clinical efficacy in haplo-PBSCs treatment

KIR-ligand Case CR PR PD Remission rate Clinical beneficial rate
direction (N) (n) (n) (n) (n) (CR+PRX % ) (CR+PR+SD) (% )
HVG( - )/KIR( + ) 23 0 1 10 4.3% 56.6"
GVH( -) 19 0 6 1 31.6 94.7

HVG( - )/KIR( + ): HVG mismatch or KIR ligand match; GVH( — ): GVH mismatch; * P <0.05 vs GVH( - )

2.4.2 KIR-Bekl w5 EF4EFH KR AMEE
Jii S GVH 4 i 0 0 i B 2R A7 A 4 il ol
(13.4 +1.3 )M, 1 KIR AFHE 7168 HVG B4
A4 N(8.0+0.9) M H, Log-Rank 4341 P <0.05.
5 UL KIR-FLARASH G 7 012 GVH By B35, 78
F23Z 05 1L B9 haplo-PBSCs J6 77 J& , Jo it J& A= 17 31 15
FIER(E 2 ),

2.4.3 KIR-BefR7 w5 &EF4AERE GVH I
A A 4R IR YT R B AR T T R R 2R Rl
89. 5% ,KPS “FH H 7 26 43 1 HVG 5L A& 41
BEERIT RN AEERE LR ERE N 65.2%,
KPS #4425 15 23( P <0. 05 ), A i KIR-fig {&
IAAH G J7 102 GVH 1Y 8 35 7E 4% % haplo-PBSCs
BRI R, A R HL S el A R, Bk E R
EHRR(FL),

2.5 BRERXRLBEREFAZENX R

2.5.1 #BxELRLETAMKE RS2 EL
R K42l 42 B 835 5 A, — 20 B/
IRIT (27 B, 5 —H AR F/ LR ir A 15
B)o BEF/LiRyT AR F I 1 AR VIR A BOR
1 18/27(66.7% ), X F/LIRITHLBHE N 1 FFl T
BITARCE I 7/15(46.7% )X P <0.05), &Rtz
HRRZNET/ L BE BT/ L HEAAAE—E R
S,

2,52 HeHXRE5EFLEEN MZEXEN
B/ wEHEH LR RAGFHNC12.1 2 1.2)4
A, mifzE R RZ N F/ LB R(T.5 +1.3)1
H ,Log-Rank Z}F P <0.05, 45 B2 E %R
Rk L EBE 1252 haplo-PBSCS 697 )5, G
R AT IS B E R & 3 ),
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B2 KIR-FLfE7 mt T B & it R 4 77 A 18] B 2 )

Fig.2 Effect of KIR-ligand direction on

progression-free survival time of patients

®4 KIR-BEEFTESETEEELEERENXER
Tab. 4 Relationship of KIR-ligand direction with

life quality improvement after therapy

Case Remission Stable Decline beneficial

KIR-ligand

direction (N) (n) (n) (n) rate( % )
HVGQ( - VKIR( + )23 3 12 8 65.2° +15°
GVH( - ) 19 7 10 2 89.5 +26

HVG( - )/KIR( + ): HVG mismatch or KIR ligend
match; GVH( - ): GVH mismatch; * P <0.05 vs GVH( - )

il lnibme

i suryival {f

i 3 4 i K ] 13 14 I K
Progression: free sarvival tme | fmonth)

B3 #EEXFMNTHBEFRENIZM
Fig.3 Effect of donor-recipient relation on

progression-free survival time of patients

253 HxHAXRAEEHAAEFERE SiRER,
ZHERFZN T/ W BE  AERIT G AT
SRR N 81.5% , KPS -394 55 25 J 5 ik sz 3
KERNL A/ BFAEIRTT I 1A 1 i SR 47
4 66.7% KPS F-HHE R 16 43 P <0.05 ), AL
WZHEXRZNEET/ W EE B2 haplo-
PBSCs JAJ7J& , A LAFE 58 KR B Vi ] 9 4R A5 2 1
Bt 3R5),

2.6 Haplo-PBSCs 7% 77 #) R B R

42 5] H 3 AE % KR & rhIL-2 15 1L A9 haplo-
PBSCs 1677t 2 HP R WL 3™ E AN [, 12 47 A8
H IR TER R B ORGE AF TL-2 AH DGR R R
N, 8 B H AR VR YT R RS B AR S
ERAEYIPUIE T, 4% B NCT B0 73 bR fE X R
Mt 3 G, SRIXTREIR YT 5 T A S IR ER L GH 52 %

