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Abstract

BACKGROUND: In recent years, the application of new drugs such as monoclonal antibodies, small molecule targeted drugs and immunotherapy has
significantly improved the short-term efficacy and long-term survival of patients with malignant lymphoma, but autologous hematopoietic stem cell
transplantation still plays an important role in the overall treatment of malignant lymphoma. Preconditioning is a very important step in the whole process of
autologous hematopoietic stem cell transplantation, but there is no standard preconditioning program at present.
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OBJECTIVE: To investigate the safety and effectiveness of Bendamustine, Etoposide, Cytarabine (Melphalan) BeEAM as preconditioning in autologous
hematopoietic cell transplantation for patients with lymphomas.

METHODS: From July 5, 2021 to May 31, 2022, 11 patients with lymphoma who underwent autologous hematopoietic stem cell transplantation with BeEAM
preconditioning regimen in Department of Hematology of Henan Provincial People’s Hospital were enrolled in the study. The clinical characteristics, pretreating-
related non-hematologic toxicity, and hematopoietic reconstitution of the patients were analyzed.

RESULTS AND CONCLUSION: (1) The non-hematological toxicity of BeEAM pretreatment regimen mainly included oral mucositis, diarrhea and fever at
granulosa stage, with the incidence of 72.7%, 63.6%, 90.9%, respectively. (2) The median time of neutrophil implantation was 9(8-11) days, and that of platelet
implantation was 10(7-16) days. (3) BeEAM pretreatment regimen for autologous hematopoietic stem cell transplantation of lymphoma has controllable non-
hematologic toxicity and rapid hematopoietic reconstruction, with transplant-related mortality of 0% at 100 days and transplant-related mortality of 0% at the
end of follow-up period, showing good efficacy and safety. Chinese Clinical Trial Registry: identifier No. ChiCTR2100048295.

Key words: Hodgkin’s lymphoma; non-Hodgkin’s lymphoma; autologous hematopoietic stem cell transplantation; preconditioning regimen; non-hematological

toxicity; hematopoietic reconstruction
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R o . SRR RS 25 HZES 15 mg. FilhE
T 50 mg. HbFEKHA 5 mg, ZE124HE 10 min,

1.4.2 BRGEIMT20MR30 AFIREE BG40 s 513
K FHH AL T A 5 2 RN M SE V& IR 7 5 5. T =
A 45 DHAP( b € K #4 40 mg/d, d1-4: 41 100 mg/m?,
24 h % s, d1; Bl 2 g/m?, 19K /12 h, d2).
CA( 3 Wk I fi% 3 g/m®, d1; il ¥ B ¥ 2 g/m?, 1K /12 h,
d2). GDP( & FEfhii 1 g/m®, d1, d8; Jii4f 75 mg/m?>, di;
HhZEK AL 40 mg, d1-4) J5ZE. EE AL k40 i A2 VR I
FEA 5-10 pug/kg K FVEST (B HSFHES 2 B, 1R/
12 h), SR4EH bR CD34" 4ifiis = 2x10%/kg".

143 TALHETR BeEAM Ji%: ZKIABLH T 160 mg/(m”+d),
-8d, -7d; KIEINTF 100 mg/(m?+d), -6d % -3 d; BiHEf
1300 mg/m?®, 17k /12 h, -6 d & -3 d; 2£754 140 mg/(m’+d),
-2d.
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Table 1 | Basic features of 11 patients with lymphoma

MR 2l Ann Arbor 1Pl ASCT Fifky7 /7 ASCT fiif CD34"
(%) 73 W % BIIR A
(NHL) & (10°/kg)
1 5 46  DLBCLnon-GCB [VHiB4l 3 R-DA-EPOCHx6 CR1 30.83
C-MYC, BCL-2
PIESS
2 B 50 DLBCL non-GCB 1M A 4l 2 RCHOP CR1 11.82
3 5 48  DLBCLnon-GCB IVHA 4 3 RCHOPx2, PR 8.90
C-MYC, BCL-6 RDHAPx4
AT
4 5 27  DLBCLnon-GCB IV A4 3 R-DA-EPOCHx6 CR1 8.90
C-MYC, BCL-2
WA
5 4 61 DLBCL non-GCB III#i B 41 4 RCHOPx14, CR3 2.67
(FL3A 2l ##:4%, ) R2+BTKix6
6 4« 52 MCL B 4 R-hyperCVADx6 CR1 4.47
7 % 30  PTCL-NOS IVHIAZ 2 CHOPEx4, CR1 7.36
DHAPx2
8 4 55 DLBCL non-GCB I} B 41 2 RCHOPX5., CR1 2.89
BRx1
9 #4 34  PMBCL 4B H 3 R-DA-EPOCHx4, PR 4.98
R-DHAPx2
10 % 50 DLBCLnon-GCB VI A4l 3 RCHOPx4 CR1 16.85
C-MYC. BCL-2 R-DHAPx2
PIESS
11 5 29 cHLIEA4I B AH - ABVDx8, CR2 10.84
it GVD+PD-1x6

