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PABAR, FEH, MR, BT GNP EGOERBE R HTEER, M 310006)

WE: BN AR IS A R T 4546 4E(myelodysplastic syndrome, MDS)®. 4 #9 41 4m Il VA BT R AG 1T A 40 40 I 5 48
Bk, ik BRI P B RaEA 2017 1 A —2018 5 7 A #4118 81 4] MDS & & #91e RTHE, 54 TR
TS YT LL(49 B AR L AFIE T (B2 B)). AR 9 L IEHEBE A ETFIE, %mmﬁ¢~ AR 2T AR e R ) B A
BRF VL MBAES, 24 MDS EFLaminF 4G &FT*zMﬁéléwﬂb% ZER 81 A MDS &H (K%
Ao F F) P mii ek (33.41£10.96)d, 5 EF AT B A 4 (12111432, 59)d #atbﬂﬂi%a%v(ko 01). FIRAITSSRH
R NGB, MR FHE 136, RREL 1246, EAKE 53.1%. 697 /5 MDS EF 64 440 04 4 (42.24+12.99)d,
E%ﬁﬁﬁm%iﬁ%ﬂkmn)i%%r%amﬁ#&éaﬁdﬁ%%z9ﬁL@ﬁ&$&4M@ﬁm%% (34.53+7.50)d,
Lt AR AR R RE, SmAE e LR AR EAN, R FRESE YL mMILAEG(45.9249.24)d, £ IEF xR
2041 4m A 42 (P<0.01), 567 AT AL K (P<0.01). HAEHF O mBAEGERME LG TFENL, i MDS
EHumibEGwLE, FRBITERETREES LWL ES.
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Effect of Amifostine on the Life Span of Red Blood Cells in Patients with Myelodysplastic Syndrome

HU Tonglin, ZHENG Zhiyin, LIU Shuyan, SHEN Jianping*(The First Affiliated Hospital of Zhejiang Chinese Medical
University, Zhejiang Provincial Hospital of TCM, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To explore the life span of red blood cell(RBC) in patients with myelodysplastic syndrome(MDS)
and the effect of amifostine on the life span of RBC. METHODS Retrospective analysis of clinical data of 81 patients with
MDS from January 2017 to July 2018 in department of hematology in Zhejiang Provincial Hospital of TCM, divided into
amifostine treatment group(49 cases) and supportive treatment group(32 cases). In the same period, 9 healthy volunteers were
used as normal controls. The endogenous Breath Carbon Monoxide(CO) test was used to measure the life span of RBC in
patients and volunteers. The life span of RBC in patients with MDS and the effect of amifostine on life span of RBC were
explored. RESULTS The mean life span of RBC of 81 patients with initial MDS(no blood transfusion support) was
(33.41£10.96)d, which was significantly shorter than that in the normal control group(121.11£32.59)d (P<0.01). In the
amifostine treatment group, one case achieved partial remission, 13 cases achieved hematologic improvement(HI), 12 cases
achieved stable disease(SD), the overall response(ORR) was 53.1%. The life span of RBC in patients with MDS after treatment
was (42.24+12.99)d, which was significantly longer than that before treatment (P<0.01). In the supportive treatment group, 2
cases achieved HI, and 9 cases achieved SD, the ORR was 34.4%, and the life span of RBC was (34.53+7.50)d, which was not
significantly improved compared with before treatment. Statistical analysis of the efficacy of treatment showed that, the HI
patients with the life span of RBC was (45.92+9.24)d. It was significantly shorter than the normal control group(P<0.01), and it
was significantly longer than before treatment(P<0.01). There was no statistical significance of RBC life span in other patients
before and after treatment. CONCLUSION The life span of RBC is shortened in patients with MDS, which can be improved
after treatment with amifostine.

