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加茂病院で学んだこと	

1)  自施設にadvantageのある対象疾患を選ぶ。 
 

2) 国際的に未解決のテーマに挑む。 
 
3) 無作為割り付け試験が理想。 
 
4) Competitorよりも早く論文化するのが最も重要。 
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「再生不良性貧血は、

難攻不落の難病で

重症と診断された者で、

誰一人生還できた者は
いない」�
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阪本記念シンポジウムにおける決議事項 

Ⅰ.  小児再生不良性貧血における全国実態調査をおこなう。 
 
Ⅱ．小児再生不良性貧血の共同治験研究を進める。 
 
Ⅲ．再生不良性貧血の治療薬（抗リンパ球グロブリン、 
　　　シクロスポリン等）の保険採用を働きかける。 
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再生不良性貧血に対する無作為割付臨床試験	
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Study	

 Overall Survival	

 Evolution to MDS	

Fixed effect model	

Fixed effect model	

Fixed effect model	

Kojima S, 2000	
Gluckman E, 2002	
Teramura H, 2007	
Tichelli A, 2011	

Kojima S, 2000	
Gluckman E, 2002	
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18	
31	
26	
66	

 3	
13	
 3	

23	

 1	
 4	
 6	

28	

Total	

229	

234	

224	

 33	
 53	
 46	
 97	

 35	
 53	
 51	
 95	

 35	
 53	
 41	
 95	

Events	
24	
31	
36	
63	

 1	
13	
 6	

21	

 1	
 1	
 2	

19	

Total	

222	

230	

213	

 31	
 49	
 47	
 95	

 34	
 49	
 50	
 97	

 34	
 49	
 33	
 97	

0.1	 0.5	1	2	 10	

OR	

0.71	

1.01	

1.90	

    	

    	

    	

0.35	
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0.46	
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95%-CI	
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 Response Rate at 6months	

				Comparison	between	AA	pa0ents	treated	with	or	without	G-CSF	

G-CSF	 Control	



名古屋骨髄献血希望者を募る会の
発足を伝える中日新聞記事	
（1988年8月3日付）	
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A	Prospec0ve	Randomized	Mul0center	Study	
Comparing	Different	Dosages	of	Rabbit	An0thymocyte	
Globulin(Thymoglobuline®)	in	Pa0ents	with	Severe	
Aplas0c	Anemia	
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加茂病院で学んだこと	

1)  自施設にadvantageのある対象疾患を選ぶ。 
 

2) 国際的に未解決のテーマに挑む。 
 
3) 無作為割り付け試験が理想。 
 
4) Competitorよりも早く論文化するのが最も重要。 
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小児骨髄不全の鑑別診断

再生不良性貧血

骨髄異形成�
症候群

先天性�
骨髄不全

Fanconi 貧血
Shwachma-Diamond 症候群
Dyskeratosis congenita
先天性無巨核球性血小板減少症�
Diamond-Blackfan 貧血�
先天性重症好中球減少症

自己免疫疾患�
先天性免疫不全�
先天性代謝異常�
Person症候群 �
ビタミンB12欠乏 �
葉酸欠乏�
感染症�
薬剤性



PB and BM smear

 Nagoya University
St. Luke’s Hospital	

Pathology

Japanese Red Cross 
Nagoya 1st Hospital	

PNH
Telomere length

Nagoya University	

JMML/CBMFs associated �
gene analysis

日本小児血液学会AA/MDS中央診断システム	

・Nagoya University
・Shinshu University
・Others



先天性骨髄不全症に対する遺伝子診断 

FA  FANCA  	

DC  DKC1, TERC, TERT,  　　  　　　　　　　	

	NOP10, NHP2, TINF2, TCAB1 

SDS  SBDS  　　 

CAMT  MPL   �� 

CDA  CDAN1, SEC23B, KLF1   ��   

DBA  RPS10, RPS14, RPS17, RPS19,  　　　 

 RPS24, RPS26, RPL5 , RPL11, RPL35a 

SCN  ELA2, GFI1, WAS, HAX1, G6PC 

疾患　　　　　　　　       　　遺伝子 	　　　　　　　 　　     施設	

Tokai Univ.	

