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FiE: EHL 2008 45 6 A & 2020 45 6 AP JLEE2E O IMEEIZH ALL B )LE
NIRRT G, R FH [RL B 99 450 %o BRI 58 73, a0 Be LIl PRAFAE A T/

GEBL.ZF 637 B2 ALL JLEEAS H 31 45 MLL—r FHYE S )L, BHPEZE A 4. 9%, Xf 540 MLL-r
FEFBHPE R L Cox BB Z R A g5 B R: T ARAL, WBC=50X10"/L. 1k
FEEERIZE MY MLL-AF4, D15 MRD PH 4352 5200 MLL-r DRI BH 1% ) LIRS B0 57 S e [
Fo SCT RSN MLL-1 JE K BH I & )L BFS B9 AL FUS K & (2=0.027) , HXHE L
0S A # [ ST TG VE FH I # 3 (P=0.065) o XFEEANBAFIREATRE VT, K-M 477 2k 45
SR MLL-r PHTE 10 4E 3500 EFS R B 2K TP # (EFS: 56. 014 16. 89%X} 77. 33
+10.81%, P=0.022) o XMUEERZALIT I ALL JLEE BT K-M AEF 45 R EoR:
S ACST I MLL-—r PHYEE )L 10 “E 70 EFS 22 B Z KT 3 (EFS: 54. 324 16. 89%%f
76.78411.01%, P=0.018) . 7E 31 4 MLL-r FHPEH L, 252 SCT Ay )L 10 4E T
FFS U & & T aifbyr & (EFS: 100%%} 54. 324+16.89%, P=0.038) ; (fi#E3% SCT
AL 10 FH 0S 2 I E T B aifh )7 F % (0S: 100%XF 72. 19+ 16. 88%,
P=0.053) . MLL-AF4. MLL-PTD. MLL-ENL. JCAt MLL k3£ B A0 MLL BH 4% &8 L 10
FEFM EFS 4352 46. 67128, 61%. 85. 7122, 37%. 75432, 41%. 75+32. 41%F1 77. 33
+10. 81% (P=0.048) ; 10 “EFM 0S 737y 46. 67 £28. 61%, 85. 71£22.37%, 75+
32.41%. 75432. 41%H1 85. 249. 77% (P=0.049) .

. JLE MLL B EHEFAME ALL 2R AT, HAE G RKEEKR, BERELARRK, I
H B Aib )T S ANEE, SCT Al gl 3% s /& MLL-v BRI B LA /£ 45 )R« MLL-r FH44: ALL
JLE TG 5 MLL Bl & 2R 2R B B PIAE O, PR bRy R If A MLL AKPEIE R, g &3
M55 R R AT HER R FE R FE 43 2
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. SRR LB R R B IME (AML) AHSSHE RIRARRIRATIE

FiE: Bl #rAemE MM LR RO M 2015 4F 1 A & 2020 4F 12 A YA R AML (JE
APL) )L 584 1, ik 3 R e 5 v A i ) L BE s AS R B FE R 28 AR, A3 BT AML
BB LFE R RARE Il K P 52

R AR AR HERHIX JURERE . A7 546 %1 AML )L, 55 2t
1.47:1, A2 A# 71 (2-201) H, BEVIEE 2021 44 H, HArpEvierE 21 H (1
H-75 7)), 1735 448 ], FET- 98 B, B KAET: 42 Bl AHEFLEJLI 0S=77. 0£2. 2%,
EFS=70. 1 £2. 3%. FtAaillth 343 AbFh-A AL F1 468 AbRARFLD ek A, Ho & HE P
RAFFERI R A 58. 1% 54. 2%. BEHEERAEMRE, BhEFE (09 LLFEMHE
£ (EFS) : AML1-ET0145 45 (26.6%) , 0S: 86.843.1%, EFS: 82.7+3.5%. MLL-
EHE 100 #1 (18.3%) 0S: 72.4+6.5%, EFS: 68.4+6. 5%, MLL-AF9 44 5] (8.1%) ,
0S: 79.6+10. 4%, EFS:79. 6+10. 4%  EVI1 38 5] (7. 0%), 0S: 63. 0+8. 8% , EFS:62. 2
+6. 5%, CBFB-MYH11 37 ] (6.8%) , 0S: 89.4+6.0% EFS:89.446.0%, FE45FLH
KA, BRAELFR (0S) KIEHFMEFZE (EFS) « WL 116 f] (21.3%) , 0S:

84.9+4. 5%, EFS:77. 3+6. 6% c—KIT 61 5] (11. 2%) 0S:90. 5+4. 2%, EFS:88. 7+4. 5%.
ASXL1 58 f4] (10.6%) 0S: 82.246. 7% EFS:74. 3+6. 6%, FLT3-ITD 55 4 (10. 1%) ,
0S:61.2+7. 6%, EFS:53. 54+7. 2% NRAS 43 ] (7.9%) , 0S: 73.4+12.5%, EFS:71.3
+12. 3%.KRAS 20 #51/(3. 7%),0S:78. 7+ 11. 3%, EFS:81. 7+9. 7%.CEBPA X¥ 17 #51](3. 1%),
0S:88.2+7. 8% EFS:70. 84+12. 9%, NPM1 12 f5] (2.2%) , 0S: 90.9=+8. 7%, EFS:90. 9
+8. 7%, 3BT A AF 5 M AML1-ETO £ [K P2 0S Az EFS B 5 FBH 141 (0S: x=6. 720
P=0.010; EFS: x*=11. 738 P=0. 001); CBFB-MYH11 £ [XIBH ¥4 EFS B & & B 1% (EFS:
Xx*=6. 051 P=0.014) ; EVI1 FEKFHMEL 0S R FFAPELL (0S: x™=4.877 P=0.027) ;
FLT3-1TD & R FHEZH 0S & EFS B EAK FRAMEZH (0S: x=7.936 P=0.005; EFS: x
=8. 383 P=0. 004); WT1 =X FH4:4H 0S & EFS BH & & F B EZH (0S: x*=4. 952 P=0. 026;
EFS: x°=8.034 P=0.005) .

Give: ERHIX L AML R & 5 R A R B e 2 AML1-BTO,  SRAZHE R A o g vy O
WIl. AML1-ETO. CBFB-MYHI1. WT1 R:[AA[fE2 AML & JLHIHS R4FR 2, FLT3-TTD,

/\/“?ﬁw,/f"h"
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The comparison of plasma arsenic concentration and urinary

»
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arsenic excretion during treatment with Realgar-Indigo
naturalis formula and arsenic trioxide in children with acute
promyelocytic leukemia.
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Abstract

Realgar-Indigo naturalis formula (RIF) is a traditional Chinese medicine containing
AssS4 and effective in treating acute promyelocytic leukemia (APL). The dose of RIF
remains to be determined in pediatric patients. Comparison of plasma arsenic
concentrations and toxicity between RIF and arsenic trioxide (ATO) treatment in APL may
help to establish an appropriate therapeutic dose of RIF for children. From October 2018 to
March 2020, 19 pediatric patients with APL treated with SCCLG-APL protocol were
included, 9 in RIF group at 135 mg/kg/day orally three times daily, and 10 in ATO group at
0.16 mg/kg/day intravenously over 12 hours daily. Peak and trough plasma arsenic
concentrations were assayed at D1, 2, 7 and 14 of induction treatment. Urine arsenic
excretions were assessed with spot urine samples and the measurements were adjusted
using creatinine. Toxicities were compared between two groups. The plasma arsenic
concentration reached steady-state at D7 either in the RIF or ATO group, and the mean
peak and trough concentrations were similar between two groups (P>0.05), which were
0.54 umol/L and 0.48 pmol/L in RIF group, and 0.63 pmol/L and 0.51 pmol/L in ATO
group, respectively. Urine arsenic excretion rate was positively correlated with the
concentration of plasma arsenic. The rates of treatment-related adverse events were similar
in two groups. In conclusion, the dose of RIF at 135 mg/kg/day may be an appropriate
therapeutic dose in children with APL. Urine arsenic level can be used as an indicator to

estimate plasma arsenic concentration.
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HE: ARSI B ERFCA R E/NEERL (BBR) AF A T 5 ¥ Sk U 1 8] 78 )5 41 g

