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Iron chelation therapy improves hematopoiesis in patients with hematological

malignancy after hematopoietic stem cell transplantation
ZENG Cong, CHEN Xu, HUA Juan, CHENG Tingting, MA Xia, XU Yajing Department of Hematology, Xiangya
Hospital, Central South University, Changsha, Hunan Province, 410008, China

[ Abstract | Objective To investigate the effect and safety of iron chelation therapy on hematopoiesis
in hematological malignancy patients with iron overload after allogeneic hematopoietic stem cell transplantation
(allo-HSCT). Methods The clinical data of 38 hematological malignancy patients who suffered from iron
overload after allo-HSCT and were treated in our hospital from May 2019 to June 2021 were retrospectively
reviewed and analyzed. According to receiving iron chelation or not, they were divided into treatment group
(n=21, oral administration of deferasirox) and control group (n=17, no iron chelation). The changes of
hemoglobin (Hb) level, platelet (PLT) count, white blood cell ( WBC) count and serum ferritin (SF) level
were compared between the 2 groups, and the adverse reactions during administration were observed as well.
Results At 2, 4 and 8 weeks after treatment, Hb level and PLT count in the treatment group were
significantly improved from baseline as compared with the control group (P <0.05), but the WBC count
showed no significant difference between the 2 groups (P>0.05). SF levels in the treatment group was
decreased from baseline at 4 and 8 weeks, significantly lower than those of the control group [ 867 (-1 918~
477) vs 436 (-408 ~467) ug/L, P<0.001; -1 243 (-2 784 ~364) vs 541 (-674~578) pg/L, P<
0.001]. None of the patients in the treatment group developed serious gastrointestinal symptoms or severe

damage to liver and kidney functions. Conclusion  Tron chelation therapy can effectively improve the
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hematopoiesis, with satisfactory safety, in the patients suffering from iron overload after allo-HSCT.
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S LR 3 I T 40 g 2 A ( allogeneic hematopoietic
stem cell transplantation , allo-HSCT) /& H 5 ME— 1] LIV
A BOR T B . B RE 2 & AP
9% ( graft-versus-host disease, GVHD) | ™ 5 Jak Y 45 3f:
FAEHR S MBI . TR R
R M A5 IR R B ARLAR i R A e O R, A
REIE 30% ~60%" Y . AR, Bad e T
BE 15 M 4 (reactive oxygen species, ROS) 7K 3, 52 I
A I M D RE AR A ERIA 1 U RE ORI BIR 5
B BT DB H D REVR AR R AN
H I R A XU, 7 S S 22 Y K T, 7™ T 5 0 A A AR
FHITUE LA ST T o WIS 2 I RS AR T R
Yoty Rl m s E ", m A AL A T Xt
SR M RER R AN AE o AT [l A A
Bg 2019 4E 5 H & 2021 4E 6 H 452 allo-HSCT 3897 )5
38 PRk A 0 1MV AR G P IR A R BRI
KGR TT R AT e 280 ST 1 0 A6 3 1 ) e
RIS S He e 2

1 ZREFE

L1 s R F#

WA BT 2019 4E 5 A & 2021 4F 6 A %% allo-
HSCT 1697 J5 8 2000 1 5 48 1 i g s o 38 191l
TV 20 ], 2otk 18 491, i AR S 36 (13~52) %, Horp
SRS 22 11975 (acute myeloid leukemia, AML) 18 4],
SR B ZH M F LR ( acute lymphocytic leukemia, ALL)
54, BE A 0 255 1F (myelodysplastic syndrome,
MDS) 15 f5il, 25 A bR : D Il K 5 G0 0% Vb e 24 5
Q57 allo-HSCT J5 2~6 > H ; @R A il A 42 32 54k
TRYT ;s DI 3 H (serum ferritin, SF)>1 000 wg/L;
G121 % 4 (hemoglobin, Hb) <100 g/L; ®5& 4k IR
o HEBRBRE: O NG (ALT) >2xIEH FRR;
QWUEF(Cr)>1. 5xIEH R @TE 3t GVHD; @i 5l
P ARSI 5 DI R DG 1 IR 3 55 W 0 S5 o

