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Risk factors of single cord blood transplantation for refractory and relapsed acute leukemia GU Jiang-ying, YANG
Fan, YIN Yu-ming, FEI Xin-hong, CHENG Hao-yu, ZHANG Wei-jie, ZHAO Jie, WANG Jing-bo™ . Aerospace Central Hos-
pital, Betjing 100049 , China

Abstract Objective: To investigate the risk factors of single umbilical cord blood stem cell transplantation in patients
with refractory and relapsed acute leukemia. Methods The clinical data of 18 patients with refractory and relapsed acute leu-
kemia who underwent umbilical cord blood transplantation were retrospectively analyzed. Results: (1) Of 18 patients, there
were 10 males and 8 females, with a median age of 32 (9-59) years and a median weight of 65 (36-101) kg. (2) There
were 15 cases of acute myeloid leukemia (including 3 cases of MDS transformation) , 2 cases of T-acute lymphoblastic leuke-
mia, 1 case of pH" acute lymphoblastic leukemia, 5 cases of complete morphological remission, but 1 case was accompanied
by extramedullary lesions, and the remaining 13 cases did not get bone marrow remission. (3) The median of nuclear cells
and CD34 + cells was 2.23 x 107 (1.01-3.27)/kg (body weight) and 0.92 x 10° (0.374.92)/kg (body weight) respec-
tively. The cumulative implantation rate of myeloid system was 83% at 42nd day after transplantation, the median implanta-
tion time was 20 (15-35) days, the cumulative implantation rate of platelets was 83% at 120th day after transplantation, and
the median implantation time was 47.5 (14-150) days. (4) There were 16 patients with pre-engraftment syndrome (PES).
The overall PES incidence rate was 88% . (5) In 3 cases, neutrophil implantation was not obtained, 2 cases died of sepsis
and multiple organ failure caused by PES on + 8 days and + 10 days respectively, and the rest one died of PES alveolar
hemorrhage on + 10 days. All the 3 patients had cytokine storm, and the serum IL-6 level was more than 1000 pg/mL. One
year after transplantation, the transplantation related mortality was (30.8 + 11.7)% , and the cumulative recurrence mor-
tality was (13.3 £8.8)% . The overall 1-year survival rate was (72 £12)% , and the disease-free survival rate was (61.7
+14)% . Conclusion: The single cord blood can be implanted successfully in the treatment of adult leukemia, and it is a
treatment method for the patients with refractory and relapsed acute adult leukemia. For patients with a high proportion of
bone marrow primordial cells before transplantation, PES is the main factor affecting the prognosis.

Key words Cord blood transplantation; Refractory and relapsed; Leukemia; Cytokine storm; Pre-engraftment syn-

drome; Oncolysis syndrome
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TR, B8 AL I A8 M 9 55% (10% ~
93% ) ,5 1) & B AR AT P 25 27 3R A% 22 i, (L Hovh
1 B BEAMEAE o 18 f5i] £ 3 v LA H s 4
[ 1Ml %% ( acutemyeloid leukemia, AML )-ETO [ {4
1 5] SET-CAN FHH: 1 451 \FLT3 FH1E 2 451, 5 3F NPM
FRPE 1451 P53 5878 1 5] [TET2 [ 1 {5, BCR-ABL
1), Qe e AR 52 Z i A 4 o], D3R 1o Ji i1 2 P
ok A A JEBE LA . A ERREE S CD34 " 41 i
Bk > 1 x10°/kg (ZHKE) . EIEH AR H KN
P20 M e T ARG [ i I ot A A v a2 %K2. 23
(1.01 ~3.27) x 10" /kg(ZFATE) ,CD34 " 4f ffu
PRCA 0.92(0.37 ~4.92) x10°/kg(ZHARE) . 4
i 18 R HeZ ARG I AL 2 4], HLAS/10
& 8 11,7/10 MG 7 1,6/10 A& 1 ], W3k 2,

AL 22 77 R AS A . 1m E 9% (graft versus host
disease, GVHD ) F ks 18 {3 d 3% 24 2R F o v 6 7
2 2T Oy SRR R 8 B AR A B
AR B4 B 07 (total body irradiation, TBI) 7 4] 114>
B b EL 4 RN A A R L 45 07 ( total bone
marrow and lymph node radiotherapy, TMLI) 1 i, 3 {5
AL P2 P3 P18 i Tl AR B T E A T R
IO7 (SR A e, 4 i i, e PR AU IALAE ) |, 20901 T
Jr2d 2 djgfe 1 d JRZabiy. 3 P2 A P3 B H
1 % (0. 8mg/ kg, 1 /6 h, ILAYK ) 4k 22355 i T b

