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P& FMLHEAE9C High V) A 2 @ 10 fEBI, Standard ') A2 @ 3FEFNKT L, T U ¥ 238k % 8912 HLA A—
B NIMA FHAl I ML T A e A 2 FE M L, 13 Fl 11 Pl B 2 o7z, A xR0z 11609 % 84l
(73%) 138 GVHD % RHERT, 3# (27%) 2 Grade IT ® 2 GVHD % F4E L 724%, ZH 5 DJER S mPSL
k5 caryira—VaEETHo . T2, 4BNZIEM GVHD, Extensive # 4 7 %384%E L7z, High U A 27 @ 3 fEH)
VHEREL, FHE %7

HLA23 BERBEA FF—THhHoTda >y ha— Vi fE% GVHD O#ipiTch Y, T/, BIESH (38%) 234:fFh
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ENTEDHEDDH BV, FOF A ) X NEZ5HH DM
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inherited maternal antigen) A —E FIFL I BT 5 2k
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Father

Fi: A24-B52-DR15
Fn: WDM

Japanese Journal of Transfusion and Cell Therapy, Vol. 53. No. 6

Mother

Fi: A24-Bi52-DR15

(Mn) Offspring W

Mn:|A11-B54-DR4

(Mi) Offspring V

(rearranged from reference 9)

Fig. 1 A scheme of the immunotolerant triangle among family members?. Fi
[A, B, DR] shows the inherited paternal HLA haplotype to offspring-W and
V. Fn shows the noninherited paternal HLA haplotype to offspring-W and

V. Similarly, Mi shows the inherited maternal HLA haplotype to offspring-

W. Mn shows the noninherited maternal HLA haplotype to offspring-W.

(Mn) means microchimeric NIMA (noninherited maternal antigen) for

offspring-W. With regard to offspring-W, the mother and offspring-V are ac-

ceptable donors. A bold arrow shows the relationship of immunotolerance

between the mother and offspring, and between the NIMA-mismatched sib-

lings, who shared the inherited paternal HLA haplotype.

#1x, OHIMmE, B Vo5l oMM -
EMEFEERRE L AT 2 8E, QBALEIS & Ik Sh
5H OO0 HLA —B DIk, Gy 7 FF—aH1-o
Do RWEE @FH N 7B TIIRBENSRBN R
WHBEEE L 372, FF—oFEaMIE Fig 1ISRT &9
ZRIEEA OB B, BT L IECH¥K HLA N7
Uy A ey sEEME Lz B, v/ 270o%
AYZALHH L) TOXEKEHLA NTa 5 47 (Fi)
ik L, TI3IEE ARk HLA NTa 7 £ 7% ik
TB20, FIAT U IVOMOEE, Fo HLA 3ZFh
ZN(Fi), Mn, Mi, Fi, (Mn), MiZ 7213Fi, Mn, (Mi)
EFPT S (( ) id=A7uF 2 X4), fEHE HLA
NTaF AL TEIAL, KHRHALANT B Y 4 THNE
IFAREOBE T FF—EHiE Larorz, T
FEBILC HLA AS— 3 NIMA FH 00 ik 4 1 3 i
BALICOWTHHAL, CHEICTHEERSE. MRy —
AL %5 EH, EMLOBRRE, FFr—o®mAICLD
e L7

<4 7 uF X X AOGHIE HLA #F5e0T, fihsk
FANBE - N — Ok E %A L, B2 KL 72",

2. BILEARRE, GVHD TR

RALERIRT B ORE, W, Fmh a2 ERL
B4 7R B % BRAR L 72 (Table 1). 4R DIEBIC B VT
i, Fludarabin + Melphalan ® RIST (Fij L& #8815 %)

2 TBI2Gy #3850 L7z. 21 GVHD FHiid s Em
MTX (Methotrexate) +FK506 (tacrolimus) % f#
L7z, Mgy —A& LCoEiBM) Ik, BF/ FF—
D IMBA—EIE, M5 57 #E$E & Fresenius AS204
FHOCCHEERGEES N, 72, FAIC KRR M
o (PBSC) $#W% FF+—ICG-CSF# 5% 4HH &5
H HZ Fresenius AS204 (2 CTATv>, CD34 % 7 10—+
A FX MY —IZTHEHLZ.

