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[ ALIT)E PLT T REAIEARAE :( 63.02 £46.48 ) x 10° vs( 49.47 £31.41 ) x10° /L, P =0.002 ], 454505 AWK S It E][ 4K 5 &=
75 x10° A/L A EFERRE: (1118 £9.71) vs (17.8 £10.46 ) d,P =0.000 1, KIS /MK E K KK BE I PLT
KR 2 211.21 £119.20 ) x 10° vs ( 138.13 71.54 ) x 10° 4~/L, P =0. 000; 1L¥7 )5 PLT f% & {H:( 262.78 £162. 60 ) x 10° vs
(149.36 £73.26 ) x 10° 4~/L,P =0.000; K KB PLT 5 3L 2218 :( 79. 64 £118.06 ) x 10° vs ( —8.92 +102. 50 ) x 10°
A/L,P =0.000 ], th-TPO i& A FEAI% PLT i id: He 3 19 HLFI( 12.21% vs 19.85% ,P =0.017 ), 3/ PLT 43 Fk( 0.22 £0.72 )
vs (0.37 £0.90 )R, P =0.010 )FI i (1.66 £6.09 ) vs (2.77 £7.08 ))U,P =0. 009 J; #h 55136 = , PLT i 13 e Ho A vsi 2>
R (13.79% vs 33.93% ,P =0.0082 ), FHZGHIJG ML EE M & M A A0 T8R4k I DO (BRI Th RB Y 22 {3 6 5e it
RSP >0.05), 276 BIEF AU B 11 PIRAR RN, 28 &34 6 B )BiIERR( 2 4] ). £ e STIR MR T IR 44 T
77 th-TPO R0 Wby 7 X PLT A5 085 B, 46 e 16405 N 2 6 R) , SRR B2 18 PLT 7KF, BEAI AR & PLT i i 19 ) vk gk
i, HIG™EH AR RN

[E2TB] FEREBAUIGREHREISE( No. [ 2003 ]186,No. [ 2004 1158, No. [ 2004 1512, No. [ 2005 ]78 ). Project supported by the
National High-tech Development Plan of China( No. [ 2003 ]186,No. [ 2004 ]158,No. [ 2004 ]512,No. [ 2005 178 )

[EERA ] RAe%(1974 - ), B RN 8L, FE N B2 ARG Hr st

[ BiEEE
[ W% HIR

Se42%%( Wu Qaunrui, corresponding author ), E-mail : wuqrui@ aliyun. com

]
1 http://www. cnki. net/kems/detail/31. 1725. R. 20131202. 1522. 003. html



. 646 - rp ] g A 1697 24,2013 4E 12 A ,2006)

[ eiE ] HEA M ER  SCAR B s AbIT 5 I/ MO s BERLAT RIS ; A B3 X ; 20 I R EE 750 24
[ BE4SZES ] R730.5; R979.1 [ XHFREBRD ] A [XEHSE] 1007-385X( 2013 )06-0645-09

Effectiveness and safety of recombinant human thrombopoietin on treating
chemotherapy-induced thrombocytopenia: data pool analysis of phase II /Il and
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Chemotherapy Center, West China Hospital Affiliated to Sichuan University, Chengdu 200041, Sichuan, China; 8. De-
partment of Thoracic Surgery, Cancer Hospital Affliated to Peking Univerisity, Beijing 100036, China; 9. Department of
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[ Abstract ] Objective:To assess the effectiveness and safety of recombinant human thrombopoietin( rh-TPO ) on chemo-
therapy-induced thrombocytopenia( CIT ) in patients with solid tumor. Methods: A total of 276 cases were enrolled in 3
studies, 63 cases in Phase I study, 154 cases in Phase [l study and 59 cases in complement study. A total of 230 cases
were enrolled pre-protocol ( PP ) group, except of 5 protocol deviations, 41 lost-follow-ups. All of the patients had solid
tumor which was confirmed by histology or cytology. Phase ]I and complement trials were randomized crossover self-con-

