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W F: Tz X F=YU<E (donor lymphocyte infusion, DLI-2 oA & )2 3}
I ZFFFAelA AldE F

cell transplantation, allo HSCT) & A3} =R & gk 583 X

T XY EA X4+ (allogeneic hematopoietic stem

2 A myolt). e} o)At <FH (graft-versus-host disease, GVHD)¥} =
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ru9L

R A F o] A< (allogenic hematopoietic stem cell
transplantation, allo HSCT)¢] wdz sy 9 FSANEFINE
(severe aplastic anemia, SAA)e] X859 AFELS Fr|Ho=z At
(Copelan EA &, 2006) 121} Widw o] iz} SAAS] o]AH o] AR = o3
BEES Adiste FoUde] Ha Jlom ofd tigh g5l o

X]— Aﬂ Sj_ )]

(leukemia)

A=

Lo

A% (donor lymphocyte infusion, DL ¢} HIJAA S FTdst= W
o] ofg] AFoA A7 o] gkh (Deol A 5, 2010; Hasskarl J &, 2012) 1990
d Kolb So] WAZFAMIAR (chronic myeloid leukemia, CML)ol A DLI¢]
o] A HF AT I (graft versus leukemia effect, GVL effect)S H. 113 o] % o
2 dAg-2E9] CML9| allo HSCT ¥ Aol A DLIZF 70-80%°l |2+ ¢hda
3 (complete remission, CR)E FE=&< ¥sWloy (Chang YJ¢ Huang XJ,
2013; Kolb HJ &, 1990) v =549 aH (Acute myeloid leukemia, AML)el
Me 15-29%9 A E Holm T wak X8 AAHESE AFA ZHC
(Collins Jr RH ‘&, 1997; Kolb H] ‘&, 1998; Kolb H] &, 1995; Porter DL &
1999) ¢ &o] DLI® H#8o=z ol2HulsF1 (graft versus host disease,
GVHD)¥ Z5 A (marrow aplasia)e] ©] Z¥=E= #83th. (Deol A 5,
2010; Kolb HF -5, 1995) = Zofell A= DLI®| A z/d4]c] hst Tx7p F=
sto] Axbe @ 7oA F @R DLIS| AxE Histuzt g
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A Hd

2000 1¥€5-8 2013\ 8A7HA] of st Aobdtol A 8 9| allo HSCT %
AE o= DLIE Aldein. dd A8 d A A5 A" 619 671
4 ("9, 29 HE-149d 184d) oldar ol 7d, ofof 1#HAT. AT AE
gt glol FHx A FA HEFA ¥ EH (Philadelphia gene positive acute

lymphoblatic leukemia, Ph ALL) ©] 3@, AMLo] 23], d43d Fd4d 93

B
N

al

W (juvenile myelomonocytic leukemia, JMML), T FA A A7} $ite A4 =
T4 W& (central nervous system involved ALL, CNSAAL), &

A W3 (severe aplastic anemia, SAA)7} Z+ 14 & Utk Ao & HSCT7H
219 717+ AF 14MEGAHE-6071D)olRom iy x5 e Al A

A 54 ® 19 7&sart

44 e Wz g 4 2 B GVHDE B9V E me $3E
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2R AE o]

BE dolA allo HSCTE Al @38t th SAAE 7Hd Fols A|Ljdt 7} o9 o
A s o5, oA HMAA W Az 8 A¥, GVHDO 4
GVHDA &0l thale] 71Est ek (& 1) S8R 7153 28 BALY FFY
of wel 68 T4 HSCT, 28+ @23 HSCTES wgrow 3+ gzt o

Ao APt 7He] WMEH ol F UPNHGE
A2 g 6ol AL allo HSCT BA XA E BHYx, Foixte] AAIZ L%
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o
Jus
3
K
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)
rlr
I
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N
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2 A ek (human lymphocyte antigen compatibility, HLA compatibility) & 7}l
A HLA A, B, DR 2 &0 2 stolst 6/] 25 A a9t SAAS 717 Sholi=

7+
A Zlolse ZFAA AR A (myeloablative conditioning)S 2 & Y EA|

Y ok o]F FAT AFS 109X 174 AloJo]l EE dolA o] F

A= HA A (reduced intensity conditioning)E Wil thE 7w o] widEH

o

D. DLI

DLI A o skxo] =358 S Karnofsky F3AE 7|22 90%E.0] 1L ¢
A3 Aejol A DLIA ST A HA DLIE= UPN 8 3HAE A9ty 3o