GVHD O aTiffi I3 EEHES W FEHE L HE - TRHMT L 72

3. £7FE FERERT

HAFHR (1% Kaplan-Meier % CTHiE L7z, £ 72, Fischer's
exact test |2 THBEEMREZIT - 72,

w2

1. EfHLVPRNF—

JEFB L FF—D—%% Table 1 |IRY . BAELEH
13 BRI 16 32 5 60 ik (FPYLfiE 37 %), NI —
3135 64 7% (Ul 32 7). BEORBIZSME
FREMEA MR (AML) 76 (2ndCR 141, FEEM £ 72
FIEBEAID 6 B1), &ty »olIE (ALL) 1stCR
160, E@EiEaImnE (CML) o%IE 1 46,
pJIEES i RSN e A R = R 0 S g = W (1
(CMMoL) ®@avE e ifE b 1 61, ifske fofE i (HPS :
hemophagocytic syndrome) 1% T& - 7. Standard
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Table 1 Characteristics of patients undergoing stem cell transplantation from a NIMA-complementary related donor
atient donor disease | HLA- detection of stem  cell count engra- out- | cause of
case| P . | disease > p microchim- | * regimen g aGVHD | cGVHD
age, sex | age, relation status | mismath erism cell (/kg) ftment come death
1| 49F 19, son AML | NCR |A (DNA), ND BM TNC: |BU+CY+TBI| + Ext. | alive
M1) DR 33%x10"8 (10Gy)
2 | 4M |64, mother | AML | NCR |A + BM MNC: BU+CY+TBI| + |gradell death |TAM
(M2) 50%10"7 (10Gy) (71d)
3 25M | 48 mother | HPS NCR |B,DR* + PBSC CD34: Mel + TBI EF NE NE death |EF
85%10"6 (75Gy) (16d)
4| 26M |27 brother | ALL | 1stCR |B*, DR ND PBSC CD34: CA+CY+ + death | TAM, re-
L2 (DNA) 26%10"6 | TBI (12Gy) (242d) | nal failure
5| 32M |58 mother | CML CP |B,DR + PBSC CD34: |CA+CY+TBI| + |gradell| Ext. | alive
69%10"6 (12Gy)
6 | 37F |32 brother | AML |2ndCR |A*, B,DR + PBSC CD34: |[BU+CY+TBI| + Ext. | alive
M1) 69%10"6 (10Gy)
7 | 49F |43 brother | CML AP |B,DR ND PBSC  CD34: CY +TBI EF NE NE | death |EF
50%10"6 (10Gy) (17d)
8 | 50F |18 daughter| CMMoL| NCR |A, B, DR* + PBSC CD34: |BU+CY+TBI + death |relapse
6.0%10"6 (10Gy) (388d)
9| 60F 31, son AML | NCR |A, B DR** ND BM MNC: |Flu+Mel+TBI| + death |fungal in-
M2) 1.0x10"8 (2Gy) (166d) | fection
10 | 20M |23 brother | AML | NCR |A* B**, ND PBSC  CD34: CY +TBI + Ext. | alive
(M7) DR 42x10"6 (12Gy)
11 2IM | 46, mother | AML | NCR |B** DR ND PBSC CD34: |Flu+Mel+TBI + death |relapse
(M2) 23x10"6 (2Gy) (101d)
12 41M 43, sister AML | NCR |A, B* DR ND PBSC CD34: |Flu+Mel+TBI + death |relapse
(M4) 62%10"6 (2Gy) 97d)
13 16F 13, brother | CML BC |B* DR* ND BM TNC: CY +TBI + grade IT alive
42%x10"8 (12Gy)

(*: hetero to homo, * *: homo to hetero)

HLA: human leukocyte antigen, GVHD: graft-versus-host disease, AMI: acute myelocytic leukemia, HPS: hemophagocytic syndrome, ALL:

acute lymphoblastic leukemia, CML: chronic myelocytic leukemia, AP: accelerated phase, CMMoL: chronic myelomonocytic leukemia, NCR:

non complete remission, CP: chronic phase, BC: blast crisis, BM: bone marrow, PBSC: peripheral blood stem cell, BU: busulfan, CY: cyclophos-
phamide, TBIL total body irradiation, Mel: melphalan, CA: cytosine arabinoside, EF: engraftment failure, Ext: extensive type, TAM:

transplantation-associated mycroangiopathy, TNC: total nuclear cell, MNC: mononuclear cell, ND: not done, NE: not evaluated.

