Advances in Clinical Medicine IfiJREE243 &, 2023, 13(3), 3581-3588 Hans )0
Published Online March 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.133513

B e EE MR E AR MmaTT R

ﬁ'\]‘%’ ‘/‘-T‘ aﬂ*
FRERRFE MR ER W G, HriE B8RS

ks HiH: 20234F2H13H; FHABEM: 20234F3A8H; KA HM: 20234F3415H

B

TR e €0 4 FE 1k 2036k B 40 L 5 L% (Ph ALL)ZERR A B WL, R R BEAERS B K T m , B BB,
BERITRRANE, EMTHRBERE SRR TE, £ KREMH(CRL)THE R 415
BHERBRSEENTE, BUAEERER. HEREAZE G S BRI FEE R REEE 7
(TKIs)ZEWRR LIRS T BENERER, 8 2 AREBBENNS, BOAPh+ ALLISIT SRISIEA,
EREHBFTKIsHRZAHESBEREWE, #—PH R FH AR TKIsH 857 Gk R R 7 SHT
Wi, PRIk T RERE O T RBEKAL, B E i ARERSE T4 RBHED2IATPh ALLEE
I . RERNE T Ph+ ALLKIRYT R .

KA

TG EM, SUEREARE RN, BERREEMHR, RERELTHEEE

Progress in the Treatment of Philadelphia
Chromosome Positive Acute Lymphocytic
Leukemia

Xiaofei Du, Ming Jiang"
Blood Disease Center, The First Affiliated Hospital of Xinjiang Medical University, Urumqi Xinjiang

Received: Feb. 13", 2023; accepted: Mar. 8", 2023; published: Mar. 15", 2023

Abstract

Philadelphia chromosome positive acute lymphoblastic leukemia (Ph+ ALL) is more common in
adults. The incidence rate increases with age, and the malignancy is high. The traditional chemo-
therapy is not effective. Hematopoietic stem cell transplantation is the means to cure the disease.
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Allogeneic hematopoietic stem cell transplantation in the first remission period (CR1) can im-
prove the prognosis of patients, but also faces the limitations of recurrence, donor source and re-
cipient’s own conditions. With the clinical application of tyrosine kinase inhibitors (TKIs), the re-
mission rate of patients has been improved, and more people have been given the chance of trans-
plantation, which has become the cornerstone of Ph* ALL treatment strategy. However, the drug
resistance of TKIs leads to recurrence and other problems. The application of further developed
new TKIs and monoclonal antibodies reduces the dependence on chemotherapy and challenges
the status of allogeneic hematopoietic stem cell transplantation. However, at present, allogeneic
hematopoietic stem cell transplantation is still the most promising method for the treatment of
Ph* ALL. This review introduces the treatment progress of Ph+ ALL.
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1. Bl

PINGLOARTE 1960 FEI BRI, B 9 FY (ks 22 S YLK IS L 1A AH B 5 A0 T B i) il 5=
[ BCR/ABL, Il 255 PRI 75 M vk EEL 200 M 1 10099 1 0 v e B B4 PR R S ma T 5, gm0 B T 2
SN EURE D, ME2MARANGETIEROSE,. BRER . WEAMEAK, RASBERRIR
Ao BRI B A BE PR S PRI LA B T B (Ph™ ALL) 5 A\ ALL [ 20%~30%, A Aie T )L#, Ph
ALL BAMZME. BoE RN ZESER A, FEENEARMIRE, BT RS MAEARNEL, X
CER P IRATELS T PhT ALL fOEITHEE .

2. S RERTT
2.1. TKIs BHXRTAYILTT

TKIs IHAXRT, Ph' ALL ARGEAREATT 7R 22 1], Gl IR, RIAEAERNT 20%, BHEK.
MIR[21% 75X 8 ] Ph™ ALL H# %5 T VDLP HHLST, 4iRERET CR H N 50%, A1 MFREE ]
N2 A H . Takeuchi S5[3]7EXS 180 4 FAF B HEATWUANT FE SR AL MRVA T FI4ERE, 45 /R CR AT
) 5 4 OS AT HIN 69%A1 15%. Faderl [4)Z54EXTYINNI 67 A2 Ph™ ALL BE IR, 38 ik
HEIT TR, 29 M2 ieyT TR, SiREIR: TEREMCRZED TN 55%H 90%, HALTEH 4473
(DFS) N 29 JH 5 42 J&, RArAEA7- A 45 FLL 66 J, HLRORILGRALIE ST FLS AR AR R I &5 BnT I
4T Ph™ ALL £ G4 d7 (1 25 A2 N =