1 TEGHOTHEEBEN 18 Gk LA G IR EEBET—REN

G2k

Pl =3 27 65 AML 71 % AML-ETO %
P2 * 18 52 AML 91 # % =
P3 3 31 54 AML(MDS #, =k ##) 55 % % 2
P4 3 45 78 AML CR % FLT3,NPM %
P5 % 32 51 AML 14 % % %
P6 3 32 76 T-ALL CR # SET-CAN %
P7 % 28 66 AML(MDS #£) 10 % % %
P8 3 59 66 AML(MDS #) 12 % % 2
P9 5 23 70 T-ALL CR % SET-CAN %
P10 % 29 70 AML 91 # FLT3 %
P11 s 40 70 AML 91 % FLT3 3
P12 % 34 60 AML 84 % AML-ETO %
P13 3 30 101 AML CR % FLT3 %
P14 3 19 55 AML CR % FLT3 3
P15 * 37 52 Ph* ALL 24 % BCR-ABL %
P16 3 33 51 AML 30 % % %
P17 % 9 36 AML 27 % TPS3 %
P18 5 42 58 AML( MDS #%) 93 # HOX-A9 %

EAML: 2k I G d sk  ALL: WA S i G 40 5%
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L B PI8 AR vhiliiayr, 1 A 5 AR 4 il AE
YIE, B WA PR, N E I % (0. 8 mg/kg,
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JERRE A EPT A T iRy sRE A, W3k 2,

WRLEfEEIEAGE 2020 4 526 % A4 M)

B AN A o dm LB R OK R ey ol 10 4]
AR T A B ARk R (b s AR
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PLT >20 x 10°/L % 7 d H B i/ MR 4 1)
MRAEA o IO HTH B B o 5 - 3R 5 il 5t S 2 A DN 471 ]
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x2 TEMHOTHRBHEN I8 FRBERAE G EFNBHERALEA

A + ,ﬁ:_,%j_
EAT e CD34 PRE S L y P
Wy ARG L mmios mpps  PES ;‘fggg tinwtin AT ;tﬁ%g %’fdﬂj s
( x10/kg)( x10°/kg) (d) (d)
Pl Bu-Cy+FLAG  8/10 2.5  0.65 * 15 2 I CMV&m 1127 AREAE
P2 TBI-Bu-Cy+IDA  8/10 2.17  4.92 75 15 14 FURBARE, 199 ot
i oS
P3  TBI-Bu+CLAG  7/10  2.23  1.09 A AN AHA - 8 W
PES 7.+
P4 Bu-Cy + FLU 7/10  2.28  1.07 # 25 k#A I CMV @z 155 % 37
PS5  Bu-Cy+FLAG  8/10 2.76 1.4 75 28 62 I CMV ki 837 AREAE
P6  TBI-Cy 8/10  2.04  0.69 * 20 70 I CMVdg, 746 EAAGE
FRBA
P7  Bu-Cy +FLAG  8/10  2.55  1.83 A 18 34 I AR 737 kR AE
P8  Bu-Cy + FLU 8/10  1.94 % 35 AMA I CMV ks 102 A&
PO TBI+Cy+FIAG  8/10  1.19  0.95 r 31 70 I CMV ki 634  WBmAn
P10 TBI + B3fskss- 7/10 2.49 0.37 H AN RHA - 9 .
Cy +IDA + FLAG PES st
PI1  BuCy+FLAG  10/10 1.0l  1.15 % 18 30 I 138 4484
Kt
P12 Bu-Cy + FLAG +  7/10 K RN AHA - 1 M.
VM26 PES 7.+
PI3 TBI-Cy +FLAG  7/10  2.17  0.89 A 2 47 I CMV ki 428 AEAE
PI4 BuCy+FLAG  7/10  1.77  1.43 75 19 33 I CMVhi 378  AFEAE
PI5 TBI-Cy + FLAG  10/10  1.93  0.79 75 17 32 I CMV ez 332 ARmAE
P16 Bu-Cy+FLAG  8/10  3.27  0.68 * 19 150 M CMV ez 249 EmRAE
P17 BuCy+FLAG  7/10 2.5 0.8 # 23 50 M EAEAE, 144 o
CMV #i%
PIS Gt 60 247 064 A 27 48 I CMV&i 179  RpAE