1) 27 3%1(AML2ndCR, ALLIstCR, CML-CP), High
YAZ 1061TH -7z 13 B 12 Flid 1 I8 H o5& s
HIRARAECTdH - 7225, SiEF 11 1%, HLA —HHRE X
2 BEOFKAE M H A Al (AR T3S C) 2 FEML 72
M 2HHOEEE LD FF—% BB Z T3 HEOR
WiZAT - 72,

HLA DIiEFA—E oW T, GVH A id—
HTHoTH HVG FANS 2 EA—FHTH B FF—(B,
DRASNT U to RE & % %) b4 HNIMEHEBNIIEM
L7z MRS 1 EA—3 (APUE) X 16ITho
72 2 BB THNA—3 % A £7213 DR ICFED 7-.
B & O5& MEHIE A 4 61, -2 5 8 F 7213 NIMA
MR OB ZNZN 3 BIL 6 FITH - 72,
BEDS N —Td 2 BH O (P JfE 25 % (21~41
M, TR FF—Tdh o EE (Pl 4
e (16~60 %) ) I LA o 72

<A 70F A1) ALHEIIBIT AT O 8Bk
R TO IPA, NIMA $iE O HLA #Zi#&ic>WwT, 5
Bl A2 L 5 61& b (100%) ICREH S N7z720,
JEB 9 LIOBMBITIE~ 4 7 0% 2 ) X ADOME%
FEhiL o7z,

2. &%

260 (16%) W ZEZXAEZRD. JER 313 25 5%,
B (HPS). ABehs WBC 50>/mm’, RBC 212x 10"/
mm’, Hb6.1g/dl, Plts29x10"/mm’, 7 =V F > 3514
ng/ml. #H 39~40C OFE %R, FHMER P T
WG E L T, ks R L~v 707 7 —
UNEEAEAE L2728, MERE R (HPS) & W,
AT A FHEFICAE ST, HR 0 2 3% s i
BHASEID & # 2 Oz i E G#E (Mel 180mg/m”® +
TBI75Gy) 412 85x10%/kg DA IMEERINLZ BEL D
B L7225, EEAE, Mi%IZT Day 16 IZJELC. Day
15 DOFTRTHRAE~ 7 07 7 — V2L ARG
MRS 7.

SEB) 7 1 49 7%, M (CML-AP). f ¥ % —7zua v,
IRy 7 ORBICAIG & 72 Y, Blast OB & 5 B
ML R, mEM & M. HARFHNY 2 TR —
BRO»->TE LT, NIMA HHN 2 BA—F oI
X D MR #IRL 72, CY +TBI (10Gy) ®
HIALE GO, 5.0x10°/kg O FAYMEHINL % BAL L
7245, & HBOBMA»RD by, &5 IRENE
L Day 17 1238, 261& & HVG AW 2 (B, DR)AR
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Table 2 No difference in survival or risk of GVHD and EF between bone marrow and
peripheral blood stem cell

stem cell survival aGVHD (gradell-) cGVHD (Ext.) engraftment failure
BM 2/4 (50%) 2/4 (50%) 1/4 (25%) 0/4 ( 0%)
PBSC 3% */9 (33%) 1*/7 (14%) 3% % /7 (43%) 2/9 (22%)

*: 1 case for standard risk
**: 2 cases for standard risk

Table 3 No difference in survival or risk of GVHD in disparity of HLA

d(‘é%rftdyigcgm survival aGVHD (gradell) | cGVHD (Ext)
0 Ag mismatched 1/1 (100%) 1/1 (100%) 0/1 ( 0%)
1 Ag# mismatched 0*/3( 0%) 1/2 ( 50%) 0/2 ( 0%)
2 Ag# mismatched | 4%*/8 ( 50%) 1%/7 ( 14%) 4% % /7 (57%)
3 Ag mismatched 0/1( 0%) 0/1( 0%) 0/1 ( 0%)

#: Including HLA-DNA mismatch *: 1 case for standard risk
**: 2 cases for standard risk

—HTH -7

fino> 11 B A2 % AR L, i RO WIS b e 14
H (11~18 H) THo7-.