Nagoya Univ.　　　　　　　　	

 

Kyoto Univ. 

Nagoya Univ. 

Nagoya Univ. 

Hirosaki Univ. 

 

Hiroshima Univ. 



　稀少小児遺伝性血液疾患の迅速な原因究明及び診断・治療法の開発に関する研究　	

次世代シーケンサーに	

よるゲノム解析	

	

　①集中的リシークエンス（小川）	

	

専用回線	

	

　②データセンター（宮野）	

	

既知の遺伝子解析、機能解析	

	

　①	ＦＡ班 	 	 	　　　　（矢部、
高田）	

　②	ＤＢＡ班 	 	 	　　　　（伊藤、
菅野）	

　③	ＤＫＣ班 	 	 	　　　　（小島、
山口）	

　④	ＳＣＮ班 	 	 	　　　　（小林、
小池）	

　⑤	ＣＤＡ班 	 	 	　　　　（真部、
小島）	

　⑥	ＳＢＤＳ班　 	 	　　　　（渡邉、金兼）	

　⑦	ＳＡ班 	 	 	　　　　（張替、
小島）	

　⑧	HLH班 																									　　　　（石井、小林）	

　⑨	ＡＴ班 	 	 	　　　　（水谷、
石井）	

　⑩	ＴＡＭ班 	 	 	　　　　（林、　
伊藤）	

　⑪	先天性血小板減少症班　　　（國島、大賀）	

　⑫	先天性溶血性貧血班 	　　　　（大賀、菅野）	

　⑬	分類不能骨髄不全症 	 	（金兼）	

　⑭	JMML班 	 	 	
	（小島）	

新規診断・治療法の開発	

小児血液学会	
中央診断事業	
疾患登録事業	
データベース構築　　　	

　　WG（小原）	

研究統括　（小島）	



新規原因遺伝子の発見	
1.  先天性血小板減少症 

ACTN1 mutations cause congenital macrothrombocytopenia. 
 Am J Hum Genet, 2013 

2.  JMML 
Exome sequencing identifies secondary mutations of SETBP1 and JAK3 in juvenile 
myelomonocytic leukemia 
       Nat Genet, 2013  

3.  TAM 
The landscape of somatic mutations in Down syndrome-related myeloid disorders 

 Nat Genet, 2013 

4.  DBA 
Loss of function mutations in RPL27 and RPS27 identified by whole-exome 
sequencing in Diamond-Blackfan anaemia.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　 　　　　　　　　　　　　

 Br J Haematol, 2014 

5.  Fanconi貧血 
Mutations in the E2 conjugating enzyme UBE2T gene cause Fanconi anemia   
       Am J Hum Genet, 2015 

6.  先天性溶血性貧血 
ATP11C is a major flippase in human erythrocytes and its defect causes congenital 
hemolytic anemia 
       Haematologica, 2016 