KEYWORDS: myelodysplastic syndromes; life span of red blood cells; amifostine
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BB AR 5 255 1iE(myelodysplastic syndrome,
MDS)2& 1 Fke i T i i 40 i 10 S5 o P B8 & v P
PEZE T, BAMRAIE M A& A . o R T
A1 I 240 B ek /D SRR T BT R AR VT A 2 v i
I R, TR RS L, AR IR R R AT
AL, J2 H AT E R AR — R 20 e fR
7. FH AL, B RS MDS B3 4i il
AT TR D, AHIE ST R TG A E R — 4R
PEBR (COYRE SR 1 7925, AT & 1) MDS K il
KARITIEIT G B0 MDS B35 20 4l i 5 iy . IR &5 31
fRIEWT .

1 BERREE

1.1 BB

AT IS BT 45 T 2017 4F 1 H & 2018
7 ATEWHTLA R EBE MR RS2 81 %] MDS
B, A RAPCRARIT T AR LR IR T4, Bk
WK 1. 2 HEF RS G20 g e %
MR 9@ REREFNEENE, K, J4
%1, % 5], HAEERS 39(25~52)% , AL Hb(121.11+
32.59)g- L',

WA R AR iE: OFF A MDS 2008 4F
WHO ZWiEi] 7+ 44; @MDS H s R0 R4
(IPSS-R PFAmI& A i 3 Sl 70 i fs B8 (FE a1k
7\ 2 R AL R T 40 M RS A S AR ARG 9T ) R
) OZRBEFES 5 ZI . i BIHEBRARE
OFF A MDS 5q-2Wikr e s @FF & MDS = fa
W ARE T B 52 AT B R B 2 S IR 3 T 2
MR . ARbRAE: O AR SN,
TERIAA, IRMAMEZES: @QKRAETEASAR KM
RSB
1.2 Jiik
1.2 FHRWEESRIT s RERE WL, @
o RS R T R B AR kL. ¥R
J7 e OFKARTTIRIT A, BIKARYT 400 mg &
 qd(d1~d20), 28 d A 1 NTHRE, FREEIT RN
AT LA AT 40 i 4 v A It /0N AR B 9 25 6 E S2 R IR
J7. @LFHRITH, TUAHIRT—BR 2 HR R .
112 21 2 A= B R (Epo) « W 40 o 45 9% ) 3 I8 1
(G-CSF)~ ZL4H a4y F i /N i 55 S FEIR 9T

MEFabr: OLLA Mo, 697 AR £040
Mg, AT R G MM 75 dr, 404
6 75 i 00 5 B T 5 2R O i LI () 22 /0 (B R 20 ] o
QOFABH R T EEME(CR). A XZE(ORR)
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%=1 81 % MDS B#HEA%H

Tab. 1 Clinical characteristics of 81 patients with MDS
11l(%)
TiH AR SCRRIRIT AL BRARTT T AL Al P B
1% 81 32 49
TE 0.858 0.354
5% 53 19(59.4) 34(69.4)
% 28 13(40.6) 15(30.6)
g 2.119 0.145
=65 % 46 15(46.9) 31(63.3)
<65 % 35 17(53.1) 18(36.7)
ANC/x10°-L 0.000 0.986
=1.0 33 13(40.6) 20(40.8)
<1.0 48 19(59.4) 29(59.2)
Hb/g-L™ 0.005 0.944
=80 30 12(37.5) 18(36.7)
<80 51 20(62.5) 31(63.3)
PLT/x10°-L" 1.205 0.272
=100 11 6(18.8) 5(10.2)
<100 70 26(81.2) 44((89.8)
WHO 74374 0.097 0.756
RAEB #! 10 3(9.4) 7(14.3)
4F RAEB 7! 71 29(90.6) 42(85.7)
IPSS-R ¥4 0.919 0.338
FRRAREARIERE 65  24(75.0) 41(83.7)
e fa /W e 16 8(25.0) 8(16.3)
Yo iz R 0.034 0.855
L /AR U 65  26(81.2) 39(79.6)
P 2 16 6(18.8) 10(20.4)
g 2.339 0.126
I AMTFE 16 9(28.1) 7(14.3)
29T R 65  23(71.9) 42(85.7)
TET2 EH KA 0.569 0.451
FH 16 5(15.6) 11(22.4)
A 65  27(84.4) 38(77.6)
DNMT3 J[H 4% 1.600 0.206
FH 8 13.1) 7(14.3)
B 1 73 31(96.9) 42(85.7)