3. GVHD

Atk GVHD 134 L7z 11 BUISEHliC & 72. 8 41 (73%)
32 % GVHD % 5 3, 360 (27%) 12 grade Il
Rz, LhL, 20361 d mPSL(AF V7L K
=v'n ¥) 125mg OENERGA THER SRR L 72
GradeIII, IV OFEJESY A T VZHAT L7GEBNE 2o 72
FF =20, T % 7213 NIMA MR & % 2%
GVHD SIEFRIC A TR D 5N h o 72, Table2, 3
IR LD WFH (BM) & EMmEAlE (PBSC) T
132 GVHD OFRERICE RO LRh 72 (p=021).
GVH 4o HLA A—BHURETIE 2 JE, 3 BEA—FIZ
$51Z GVHD BAERAE W &b %< (p=022), 4tk
ELTYA 7% A2 ZAMEICE S FF—H, HLA
PEA—BHTERBED SN o 7.

121 GVHD 1% 4 1 (36%) |2 Extensive ¥ 1 7 %5
FEL7z. 9B 160 GER 5) 13 A 5 4FELL Lk L,
Bz M RALAE L2 > TV 5. 1 61 GiEST 6) 1 BOOP (bron-
chiolitis obliterans organizing pneumonia) % F4E L,
T F=va yNRkERITHCTH 5. KiEHias
FE & RT3 B Y GVHD OFIERIZB W T H 2
oM h o7z (p=055) (Table 2).

4. EFE, EE

2007 4F 2 A B 13 B AR 5461 (38%) HSHEAEH, 5
Bl & b disease free T 5 (K& BILEIH O YLl 4
E7HH 6B A~64F). A% Fig 2 12773 Kaplan-
Meier %12 & 2 &REGI OB 6 FEAAFERIT 36% (Fig.
2-A), WIR O v 721318 TH % Standard V) A

7 Tld 67%, FFEM F 72132 ML o High W A7 T
13 27% Td - 72 (Fig. 2-B). NIMA H#iFig» 5 o
BT 6 Bild 3 FIAAE(50%, 9 B 2 Blix High ) 2 2)
LTV 525 B & 73 FRERBR Tld 2h2h 25%,
33% TH-o72 (p=0.70).

—77, 8 BIAFE L L 72, FEHIZD VT Table 4 IZ7R T
2PNIAEBARENRERNE kol & B ITEMIMEHEE
WTHo7z. GVHD IZL B LEIE %L, HEMETDH
% TAM (Transplantation associated microangiopa-
thy : BB S/ NAE R E) T2 6], HEO4 5 &g
JER 1BITH o7z, FEEL 3FNIFRD/Z. fEH 8 138
e 1 A8 L REIX B CTdh o 7203, PRI
SR ROz, a1 IIBAEGRERZREYEL, BT
F— B PER L. BB (SN
FISH) L FF—% 17 980% (Biffk Day28) »5iiH
liTHo7.

BAlitk 100 H £ TORBBECIZAEEAL 2 6], TAM
160, 15 1 Hloak 4 61(31% R LEE)TH - 7.

E

BHEBEETHLHI200boT, MiEEMELIZH
AEHNY 7 THLA = N F=DR1Oo0 62w Lid
Z BN, BN 705 MEENA SRR O
BRI ARSI K L 72 R Mfe & MY A hi 72 &
O MBI Z TETna, LrL, 215
DEHNE F 2N FIRTHEL SNLTIT N WY F 72,
FF —BIROWE % )L 5 BT HLA A—ZUiLiRE H,
FRICGVH M 2, 3MEA—FHOMBEZE»H TS T
1V UNER R BRI EAT I o M R 1T L
BEPITTONDE L) >TETHAE"YY  Ogawa
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Fig. 2 Probability of survival in patients who underwent T cell-replete NIMA-complementary stem cell

transplantation. Kaplan-Meier estimates of overall survival in 13 patients who underwent HL A-haploidentical

SCT from a microchimeric NIMA-mismatched donor for hematologic malignancies. (A) All patients; (B) com-

parison according to disease status at transplantation.