紹介時診断 

#1. CVID （B細胞欠損、TREC低値） 	

#2. てんかん 	

#3. ITP合併妊娠、流産の既往 	

#4. 早発閉経 	

#5. 低身長(146.0cm -2.3SD） 	

#6．カフェオレ斑（腹部に3か所） 	

#7. 染色体異常 	

→成人発症のCVID？ 	

→抗てんかん薬による2次性？ 	

LIG4、PMS2、BLM遺伝子：Wild Type→Exome解析へ 	

分類不能骨髄不全症班（金兼、野々山、本間）	





PNGS 	 Clinical Dx	 Exome results	 Allele 1	 Allele 2	 Mol Dx	 Memo	

240 FA FANCA com hetero c.G2870A:p.W957X	 c.T2725C:p.S909P	 A	

241 FA FANCP hetero	 c.G2629A:p.A877T	 s/o P	 not yet validated	

242 FA FANCG com hetero c.C1066T:p.Q356X	 c.307+1G>C	 G	

243 FA FANCG hetero c.1386delC:p.A462fs	 s/o  G	

244 FA FANCA homo c.C1303T:p.R435C	 c.C1303T:p.R435C	 A	

245 FA FANCG homo c.C1066T:p.Q356X	 c.C1066T:p.Q356X	 G	

246 FA FANCA com hetero c.A2170C:p.T724P	 c.G505T:p.E169X	 A	

263 FA FANCG homo c.307+1G>C	 c.307+1G>C	 G	

264 FA FANCI hetero c.3346_3347insT:p.L111fs	 s/o I	

266 FA FANCA com hetero c.2602-2A>T	 c.C4198T:p.R1400C	 A	

267 FA FANCA com hetero c.2602-2A>T	 c.C4198T:p.R1400C	 A	

268 FA FANCG com hetero c.907_908del:p.303_303del	 c.307+1G>C	 G	

270 FA No candidate	 RepliG sample, low coverage	

271 FA FANCG homo c.307+1G>C	 c.307+1G>C	 G	

291 FA No candidate	 Novel?, normal MLPA, no D2-Ub	

292	 s/o FA	 BRCA2 hetero c.5967_5968del:p.1989_1990del	 s/o D1	

293	 s/o FA	 No candidate	 DKC?	

294	 s/o FA	 FANCA com hetero c.3919_3920insT:p.Q1307fs	 c.2546delC:p.S849fs	 A	 reversion?	

407 FA FANCM hetero c.G601A:p.G201R	 s/o M	 normal MLPA	

408 FA FANCA homo c.2546delC:p.S849fs	 Exon 1-28 deletion	 A	 MLPA positive	

224 FA	 FANCA com hetero c.2546delC:p.S849fs	
Exon 1-5 deletion (copy number 
analysis)	 A	

225 FA	 FANCB homo c.G516A:p.W172X	 -	 B	 single allele on X chrom	

226 FA	 FANCA homo c.2546delC:p.S849fs	 c.2546delC:p.S849fs	 A	

231 FA	 FANCA com hetero c.4015_4017del:p.1339_1339del	 c.3638_3639del:p.1213_1213del	 A	

232 FA	 FANCA hetero c.978_979del:p.326_327del	 s/o A	

234 FA No candidate	 Brother of 233, normal D2-Ub	

230 FA No candidate	 low quality of DNA	

233 FA No candidate	 Brother of 234, normal D2-Ub	

Fanconi Gene Mutations by Exome Analysis	



Ques>on	
			Clinical	whole-exome	sequencing	is	
feasible	for	molecular	diagnosis	of	
congenital	bone	marrow	failure	
syndromes?	

250	clinical	samples		

	>>>	WHOLE	EXOME	SEQ	

?	

?	



Methods: Patients	

250 patients lacking genetic diagnoses were examined.	
Clinical diagnosis	 No. of patients	

Fanconi anemia (FA)	 73 
Diamond-Blackfan anemia (DBA)	 61 
Congenital hemolytic anemia (HA)	 44 
Dyskeratosis congenita (DC)	 29 
Congenital dyserythropoietic anemia (CDA)	 12 
Congenital sideroblastic anemia (CSA)	 9 
Congenital amegakaryocytic thrombocytopenia (CAMT) 7 
Hereditary hemophagocytic lymphohistiocytosis (HLH) 6 
Pediatric myelodysplastic syndromes (MDS)	 4 
Severe congenital neutropenia (SCN)	 3 
Unclassifiable CBMFSs	 2 