TE: ANC-F R4 T+ %: Hb— M40 & (340 PLT-I/IMGHEG /2
Note: ANC—neutrophil count; Hb—hemoglobin count; PLT—platelet count;

;(2 test.

1.2.2  4feFa il 235 B RBCS-01 Y4
2 Jf 75 i D 5E AR YN 5 A ) B A PR 2 =] 7
i), JEIEIE AYRYE CO AR IS VA I £ 4H
My, BARERIET % OXRSRHES, Z8HE
KAHT 24 h WAEIEIROE, R ORFFTEIE . A

R E BLAQRLF 255 2020 48 1 A58 37 555 2 3]




W& @AM, R EF 8: 00~12: 00; G

KAGAE, R E IR, B 20s, B2 &
% 40 0 v RO AR B B 1) AU IR IR R
s Wegh sz W AR R DT B SRR AR T
EARMEA, EHLNE CO WKRE, ﬁﬁﬁiélé&lﬂ@%‘:«
s @RVl CO MPASe 1) £L 40 M 77 A
=75 d,
1.23  JTRARRBETENbRAE 218 2006 4F
MDS [ br TAEHAWG)ST RARHEEAT 1Efli o 218
NCICTCAE (National Cancer Institute Common
Terminology Criteria for Adverse Events, CTCAE
version 3.0)H € 16 T7 AH KA R B
1.2.4 [V BEV; BEIWHI2 5 28 P A e e 4
ZROKAETT 25746, #0% 2018 4F 11 A 31 H,
KHABIZ IR IERE V) . A RO B E ST
I ) = B U7 ¢ 1R R), SR U5 BT & O R
— IR V5 IR Ta] . 81 49 3 AR T 3 ), k7 4 41,
FtE 5 .
1.2.5 Ziitegsb® SRAl SPSS 22.0 Grit#fiit
’??}Efr%éﬁﬁ, THRBEEERH %, HXxts &

N SRR ) K, F n(%)#E R, LA P<0.05
ﬁ%#ﬁ?}Eeri
2 HFR
2.1 T ROEAY

VA BT oK AR VT 697 A5 SRR 4R )T 59T

B, REIR, FORAETT IR Atk g e s T
TRRRITH, ERNEK 2,

F2 BRI RIS LRI T LT MO

Tab. 2 Analyses for evaluating clinical outcome of
amifostine treatment group and supportive treatment group
e R S
564 ARt 0(0) 0(0) - 1.000
o R 1(2.0) 0(0) - 1.000
M 27 13(26.5) 2(6.2) 5.277 0.022
PRI R E 12(24.5) 9(28.1) 0.133 0.715
A R 26(53.1) 11(34.4) 2.724 0.099

2.2 MDS EF YT R G 12040

REAH M SRR 81 1 MDS i35 2140 g 75 iy
H(33.41£10.96)d, 5 1E ¥ X B8 2H (8B )20 40 i 73
#r(121.11432.59)d A LA B R 47 5. (P<0.01). T35
YR%E IR ] 87.70(77.69~97.72)d, 294 1EH % HE 2 41
Y FF ) 72.4%.

R E AR P 24524 2020 45 1 H 3 37 &5 2

B[ K 4R 7T 4096 97 J5 MDS ) 40 40 i 75
(42.24+12.99)d, ¥ IEH XA K (P<0.01), H5iRY7
AT EL 3R I B K (P<0.01).

SRR T IR IT G AL 4R B 75 1 (34.53+7.50)d,
B IEH O IR AR (P<0.01): 59677 BT L &R W 2
M. SR 3.