trol trials. It was divided into randomized-crossover-self-control part and non-randomized-crossover-self-control part in
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Phase Il trial depending on if the subject was joined by randomized-crossover. The period when rh-TPO subject was
administered was defined as an administration period, and the other period was defined as a control period. The chemical
therapeutic regimen and dosage did not change during the trials. All of the trials’ data were pooled together to compare the
efficacy and safety profile. Results: They showed the utilized changes both in intention-to-treat ( ITT ) group and PP group
when compared with the treated cycle and control cycle ( following example with ITT group data ). Compared with the con-
trol period, th-TPO could significantly decrease the degree of CIT ( minimal mean platelet count: ([ 63.02 +46.48 ] x
10” vs [ 49.47 £31.41 ] x10°/L, P =0.002 ); shorten the thrombocytopenia duration induced by chemotherapy( days of
platelet count recovered to 75 x 109/L:[ 11.18 29.71 Jws [ 17.8 £10.46 ] d, P =0.000 ); and highly increase recover
level of platelet count ( platelet count of last visit: [211.21 £119.20 ] x10° »s [ 138.13 +71.54 | x10°/L, P =0. 000;
maximal mean platelet count: [ 262.78 +162.60 ] x 10° vs [ 149.36 +73.26 ] x 109/L, P =0.000; platelet count’ s
difference between the last visit and baseline: [ 79.64 +118.06 Jws [ —8.92 £102.50 ], P =0.000 ). On the other
hand, rh-TPO could decrease the ratio of patients who had to be transfused with platelet ( 12.21% wvs 19.85% ,P =
0.017 ); and decrease the time ([ 0.22 +0.72 Jvs[ 0.37 £0.90 ] time, P =0.010 ) and the quantity ([1.66 +6.09 ]
vs [2.77+7.08 ] U, P=0.009 ) of platelet transfusion. It was much more significantly in the complement trial ( 13. 79% ws
33.93% , P =0.0082 ). There were no significant differences before and after treatment on Hb, WBC, liver and renal func-
tion and blood coagulation ( P >0.05 ). There were only 11 cases who met side effects during the studies, most of whom pres-
ented fever (6 cases ) and chill (2 cases ). Conclusion: Administration of rh-TPO after chemotherapycan may significantly

reduce the degree and duration of thrombocytopenia induced by chemotherapy and promote platelet recovery of patients with

solid tumors. It also decreased the capability of platelet transfusion, and severe side effects were not found.

[ Key words ]

recombinant human thrombocytopenia; solid tumor; chemotherapy; thrombocytopenia; randomized

controlled trial ;self crossover; multi-center clinical trial; effectiveness; safety
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BERE IR ZE Dl it o, ;R 2 B PSR E s
HEA G BB

VL BA = A 25 I 4y A7 BR A /1 A2 77 1Y) th-TPO 7
SHEC 45 20000601 )EAE A 1 ml/ 3,50 wg /ml, 7K
F1,2 ~8 CH-AES
1.2 Rh-TPO *F I 7% & H 4L 7 )& PLT 4 09 7%

T 0910k A b 72 i PRI S0 Sk B AE X H B
X BRI, A2 B AL/ A A I 418 B 4
T A PR v 32 1 2 5 S InBE LSS SR R 4
RBENLAE SO B BRI A 411 B 241) FERE L
H B B SR C 240 )P 53 . - —4ky7 A PLT 3t
A ANAARERZIUEBEIL T A A 158 B 4176
A PLT SR AE % PLT S IRAE A5 A AR

HERY 3233, 2858 0 [F) B 5 A DU PLT T4k, eIk
HAF & AdIbsiEE , EA C 4.