Total	 250 



Summary of genetic diagnoses	

 
Clinical Dx	

No. of  
patients 
tested 

No. of patients 
with genetic 

Dx	

Clinical Dx and genetic Dx	

Matched	 Unmatched	

Fanconi anemia (FA)	 73 35 35 0 
Diamond-Blackfan anemia (DBA)	 61 11 11 0 
Congenital hemolytic anemia (HA)	 44 7 6 1 
Dyskeratosis congenita (DC)	 29 7 7 0 
Congenital dyserythropoietic            
          anemia (CDA)	 12 3 1 2 
Congenital sideroblastic anemia  
          (CSA)	 9 0 0 0 
Congenital amegakaryocytic  
          thrombocytopenia (CAMT) 7 1 0 1 
Hereditary hemophagocytic  
          lymphohistiocytosis (HLH) 6 3 2 1 
Pediatric myelodysplastic  
          syndromes (MDS)	 4 1 1 0 
Severe congenital neutropenia  
          (SCN)	 3 0 0 0 

Unclassifiable CBMFSs	 2 0 0 0 
Total	 250 68 (27.2%) 63 5 



• Target deep sequencing with 
bait for ~200 genes 
• Agilent SureDesign 
• US$200/ sample	

• We can sequence >180 genes 
associated with bone marrow 
failure disease in many patients. 	

GATA2	
IKZF1	
AK2	
ADA	

PTPN11	
NRAS	
KRAS	
CBL	
NF1	

SETBP1	
JAK3	

ASXL1	
FLT3	

RUNX1	
B2M	

TET2	
TP53	
EZH2	

DNMT3
A	

IDH1	
IDH2	
KIT	

NPM1	
SF3B1	
SRSF2	
ZRSR2	
U2AF1	
DKC1	
・・・・	
・・・・	

Target sequencing�

https://earray.chem.agilent.com/suredesign/	



Target gene list  total ~180 genes	

[Aplastic anemia]	 DKC1	 EPB42	 BCORL1	 PHF6	 GP1BA	

PRF1	 NHP2	 G6PD	 BRAF	 PRPF8	 GP9	

TERF1	 NOP10	 GCLC	 BRCC3	 RAD21	 ITGA2B	

TERF2	 RTEL1	 GPI	 CDH23	 RB1	 ITGB3	

[Congenital amegakaryocytic 
thrombocytopenia]	 TERC	 GPX1	 CEBPA	 RIT1	 MYH9	

MPL	 TERT	 GSR	 CREBBP	 RUNX1	 TUBB1	

[Congenital dyserythropoietic anemia]	 TINF2	 GSS	 CSMD1	 SF3B1	 VWF	

CDAN1	 WRAP53	 HBA1	 CTCF	 SH2B3	 [Paroxysmal nocturnal hematouria]	

KLF1	 POT1	 HBB	 CUX1	 SMC1A	 PIGA	

SEC23B	 TERF2IP	 HK1	 DAXX	 SMC3	 [Congenital sideroblastic anemia]	

[Chromosome fragile syndromes]	 [Fanconi anemia]	 NT5C3	 DCAF7	 SRP72	 ABCB7	

ATM	 BRCA2	 PFKM	 Dido1	 SRSF2	 ALAS2	

BLM	 BRIP1	 PGD	 DIS3	 STAG2	 GLRX5	

DCLRE1C	 FANCA	 PGK1	 DNMT3A	 STAT3	 HFE	

LIG4	 FANCB	 PIEZO1	 EED	 SUZ12	 PUS1	

NBN	 FANCC	 PKLR	 ETNK1	 TET2	 SLC19A2	

RAD50	 FANCD2	 SLC4A1	 ETV6	 TP53	 SLC25A38	

[Diamond-Blackfan anemia]	 FANCE	 SPTA1	 EZH2	 U2AF1	 YARS2	

GATA1	 FANCF	 SPTB	 FBXW7	 U2AF2	 [Congenital neutropenia]	