R3 BREBTH LA A&

Tab. 3 Life span of red blood cells in patients of

pre-treatment and post-treatment d

451 Bl JRIT AT AT VAT R AN Ay

MDS & 81 33.41£10.96" 39.20+11.72"
BRAEVTIRITAL 49 32.39£10.77" 42.24£12.99"?
CRRIRITA 32 34.97+11.23" 34.53+7.50"
IR R A 9 121.11+32.59 -

. BIERHIBAMLL, VP<0.01: HXFHAITAMLL, PP<0.01.
Note: Compared with normal control group, "P<0.01; compared with
supportive treatment group, Dp<0.01.

2.3 2 A5 RIRIT A B AR AT i S T AL
(1% R Hr

i KAEVTIRIT MDS J&, £140 75 38 A Arek
5, HRB il scEnBaaafsa5ih
JTRIA LU A Giit 245 L (P<0.01). SCRFIRIT4HIRIT
JE AR AT A I R s . R IR 4~5.

T4 MARBTETHARELARFE &G HITHAK RN
Tab. 4 Analysis of the relationship between the life span of
red blood cells and clinical outcome in amifostine treatment

group d
7 Blg  RITATAAI AR R RAgRE
MmESek#E 13 30.39+9.22" 45.92+9.24"%
P A 8 12 33.33+14.34Y 44.08+11.41"

BT RN 23 32.87+10.02" 38.83+15.20"

T 0 A 9 121.11432.59 -

E: HIERMBAML, "P<0.0l: ST, PP<0.01.
Note: Compared with normal control group, "P<0.01; compared with
before treatment, 2p<0.01.

RS XFHETEHBELHERAE o 5 ELTHAKR DM
Tab. 5 Analysis of the relationship between the life span of
red blood cells and clinical outcome in supportive treatment

group d
TR 111 % WITHZLA N AR dr AT S LA A
ML 2 A 2 29.00+11.31" 27.50+6.36"
P A E 9 39.00+13.16" 36.78+6.82"
RIT R 21 33.81+£10.36" 34.24+7.70"
IEF R 9 121.11432.59 -
T SIEEXRAMLE, YP<0.01.
Note: Compared with normal control group, "P<0.01.
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2.4 2 ZH HE S LA T R S S I B A

VAIT G, BAKAR YT V6T 240 8 3 S vE 40 40 i &
ML /NER B B2, T SCRRIR T I Bk, 45
RILE 6~7.
F"6 KRBT HITEBITE B LT

Tab. 6 Transfusion requirement in patients treated with

amifostine (%)
- BT IR

gy [T _ i :
R g R =50% iR <50%

LR 25(51.02)  4(16.00) 7(28.00) 14(56.00)

MAMR 12024.48)  2(16.66) 7(58.33) 3(25.00)

RT1 XFETHEBTHER LT

Tab. 7 Transfusion requirement in patients treated with

supportive care Hl(%)
oy ITH TR
T N —
BB B IR =50% IR <50%
ZIA0M 13(40.06)  1(7.69) 3(23.07) 9(69.23)
/MR 8(25.00)  0(0.00) 2(25.00) 6(75.00)

2.5 ANRBRHT

B K AR YT ¥R )T L U ORI 7 ], BRI
B 6 #l, K1, —ibmE(RiE 2 Fl, MR
A 34, AR RRPLRAEZRN 38.7%. SCRHAITAH
HELE O 2 51, B2 4 i, M E 2 4,
HDiRedn s 3 B, ARKRNKERER 34.4%. 2 H
AR BB S SRR 52, 2 A R RN
ARWEERTLSG IR L.