PLT 140 BRELER AL, 10560 10 8] 43 J8] 22 /A 2
% 3 WK, AR PLT 3R & 20 x 10° 4~/L i+ &
300 x 10” A>/L W4 H A 1 ¥

BRI % (1)A 41, 58— 50 R b7 s
B RS th-TPO; 55 — i 560 A R 1 4 vh-TPO, /E
9 H BT IRG B A, 5 — 8 R ALY S AN TE ST th-
TPO V£ A F 5% BE 28 — 3000 R A0y J5 B T o
th-TPO. (2)C 413210 1Y i 1% Ji 014 Sl 28 3T R
JAA A5G AR 2 A5 AT IR T
4 th-TPO. (3 )rh-TPO 5255 % ALIT)F 6 ~24 h
TG B RS th-TPO, 1.0 g/kg, B H 1 WK, L4
2514 d, 25 K35 14 d, PLT WS 0I7 5 S ARAELAR L
HEE 50 x 10° AN/L, WS 1 4kak 452

F1 KBBTARRAHTE

Tab. 1 Therapeutic plan and administration method

Group Screening cycle 1* cycle 2" cycle
Random crossover part Group A No TPO TPO Qd, 14 d No TPO, As self-control
( Phase II/1I,Complement trial ) Group B No TPO No TPO, As self-control TPO Qd, 14 d

Non-random crossover part

( Phae I )

Group C  No TPO, As self-control

TPO Qd, 14 d

1.3 M5 A S7 RGEN

7 e 15 d W RREDS 1 K, ZJ5 55 17.21 .
24 28 RibATRiVi. fLI7 524 PLT o B0k & %)
100 x 10°4~/L LA LB R 2167 H bR, v LIEAZ
T— AT

FEIFRAR R ST S5 PLT S lAE, R K Bl Vi
B PLT ASMEL ; R B 7 s il 55 4k J7 5 PLT 2
Il , R BE DT 534k 9 2218, fLI7 )5 PLT ik
S ARAB IS 8] 5 ALSF IS PLT SRR 5 ot v 1 10 2518
PLT K& % 50 x 10°4~/L 1 75 x 10°4~/L LA _F Ay}
() B vE PLT R A EL B8] o e ) ok A e

WA PEPEN R FR : th-TPO 1877 J5 AH AN KL R
MRS B R R AR E AN R ROV I R A
o

YT th-TPO Y 1T . I B R0 A b 72 i AR 1
5 R A A BEFNHEBR AR HE SR YT 5 RSB , AR

WFFERE T T3 PR 3 36 B b 7o i PR a5 rh £ A 52
98 H 42324097 1 32108 i Bl 64T 601 1 432
th-TPO FIZ4 i 56 J] 39 7 S I 245 T 3, KR rh-
TPO 14 JE i SRy 7S 7 6] BE S B, 4R J5 a4 7 350Rn
LA
1.4 %itsase

TR, x 25 2R, R SPSS v19. 0 4814k
PEHAT AT, B A B8 T 55 25 2R T OBUON A 56, DA
P <0.053RR 25 7 HA ot 2 R Ut W iy B
Ak o

FH 2 JE 19155 5% B 300 AE DG T H B0 R LBk
Pearson < J5 K 3, T8 5ERHIY L8R ] Mann-whit-
ney K 56 a Log-Rank K56 o

FrA AL B B PR IR T A BEC inten-
tion-to-treat, ITT ) 1 % = T . & I R 4E
( pre-protocol , PP ) : 4252 2 HB 25 W67 I 56 Wi A Bifi
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2.1 ZRENWDEET FERARIE L

276 52,5 191 £ DR I T 58 A 1R 43

B ;41 BIERTESZ AT 6= fe e 1 PLT 08, #%

J P& A3 A 230 (83, 33% )44 A PP Al

45, th-TPO “F-¥ FHZj i} A A( 10. 88 +3. 57 )d.

2.2 FANIE IR IR B B ST AT PLT /R -F rbdx
FEAAAE o o BE R ALY T HT PLT TH 808 =

THZ M, ITT b HE R g3 X

[(145.95 £76.06 ) x 10° vs ( 180. 06 + 114. 88 ) x

10° A~/L,Z = -1.527,P=0.127 ],PP Eh H 2%

B L[(145. 81 = 74. 29 ) x 10° vs
(182.56 + 116. 39 ) x 10° I~/L, Z = - 3. 430,
P =0.001 ],