2.2. TKIs BHE E) 3k

TKIs [ HIFE Ph™ ALL BT P B AR E L. 503 7 Ph ALL HWGI7 . BFFCEYIREE
TKIs BEEWITIIME, EEEH T 8 m ISR KBRS [S] (6], EZMARSBRHAINS, W
DR REFFIGER AT

554X TKIs Ft 5 # JE (imatinib) & BCR-ABL B FRUM R (1L FEPEI K], BRI ABL B&= IR

il
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Bt A3 1 e S PE A ABL (324 R BCR-ABL 41 i (384 5 , 1H RS20 1E 5 40 B (1 A4E K % 8 7~ - Ottmann
OG Z[ 7107t i, F T8 JRVATT 48 9] Ph™ ALL H3% 6 N H Il S AELER N 40%, HHArdk i 8]
N22 A BA A MRRST R R SRS R, XA AR RS B R & 10y7 7897 Ph™ ALL.
HER IS [81%F 46 5] Ph™ ALL BE A TH LB BEAENIT TR, ERER: CRER 67.4%. FfRfGa45:
LIE R 3mAIATT I 15 B g AN 13 N H . Lou Y ZE[9]mIBi: 43 #7 /8 | CALLG2008 J7 R
FRIL R RVAIT I 153 2382 Ph™ ALL B, 4550 R CR N 96.7%, 3 4 OS FIIEHMATEF(EFS)
439N 49.5%H11 49.2%. Ottmann OG Z5[10]7EXT 55 44 Ph™ ALL BE WS odrh, HEHRHESH
SR CR 3N 96.3%, 225409715 F4LEMR CR 4 50% (P = 0.0001). H A ERAGFHEEEK. LA
AR B J A PR IR R BUAS B iR T RGBTz i, I T v R, R EL
iy BCR/ABL W45 P38 i 5848, IR AR 1 58 AR I S IR S0 okt 55 R it

AR TKIs Wik & R AE B # e, ik10 % Je GE RN #E15 BCR-ABL1 FI SCR FKGk i, XfF%k T3151
ANEIK Z Bt % e i 25 BCR-ABL1 RAMRAHRL[11]. Zhu Y Z5E[121@ % 27 645 & B i 25 1)
BCR/ABL [ (4 15 £ RGP B Jé 100~140 mg/d. 27 5 & v 88.8%i2k 3] 58 4= IfiL 1 2% [z b (CHR),
29.6%iA 2| 32 ZLAN At A% 2 ) B (mCyR), 37%3% 2|58 A A M 15 4% 2 S N (CCyR), 18.5%ik B 5 B4 1 ) b
(MMR). £V JR 67 G5 2] CCyR M EFH S A HITEG T EHLRIAS] CCyR B E K (63 mvs 9
m, P = 0.0126). H5HEEJEMLL, A E B BEWKIAFRG e, XalgeHE T BRI T
JBE[13]6 X TR RN A HIEA B 2 242 T B2, Rousselot P 55[14)F S BoR: 590
B R BA KR AT 52 ME R AT, 36%0H Ph™ ALL 24 B KHIAE G . R4S TKIs $ i, s 4EA7,
EAEERRYE, B %S, KIPAEAA A=, H32H]F BCR-ABL1 #HF[X 2345 . Talpaz M %5[15]
W EN, T3151 RAZMK ARS8V 8 Je FItr 58 JE I 2451 . T31SI B R G E KK 2. X4
PRAE S = 4R TKIs FIRER .