A NA"E ZA F1 o|F DLIE WERD do] d%Hew DLIE Adae
o} UPN 8 @hxbe] 49 ol 4gall g Hol 99 wx z¥R AxE
olgato] DLIZ Adalgith. DLI & $18 FelaolAl G-CSFE AP 323

10mecg/kgES Fo] 393 DLIM| WG4 A& S 33tk DLIS] Y20
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CNSALLe®l A

SFANGA Aol 14, SAANA BRAH7E 18, UdmA 68 ¢

Ny ghoto] g Aol

E. 71vl2]% (chimerism)9] 3 7}¢} 5 A 4]

allo HSCTE Aldlet & Fojx 2dRAE7F 2 Qo] A=A Ast7] ¢
3 Z4 #HAES o] short tandem repeatE S & & AN WS (polymerase
chain reaction, PCR)2. & ZZA|A 7|Wg]& A=
< AF&3te] Kaplan Meier

FABEES

H 7189tk SPSS ver 21
T3t Ao
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o]2] & DLI®| H42 AT 114¥E (H9], 37/1€-3971 )l DLI9 S+
A 23] (H9, 13]-53)Ath 23] Y% CD3 I Axsds T Als <
A% 1.04 x 10° (C89), 05 - 675 x 109740l SAAS 7FA 1#E Al9lstaL
U A o582 73 Wi CD3 FA4 AEFE Folx AFF 1.7 x 10° (05-
6.75 x 10%0] Utk oA F At #HAA7A 9 AF /7L 73 (WE, 33 -
39.200MLela, At FALZHE DLIZAA 9 7172 5 674 (A9, 18-179
d)ojem CNS A3 UPN1 A= CNSoll =A% WAbA X8 & #H5¢

DLI 4 A#sdLded 2 AXHAE 98] FLaHES 4904 APt
PhALLE 717 % $2+= imatinib mesylate® 89S thA] Al #3skith7 DLI &b

1154 Fasa o4 F g 2§ Assart
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Pre- N Neutrophil
. HLA Conditioning DLI
UPN  Age(yr) Sex  Disease Donor transplant 4 Engraftment GVHD
match regimen reason
CR Day
1 3.1 M  CNSALL MRBM 6/6 CR TBI/Cy 10 Skinll ~ relapse
2 14.5 M PhALL UBM 6/6 CR TBI/Cy 15 - relapse
3 6.5 M JMML UBM 6/6 CR Bu/Cy/Mel 16 Skinlll  relapse
4 9 M SAA UBM 6/6 - Flu/Cy/ATG 16 - GF
5 7.10 M AML MRPB 6/6 PR Bu/Cy 17 - relapse
6 3.5 F PhALL UBM 6/6 CR TBI/Eto/Cy 17 - relapse
7 7.3 M PhALL UBM 6/6 CR TBI/Eto/Cy 15 Skinll  relapse
8 13.5 M AML MRPB 6/6 CR Bu/Cy 12 Gutll relapse

UPN, unique patient number;, CNSALL, Central nervous system involved acute lymphoblastic leukemia; PhALL,

Philadelphia gene positive acute lymphoblstic leukemia; JMML, juvenile myelemonocytic leukemia; SAA, severe
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aplastic anemia; AML, acute myeloid leukemia; MRBM, matched related bone marrow; UBM, unrelated bone
marrow;,; MRPB, matched related peripheral blood; TBI, total body irradiation; Cy, cyclophosphamide; Bu, busulfan;