2.3  Rh-TPO %77 4L 77 /& PLT i I 84 J7 2L

ITT 53 AT 48 S PP o3 42 3 o AR % i 3 1
—FMEAEAL, Gt ot s R s, 5O R R AR
rh-TPO 1] g F k2 b7 Xt PLT #5145 R B2 k7 I
PLT T % AR H: ( 63. 02 = 46. 48 ) x 10° wvs
(49.47 £31.41 ) x10° 4~/L,P =0.002 |, 4 & i 14
FK A mf 18] [ K 52 & 50 x 10° /L DL F Y KB

*2

(7.61 £9.44) vs (10.48 £10.97 ) d,P =0. 000; 1%
BET5x10° /L L EFEMRE (11,18 +
9.71 ) ws (17.8 +10. 46 ) d, P =0. 000; ¥k &2 =
100 x 10° A~/LEA R ZM REL: (15.31 £9.71) ws
(22.36 £9.6 ),P =0.000 |; B3/ PLT ¥k & K
[ KWKBEVI PLT A AE . (211.21 £119.20 ) x 10°
vs (138.13 £71.54 ) x 10° 4A~/L, P =0. 000; tLI7 )5
PLT =5 {H( 262. 78 +162.60 ) x 10° vs ( 149. 36 =+
73.26) x 10° 4~/L, P =0.000; K K Fi )i 5 3Lk 2%
{8:(79.64 £118.06 ) x 10° vs ( —8.92 +102.50 ) x
10° 4~/L,P=0.000 [( %2 ~4),

rth-TPO & A] 3 P AL PLT i v /& 5 09 L 4]
(12.21% vs 19.85% ,P =0.017 ), ¥/ PLT % 141
WL(0.22 £0.72 Jus( 0.37 £0.90 ), P =0. 010 1 Fi%
W (1.66+6.09 )us (2.77 £7.08 )U,P =0.009 ]
(F4), XF L4y HH PLT 1140 < 50 x 10°
/LA B, PLT a3 28 35 1Y LL 430 9 20 58 fim ) i
(13.79% wvs 33.93% ,P =0.0082 X £ 5~7 ),
2.4 Rh-TPO #7407 /& PLT W V4 69 %2 h

FHZ4 R AT B I R 245 /5 I 208 5 f
F AR TR AR Ak B D RE e I D RE Y 22 5 34T
Giit (P >0.05,%8 ~10 ).

rh-TPO i&Fr X ZiXF W75 PLT BER R R ER R x £5 )

Tab.2 Decreasing and recovering of PLT count after administered rh-TPO( x s )

PLT count( x10°/L)

Spend time ( t/d )

Datc Cycle
aa yele Last Last follow-up — Highest —
Lowest Highest To lowest To highest
follow-up Baseline Lowest
ITT
Administration ~ 211.21 £119.20 63.02 £46.48 262.78 £162.60 79.64 £118.06 199.77 £155.30 11.08 £4.91 22.97 +6.16
(n=270)
Control 138.13 + 71.54 49.47 £31.41 149.36 + 73.26 -8.92+102.50 99.90 + 72.26 13.82 +4.76 24.55 +6.54
(n=269)
Z -8.125 -3.050 -10.179 -9.329 -9.510 -6.427 -2.964
P’ 0.000 0.002 0.000 0. 000 0.000 0.000 0.003
PP
Administration
( 230) 211.07 £121.03 62.48 +46.41 266.06 +167.96 78.31 +121.60 203.58 £159.45 11.08 £4.96 23.22 +6.19
n=
Control
( 230) 136.82 + 68.81 49.08 £31.20 149.19+ 70.19-12.16 £105.29 100.11 + 70.18 14.03 £4.96 24.88 +6.72
n=
A -7.530 -2.797 -9.371 -8.671 -8.810 -6.146 -2.773
P 0.000 0.005 0.000 0.000 0.000 0.000 0.006

* Mann-Whitney test ( two tails )
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M/MERE ZE 50 x10° .75 x10° 100 x10° 4~/L K FEEFERE( x 5, ¢/d )

Tab.3 Time of PLT count recovered to 50 x10°, 75 x10° and 100 x 10° /L after chemotherapy ( x =5, z/d )