RPL11	 FANCG	 TPI1	 GNAS	 UMODL1	 CSF3R	

RPL26	 FANCI	 [Juvenile myelomonocytic leukemia]	 GPRC5A	 WT1	 ELANE	

RPL31	 FANCL	 ASXL1	 IDH1	 ZRSR2	 G6PC3	

RPL35A	 FANCM	 CBL	 IDH2	 ZSWIM4	 GFI1	

RPL5	 PALB2	 FLT3	 IRF1	 [MonoMAC sydrome]	 HAX1	

RPS10	 RAD51C	 JAK3	 JAK1	 GATA2	 VPS45	

RPS14	 SLX4	 KRAS	 JARID2	 [Myeloproliferative disorder]	 [Shwachman-Bodian-Diamond syndrome]	

RPS17	 [Hemolytic anemia]	 NF1	 KANSL1	 JAK2	 SBDS	

RPS19	 ADA	 NRAS	 KDM6A	 [Neuronal ceroid lipofuscinosis type 2]	 [Wiskott-Aldrich syndrome]	

RPS24	 ADD1	 PTPN11	 KIT	 TPP1	 WAS	

RPS26	 AK1	 SETBP1	 LAMB4	 [Pancytopenia]	 [WHIM syndrome]	

RPS29	 ALDOA	 [Hematological malignancy]	 LUC7L2	 AK2	 CXCR4	

RPS7	 ANK1	 AEBP2	 MAP3K4	 IKZF1	 [X-linked lymphoproliferative disorder]	

[Dyskeratosis congenita]	 ENO1	 ATRX	 NCOR2	 [Congenital thrombocytopenia]	 SH2D1A	

C16orf57	 EPB41	 B2M	 NPM1	 ACTN1	 XIAP	

CTC1	 BCOR	 FLI1	

[Fanconi	anemia]	
BRCA2	
BRIP1	
FANCA	
FANCB	
FANCC	
FANCD2	
FANCE	
FANCF	
FANCG	
FANCI	
FANCL	
FANCM	
PALB2	
RAD51C	
SLX4	

[Dyskeratosis	congenita]	
C16orf57	
CTC1	
DKC1	
NHP2	
NOP10	
RTEL1	
TERC	
TERT	
TINF2	
WRAP53	
POT1	
TERF2IP	



Clinical Diagnosis Tested Pts Positive 
diagnosis Genes (patients) 

Anemia 21 10 (48%) ALAS2 (1), SLC25A38 (1), PIEZO1 (2), KLF1 (1) 

DBA 26 11 (42%) RPL5 (2), RPS17 (3), RPS19 (2) 

DC 12 5 (42%) TINF2 (2), DKC1 (2), SBDS (1) 

FA 22 19 (82%) FANCA (11), FANCF (1), FANCG (3) 

MDS 16 10 (63%) 
ETV6+RUNX1 (1), GATA2+SH2B3+NF1+RUNX1 (1), 
TET2 (2), PTPN11 (1), KRAS+GNAS (1), 
NF1+SETBP1+ASXL1 (1), RUNX1 (1), FANCA
+SETBP1 (1),  

Neutropenia 4 1 (25%) HBB (1) 

Other BMFs 11 3 (27%) - 

SDS 6 4 (67%) SBDS (4) 

SCN 7 2 (29%) ELANE (1), HAX1 (1) 

Thrombocytopenia 12 4 (33%) VWF (1), RUNX1 (3) 

Total 137 68 (50%) 

Results	of	target	sequencing	



Target Sequence Report Form �

To avoid human error, we confirm at least  
one personal SNV by Sanger sequencing. 