SRR TP AR ARRE A 25 ], E 2% A B A
8 1, ML ARG AEAE 5 4], {5235 i BUAAH 5 25 41,
MARAR A 13 5], CD34" 4 i [a] % (%) vh A2 £ 3. 16
(2.45~5.14) x10°/kg, H#FH ¥R H ok B 1Y BuCy+/
—ATG Bikk 77 58 : BRI T 4 ¢/ (m® - d) , -8 d,
-7 d; HIH% 3.2 mg/ (kg + d), -6~ -4 d; FRBEME K

1.8 g/(m*>+ d),-3d.-2 d; A] B H] T 250 mg/m’,
=2 d; MR AL BEREE 1 2. 5 mg/ (kg - d), -3~-1d,

[ 42 AH & B AR AR R PR 461 2 A (eyclosporin,
CsA) 5 5 F 2 He ( methotrexate , MTX) (1% J7 52
i GVHD, G IAREAR AR M oA B E LR &
FEnl E BE A D B 2 22 W 8 ( mycophenolate mofetil ,
MMF) #iif)j GVHD, &A1 BELL I GVHD B 35 H 5
SRAVFAE 2 mg/ (kg + d) HHREIAYT . 24 Hb<60 o/L, Ifil
/IR (platelet, PLT) <20% 10°/L [}, %y v %5 B8 %) 21 20
J itV o

HR A2 75 (i M hL 2 6 43 iR 2 41 3R 97 41 21 f
CRIAHALE A CIRAEERIGTT ) , X BREH 17 451 (A I
PTG ENAYT) o IRIT LRI RELL RS AR T SF>1 000 pg/L
(94350 18 A 15 451, % 48 AT IS % 25 1 (serum
ferritin,SF) <1 000 /L 194351 3 F1F0 2 ], #iH
—Im R BRI 1,
1.2 s B

Bkt e SCR AR TC B R | R | I LA
e A5 45 LR, SF>1 000 pe/LY . 4 45 A
W 1 YR SF K-, FFAR A Wi 25 SR ok i B AL BT o

F1 ETAMMRABRENIRKFHEL (%) , PAKGER) |

I ARAFAE BT (n=21) XA (n=17)  P{d
R 0. 966
AML 10(47.6) 8(47.0)
ALL 3(14.3) 2(11.8)
MDS 8(38.1) 7(41.2)
PEH 0.203
L 13(61.9) 7(41.2)
7 8(38.1) 10(58.8)
AR % 39(13~52) 32(15~49) 0.150
FEAHHT SF KR/ pg - L' 1576(367~1983)  1368(326~1745) 0.258
sz 1M A 0.955
& 6(28.6) 7(41.1)
G 15(71.4) 10(58.9)
2 e 0.727
LTI 13(61.9) 12(70.5)
RIS A0 A 6(28.6) 2(11.8)
[l 2AH A 2(9.6) 3(17.7)
" CD34" AR 2.94(2.45~4.87)  3.23(2.81~5.14) 0.146
/x10° - kg™
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BITAH T LAY 20 mg/ (kg - d) ByHHL 2 W] 1
MRAEERIRTT o HORITETE] 2.5(2~4) M H . M
SF<1 000 pwg/L, H A i il AR sl & s 88 1 EE LA 1
GVHD "™ 8 J& YL 55 1 AIE RS IR ERRYT
1.4 AAIRATAIE dn 2 AR AR

L FAR G SCAFFEE 3 d iR A 4> 0. 5
10°/L; B A% TG 2 XoH4E 7 d PLT>20%x10°/L, 3
IS atn /AR o A2 AR B 3 = 95% Sy ik I T 2 Y
SERAASENR o DI R], F FE A £8 3 00 AR il A
&, 70 5 b 3 W 41 B8 Hb (PLT | 1 4fl ffd ( white blood
cell, WBC) 7£ 2.4 .8 J& ()22 4k . BV 2R & &8
e, A BB BEI A TR ER R R AR VG BR 21 R I A TR
BRE I IS BR , EAZ AN 3~45 AN/ 4 F  RATEgL 0,
1.5 FMix