R5 HEEXRERTREEFRELENXR
Tab.5 Relationship of donor-recipient relation

with life quality improvement after therapy

Relation Case Remission Stable Decline Remission
( donor/recipient X N)  (n) (n) (n) rate( % )
Father/child 15 2 8 5 66.7 +16
Mother/child 27 8 14 5 81.5" +25*

“P <0.05 vs father/child
3 3 i

RS A e e 5 S AL 7 A B S 1 G B T
ZIRGC HR AT O 40 A A AR A T R Y A
T, B A R AR IR ORI,
ok A SRR AL A HLA £ A 8RS )
%) bk O 240 AN AT AU 52 35 ik g 47 i B H: MHC-
1/ 28507, P S PR S e A0 LA e BB A
RN A Z BT R TE . Horb Y T 41
JEA SR R i T A G A T

SRR i A bk O 40 A [ AN [ 2, TS AR Y
haplo-PBSCs [Hl%i i 1% A Zead TiAb B, v] AAR B b
T HRPE ARG 0 B IR . i L Tl i 40 6 %) 47 9
A1 LA S A S R R PR UE I PR 780 2 R 3R

TEALAY HLA haplo-PBSCs [mlf 7 2UZE I IR I 5 2
I T 2 HERETE F R YRR YT PRk R
I IRIFSE R R /b 2 S AR v i R FH B 2 D
Sykes 25 PR ZHREIEIATY 5 GIREEK LR B A
2 BIFRAR I R R 25 . Dodero 25 ) K S0 (9438 , 76 3%
PR LR R o AT UGS TEAEXT haplo-PBSCs 2
FHA TR 5 BRI O HLARAS BRI Y 22
SRR ) I T 40 L2 S 35 PR A LY T P B R
VS R, ASHFSE BFE ALY HLA haplo-PBSCs A
IR S AR 8 SR Y

WG IR T %5 0 W W 9] S A4 i
FIRIT L — S SORE 3 (1 )AH L3 HLA 584
AHG T HAIAS A, HLA ARG A0 il T 240 36 7 1
P FE L I G BRI, [T s 5 % 1 IR A1 22 B i BRI
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X BE RV VA B RN A BT (2)
Pz B KRN BT/ LB EIRIT A BRI A AE A
WAL T/ BA BRI e, BT LAAE
R R Bl P9 A5 A4 00 a1 i3 5 ( 3 ) KIR-FiE
WA R GVH J5 [n] 35 A2 36 T7 RN M AVAE A28
B HVG J7 M AHA R KIR B A& 4 BA B
TRITURH, T EL AT LA B RIS 3R A A 0 R 1 ek
I ELEACE R B B A5 (4 ) 7 R b, B i AN g 5
SRR IR YT RN R AU T BE S

NK 4ff fifg 38 1 KIR ( killer immunoglobulinlike
receptor IR H & HLA iK% H S %Em 2. HAEQ
A KIR {UAE NK 41 & T 40 3 i e 18, AN H Y
KIR 45 & AR B HLA, R | & BLA 4 HLA
SEAAHG W BB RS 58K th L T HEFR RN, i A
LE HLA AHIA RS B G KOs o &M
ALK HLA 2 2 680 2 IR R 75 22, Ruggeri
SO T R AR A X I T A0 R RS &R,
KIR 7EH L T EZA/EH  fEAL 23 8] KIR 32 4K-Ad
RARHE AR TP e % NK 40 M s 7 32 4 i, A B
FAEA R, Yok (A0 i, A5 GVL 0, Wik
i FPUIR AL 2 400, TR GVHD By &4, X sezh R
AR S R —BU0 .

KIR JE K 5 HLA R R JE T2 m g 5L A, (1
KIR 5 HLA % B ST G 4 F —4R. AN
HLA [ %05 KIR 8] JF JC 088 i AH OC M, Bl
HLA A4 A M S s B Ik 18] KIR AR —E M Ao 8t
f& I HLA 43515 KIR 0 B0 85 . T AR A
DAE AT HLA 1 KIR B4 A

{AABFF H HLA “FAHA 975 1 haplo-PBSCs [1]
)y RIS AFTE S — 2 R BRI, B G (1)
BEEZIRITE Y 4 ~6 A A BRI BT
FifvIEg SR, 336 R0 A A 8 AN FH PR 2 1 B 8
(2 ) F—E Al i 2, Q)& .GVHD JZ
8 HAH SR PERAAE 10% ~20%

ABIFE G 42 5 565 HEAT T SR, s (9 BORE X
b, FIBFMECURNT 2 PR AR AR itE— 2 T 1 I
A IRIE, I B Bz ot R4, LS Al A 7 T L
e, XL EHE IE AT A e T ARG E s

[ & % s k]
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