Data Cycle =50 x10°/L =75 x10°/L =100 x 10°/L
ITT
Administration 7.61 9. 44 11.18 £9.71 15.31 £9.71
Case ( Missing ) 269(7) 27006 ) 27006 )
Control 10.48 +10.97 17.81 £10. 46 22.36 +9.6
Case ( Missing ) 265(11) 269(7) 269(7)
Z -3.118 -7.721 -8.723
P 0.002 0.000 0. 000
PP Administration 7.46 £9.19 11.36 +9.53 15.49 £9.6
Case ( Missing ) (229(1) 230(0) 230(0)
Control 10.34 £10.9 17.82 +10.4 22.38 £9.77
Case ( Missing ) 226(4) 230(0) 230(0)
Z -2.886 -7.024 -7.862
P 0.004 0. 000 0. 000

* Mann-Whitney test

x4 IFRBPZFRENTEI/NMEEEZE 50 x10° .5 x10° 100 x10° 4~/L K FERAERE( x x5, t/d )
Tab.4 Time of PLT count recovered to 50 x10°, 75 x 10° and 100 x 10° /L after

chemotherapy in the complement trial ( x s, #/d )

Case ( Missing )

Data Cycle () =50 x 10°/L =75 x10°/L =100 x 10°/L
n
ITT  Administration 58(1) 10.10 £11.47 14.98 £11.09 19.50 = 11.34
Control 57(2) 15.56 +12.27 22.49 +11.77 26.53 +11.03
Z -2.576 -3.732 -3.563
I 0.010 0. 000 0.000

* Mann-Whitney test

x5 ZiEFENTEL/NMRUETESR
Tab.5 PLT transfusion of patients after chemothrapy

Case Amount

Data Cycle Frequenc
Y [n(%)] PY )

ITT  Administration 32( 12.21% ) 0.22 £0.72 1.66 +6.09
Control ~ 52(19.85% ) 0.37+0.90 2.77 £7.08
X =5.671 Z=-2.572 Z= -2.606

P=0.017" P=0.010" P=0.009"

* Mann-Whitney U tesl( two tails ); *Pearson y > test( two tails )
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Tab.6 Decrease and recovery of PLT count after administeration of rh-TPO in the complement trial

PLT ( x10°/L)

Spend time] Median ( 95% CI,i/d ) |

Data Cycle n
Lowest Highest To the lowest To the highest
ITT  Administration 58 58.14 +49.14  214.00 +143.15 12.00( 10.00 ~13.00 )  20.00( 19.00 ~21.00 )
Control 56 38.30 £28.99 136.38 + 72.39 14.00( 12.00 ~15.00)  23.00( 20.00 ~24.00 )
F 8.28 20.07 7.88 5.38
P 0. 0057 0. 0000 0.0050" 0.0204

* Log-Rank test ( two tails )

x7 #WFAWFREFNTEL/NMEEFER
Tab.7 PLT transfusion after chemotherapy

in the complement trial

Case Amount
Data Cycle Frequence
n(%) (U)
ITT Administration ~ 8(13.79)  0.28 £0.9 1.24 +4.18
Control 19(33.93) 0.59+1.06 4.11+8.85
Z 2.65 5.02 6.49
P 0.0082 0.0292 0.0137
3 3 i