(HuMSCs) J&, HuMSCs HJT-PELREFBE /7 A A0 B iR T S 4t f AR AL s DL R S22 AR ORI
TARIKNE DL I KBS B IS, AN J7 TR 7T BBR X HuMSCs 1 447 J A i JA)
IR o O HuMSCs FRAAR A S50 K2 i PR B FH £ £ 380 ) JE I

Fik: LodEd A RS MBEES B, 8595, §7HY HuMSCs; 2. i l4tiff
ARAGH HuMSCs FTR] 78 Jif TR R AL . 3. FJ DMSO V& /NBERR, FCHIMEE N 10uM, 6uM,
3uM, 1uM, BEZE 0 AR R AAFR ) DMSO. 4. K HuMSCs £5 77 B8 =%, 55t IR4H K5k
36 2H BBR {E3E B 45 1F N ALR5 7%, 5. %4 BBR 55 HuMSCs JLR53% 24 /N G WS4 T 25
A I8 F i B AR IR T L R S AR A . 6. L35 R 24 /N Rl ELTSA
R 52 A SR R T 2RIE Ko 7. I SEIN 50 5 BAR IR Y BRIl R 48 (qPCR) Ao U FL 55
I 24 /NI 9 £FL it 17 B 1) FE G B S BE o 8. {5 CCK—8 A6 #%-4H BBR 5 HuMSCs L8577
A (] B 1) 5 ) 184 B e

g, 1. WA TR BB 3R 1 HuMSCs 2692 8] 78 i T 48 fg bRic CD73. CD90 A1 CD105,
B = i 1 3% ZFRIC CD11b. CD19. CD34. CD45 55 HLA-DR, #5& E PRl fuyg 7 %4> (I1SCT)

PR o

2. HuMSCs 5 BBR FL% 3% 24 /N X e 2H 5 S B6 2H 40 g B A 1B 5 B4 MSC 23S, 41
HoAZ R H AR, 40 & o 5 Z R .

3. %K E BBR 5 HuMSCs #L31%5 3% 24 /B fE, ZHRRIE TS LR (Q2%+Q4%) e X e 2H P&
(P<0.05) » SZI&ZH: 10uM. 6uM. 3uM. 1uMBBR 3tE232 ST A5 K: 2. 27%. 1. 8%-
1. 73%~ 2. 37%; XFHEZH . XNk IR R F TR 98 4. 23%. 2. 97% 3. 6% 4. 2%.
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4. FUKEE BBR 5 HuMSCs L8537 24 /NG5, A F bh SR o) REZE R 3 v, (HFE AR
MZEREK, REARITHEE . LKA : 10uM. 6uM. 3uM. 1uMBBR JLE53%)5 (S #
+G2/M) HAELHIZr A 21%. 22.83%. 26.4%. 28.67%; XTHELH. Xf Rk E LR
(S #A+G2/M) HELBI 4> B A 19. 33%. 21. 13%. 23.6%. 25. 53%.

5. %< BBR 5 HuMSCs L35 5% 24 /NI 5, SAMIEEE A0 =F 45T GLb. NOX1.
ROMO1 7E 52620 rfrifk i 35 B BB A (P<O. 05) 5 GLb SZIGZH 3K 6. 89ng/ML, i &
YL F K JEE 20, 51ng/ML; NOX1 5256 417 ¥ 4 i 54. 31ng/ML, X F& 41 F 35 9K J&
82. 55ng/ML; ROMO1 SZE&ZH P 32. 67ng/ML, X R4 T2k F 68. 84ng/ML,

6. WPZON TuM 2 10uM F)/NEETRS5 15 e 6] 78 )5 T4 RE 97 24h J&, ASREA R AE K (8]
FER TR L, HABIE, WATWEDIGEE /NEERRGR L R =, ki R
HrEK

7. HuMSCs 5 BBR $L8%55% 24, 48, 72. 96+ 120 /N5 BEATRGREMI %2, R 10uMBBR
FLEEIR 96 NIRRT 1, HRIKE R B IR BOS IS R R T 1, U /) B
5557 18] 70 ot T 40 Mo L 55 55 IS AR 4P 224742, X HuMSCs B fRIP1ER, 4IME IR
U, RefRdrgnpuAt .