Table 4 Cause of death among patients who received stem cell

transplantation from NIMA-complementary related donor

Days after R Treatment-related events o
transplantation . relapse
GVHD Infection TAM
Before day 30 2 0 0 0 0
day 30-day 100 0 0 0 1 1
day 101-day 365 0 0 1 1 1
After day 365 0 0 0 0 1
SIEHTALE EHEZ RIST ICL, ATG (L) ¥ 238k 71 WL 7.

7 V) 245 L, GVHD FBi% tacrolimus & mPSL
(XAF VTV F=vur)(Img/kg/day) #fif$5 2
& T A& GVHD 2T & % & #i L™, GVHD
FHiZwmibd 52 & T2 3HEA—KIMBEETD FFh—
BRiE 2 DB LRI L. —J, <4 7ufxy X
L FRERICHD { NIMA AHAF L 0 523 TPA (E1R
ACHSRGUE) A— MRl & 0 AEFZIZAEETH
% b 00, Ak GVHD A I A» o 72 L i S 7,
Ichinohe 5 b NIMA MRS H B+ —1% B —15
e LCHEYT 5 EHmELRY.

Z T4 L, ENLEBERERS A RERE Y v — i
WNEHCZBWTI3BID T U ¥ 238k Z R L NIMA
AR IR T sl A 2 F2 0 L, 4255 - GVHD
OEJESE - AFFE - JEN 2 L2 @0 L, HLA —3inf
HR ARG N 7 FF— iR LR L7z, 13 Bl
3 1% Standard V) 2 7 T, 10 Bl LB AR D L
CIFFEZM YR L, IEEHIRIETH 5 High ) 2 7 4l
TdH -7z, Standard Y A7 O 3B MiiEEH, HAS
BN Y 712 HLA =3 FF =23 1o0 63, sl
RO IS & FIW L, NIMA A0S A % 57

BN Z 2BNZERO 72, 2 61 3 HVG J7 I LG
2 A, KM TH Y, wiLEE
DL DAL ZEEAFT b LT\ i h o 72, HPS FEBIZ
THEED L BB AEANET IR OHEEI TV E &
1, Ouachee-Chardin & (& HPS 48 2 3% i s i £ i
ZEGL, 76 (15%) ICEBEAEEZEDTVEY, A
@ HPS JERBIT b A S 7235 il 25 S & S vz
Ao, BEAE HPS 2B 2B OIS, il imiE
DERIZOVWTHEL R TER LRV, $72CML
(AP) JEBIDEAEREITDOWTIE, HLA A—3, 1~
y—7zu EREONIM, BRI S 5138
ANALEFE D WS & B E ORI MO TRE
THolel liZL b EEZ5NEZDY —FH 5 OHEYT
1 35 BB AR Z D TH ), NIMA MRS
BIRBHICAEBEAREDY A7 BEWEIXE R R\,

2 GVHD-grade 1 % 3BNZEEL 72 (FEFF—1
i, NIMA FHAFR R 2 61). ST e s 11 Bl
S Hx &M GVHD # SJEE 3, GVH FIMIZ 2, 3
JER—FTH > TH sMTX + tacrolimus D F Bl T+
Ay Fa—)VifEETH o 72. Grade IT @ 3 1 mPSL
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125mg DBMHEG- 12 THR A IERER L, BHEEHT
Mo GVHD ICIZER L eh o7z, FF—28TH DY
HBEGVH =7y B IPA L %RD, GVH Y =7 v |
MNIMA & 228 L S GVHD 22 L3
EENBH, FxOWRETIZEIIRD Loz T2,
&M GVHD % 451238072, 2% GVHD 2> 5184 GVHD
WCBAT L0 b3 HhIC L HIOART, 3 FlidEH: GVHED
BOMUZHAE L7z, GVH K4 IZ B, DR @ 2 JEA—3,
HOoWD FF—Tho7. BB LRI
X EM: GVHD OFIERED RV & SN 3k 2 OIER]
IZBWTH 1 BIASTHEEIHUE i K8 LI % FSiE
(FF—»BC, KM L<Tsh, NIMA
FHAR AR T HLA A—ZBAEIZ BV Tlddas, GVHD
HEREETLLEEFHBMY BIRT 20V LORD
Lz,