KR T2 BV 77 o BT P9 25 G035 15 AL
SF M AEAL AR B BE DL R IR RO . B
A A BT IR R4 T 5 R 78 2 i AV 52 35 58
S AIRAS o BT A ) P 21 28 35 2 oK kA e R
Il B LA b GVHD &8 & 559 A E , Al LAt i 1
I 254 H AR 32 B 6 YT o
1.6 itz

fdi ] SPSS 24.0 Geit AT M. Xt PRt
AT IEASMAR L, IES M 5B 225 oK, R ¢ K
3, AE 1B 5 o A Bk D A gk (JE D) RO, R
Wilcoxon #5565 HHCZER ABI (%) £k, R X2 K56
K6 7K HE =0.05,

2 #HR

2.1 figFEA

TRIT LA BRZL ) Hb \PLT \WBC H i FE 2 /KF-
R TGIER X (£ 2) . TEIRITE 2.4.8 iR
ST LHFIXNT RE4H Hb f1 PLT 484k 22 B39 S22 & X
(P<0.05,% 2) VA7 AR IRl #4047 BH W 4R T 5 mida
S AN IR WBC ¥R A BB (%£2)
2.2 hiFHEaRFHENR

TRITLLFNXT IR ZH SF (1) v o KK 25 R oSt it
FRX(P=0.177,32) . TEIRYTIG 4.8 Ji IGIT 4™
XTHRZL SF (A B 22 R B A St B X (P<
0.001,3% 2) ,JRYT 4 SF KB BE 1A B . N
2.3 HEFIAETHELN

P FTRYT AR, A IR N BRI A
LRt (6 ) AR EEREYS (3 6]) R R (2 f]) R
JHB (2 01]) , T LIRST ISR b e . TRir B E YR &
A T S IR D RE ™ E A AN RN o

K2 BTAMMRBRASENEAMKZEANETL
[FEZKGER) ]

a0 BT (n=21) XHRAL (n=17) P{i
Hb/g - L™
IRITHI 76(61~89) 81(65~92) 0.172
AO~2 10(-4~21) 6(-10~11) 0.011
AO~4 19(5~32) 11(-8~16) 0. 009
AO~8 25(6~38) 13(-3~19) 0. 001
PLT/x10° - L™
by Rgif] 68(43~95) 73(48~99) 0.290
AO~2 26(4~67) 15(-11~24) 0. 008
AO~4 34(11~83) 18(5~29) 0. 002
AO~8 38(21~99) 23(9~41) 0. 001
WBC/x10° « L7!
ey Rglill] 3.7(2.1~5.9) 4.3(2.6~6.4) 0. 490
A0~2 0.7(-1.2~2.4) 0.4(-0.8~2.1)  0.587
AO~4 0.5(-0.9~2.1) -0.2(-1.4~1.8) 0.508
AO~8 0.9(-0.7~2.7) 0.6(-1.0~2.3)  0.340
SF/pg - L'
ey alifl] 2456(1815~4753) 1942(1143~3 943) 0.177

AO~4 -867(-1918~477)
AO0~8 —1243(-2 784~364)

436(-408~467)
541(-674~578)
AO~2: KL B 5 2 Blog LA AO~4: N K&K B % 4 B
oy LA AO~8: A& F) 5 8 B8y LA

<0.001
<0.001

3 e

BE & L35 R R 0 Z FE AL RS A H R 1942 157, allo-
HSCT j ok 8 I B 2 1) 3697 7 e SR RS e /e
% . GVHD , A ¥ M1 e A K (poor graft function,
PGF) 853 A R #R 23 ™ 2 e Wi, A& H w98 0 4
Ko PGF PR fo 00 7™ 5 1Y 0 A& e, & Ak 32 m]
K 5%~27%"" JLERHLE] A 5 4 B, H AT N
PGF 1 %4 Al BB 5 S 2 AL i S5 0B B Il B B8 52 i
AR HIE FE SR T 40 A o) % i T Bodn i
PR 7K P 1 A8 AN 36 1T/ AEL 200 L 3 B Ak 2 o S
PEBUABBEIR 108 P9 1 200 7 52 el B 6 1) 325 1 2 e 55 A
5% 5 T F 4 D AT R 5 4 L PR] 55 X 3k LT 200 e 1 8 45
FA M5 TG T S RO A EOK TR A
FM L HHT, PGE R B iRYT T B, TR T
TRYTHE AL S U A M e L TR] SR T T A A YT
AN TSR (A O R AR SR Y
WESE ., T PGF yay7 By Z Hoal 84 hn i afn ™ 5
JRRYL A XU, SR TS i 25 . bt K2 AR EE e SUN
SRR ST T 564 IR R, T Hh R A gk g v
PGF W4 28 5], BRURIEHN 5. 7%, 4k &V PGF (%
FOREfE 1 AR SR AR A7 5 1B AR T B M ) B BE IR 4
(good graft function, GGF) ¥ (50.5% vs 87.2% ,P<
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0.001) . ZHAO %7 xf 830 il F #4717 1+ 4 Ll
{1 52 205 10 BRI S, Jovp s % 1 PGE 24 i, J5UR 1
PGF B RAE)G 1 0 SR 3 1 (KT GGF f&
#(25.0% vs 90. 6% ; P<0. 001) , H AL CD34" 41 Jits %%
i SF KB N E T A TE PGF 7 R R