5% =R TKIs 44 % J& (Ponatinib) X T3151 RAEH 2. 5 il 1 =ik 75% 05 5 & e 8l — X TKIs 52K
BEPRAETER T3151 RAZ[16]. CORTES, JLEZF[ 171347 #9 2 G R IR5E, 99N 449 44 CML 5 Ph" ALL
B, X R X IAVD R Bk e B ¥ Je 5 BCR-ABL T3151 5878 LA i} 24 11 5 AN 7] 42252 (U &I 4 FH - Ponatinib
(IRIEEFIE N 45 mg, FFR—W, TAIFEVI A 15 N H . 16 32 6 Pht ALL g, 41%A F 8
MR RN, 47%H EE M REE 2 N, F A TKIs T 258N 32 (0 B, g e B2y s B i
AABENPEMBEIETE. Jabbour E [18]58 7145 F 7R ponatinib (79%)ik %] CMR £ % TKIs (34%)
IAE] CMR FEF H . 558 TKI &3 OS AL, ponatinib B 43 LU T BES 407 - B8 2 5K
] OS (2 4E, 83%X} 58%; 3 4E, 79%%t 50%). ponatinib 551 TKIs L LA CMR 4 6.09 (95% CI,
1.16~31.90; P = 0.034), 2 4F OS 4 3.70 (95% CI, 0.93~14.73; P = 0.062), 4.49 (95% CI, 1.00~20.13; P = 0.050)
N34 OS. fEHEWIN Ph" ALL 3, Ponatinib Bt 4by7 T RELL A TKIs thy7 8 BUFIIT 3L, K19
BARHI AR o H g8 R AR R 97 R 20 73— P50 E . (H2 REA: =R TKIs mifE ™ 5.0 ML (CV)
TR R SR AR I I, YR YT PSR S B AR /D ponatinib &, DL 5i6ITHHOCH CV FE
M2 At . [RIREXS AR T3151 AR =2 AT B 1T AR 2 o« IR AR BT AL =4 TKIs B

BRLFE LB (i 7 T A — AT Y RS P TKs, X BCR-ABL DA T3151 RAZ% £ F BCR-ABL 4%
Ao Tan X [191250F 7 BREVRITHHE W N Ph™ ALL B3 rh, B EE R 32 M B i HAA % H
i BE N2, MWL Ph™ ALL S8 % B (8 Je (AR 24 1 5 e AR i e 28 A 55207

2.3. REIATT
Blinatumomab ) 5| N\ 0¥t — 5 I &K Toib F 5K . Blinatumomab N— PN XUEF R 48 W] CD19 CD3 T-
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YT A A A 2 B- R ORVEYN M 1 _E 341 CD19 FILE T 40t i _F %3k CD3. ‘BT T 4
Jo A PR (R A T A, MRS B 2710 R, A BRI AREE AR, S VRN R R TEORT T 40 B ) 1
B, REXT CD19+ A L 4H I 2 4% 40 B 754 FH » Blinatumomab O\ 4t vE A 1 5 /A 1 S vk 2 48 i 1 afiL
J(ALL)Y597 - Rambaldi [21]. Jabbour E [22]%5 8] 5t — 2 3 #F blinatumomab fF 7y Ph" ALL &35 1)if
SRR, RIEIRITIECS TKI AR AT, Yuda 252313814047 blinatumomab F1 ponatinib B A16IT E
R IMEVR T BRI G G AR P M S b E 4 T I S 0 TR 2 AR, SE R BORTERA R, —HEE
TBIT X R/R Ph™ ALL FEHH R, B AT ™ HEA R KA. BT I blinatumomab F1 ponatinib H45
BT SRME A, TEE AT DA, ToiRT R, R — A BTSRRI TR

2.4. AP IBEEKE (Inotuzumab Ozogamicin)

Inotuzumab Ozogamicin N K 7>FHifk - ZIWEEGH], B2 S RIZ A M ARG CD22 H5g
Fepuik, HAES CD22 454 WALEIE ST . Stock 25241 7CUEMH InO J& R/R Ph” ALL &I E
BAITEFR . Ueda T 25[25], k45 7 #15] R/R Ph™ ALL 7£ allo-SCT 2 #ij Jl InO-Blina /F A8 R INA
ST B, 1 allo-SCT Z 11, HE WM InO 1 Blina J¥ 51 7 X T R/R Ph" ALL 1ENMr 7 2 H B %
2. BT InO A Blina #AReidId ML BFRE, M AHAXIREE RGBT M BERE, XFh 7 Rl Re A%
(), RIEIE X2 RG TSI, PABT IR AE RAEE K

2.5. CAR-T 4ApayT3£

CAR-TITVERA R A PURZM T A Gy 7%, T CAR-T 42 B A L & i A B AR 16 T 400,
FIHBURSUALE A AL, fE e IR AN IRE R R MHC 47 3KIE8 UL R KPR % 25 s ikik, 76
JYASEHE. C X He Z5[26][B1 20 Hr 2016 4F 11 % 2019 4E 4 852 CD19 CAR-T 40fif0iG77 1 14 4] R/R
Ph(+)B-ALL E#H JIGR Bkl 45K EIR: ERXDBTC 14 f0EF T, BW 760, @t 760, AR
N33 (7~66)% . {E CAR-T ZHHu%iiTJ5 58 28 RV LI S MEHN 100.0% (14/14), TEEZFEZ(CR)
N 92.9% (13/14), #F5FMEZ(PR)A 7.1% (1/14). CAR-T MM T, 12 191(85.7%) & A 40w A B Il 4
AE(CRS): 128 CRS 145, 24t CRS4 %I, 34 CRS6 %I, 4% CRS1H%l. kA, 16IK4 CART 4
AR 2555 IE(CRES); T-TV B 2= 851 14 ;13 ) CR B & A BAIRABT AR . XA R M
AT P BEVIE R 441 (182~923) do HRA i A= A7 HI(OS) A JC ik g AE A7 HA(PFS) 205l 515 [95%
B AS X [F](CI) 287~743]KF1 207 (95% CI 123~301) k. CD19 CAR-T 4HffiJAJ7 %+ R/R Ph(+) B-ALL /)7 %
R R, KT RERES DR