3 Wit

120 o 7 i 2 48 20 A0 A A PR I P A7 TS
B IA], o S T 75 A I % R P P RS i A
DUAE I 58 2040 i 7 6 1 7R 03 51Cr FridiEl,
ISN-H & RAR LI Y R ARidiED), X e )5 47
TEFERT G . R E PSR, FRE 7 HAENRIR -
MR, THEAGEH -SREESEE. APk
F CO WA REE 1) 7 A AT 40 i 75, A EL A2
ROMORS I 73, B @, YUk, o). i
AR 11,

MDS & — P If 4 M v B e, DABr
TEVR F s A i R AR, EAT A IR B Ak 1
PBS, HORBHLEIE . & m TR E =
H L o] R P T s R SR A i S A SR
FRIL, MDS E# i drdiia, HALH M
ANWIHG, AWFREY, MDS B KT R
FENP, BAh, AR TR R R 4
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BT, AR FTELN 7T MDS F8 35 21040 75 i
WIRFAE, FEFR T FORAR VT VR 9T 5 2040 B 75 i 1)
A
HHi MDS ¥&97 F Z LAy E 697 R JE N, i
FERI LLSCREIGIT . il SR EIRIT N E
1 H R S B DA 2% AR 24 B 25 3R 07 B 2 R AL
e 1 y7 A B R 3 A B A VR T A EE .
IR IT IS ZRAR, AR, B T4
AN AL YA & T B BKARTT Ak R R
R BEIR 2, 1995 432 [ FDA HL#E b (28
—ANZ AR, AT RLORY T 4 R G 52 AL
JrEEPE o R BT R AR VT XS 203 MDS 5835 I 40 i 9k
g M. BT, B4 Z AR PR
& MDS H3% . Grossi 25 BT KARTTIATT 26
HIM&fE MDS 283, FiKARIT 200 mgm>-d™', 4
J 3k, AR 1T RR. LIPS B A Ak
| AR 2 1 0 o N R 5% ) UEZE DI (= AN RN
BT 2o A = 23%(6/26) ,  42%(11/26) ,
50%(13/26), 34%(9/26), A 1 i EE W =L
MR, SRER, BOKAEVTI RS T MDS
BEMG . RPFTRI, N HBEKAETTIRYT MDS
SR BCRIE 53.1%, FSCRRGIT A LLA 54510
ITRBNRE R 34.4%), RRAEZEG G
LRI E N, XA S A A ARGE 81 )
b E k. A, X RIIR, FKAETTE
BT E RN R RN A, AT,
BRARYTIRYT MDS (1 BARMLE] A 58 42 1
. ARFFR, BRARTT A AR =) a4
WAL A Y WR-33278. VBElE . A EEIR
FIRABMHK R &HmEEA RS, HphFED
WR-1065 1 48 g f& 47 1F H & 9, H XA~
WR-33278. PMtE Bz, —sesm s AR kT
B K AR T AT (R 37 1E 2 440 L S 32 0T I R R
=8 A I O B R = et B e s
LA M R T IR BEAE A B B . A AT R L,
1BITHT MDS B L 40 % d(33.41+10.96)d, ¥
J7 J5 MDS B35 I 2040 M 75 1 (42.24+12.99)d, HiR
J7 I LGRS AE K, BAKARVT VAR TT MDS i 4 Ifi B
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<TRITHTH 50%, X AT BE-5 B K AR VT #0 ] & 1E
R BT 252 2020 4F 1 H 4 37 %2 2 0]




LRI T AT 5, LB 15 T i
BURATRIC. 535K AL AL A 5 I
YA IR, (ELE L R S R
FFGLEIL, TTRLAE, BO#RAE MDS LI A
fr EBF R, £L AN T B VA
MDS J7 3R 5 AR (L I B AR 53
TAPESREMLE, AHTE. k. (0
GO, I FLB T4 BRI R R
et vane

5 1, L CO WA UR Y7 A I L AN
G, MDS SHLAINE AT, 2K
TTHT R ATEK MDS J AN A, (LAY
U RAT ER AN, Boh, AT
BB R 50 4 G5 WAL 1B 2%
AR . e, 470 3 TP % o0 AR
A PR B0 — 2 B AT T4 5 T
ST ST fir ks MDS TR BT A
R BRI, S FHFSL MDS
R RTHUR IR RAAE . VEGE HUR BT A 3R
WAL TR 7

REFERENCES

[1] FRANCO R S. The measurement and importance of red cell
survival [J]. Am J Hematol, 2009(84): 109-114.