32 TBI. A & 3857 , TMLL: A F 85 A4k €. 255857 ,Bu: @ 74 % ,0. 8 mg/kg,1 k/6h, -8 ~ -5 d,Cy: SRAEELM:,1.8g/(m”> - d'), -3,
—2d,FLU: #ix 4 7,30 mg/(m®> - d'), -8 ~ =5 d, FLAG: &5 m A £ & Al st B F Spg/ (kg - d) x5d, + ik 3%
30 mg/(m® - d) x5d, + FI#EM#IF 2/ (m” + d) x5d,IDA: X PAFLEE,8mg/(m’ + d) x3d,CLAG:G-CSF Spg/ (kg « d) x
5d, + £33 BESmg/(m” - d) x5d, + F#EEF2 e/ (m - d) x5d,VM26.; % .58 % 300 mg/m* x1d
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G R 3 01 FLIFET A0, A% 15 i) S 38 K AR5 36 1fn
i, +42 d BER B A RN 83% , AL AE A [H]
20(15 ~35)d, B A5 120 d i/ 234 A %N
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FJE 4 S H i 2 R G5, B 2 31 3 0 ) P
L ZIEIRYT R e, B RTTCR AR AT 25 S H 5 P9
BAE | FEREE L, HERAFR AL 20 1 H .

FAEAHSCAE T 3L 5 ], 3 {31 [l J A 09 38 T
IR KA A TTZRGAE , 5541 2 41 (P2 Fi1 P17) 53 5]
FAEAESE 199 d 144 d JETF i .

HNAT 42 A AE R o R B - #eml 18 f] fR 35
16 ] & A= ¥ A\ BT 255 1iF ( pre-engraftment syndrome ,
PES) &A% 88% , Horp 2 52 %, H AT I AA37 .
16 1] 35 O {51l Ry B afi Y R BN e I E A BB Bk
B JRFE ML, oy 7 5 3R 30 ok - A L A
JIFRE iS5 HA 22 RS 32 2R 3t 13 )88 HL IR
N (TR O S R R N s S TN 17 - o o A ]
T TL-6 JKF, & BT TL-6 7K _EJH 5 Rkt
] LT T, — M 24 b BB T [, i — A A
(i, FRALIE(EL 97 (55 ~271) pg/mL, 7 Bl A H:
b e g4 T 00 S8 b 6 91 BRI T i v TL-6 UK
-, R TL-6 WA AR 7K 7B S T, v o I 2 606
(376 ~5492) pg/mL, HXJ LA RIRYTY N 2, =
LW F ST R AR I, DLIEL 1, o 3 451 £ i )
IL-6 BArcREHTIR (FLEk i, Bl K254 R A
H))IRYT 1 BRI T 41 A e sk 2 1 (R
HAE R AR E A IR A D IRYT . 3 B,
P3 P10 F1 P12 & A8 Bij B I 4 40 M A o5 , 20 501
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BHJE AR XA E HIERY 15 BB,
12 {5 835 T 45 DUEICHE 10 + e4/mL LN 9 B 40
M52 ( cytomegalovirus, CMV) [fil iE , 2 H00K 5 25 ¥
HITIRARIRANIE . 12 Bk AR bt e 200,
LA IR RO O, 3 4] & A TR A A W b A
F, Hor P4 RPNz AL e AR A
GVHD, 5341 2 {4, P16 1 P17, A8 A R £5 5 fiE AT 4E
FrE, RIS EIEVG . 2 A, P2 F P17, ]
FtENfi 58 B AR MR TR 28, E TR g . A iR
N PLHIE GVHD,

)2 BEVIELE H W2 2020 4E5 A1 H,18
1] £ 25 v 3 {51 £ A A 2T A A RUBE T, A
FEARY 15 BB A BT 2 ], B AE AR OCHE T 2
], 4706 11 ], 5% 15 fl B E RS 14 SRR
(72 £12) % , TR AR (61.7 +14)% ,ULE 3, 4
B8 ] B AT 1A BiF RS A AR G AL T R
(30.8 +11.7)% , 2115 K HET-%(13.3 £8.8)% ,

WRLEfEEIEAGE 2020 4 526 % A4 M)

ORAOC AR R AR ARG 2 G 1Y 14 1K A F8
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AMERER . FF A 9w Bl b B 3 IR Al I AT
Ab A% 15 IR ARAS rh R 4l B AT A, 057k 20
FEATTE] 20 d, +28 d 2 a5 5634 100% k3
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RTINS , SR SRR R ) e b 3 I 32
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JBF LT AR M AT SR K B I AR RE . FRUE P2 FE
+ 14 d RA5 rh Pk 40 AR A, H 1 b g 20 B
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RERFNE S-S, +49 d B3 B HEA 358 2 i il
BRI fS B BE R 2L 2 i