Bk BT B L G B I D BE RS BRI RN 2 —  3F
HLJ2: allo-HSCT (B WL I A AT , KA 25 5% 30% ~
60%" , allo-HSCT H 2 % 1F ki 48 0] k5 B ML AT )
PN L RaRAR ) RS T O X 7Bk N e
N PR B RO IS4 Y . MEYER 251 %}
290 15 allo-HSCT (B HEAFHFSY , UESE T B A ki 28
X BSR4, SF K SEAERS RIS 9T 3 H ik 3
WA, SR SGTERS A 5 AFRE B IEH .

A WF5EFW], MDS £82% F MR AL B3R 7 AT
RFBAG IF R, I by i E g B DA B
S TE RS (o PV 4 70 X 2% 1 S R 14 52 00, 4 91
XA i AR AR 532 ], E RS A UK 2 Ab , 458K IR YT
B . 35 PG b P 9 9 AL R 1L A9 MIDS £ 2 Y
M INEE " AR I EE AR YA YT X allo-
HSCT J5 4k i 25 #5215 1 D BB K52

RWFGELE R BR VAT AL 4.8 JHS 1 SF 534 AH
FA 3 R R, HS 0 IR L 22 5 Gt 2 7 X
(P<0.05) . Hufir B 7] AE % bk K8 G B I 1 3 10
5o (B 3 Bl FAEIA YT ] SF R ak i, % i
AlResz B AL G R E A AR R T, T
Tl S e A, e 0 A 07 AT AT R A S A o
WA, IR IR RSSO 2R A
FIAT BB S5 S PR BRI T E I PR A vp O £ T, p
Je R J@ 452 FE i AN 1

ARG EE R BN IR 4L Hb 16 2 JE VA T, 7
4~ 8 JEIREAGRCIE LKA W B i s, HL5 0 R 4
HHHZEF A G E X (P<0.05) , FHELKIGITHE
X R A I 5 I L 20 2K 1 /KA T 1 ke 3
AL IATT AN LT 25 1A W 3%, PLT
B KA TS, BEIH IR T AT LL R A 2L
2 0 PLT R T AR BIE BEUE . 4087
Xt WBC %06 W 5 520 , (7L DR AS AR 5 A e b £ 40 g
ST 3 A0 A 40 AT 20, BT DAL 8RR 9T X WBC
TR A e — 2D ST IESE . #EER YT BRI BREE
V£ 1) 58 i 18 S IR B I R BE BB b, o e e oAt
KRN, BFH 2 BT

BoEi ML onE . HAR R, gidds
Fhis CD34" 40 b ROS 7K, AT 0 161 38 1 T/ 4EL 200
Hf B BB, S DNA S5 FE T, SECE M /4