VR BH = AR 1 25 4 BR 5T AE 2 " WE R Y th-TPO J2

R BT A A /R AE R 2. B

*8 {EH rh-TPO B

AT/ 3000 AR AT 220 e B, 3 F S Ao s b7
J& PLT 3/ () g £, R0 T rh-TPO vz 1k
J¥Ja PLT FRERERE, Nk PLT AUPK A, 46 %5 PLT i
D RFSE ), AN RO e EL T 32 PR A, o R 48
HIAR Z G PRAFFE BT UESE o (HXF T PLT i R S
R IR, 25 WE 58 A A 25 SRS AR ] B4R T/ 11
G RS T PLT % i v 5 1 9 40 () A B b 1) 22
SOHEFRE ERERHZSC . mZJE N BT
5T, PLT % 8 B A B9 0 4 1] S
A2 AR SR BN A 25 A B
FEmR PLT fvE i e 22 70 3 o i TAEA
KN, RBEAT et 2 3 02110 R S 6
THURIF R FH Bt AL 25007 A58 7R i 4 1 25 25 43 B i s , 3
B2 R AT /MR 1 D TR, 2 R
it 2 3 L[ WMD - 2.58,95% CI( - 4.92,
-0.24),P<0.05 ],
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Tab.8 Change of Hb and WBC of patients before and after rh-TPO administration

Administration cycle

Control cycle

Item Change X P
n % n %
Hb Case ( Missing ) 266( 10 ) 258( 18)

Normal—Normal 50 18.80 59 22.87 0.083 0.773
Normal—Un-normal 39 14.66 50 19.38
Un-normal—Normal 21 7.89 12 4.65 1.291 0.256
Un-normal—Un-normal 156 58.65 137 53.10

WBC Case ( Missing ) 265(11) 258(18)
Normal— Normal 101 38.11 100 38.76 0.025 0.873
Normal—Un-normal 67 25.28 64 24.81
Un-normal—Normal 56 21.13 44 17.05 2.284 0.131
Un-normal— Un-normal 41 15.47 50 19.38

* Pearson y" test ( two tails )
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Tab. 9 Change of liver and renal function of patients before and after rh-TPO administration

Administration cycle Control cycle
ltem Change X P
n % n %
ALT Case ( Missing ) 189( 28 ) 141( 76 )
Normal—Normal 131 69.31 89 63.12 1.840" 0.175
Normal—Un-normal 15 7.94 17 12.06
Un-normal—Normal 25 13.23 13 9.22 3.405" 0.065
Un-normal—Un-normal 18 9.52 22 15.6
Bil Case ( Missing ) 182(35) 145(72)
Normal—Normal 144 79.12 114 78.62 2.298" 0.130
Normal—Un-normal 10 5.49 15 10.34
Un-normal—Normal 18 9.89 7 4.83 1.750" 0.186
Un-normal—Un-normal 10 5.49 9 6.21
BUN Case ( Missing ) 187(30 ) 138(79)
Normal—Normal 184 98.4 135 97.83 0.859* 0.354
Normal—Un-normal 0 0 2 1.45
Un-normal—Normal 2 1.07 0 0 0. 000" 1.000
Un-normal—Un-normal 1 0.53 1 0.72
Cr Case ( Missing ) 186( 31) 135(82)
Normal—Normal 173 93.01 129 95.56 0.815% 0.367
Normal—Un-normal 3 1.61 0 0
Un-normal—Normal 6 3.23 3 2.22 0.000* 1.000
Un-normal—Un-normal 4 2.15 3 2.22

* Pearson test ( two tails ); * Continuity adjusted test ( two tails )
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Tab.10 Change of blood coagulation function of patients before and after administration

Administration cycle Control cycle
Items Change X P
n % n %o
PT Case ( Missing ) 103( 114) 64( 153)
Normal—Normal 96 93.2 64 100 1.212% 0.271
Normal—Un-normal 4 3.88 0 0
Un-normal—Normal 3 2.91 0 0 - -
Un-normal— Un-normal 0 0 0 0
APTT  Case ( Missing ) 95(122) 56( 161 )
Normal—Normal 81 85.26 50 89.29 2.701* 0. 100
Normal—Un-normal 7 7.37 0 0
Un-normal—Normal 4 4.21 4 7.14 0.000" 1.000
Un-normal— Un-normal 3 3.16 2 3.57
FIB Case ( Missing ) 105( 112) 69( 148 )
Normal—Normal 62 59.05 48 69.57 0.387" 0.534
Normal—Un-normal 17 16.19 10 14.49
Un-normal—Normal 15 14.29 4 5.8 1.408" 0.235
Un-normal— Un-normal 11 10. 48 7 10. 14

* Pearson test ( two tails ); * Continuity adjusted test ( two tails )
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