32 R — LR 5 3 LT 20 B RS AR VA T T AR B
BRI TR AR T B 15 D s A0 L L 451 R s AN 2
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M GHEAAN RECH S A3 BAHSC, W W7 2%
¥, FEAHSE A K PES 1) 2 fil i34 (P8 \P11)
ZRFET, I PES ) 35U 2 41 (P6 . P9) & %,
ZIRIT TR RIS 2 B JS 30d 4y T g o A
IKFHEEARE &, EE#R PES 518E Kk R Kb
HFRERFFEIESE
FE AR LR A AE fi Ll Takaue 7E 2003 4F42 H
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UIREME ; OREE N 2. 5% L)t ; @ % Bt ki oh i
Bt . HA RS 3 I R SR ME, B 2 T 3 AR
+ /0 1 WOREESRAERT LIz W, B MRS AR 401 Y
AP R C A PES By E R R Z —,
JEHC ST R N H TL-6 B 5 BE BT AR IG 7 4 i [N+
W, A 2EE NN, 40 R KR T R i B 4l A4
BIREEEE (capillary leak syndrome, CLS) 1] fE /2 %
4 PES (R 22— I A R E R P 4T G-
CSF |5 ifi AR R A7 FH = H S AR ( DMSO ) T 1L 175
SR A AL PR 43 A 1T e | 4 A PR XU, DA
M5 AE CLS, CLS J& 8 5T I 14 DA Il 7 3R St 16 it
2 1M A& AhAS (8], AT BE AL BT A 7 A A #E
JoT 3 1) A B AL 0, O SO OC 1) 240 M R XU
AR, I I B SR A 4R (NK) B3 53 P & T A
AHME I CDS6hi 40 i 5 NK 41 g i — 4~ TF
B, 0 W IFN-y | TNF-o b7 41 B- PR AZ 40 j 42 7%
J% R - (GM-CSF ) (IL-5 IL-10 7l IL-13 45 4ff g [
T AR R REZEEM ., AR AR Ok
PES 3 IL-6 /K-F-FhimiA 2 Fhak i, 7Emali Lk
BT TL-6 s R BN g, 24 b J5 BD R R,
A AR AR , I PRI e iR A, i A A 25
IHREE M R, T IL-6 /K THm FRae B H |, 1%
fEAEG, BV AR (IL-6 ik, %2 ATG jry7 =
I3 TL-6 KPR 2 5 R B, X 28 R Im R 3%
PR A DX, 2 Fre s, e 4001 BP0 HB R R %I
KBNS JHACIE L, 77 M2 R 55 ™ 55 25 2 g
PERI, OIS Z RGEHRIAN BE B
TR B e 1 A O o5, A AR P10 R T i A
ML 91% i A 4> B A1 TR I 22 B, 3 L6 f8 35 7 o]
Ay e A IREF U PR SR, IR T
(T34 314 W)



314

thrombocytopenia[ J]. Thromb Res,2016,141(3) :11-16.

9 Singer M, Deutschman CS,Seymour CW et al. The third international
consensus definitions for sepsis and septic shock (Sepsis-3)[J]. JA-
MA,2016,315(8) :801-810.

10 Luca P,Jonathan Paul A, Jonathan B et al. Understanding platelet dys-
function in sepsis[ J]. Intens Care Med ,2016,42(4) ;583-586.

11 Venkata C,Kashyap R, Farmer JC, et al. Thrombocytopenia in adult
patients with sepsis; incidence, risk factors, and its association with
clinical outcome[ J].J Intensive Care,2013,1(1) :1-10.

12 Crowther MA, Cook DJ,Meade MO, et al. Thrombocytopenia in medi-
cal-surgical critically ill patients: prevalence,incidence,and risk fac-
tors[ J].J Crit Care,2005,20(4) :348-353.

13 Kahn F,Hurley S, Shannon O, et al. Platelets promote bacterial dis-
semination in a mouse model of streptococcal sepsis[ J]. Microbes In-
fect,2013,15(10-11) :669-676.

14 Sharma B,Sharma M, Majumder M, et al. Thrombocytopenia in septic
shock patients-a prospective observational study of incidence, risk
factors and correlation with clinical outcome [ J]. Anaesth Intens
Care,2007,35(6) : 874-880.

15 Vandijck DM, Blot SI, De Waele JJ, et al.

Thrombocytopenia and

16

17

18

20

21

WRIAMETAEZGE 2020 4F 5526 % 454 MY

outcome in critically ill patients with bloodstream infection[ J]. Heart

Lung ,2010,39(1) :21-26.

Francesca I, Camilla T, Chiara D, et al. SOFA score in septic pa-

tients:; incremental prognostic value over age, comorbidities and pa-

rameters of sepsis severity[ J |. Intern Emerg Med,2018,13(3) ;405-

412.