S Ao LR AN M D REREAS . LA, BB A i
IREMK B AN R & AR AT RE 5 B RO P il P 480 A il
FERY AT ¢, B RE T 0 i 3 Y 2 A Ak R R
B AN RS A UE S, i B 1 R (B
REEALEE 3 B (PBK) M Jhm M X k& H 03
(FOX03) mRNA 33K, 21 ROS 4=, i3 14
FREF BRI, 410 - B Y 3 1 DD RE, AL ERIGY T RERS
DR AR ML 3 D 400 ) Bk ok 28 1) 15 53 8, o3 3 L )
B A SR LA E k1 3 BT 0L/ MR A
% Z (thrombopoietin, TPO ) ik ™ . TPO & 3% Ifil
20 ML B A L R A= ST A AR PR T, FE I
JIEF 4, TPO A i W] R S BB a4 A8 Jo i MK A 48R .
RIHCHEALERIG YT ] BEE SRR 1 o it 28 5 PLT 11y
FETH AHAB IR MM AL PG TR IG TPO K124k,
TR YT RIS TPO /KT 78 1k, A it
— ARG T IGE PLT KAl RERGVE FRAILH
ARWFTEREA A IR, W8 45 R AT — 2 1 R FR P
P BB 2 0L 55 (R T VR0 o i R £ AT
DRI B B 0 PR PRI, PR e XU 2 ko 2
TIABIFTEA A B 2 2 B B0 , A — R )
FRPE, TP KA &, [RIIH A0 A B B e B P
SRR , LM — P RIEALBA TSR o
Zi b AR AR R, S R 3 0T A R R S
LB LR £ (S P AR IR T RE AT AU 1 1
g HHEMANERIWURIA RIS TERT T2 B

SE k-

[1] XUL, CHEN H, CHEN J, et al. The consensus on
indications, conditioning regimen, and donor selection of
allogeneic hematopoietic cell transplantation for hematological
diseases in China-recommendations from the Chinese Society
of Hematology [ J]. J Hematol Oncol, 2018, 11 (1) 33.
DOI: 10. 1186/513045-018-0564-x.

[2] KHAN M A, BASHIR Q, CHAUDHRY Q U, et al. Review
of haploidentical hematopoietic cell transplantation [ J ]. J
Glob Oncol, 2018, 4. 1-13. DOI.10. 1200/jgo. 18. 00130.

[3] INAMOTO Y, LEE S J. Late effects of blood and marrow
transplantation[ J ]. Haematologica, 2017, 102 (4). 614-
625. DOI:10. 3324/haematol. 2016. 150250.

[4] KONTOGHIORGHES G J. How to manage iron toxicity in
post-allogeneic hematopoietic stem cell transplantation? [ J].
Expert Rev Hematol, 2020, 13 (4). 299-302. DOI. 10.
1080/17474086. 2020. 1719359.

[5] KONG Y, SONG Y, HU Y, et al. Increased reactive oxygen
species and exhaustion of quiescent CD34-positive bone

marrow cells may contribute to poor graft function after



2306

B =R R AR, 2021,43(21)

http ://aammt. tmmu. edu. cn

L6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

allotransplants [ J ]. Oncotarget, 2016, 7 (21). 30892 -
30906. DOI.10. 18632/ oncotarget. 8810.

ISIDORI A, BORIN L, ELLI E, et al. Iron toxicity - lIts
effect on the bone marrow [ J]. Blood Rev, 2018, 32(6):
473-479. DOI. 10. 1016/]. blre. 2018. 04. 004.
ZHAO Y, GAO F, SHI J, et al. Incidence, risk factors, and
outcomes of primary poor graft function after allogeneic
hematopoietic stem cell transplantation [ J ]. Biol Blood
Marrow Transplant, 2019, 25(9). 1898 -1907. DOI. 10.
1016/j. bbmt. 2019. 05. 036.
SUNY Q, WANG Y, ZHANG X H, et al. Virus reactivation
and low dose of CD34" cell, rather than haploidentical
transplantation, were associated with secondary poor graft
function within the first 100 days after allogeneic stem cell
transplantation[ J |. Ann Hematol, 2019, 98 (8). 1877 -
1883. DOI.10. 1007/s00277-019-03715-w.
JBURSLL, R, B, S5 AR RIA T X PRk I R B 2
SO E R TG T AR AR R (1] hAe
I 2= ,2016, 37(3) ; 189-193. DOI . 10. 3760/ cma. j.
issn. 0253-2727. 2016. 03. 003.
GU C H,LI C X,YE L,et al. Effect of iron removal therapy
on allogeneic hematopoietic stem cell transplantation in
patients with iron overload myelodysplastic syndrome [ J ].
Chin J Hematol, 2016, 37(3): 189-193. DOI. 10. 3760/
cma. j. issn. 0253-2727. 2016. 03. 003.