3. REFEEDT4HaIEE

BEE TKIs B8 K e ia T AR EK, 240 TKI. Blinatumomab. Inotuzumab Ozogamicin
CAR-T 4077208 Ph™ ALL S8 7 kBT 1A SAIE S, phils 7 2 RE I F40fuAs m ot hr[27],  HAG
TEBIRTT 7 B RGBSR R RIS TR ? B2 H CH[28]. MK FRERMMA Ph" ALL
JI G #e52 HSCT &3 LA #32 HSCT B FH A HIF M AEAFEE R(29]. BTy E5kiE & MR i) 3
R R AT 52 R 40 R A .

S B TR I T 40 MRS R OK 20 T Ph” ALL SB35 TS, 7E TKIs BHRZ AT, 5P i if 48 f fe A
B GATT R U YT 3301 (R ARIRAF AR I ANE 4736 T4 MRS R I S5, IR ez, K
AR 2K . TK s [ RS 5 2 1) S E SRS 2 A, e RS RINL 1S M. Hirschbiihl K %5[31]. Cheng
Z %%[32]« Nanno S &5[33 A/ AT UE B TKIS A 57 28 R 1410 B f8 Al A 3047 3% S 28 (R s I~ 4
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MRS AR I B HLLE 52 26 f# 1 (CR1)HHEL#H MRD(—) & % H . Nishiwaki S 5[34]4 T [ B§ MRD X} CR1 1 CR2
FIRZ, o dr 7 — /N EICEERER SR, FWILE CR1 AT CR2 WA, FHE[H HCT I MRD /& Ph™ ALL
BHMEEGER K. Laport GG [35]HF 7T~ CR1 W4T F 2R T 40 e f 2 Ph™ ALL H& i
%%, Chen H [36]5 A0 7R ARSI >CR 1 55 & AN L8 S 35k A3 1 141 MR8 A2 R 040 il
J& . AR RA R R S JE A, 1% MRD (1 W50l S A8 5 TKIS FI4ERFGIT RETRBI K, RIS 5
U AAFIRAS . Nishiwaki S [37]v Akahoshi Y [38]%#F FLEH] MRD(+) 2 E R FIEE GG ZE. Ml
MRD SHCIVAITBOR T4 2, ARYEHE AT MRD 1% i i AU TKIs 4ERRATT 2 — A 2 i
HRITTE. (BRI TKIs. FHFE JERR R B 3 S s B2 ba e, Warraich Z [39]%
WHFEIAART CR1 &3, allo-HSCT JEfH TKIs (Fra A s OS, MR N tEelise kit 7%,
A TKIs (EIiEY # Je) BA I OS, HRHl27E MRD BHIIRZA ) B 1. Uchida T[40 0T ft R 5
DARTRAR & A LG, (R T BURFIE R TKL, JF Bz R A EAE 0T 2 % A 20 . EBMT (R
MY A% M 2E 20 S AR R A 45 TC2A I MRD, S B 1 57 FH TKTs, MRD FREEBAPE 1 48 J5 m] 45 1]
TKIs. CR2 Ji5 8 B MR Z R I A 1) SR 3, N— BN TKIs, BRAETCVEIN 52 A KON X6 67 5 5 e i 24
A ABL i [X 5848 F1 rp KX AP 22 45 (9 95 (CNSL)Ji S i s, HERF R F —AC TKI [41].

4. FIBERE

Ph" ALL HJVRYT SRS IEAE IR A e, BUA TR LUR T 7 T HOOT RARF A RS, B AT R R E
1 T2 AT AR 2 T S A AN Ph™ ALL AOSe 755, (H R RS HE . 7 2k DRl adt o 440 MO % A J ik
B RIS, HHAL TKI (EHE . WM E RV ERE D0 TT, sE i 24 8 i & 2k — P,
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