SHEBID 6 FEAEFEDT 36%, Standard J A 7 67%,
High V A7 #27% TH Y, HLA —3[FEHEH & B AR5
BN 7128 BT High Y A 7 H1Tlid AML 3%
NENELEE29%, 23% THHVEEZED LD 7.
[k Standard ) A 7 FETH ENZFN60~70% T
O Do 72, High ) A7 FIOFET 7 Hldh 2 HlAH
HEBEARETHY, A L560H 36 (60%) ([ZHTR
2RO, R E o 7295, BbH 2 H1d TAM, &5 HK
JEAYEICTHRE L2 00, HEIREOMBEIZED ZH -5
7z,

SR OFA DFERNS, T ¥ 78kE2BRE LRV NIMA
AHRRIY HLA A—3005 4 T 3 i B A i A A 2 50
I THHITH bbb d, MigEME I HRSTHN
YZIWCHLA =8 FF—%2 Ay, $/2, FF—m%k
WCHERII 2 R D I WEBFIZIE K F— & LTHmRIR
TELERBEEIND., UL, BB e
WICEEZE IRV OO, &5, 8% GVHD %2 L 0%
FEZET 5 & KM & 0 58i% #IRT 2 Jihs
JwEHiEZON URCRERL 72 13 BITI, 1
DR L SO M2 R L, NIMA ##5 HLA
AN—E i BRI GVL % EORERIETE 5
A, R RIS S S K D RIRW DR LIZonT
X, GBS LICHIM SR CEMTERL, METLT
WRZRITIUE R 5\,

W SoWmEGIOH B, 3PNIEATEHEFMZE (e b7
J 5 - FHAERRSETZERE) ML o B CASERET), TR
AR L 7= B pe OB %E & 3% MBS 2 P58 JBE O3 B BER)
@ [FK506 % GVHD TR 7= i (Z R HLA Hi5 (NIMA)
A B XLA5 A T IR R R ARV B 9 5 BRR 46 T-IT AR ERER J (4T
W - —FRRGE) B L7ERTH 5. 2 ZICiESh 72
LET.
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ANALYSIS OF 13 PATIENTS UNDERGOING T CELL-REPLETE HEMATOPOIETIC

STEM CELL TRANSPLANTATION FROM HLA HAPLOIDENTICAL FAMILY MEM-

BERS MISMATCHED FOR NIMAS (NONINHERITED MATERNAL ANTIGENS) AT
THE NATIONAL HOSPITAL ORGANIZATION NAGOYA MEDICAL CENTER

Haruhiko Ohashi and Hirokazu Nagai

Motohiro Hamaguchi, Chiaki Kato, Toshiya Yokozawa, Teruhiko Terasawa, Nobuaki Suzuki, Etsuko Aoki,
Abstract:

Clinical Research Center and Department of Hematology, National Hospital Organization Nagoya Medical Center

Based on the hypothesis that long-term fetomaternal microchimerism is associated with acquired immunologic
hyporesponsiveness to noninherited maternal antigens (NIMAs) or inherited paternal antigens (IPAs), we examined
the outcomes of 13 patients with hematologic malignancies who underwent HL A-incompatible stem cell transplanta-
tion from a microchimeric NIMA-mismatched donor. Eleven of the 13 patients had sustained hematopoietic recovery
with short-term methtrexate and tacrolimus for graft-versus-host disease (GVHD) prophylaxis. Grade II acute GVHD
occurred in 3 (27%) of 11 evaluable patients, while extensive chronic GVHD developed in 4 (36 %) of 11 patients. Five
(38%) patients are alive, all of whom are disease-free with a median follow-up of 55 (range, 6 to 72) months. These re-
sults indicate that T cell-replete SCT from an HLA-haploidentical NIMA-mismatched donor can offer durable remis-
cess to a conventional stem cell source.

sion with an acceptable risk of GVHD in selected patients with hematological malignancies who lack immediate ac-
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HLA-haploidentical, NIMA, stem cell transplantation
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