LOKE J, MALLADI R, MOSS P, er al.

allogeneic stem cell transplantation in the management of

The role of

acute myeloid leukaemia: a triumph of hope and experience
[J]. BrJ Haematol, 2020, 188(1): 129-146. DOI: 10.
1111/bjh. 16355.

EAETT, S Sk o T A A A S A AT RES
RAANLRIAT TSR LT]. hAem i~ 243, 2019, 40
(9): 792-795. DOI. 10. 3760/ cma. j. issn. 0253-2727.
2019. 09. 021.

WANG J L, HAN M Z. The pathogenesis of poor graft
function  after cell
transplantation[ J ]. Chin J Hematol, 2019, 40(9): 792-
795. DOI:10. 3760/ cma. j. issn. 0253-2727.2019. 09. 021.

SONG Y, ZHAO HY, LYU Z S, et al. Dysfunctional bone

allogeneic  hematopoietic ~ stem

marrow mesenchymal stem cells in patients with poor graft
after cell
transplantation[ J]. Biol Blood Marrow Transplant, 2018, 24
(10) . 1981-1989. DOI10. 1016/j. bbmt. 2018. 06. 021.

GHOBADI A, FIALA M A, RAMSINGH G, et al. Fresh or
cryopreserved CD34"-selected mobilized peripheral blood

function allogeneic  hematopoietic ~ stem

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

stem and progenitor cells for the treatment of poor graft
function after allogeneic hematopoietic cell transplantation
[J]. Biol Blood Marrow Transplant, 2017, 23(7): 1072-
1077. DOI.10. 1016/j. bbmt. 2017. 03. 019.

ATILLA E, TOPRAK S K, DEMIRER T. Current review of
iron overload and related complications in hematopoietic stem
cell transplantation[ J|]. Turk J Haematol, 2017, 34(1) .
1-9. DOI: 10. 4274/1jh. 2016. 0450.

MEYER S C, O’ MEARA A, BUSER A S, et al. Prognostic
impact of posttransplantation iron overload after allogeneic stem
cell transplantation[ J]. Biol Blood Marrow Transplant, 2013,
19(3) : 440-444. DOI;10. 1016/j. bbmt. 2012. 10. 012.
LEITCH H A, GATTERMANN N.

improvement with iron chelation therapy in myelodysplastic

Hematologic

syndromes: Clinical data, potential mechanisms, and
outstanding questions[ J]. Crit Rev Oncol Hematol, 2019,
141 54-72. DOI:10. 1016/]. critrevonc. 2019. 06. 002.
QUARTA A, SGHERZA N, PASANISI A, et al. Switching
from dispersible to film coated tablet formulation of
deferasirox improves hemoglobin levels and transfusional
interval in patients with transfusion-dependent-thalassemia
[J]. BrJ Haematol, 2020, 189(2): e60—-e63. DOI: 10.
1111/bjh. 16468.

VIPRAKASIT V, AJLAN A, AYDINOK Y, et al. MRI for
the diagnosis of cardiac and liver iron overload in patients
with transfusion-dependent thalassemia; an algorithm to
guide clinical use when availability is limited [ J]. Am ]
Hematol, 2018, 93(6): E135-E137. DOI. 10. 1002/ ajh.
25075.

ZHANG Y, ZHAI W, ZHAO M, et al.
overload on the bone marrow microenvironment in mice[ J].
PLoS ONE, 2015, 10 (3): €0120219. DOI: 10. 1371/
journal. pone. 0120219.

OKABE H, SUZUKI T, UEHARA E, et al.

Effects of iron

The bone
marrow hematopoietic microenvironment is impaired in iron-
overloaded mice [ J]. Eur J Haematol, 2014, 93(2) . 118-
128. DOI;10. 1111/ejh. 12309.
ZHANG X, SHI Y, HUANG Y, et al. Serum ferritin is a
different predictor from transfusion history for allogeneic
transplantation outcome in patients with severe aplastic
Anemia[ J]. Hematology, 2018, 23(5): 291-298. DOI.;
10. 1080/10245332. 2017. 1390929.

(U #5:2021-08-16; 1% [E] : 2021-09-05)

(%#t EBE)