F{F: DLBCL non-GCB Jy ik i& K B 4 i bk B2 987 Al A i rhoto SR s MCL g 5 4R it ik
[ PTCL-NOS Jy#hJa T ZH itk R R4 FE Y PMBCL 2y J5 R A FR 5/ K B 4R i
WRERE; cHL N2 SURIZE 75 bk BB s 1P Ay itk B8 [l B 7005 #6 5: NHL R 7
SRR, ASCT Ay [ 1A I T4/ 4t . R-DA-EPOCH: % # ¥ifi 375 mg/m’,
do; fKITHTE 50 mg/(m?ed), d1-4, 17k /6 h, L KEHHH 0.4 mg/ (m*ed),
d1-4, 19k /6h, ELLETE; £ LA 10 mg/(m’d), d1-4, 1k /6 h, #E4H:4
W AW 750 mg/m?, dS; 3k JEFA 60 mg/(med), d1-5. RCHOP: F%if #if
375 mg/m’, dO; FAEEMENE 750 mg/m’, d1; £ ZELLJE 40-50 mg/m’, d1; KZRHTH
1.4 mg/m’, d1( £t K75 2 mg); L JE ¥4 100 mg, d1-5. RDHAP: Fi % # 4
375 mg/m’, d0; HhIEKFS 40 mg/d, d1-4; J4] 100 mg/m?, 24 h S, dl;
TR ALE: 2 g/m?, 13K /12 h, d2. R2+BTKi: F| % #if1 375 mg/m?, dO; A% e
560 mg, d1-21; KHSFENZ 25 mg, d1-21. R-hyperCVAD: Fi|%Z & #idji 375 mg/m?,
dl; FIEIENS 1 g/m?, d2( WHERES AR ) BTRENIE 3 g/m®, 11K /12 h, d3-4,
CHOPE: ¥F f ik ik 750 mg/m?, d1; & % ¥ 5 1.4 mg/m?®, d1, £ Ik & 40-
50 mg/m?, d1; MKIGIATF 100 mg/m?, d1-3; JKJEHS 100 mg, d1-5. DHAP: Hi%E
KA 40 mg/d, di-4; Ji41 100 mg/m?, 24 h &S, d1; BB AR 2 g/m?,
1 /12h, d2, ABVD: %Z:tbAE 25 mg/m’, d1, di15; (#3210 mg/m?, di,
d15; KN 6 mg/m?, d1, d15; iA[EE 375 mg/m?, d1, d15. GVD+PD-1:
FH P 1 g/m?, d1; KAFHK 30 mg, d1: 2 EHUR IR IR 25 mg/m®, d1; &
SAEER ST 200 mg, d2. CR1: 28 1 RGEAZEMR: PR: ¥/ S2ff: CR2: 25 2 K58
AR CR3: 3 3 IKSE 2R
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2 458 Results

2.1 REHEHF A 11 FIKER R E BN R
22 EHARTA PIN1LBIMEREER, B e, 5,
i AE S 48(27-61) % ;6 {91 R 18 K B 41 L ik LR, 1 1R
KNFRTRIE A B AR ER . 1 M e E R RN
TRIE A B ANMAR R, 1IN MR ER, 1 HIANE T 4
MO AR, 1 HISRBEZRSMER. olEEET
Ann Arbor ITT / IVHA, 7 41 S35 [E BR s F8 54 (1P1) VP43 J& T
mfadl. B ARG EILE 1.

23 @b FEE I [l CD34" 4H iy b 47 % 7.36(2.67-
30.83)x10%/kg, 11 5] 3 it Il o AR, o P A £ i e 5
Pt ] 9(8-11) d, IfiL/NAH i H AT i [|] 10(7-16) d.

24 Fis AR KA iR g AEMEL EEARRRNORE
FE 5« RV  RLBI & B (A 1 481 i 5 40 3 R e A BR R ),
RS FIK 72.7%, 63.6%, 90.9%, {HIEIEE NI,
SR AL FHE i I PACRE DR TR 7, AL R 8 T 36 T e
T R I Bl BRI 2.
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Table 2 | Summary of preconditioning-related non-hematologic toxicity in
11 patients with lymphoma

Bl M R DR IS R MUmsE JHIhfeS BIhae LB
S0 (%) R kit 45  (CK-MB)
1 % 46 0% 04 24 Kk 0% 0% 0%
2 5 50 24 14 24 KK 0% 0% 0%
3 B 48 0% o4 14 Kb 0% 0% 0%
4 Y 27 34 1% 2% KK 0% 0% 0%
5 o6l 34y 24% 24 RIEEEIRE 0K 0% 0%
6 L 52 2% 24k 3% KK 0% 0gr 0%
7 % 30 0% 1%k 14 KR 0% 1% 0%
8 it 55 24% 24 24 KK 1% 0gr 0%
9 & 34 1% 0% 0% K 0% 0gr 0%
10 %« 50 2% 0% 14 KR 0% 0y 0%
1 5 29 1% 19 249 RiGH 14 0% 0%