N Engl J Med.2015;373:35-47	



Whole	Exome	and	Target	Sequencing	

 Target	sequencing	(n	=	165)	was	performed	for	88	
IBMFS-associated	genes	and	96	myeloid	
malignancy-related	genes.		
 Whole-exome	sequencing	(WES,	n	=	27)	was	
performed	with	matched	bone	marrow/control	
samples.		
 The	mean	depth	for	targeted	sequencing	was	
451x,	and	the	mean	depth	for	WES	was	103x.	
SureSelect	XT	Custom	(Agilent),	HiSeq	2500	
(Illumina)	

	



	
	

Pa>ents	characteris>cs	
　	 All	pa>ents	(N=165)	
Age,	years,	median	(range)	 8	(0-17)	

Gender,	n	(%)	
		Male	 92	(56)	
		Female	 73	(44)	

E>ology,	n	(%)	
		Idiopathic	 149	(90)	
		Hepa>>s-associated	 14	(9)	
		Others	 2	(1)	

Severity,	n	(%)	
		Moderate	 45	(27)	
		Severe	 71	(43)	
		Very	severe	 49	(30)	

Diagnosis,	n	(%)	
		AA	 38	(23)	
		RCC	 44	(27)	
		RCMD	 24	(15)	
		Unclassified	 59	(35)	



Soma>c	muta>ons	

29	soma>c	muta>ons	were	detected	in	25	pa>ents	(15.2%).		
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SETBP1	
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1	case	

1	case	

1	case	

2	cases	



Comparison	of	Adult	AA	and	Childhood	AA	

Adult	AA	
(NIH	study)	

Childhood	AA	
(Current	study)	 p	value	

Frequency	of	Muta>ons	 156/439	(36%)	 25/165	(15%)	 P	<	0.001	

Mul>ple	muta>ons	 56/156	(36%)	 4/25	(16%)	 P	<	0.001	

BCOR	or	BCORL1	
		

PIGA	
	

DNMT3A	
	

ASXL1	

Frequency	of	Muta>on	(%)	

Adult	AA	 Childhood	AA	

0	 2	 4	 6	 8	 10	0	2	4	6	8	10	



	
TREATMENT	ALGORISM		
FOR	CHILDREN	WITH	AA	

Newly	
diagnosed	

AA	

MRD	(+)	

BMT	from	MRD	

IST	

CR/PR	

NR	

MUD(+)	

MUD(-)	

BMT	from	MUD	

2nd	IST	
or	

HAPLO	/	
CBT	

MRD	(-)	

FIRST	LINE	THERAPY	 SECOND	LINE	THERAPY	�



How can we predict the response to IST?	



Haematologica, 2014�



Response	rates	of	IST	a{er	3	and	6	months	

PNH- and shorter TL 

(n = 37)	
Others 

(n = 76)	
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Haematologica 2015:Aug.27 �



Prognosis	a{er	IST	
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p = 0.002	

PNH– and shorter TL (n=42) 
Others (n=77) 



骨髄採取1
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5/6 Matched-RD (n = 55)	
6/6 Matched-RD (n = 399)	

5/6 Matched-UD (n = 98)	
6/6 Matched-UD (n = 99)	

Muramatsu	H,	et	al.	JSH.	2014.	

Ø    651 children (0-19 y) with AA  
Ø    Received BMT between 1986-2009 
Ø    Registered to The	Japan	Society	for	Hematopoie?c	Cell	Transplanta?on	

Allogeneic	SCT	from	HLA-mismatched	related/unrelated	donors	in	children	
with	AA		



Standard	condi0oning	regimens	for	
children	with	acquired	BMF	

AA/RCC		

Matched	related	donor: 		
	CY	(200	mg/kg)	+	ATG	±	low	dose	TBI	

	
Alterna>ve	donor: 		

	FLU	+	CY	(100	mg/kg)	+	ATG	±	low	dose	TBI		

→　Is	everything	all	right?	