Mel, melphalan; ATG, antithymoglobulin; Eto, etoposide; GF, graft failure



%2 golA AmT #4959 547 944 47

Post BMT Relapse- DLI
U p

o Donor . . Donor
remission DLI i R Reinduction (number CD3/kg i f
P K X chimerism X . chimerism aGVHD cGVHD Current state  (post-DLI, months)
duration interval chemotherapy of times (10°/kg)
N (relapse) (post DLI)
(months) (days) )
1 3.6 179 - - 5 0.5/0.5/0.5/0.5/2 NE - - Died with  Leukemia(9)
2 9.1 85 82.73 Imatinib 2 6.75/1.5 NE - - Died with  Leukemia(18)
3 37 67 NE - 1 7.8 100 - - Alive(107)
4 3.6 19 17.0 Flu/Cy/ATG 2 0.57/25.84 98.5 Skin II - Alive(93)
mitoxantron 1 ) )
5 2.7 18 253 1 2.36 NE Gut III NE Died with  Leukemia(2)
[§
IDA, vinc, . . .
6 24 41 224 1 0.78 NE - NE Died with  Leukemia(l)
L-asp, pd
7 3.8 39 62.8 Imatinib 2 1.3/1.3 0 - - Alive with GF(29)
8 8.9 76 52 mitoxantron 4 0.5/0.5/0.5/0.5 100 - NE Alive(3)

*CNS relapse; DLI, donor lymphocyte infusion, aGVHD, acute graft versus host disease; cGVHD, chronic
graft versus host disease; UPN, unique patient number; NE, not evaluable; Flu, fludarabine; Cy,
cyclophosphamide; ATG, antithymoglobulin, IDA, idarubicin; vine, vincristine; L-asp, L-asparginase; pd,

prednisolone; imatinib, imatinib mesylate; GF, graft failure



Alive
In CR
With disease
Dead
Treatment related
GVHD
Infection
Marrow aplasia
Disease progression
Other cause
Total

CR, complete remission, GVHD, graft-versus—host disease

o O~ O OO



299 skxtell A 29k 97 54 GVHD7F 2H skl o

A AALE Rk & 34 GVHDZE 28kt 28 &2 (UPNS)ell A 497
b GVHD7F 2Aste] FAI9d 22 a8 7o

o] = AMLO| o2 ALt thE 3 fxts FAGAs2E 9o
2 w4 GVHDE =4 7lssslon T H71A stk =g W oA
WS F8 7 oa AHES g¥se " v GVHDE AdeA ZAst|
g okt Zlvels 423 DLIO &) ozt AlE 100%= 3ellA 35313
ow AMEE 4eEdA = TiHEgESs BASHA Xeta Abgetith A 1dE
(UPN? = &9ozte] 7lW s 0% = DLIZ GVL &35 ol&o J&d A
3 dA] imatinib mesylate2 W d W o] HIFHE FA To=Z 207144 F43
Z FTolth. woz JlHEE 100%%2 353 NdB8S 7 5+ @25 JMMLS
74zl gkol= 5 o A glo] FA#AF FolW AMLE 7Fxl UPN8 A4+
F7F DLI 2 22 =<0l Alg Folthold & AT FH 7|32 32714 (27
4-1067014) 4o A7 A A= dow (50%) T8 AEAS
ofsl2 Aty waEWo]ly DLIY 93 GVHDS I 22 Xs#dAl
t} (% 3.) Kaplan-Meier 29 4 A A& 45%0| 1 213 FA}
< 31.3%A. (29 1., 19 2)
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DLIE Al&etar lom ojo] gk Autel 37t e Akt oo == F
zZkg-o tigt AxE ¢ista 9ok (Chang YJ¢F Huang XJ, 2013)

DLIZ= =A 1274 DLISt A32 DLIZ v+ @Al F¢= 544 ol
A oot Ak AI Aol 9l H B9 TR HEFE FUTS
224 GVLe 3HE SUigtste] 85 Hote= AsWHolvh.(Zheng H 7,
2008) A &% DLI= o|n 4o = &ds] sk Sxjo A DLIS &7} 7
ek H(Peggs KS &, 2004 Schmid C &, 2007)& ®s|al7] 9siA AlEEel
Aol AgAorg oAz dZ245 FYst= A o= DLIE Aldsts AZ= 1A

—

dpx

ot

Z+E 23 (minimal residual disease)S #H7lst=d, 54 FAAY AMAE =&
Folx FiWEFe] &xd FEEA g A¥ds FAAEE W= g
th.(Rettinger E 5. 2011) ©|&= "Al & 23t A7t Add dygst a4 E 2
EtE RuE ugo® &3 gth(Yan CH 5, 2012) 529 AFox xdw
Aol xsg AT 7178 Sk Tl Tzt 7lveFo] ¢ 3 H¥A] &
< 2085 Fohylo] 13%WS DLIE &3 WY A=E APt F9 HMEY
S T cell 71 1 x 109Kg*E 25 x 10%kge] @& &ZFo =z Ao F4]3}
R FASHA &2 TH I Hlulste] FARD AEES Hlwd A 46% f 0%
(p<0.00009) EAIStH o= on] A= AH}E Ao Wlrt (Rettinger E &, 2011)
A3 A DLIE T ¥ yolr}, Huang 59 < 7ol w=w o4 DLICS A