FE: CK-MB LR e ) Tl

25 Af5H 11 HIBFBEARILTHE I 0. fi 1 BHY]
I HUE SO, ARG Es 3 NP RER. §l
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3 i Discussion
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BB F LW TRIE R B 41 ARtk R AR R RO SRR A C-MYC
BCL-6 XUFT ki, WISHT#ME 547, ETE H i i+ 40 o # i
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L BRI E 1 1. (M, BeEAM 5 A REAKIE A
X2 R G R RGNk ER 8, WL iR. 2Rz
B, AR, S50 SR IS PRI A R K T4 PO,
P T2 A T8 U5 I (B0, A e e A A7 11 R A s 2 A
Wi AL

VISANI 24 P31 RIE 75 o o 40 A 37 PP A2 ) 1) 10(8-12) d,
M /N I H A2 I TR) 13(8-39) d, i A 5 BEAT R IX ITRTF 7
12 {51 £ 3 i o AR ORI, MR A AR P Az I TR 9(8-11) d,
ML /NBRAE 3 H A B [B] 10(7-16) oo AFF 5 i ifi 2 8 B[R] 80T
FEER, B R IX 5% 7T R Bl iy CD34" 41 i 7 Hi A v AH 0%
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[7.36(2.67-30.83)x10%/kg vs. 6(2.4-15.5) x10%/kg]. AN BT
fik % BeEAM 5 BEAM J5 AT XT ELAFTC, NN 2 Fr iR
I7 (3 i 2 g (R S it 2 2 7 B,

ISIDORI % ¥ %if 5 BeEAM A 5% () 3 LA 7t 32 47 4 i i
FREIC AT, DERR 2 R A2 17%-89%, 5 KAEZR
10%-53%, i1k R4 % 0%-48%, O IFEEME R A2 0%-13%.
FRANKIEWICZ 2% ¥ 55} BeEAM J% BEAM {2z &k 75t k, 78
e peEF I, Bt MR JEVE . BRI . RLBUI A #
il CERESE LG FER . R W R E
AR MR =R A D s R A . IS RLE R #h (1 1491
MIG TR R LW ARG ), KAERDHN 72.7%, 63.6%,
90.9%; HEHERIBER (=3 %) KAEFN 25%, LI
PR 3 3 L AS 2 245000 T ek e R AN REIR T o o e I A
PSR 9 3P, Y5 2 N BEIRYS, XPE AL 21 5 I IR
DR 22 AR, T RL S R A I8 M PRI T B 2K
el WA AR SRR 16— M 1 S ThREE . kAR
HN12.5%, WIEFIESS2: S Dhae 2 & k& 1% . CHANTEPIE
2 DU T b b B Th e AR R AR RN 27.9%, B A B
()} T Ak 3 T4 )5 56 6(1-35) K, 86% B Th g 452 403 1) A&
o, WUEE /K P AE AL (] 10(1-77) d WK IR . fE£
R, BHEE S ez, RIEEETT R &E>
160 mg /m* FI4ERS > 55 & & 2tk B Dh e a5 OB TS IR K
TRV T m R RS, s ORI S R T =
R PEAC B 150 A AU

HUESO %5 ' /£ &= 41l itk ELJR i 4f . T BeEAM 55 BEAM
(IR TT R, BeEAM 4 3 4G e A7 A2 % 5 T BEAM 4
(84% vs. 63%, P=0.03). LACHANCE %5 9 5 5% dr gy N\ 227 4
Meve [ IR ARE BT MR E, Xk BEAM 5 BeEAM W4 i3,
BeEAM ZH f 35 7F 48 > H i AEAF WAL 1 4 i & L %5 (86% vs.
73%, P=0.006). X#E7n, TEMEVR / SR MRS FF &bk B8 2
O b TR o 6 5 BeEAM BRI B 1L

ZE LRI, IR A B A T 4E B R AR S BeEAM
VENTIALEE J5 8, K0 R A A7 3 B s A A7 30 ] A0 Sk rp i
TEHHE A N, AR (735 ChiCTR2100048295)
J& TR I B, IR GIECESCA IR, ELBE U7 I TR
FE N B30 A R gk — B T R AR B T AT IR R B
i, AEAE T E BN BeEAM E N TRALHE 5 it ifn 5 2 iRk,
eMm R EFmE T, BA R et.

Bt BT s AR E R i A AREY AR .

TEEREK: R AHILE. eI R FEE. FTAHKEETE
WAkt TORPIE . ittt A LS.
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