Clinical course  
11yF,	RCC,	Donor：matched	unrelated,		
Condi>oning	regimen:	FLU+CY+Campath+TBI(3Gy),		
GVHD	prophylaxis：FK506,	Cell	dose：1.5x108/kg,	aGVHD：grade	1,		
CMV	an>genemia	(+),	EBV-LPD	(+),	Onset	of	aplasia	a{er	BMT:	day110	

			Days		
a{er	BMT	

CMV	
EBV	

																												RBC,	Platelet	transfusion,	G-CSF	

Chimerism:		
99%	donor	type	

Chimerism:		
99%	donor	type	

Plt	
×104/ul	

1800	
	
1600	
	
1400	
	
1200	
	
1000	
	
800	
	
600	
	
400	
	
200	

Neu	
/ul	



WBC1200, Neutro 0	

Day  1360 



	
Especially	in	the	recent	years,	we	have	experienced	
a	certain	number	of	pa>ents	who	presented	with	
bone	marrow	aplasia	with	full	donor	chimerism	
a{er	SCT.	

“Donor-type	aplasia”	

Risk	factors	for	“Donor-type	aplasia”	

					…	 	One	of	the	main	causes	of	treatment	failure		
	a{er	SCT	in	children	with	acquired	BMF	　	



Outcomes	of	SCT	with	FLU/MEL	condi0oning	
-	A	report	from	the	JSHCT	pediatric	AA/MDS	WG	-	

		

Outcomes	of	SCT	with	FLU/MEL	

The	clinical	data	of	603	pa>ents	with	acquired	BMF	(AA,	RCC)	younger	
than	16	years	who	received	the	first	SCT	from	2000	to	2013	and	were	
registered	in	the	JSHCT	Registry	was	reviewed.	

n=603	

n=290	
FLU/CY-based		

regimen	 n=49	
FLU/MEL-based		

regimen	
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FLU/MEL	(n=36):	100	(100-100)%	 FLU/MEL	(n=36):	100	(100-100)%	

FLU/CY	(n=270):	93	(92-95)%	 FLU/CY	(n=270):	86	(84-88)%	

P=0.07	P=NS	

• 		Engra{ment:		 								265/270	(98%)	
• 		Secondary	GF: 																 		9							
• 		Donor-type	aplasia: 	12	

…		The	FLU/MEL-based	regimen	provided	excellent	outcomes			
					especially	in	the	semng	of	BMT.		

Outcomes	of	SCT	with	FLU/MEL	



Proposal	of	prospec>ve	study		

ü  High	risk	of	donor-type	aplasia	
=	Bone	marrow	just	before	transplanta0on					
			is	not	“aplas0c”		

FLU	(125	mg/m2)	+	MEL	(140	mg/m2)	+	ATG	(5mg/kg)		

FLU	(125	mg/m2)	+	MEL	(140	mg/m2)	+	ATG	(5mg/kg)		
+	TBI	3Gy		

•  MR-BMT	

•  UR-BMT	



Upfront	Alterna>ve	transplanta>on	can	be	indicated	
for	childhood	Aplas>c	Anemia?	



(n=30)	

(n=31)	



WBC 200/µl, Neutr 0/µl, Hb 9.3g/dl, Ret 0‰, Plt 2000/µl, CRP 26mg/dl 

12 years old Female 

Blood, Throat, Stool culture : Pseudomonas aeruginosa (+) 
http://s-igaku.umin.jp/DATA/61_05/61_05_04.pdf	

http://mde.nagoya-u.ac.jp/hospital/dbps_date/_material_/ 
nu_hospoital/_res/oshirase/20151221shiryou01.pdf 
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TBI 
BMT 
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MMM MMTX 
GCV 