BE: INBERRLE IR 7E BT AR 3 24 /NI R et 0 5 4 18D 76 20 e
H ORI T RAARSEZEZ K T ROMOL. NOXI. GLb SRR, MTTESE
B 7S B T ARSI, B HuMSCs (/4= fir 30
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Hf: ATRA+iHF =407 2 SR 4R i A s (APL) FIREARIGIT TR, BETAEW
AT K =S4 R (ATO) K OARE & (RIF) o 7R A A JLEE APL,
ATO FYJT RO 22 4t O IESE . SR1, RIF V697 JLE APL, I ARES L4t M= R4
Tt 78 38
B RS AE (DS) AT HL B I 57 3 & APL 5 S8 )7 5B BRI P AN G I8 3 & 0E - ATRA
5 ATO 8% RIF BEA15 697 JLE APL, X5 40 MRE AN DS 119 & AR 28 UL % HE 48 I 1) 4
F, WEALEMN? X TITzsh, I AR RIF AAE &k ATO V&I7 APL 1%
— TR
FiE: WX %N 2011-10 £ 2018-09 452 SCCLG-APL J5 RVAJT ) APL 2L, F#<
16 %, BEEFFHEITHIE 1 RORESRA4EFER (ATRA) ; EEGBHEFRE I K, &
fE AL 2 2-4 RESZRFCREERALIT ;s 38 5 K52 AT0C0. 16mg/kg—d B RIF(135mg/kg—d)
MED g
ZEEL. (1)ATO 24H (n=33) F1 RIF 4 (n=35) {1 DS KEZH 451 3. 0%F1 5. 7%, p=0. 590;
PERIASE 1 S0 AR SE B 4N 0 5L DS R & AR 245 Bl A 10. 3%F1 0%, p = 0. 04,
(2) ATO ZHF01 RIF 42 (8] WBC [IEh AR B Gt %25,
(3) AN IR WBC 25l 5 k% 40 i 1 40 Be e ) BB A 12 R B2 A A 22 1) E
it 2
(4) ATO ZHAN RIF ZH F)4&E ML 48 A5 ) B B R 22 2 o
(5) 24 55 3 Ji A0 I P Jes i ) [k 2 R et PT 7E D3-5, Fbg £ S¥RIT I
D9-11 Ak E B IEH .
L. 7F SCCLG-APL HIVEITHEZR T, FH ATO J% RIF & S¥477 JLE APL, % S8 E 40
NEBN. RFELELLEDS RAER., HEMKSENHLEN. 20 2K
SCCLG-APL & H RIF 5 ATO Sy R —E il o, #t—28 I ARE F e E 1 H H Ak
RIF AR & &k ATO BT 474k
R SRR AR, R AR sl 1% B S AR,
M55
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Jiik: X 2012-2020 FEAEIRIINTT )L 2 B e 47 57 i R I 40 MU A A ) 446 44 B R
WEEE L) LI TRUS BEAT EUBUE 40 A B RIREIE R GG (27%) . RS
A (13%) « FEMIBFIL (5%)  RBAfEAl (55%) . A JLYIRA BU/CY A
R R E BB E AL BRAL YT, SR ATG BEAT R A T 4G RR .

R P B)L R ALFE YRR 4. 1 4. Kaplan-Meier ZEfF /TR, SE&M &M
ERAEE LI 5 R AAFER(0S) 100%, AR A G RAE B )L 5 4F 0S N 92. 4%,
JF AR )L 5 4F 0S 2y 100%, FRAFZYESAE &L 5 4F 0S 24 96. 8%. FLH 24%H JLIER
ARG I TTI-TV 258 1% (aGVHD) , 8%&)LHIL TT-1V gt #td
YiidE £ (cGVHD) o 36%E ) L/ER G tHELE AR (CMV) E1k, 16%E LA CMV
LRI BN 33% 8 ) LIERIE G I EB a1, 3% 6%:E LK R NFEHE f5 itk 41
BaA PR (PTLD) o X 7 &% (1.6%) AEREEIET:, B 4 L85 ams
Bt 3 AR A, Kb A8 LR EBRIET:, 2 48 )LFE 4R A
RIHET .

0. ARG MRS IR T LB E R S AR 24, AR TR, H
AR ORI T ARG A S B, EARRVITE#E— D IR T
DR S IF RRE AN e AR IR A 3 o