[21 ARBER D A, ORAZI A, HASSERJIAN R, et al. The 2016
revision to the World Health Organization classification of
myeloid neoplasms and acute leukemia [J]. Blood, 2016,
127(20): 2391-2405.

[3] SHEMIN D, RITTENBERG D. The life span of the human red
blood cell [J]. J Biol Chem, 1946, 166(2): 627-636.

[4] ROGERS S E, EDMONDSON D, GOODRICK M J, et al.
Prestorage white cell reduction in saline-adenine-glucose-
mannitol red cells by use of an integral filter: evaluation of
storage values and in vivo recovery [J]. Transfusion, 1995,
35(9): 727-733.

R E AR P 24524 2020 45 1 H 3 37 &5 2

(3]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

SUZUKI T, DALE G L. Biotinylated erythrocytes: in vivo
survival and in vitro recovery [J]. Blood, 1987, 70(3):
791-795.

MA Y J, ZHANG H D, JI Y Q, et al. A modified carbon
monoxide breath test for measuring erythrocyte lifespan in
small animals [J]. Biomed Res Int, 2016(2016): 7173156. Doi:
10.1155/2016/7173156.

WE, WHEME/R, £, %149 BIEREAEREES
AIE B BB AN MURFHE 5 T5US IR R (1], KB, 2018,
47(3): 317-320.

YANG J, YANG B A. Progress of related diseases features
and prognostic evaluation of myelodysplastic syndromes [J]. J
Leuk Lymphoma( = ML - #k E258), 2018, 27(3): 143-144
GONG M, CHEN S C, CHEN J. Significance of in situ
identification of apoptosis and proliferation rates in diagnosis
of myelodysplastic syndromes [J]. J Exp Hematol( 7 [E 5256 IfiL
Wit 245), 2002, 10(5): 428-432

LIN Y, GAO Q P, YE B X. Research progress on the role of
pyroptosis in the pathogenesis of myelodysplastic syndrome-
review [J]. J Exp Hematol(H [E 5248 I 3% 2 44 7)), 2016, 26(3):
937-941.

ELLIOTT E I, SUTTERWALA F S. Initiation and
perpetuation of NLRP3 inflaimmasome activation and
assembly [J]. Immunol Rev, 2015, 265(1): 35-52.

SALLMAN D A, CLUZEAU T, BASIORKA A A, et al.
Unraveling the of MDS: the NLRP3
inflammasome and pyroptosis drive the MDS phenotype [J].
Front Oncol, 2016(6): 151.

MALCOVATI L, HELLSTROM-LINDBERG E, BOWEN D,
et al. Diagnosis and treatment of primary myelodysplastic
syndromes in adults: recommendations from the European
Leukemia Net [J]. Blood, 2013, 122(17): 2943-2364.

MUSCH E, MALEK M, CHRISSAFIDOU A. Amifostine plus
erythropoietin in a patient with low-risk myelodysplastic
syndrome [J]. Ann Hematol, 2003, 82(4): 244-246.

GROSSI A, FABBRI A, SANTINI V, et al. Amifostine in the
treatment of low-risk myelodysplastic syndromes [J].
Haematologica, 2000, 85(4): 367-371.

LIST A F, HEATON R, GLINSMANN-GIBSON B, et al.
Amifostine protects primitive hematopoietic progenitors
against chemotherapy cytotoxicity [J]. Sem Oncol, 1996, 23(8):
58-63.

pathogenesis

ek H e 2019-01-07
(R Figm: ZHaTY)

Chin J Mod Appl Pharm, 2020 January, Vol.37 No.2 -217-