Innocenti F,Meo F,Giacomelli I, et al. Prognostic value of serial lac-

tate levels in septic patients with and without shock[ J]. Intern Emerg

Med,2019,14 (8) :1321-1330.

Levi Marcel. Platelets in Critical Illness[ J]. Semin Thromb Hemost,

2016 ,42(3) :252-257.

Burunsuzoglu B, Salturk C, Karakurt Z, et al. Thrombocytopenia: a

risk factor of Mortality for patients with sepsis in the intensive care U-

nit[ J]. Turk Thorac J,2016,17(1) :7-14.

Moreau D, Timsit JF,Vesin A, et al.

prognostic marker in critically Ill patients with prolonged ICU stays

[J]. Chest,2007,131(6) :1735-1741.

&R B, A, S SRR A S R R At

EREAGHXZI]. FEIERIES,2017,24(2) :286-289.
(2019-10-15 A% 2020-05-15 15w )

Platelet count decline an early

(#5309 1)

HE AL S B 4 B 00 A Y R B, S RE S B
PR AT 25 G EAH S, 1 W™ 58 19 22 I 25 D) e i
P50 BEAH A PR IA fB] 30 A9 TBOALRE 2 AN R R 22

o]

AMWFFEHTFIRE IS (1 15 49 53 22204 CMV 1
Jit A S O K, GVHD IR, H i
GVHD FIZ M0 JRE , BR B IFNE GVHD,

% 1t 240 e EL A SR K A A g, X AR E R R
) B BRI T 40 B A )R T AR AR | 3K

5 M 2 FE A, RS AR R R D A 20 A LA 4T 8K 2
Ek%EEWMI% XoF T R AN B )
ﬁﬁﬁ%‘%ﬁ&mmﬁw fEH, PES 2R AH
SRIET I E B P, 5 o S Ak B (], 3 A7
@ﬁﬁnﬁﬁﬁﬁi

2 & LB

1 Annalisa R,Myriam L, Maria PS, et al. Engraftment kinetics and graft
failure after single umbilical cord blood transplantation using a myelo-
ablative conditioning regimen [ J ]. Haematologica, 2014, 99 (9) .
1509-1515.

2 AR, HZH L RADEF LG OB MRS T RS A
B &M S 89 97 A AT [T F 4 ik A 2018, 39,
(2) :105-109.

3 Zimin Sun,Huilan Liu, Chenhui Luo, et al. Better outcomes of modi-

fied myeloablative conditioning without antithymocyte globulin versus

11

myeloablative conditioning in cord blood transplantation for hematolog-

ical malignancies: A retrospective ( development) and a prospective

(validation) study[ J]. Int J Cancer,2018,143(3) :699-708.

Mehta RS, Di Stasi A, Andersson BS, et al. The development of a mye-

loablative , reduced-toxicity , conditioning regimen for cord blood trans-

plantation [ J]. Clinical lymphoma myeloma & leukemia, 2014, 14

(1):1-5.

Doris M, Ponce ,Mary E et al. In vivo T-cell depletion with myeloabla-

tive regimens on outcomes after cord blood transplantation for acute

lymphoblastic leukemia in children [ J]. Biol Blood Marrow Trans-

plant,2015,21(12) :2173-2179.

Lindemans CA, Chiesa R, Amrolia PJ, et al. Impact of thymoglobulin

prior to pediatric unrelated umbilical cord blood transplantation on im-

mune reconstitution and clinical outcome[ J]. Blood,2014,123 (1) :

126-132.

Pascal L,Mohty M, Ruggeri A. Impact of rabbit ATG-containing mye-

loablative conditioning regimens on outcome of patients undergoing

unrelated single-unit cord blood transplantation for hematological ma-

lignancies[ J]. Bone Marrow Transplant,2015,50(1) :45-50.

Lee YH,Rah WJ. Pre-engraftment syndrome : clinical significance and

pathophysiology[ J]. Blood Res,2016,51(3) ;152-154.

John E, Wagner Jr,Mary Eapen,et al. One-unit versus two-unit cord-

blood transplantation for hematologic cancers [ J]. N Engl J Med,

2014,371(18) :1685-1694.

Gardiner CM, Meara AO, Reen DJ, et al. Differential cytotoxicity of

cord blood and bone marrow-derived natural killer cells[ J]. Blood,

1998,91(1) :207-213.

Kotylo PK,Baenzinger JC,Yoder MC, et al. Rapid analysis of lymphocyte

subsets in cord blood[ J]. Am J Clin Pathol ,1990,93(2) ;:263-266.
(2020-05-21 %A% 2020-07-02 141 )