Eatel  wejFwe] wEW Ao As&S Eoly =¥Ia 9l

140
- =

th.(Huang XJ # Wang Y &, 2008) o] Aol Al 169 <] Zxfoll Al Ht 0.93 x
10°/Kgel CD3 ¥4 ATE Fdstglen 2vtAdA 42474 F4 GVHD7}
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t}. (Huang XJ¥ Liu DH &, 2008)
2 AT ARES oA F Agk 5ol gtste] DLIE Aldstdlon <+
s AAEZA WE (UPN4)H A= A9 (UPN7)E Aletal v HokE
W 68 F 2@ we] BESAL I T T
il 9lo] Ao DL 9% GVL 32 #AsE §43% 49+ JMMLS
74 1#Ewko]l glth JMMLe 2R AE o]Ao] tidt I o] u=

e A AA HEFI FA R Ele] &gk o]A o] GVL &Il o3 A
o] 2 A& B #F vk (KH Yoo &, 2005)
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% (Dodero A &, 2008)¥} #j@o] &3t FLT3-ITD #FAA EAWIE 7HA &=
Wy So] ¥3HE (Stern M 5, 2008) DLIZF 37} <& # 2= CMLe|
AML?] allo HSCT A& % A2 dHe] wE oz Qs
DLI®] &#E F23] olFo] WA Xste Aoz oAAL vk 28 o] 7
= AARD AgE oAU & wAFEASe] HAAIE Fg AA DLIS 4
al E &, 2011)
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-ABSTRACT-

Donor lymphocyte infusion after allogeneic stem cell
transplantation in children

Seong Wook Lee

Department of Medical Sciences

The Graduate School, Ajou University

(Supervised by Professor Jun Eun Park)

Background: Donor lymphocyte infusion (DLI) is an important curative
therapy for relapse or persistence of hematologic malignancy and bone
marrow failure syndrome following allogeneic hematopoietic stem cell
transplantation (allo HSCT). However, DLI is limited by the development of
graft-versus—host disease (GVHD) and marrow aplasia, and the efficacy of
DLI is not defined in children. So we evaluate DLI for last decade, and
wanted to describe DLI outcomes in a single center.

Methods: We analyzed 8 patients who received a total of 18 granulcyte
colony stimulating factor (G-CSF) mobilized DLI at different intervals for
treating leukemia relapse or persistence of severe aplastic anemia after allo
HSCT in Ajou university hospital from 2001 to 2013. We evaluated childhood
patients with Philadelphia gene positive acute lymphoblastic leukemia (ALL,

n=3), Central nerve system involved ALL (n=1), Juvenile myelomonocytic
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leukemia (JMML, n=1), Acute myeloid leukemia (n=2), Severe aplastic anemia
(SAA, n=1). Reasons for DLI were relapse in all leukemia and JMML 7
patients and 1 SAA patient received DLI due to persistent bone marrow
failure.

Results: Number of DLI was 1 in 3 patients and 2 more in 5 patients,
median interval between transplantation and DLI was 7.2 (range, 3.3-39.2 )
months and median number of initially infused CD3 cells/Kg recipient body
weight was 1.04 X 10° (range, 0.5-6.75 X 10®). One patient developed severe
acute gastrointestinal GVHD. After median follow up of 49months
(2-120months), 2 of 7 leukemia patients who achieved complete remission
(CR) and 1 SAA patient recovered donor’s full chimerism. But other leukemia
patient did not achieve CR and 4 of 5 expired due to disease progression.
The patient with Philadelphia gene positive ALL survived by imatinib
mesylate maintenance therapy although failure of DLI. Overall, 4 of 8 patients
were surviving and no patient died of GVHD and marrow aplasia.
Conclusions: Our finding indicate that DLI after allo HSCT is well tolerated
in sight of tolerable GVHD and low incidence of marrow aplasia in children,

but other strategy will be needed to overcome the leukemia relapse.

Keyword: Donor lymphocyte infusion (DLI), allogeneic hematopoietic stem

cell transplantation (allo HSCT), Relapse
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