CZOP 
fever 

γ γ

CMV 

�＋�

EBV 

�＋�

Rituximab 

Clinical Course 

WBC 
（x102）�

Plt（x104）�



致死的合併症：	
生着不全	
ステロイド抵抗性GVHD	
ウイルス感染	

Mesenchymal stem cell	
複数ウイルスモニタリング	
ウイルス特異的CTL	

HLA不一致移植で、より安全な移植医療を目指して	
ウイルス特異的CTLとMSCを移植前に準備	

http://free-illustrations.gatag.net/tag/盾	

http://www.dex.ne.jp／mantan／illust／pserch／ImageList.cgi？Channel＝10&ctg＝ 
&ksort=st2&upe=&thumbsize=150&word=&n_list=80&page=459	

http://motoki-y.sakura.ne.jp/ 
illust/skeleton.shtml	

http://www.civillink.net/ 
esozai/iryokaze.html	



同種造血幹細胞移植後において生じるEBV関連リンパ球増殖症に対する
EBV抗原特異的CTLを用いた治療の安全性に関する臨床第I相試験	
	
同種造血幹細胞移植後において生じる難治性CMV感染症に対するCMV抗原
特異的CTLを用いた治療の安全性に関する臨床第I相試験�

Cell processing center in Nagoya Univ. hospital



同種造⾎幹細胞移植後のEBV関連リンパ球増殖症に対する第三者由来抗原特異的CTL療
法の安全性に関する臨床第Ⅰ相試験 名古屋⼤学医学部附属病院 ⼩児科・⾎液内科 �

TCR 

HLA 

EBV-CTL 

EBV 

EBV EBV 

EBV 

EBV抗原 

EBV-CTLは、感染細胞
表⾯のHLA上に発現し
ているEBV抗原を認識、
感染細胞を傷害する�
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症例数� 1回輸注量�

コホート	1� 3	症例� 2×105	cells/kg	 

コホート	2� 3	症例� 6×105	cells/kg	 

コホート	3� 3	症例� 18×105	cells/kg	 

EBV-CTL細胞数漸増試験�

EBV-CTL療法*�
* EBV(エプスタインバーウイルス)
抗原特異的細胞傷害性T細胞(CTL) 療
法�

臨床試験（第三者由来EBV-CTL療法）�

EBV-CTLの樹⽴と投与�

【試験⽬的】移植ドナー以外の第三者末梢⾎200mlからEBV抗
原特異的CTLを誘導・増幅抗ウイルス剤抵抗性の移植後EBV
感染患者に輸注、その安全性と有効性を評価する.�

�
【EBV-CTL輸注】�
 1回輸注後1週後、EBV-DNAが基準以上の場合は再輸注する�
 輸注後4週間EBV-DNAが基準以下なら治療終了する�
�
【試験参加期間】最終輸注3ヶ⽉後まで�



同種造血幹細胞移植後において生じるステロイド抵抗性急性ＧＶＨＤに
対するドナー骨髄由来間葉系幹細胞（ＭＳＣ）を用いた治療の安全性に
関する臨床第１相試験	

0

500

1000

1500

2000

2500

3000

3500

4000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29



JCRファーマのHPより抜粋	
2015.09.18「テムセル®HS注」	
-	日本初の他家由来 再生医療等製品 –	製造販売承認取得	

2003年に米国オサイリス社から技術導入し、急性GVHD治療薬として開発	
造血幹細胞移植後の急性GVHDを適応症として、厚生労働省から製造販売承認	

In	2009,	Prochymal	failed	in	two	late-stage	clinical	trials,	
showing	liqle	to	no	advantage	over	placebo	in	trea0ng	
graa-versus-host	disease.	The	company	is	also	trying	to	
develop	Prochymal	as	a	treatment	for	Crohn’s	disease,	
diabetes,	heart	a�acks	and	other	illnesses,	but	has	had	
some	failures	there	as	well.	

日本で販売承認を得たMSCについて	

ところが、、	

The	New	York	Times	MAY	17,	2012	



Failure of mesenchymal stem cells in GVHD – is �
devil in the cell prep?

As we all know, Phase III clinical trial, sponsered by Osiris 
Therapeutics and assesed efficacy of  mesenchymal stem cells 
(MSC) (product “Prochymal”) for treatment of Graft-Versus-Host-
Disease (GVHD) failed more than 3 years ago. The possible reasons 
of failure were not analyzed and discussed publicly by community. 
Contrary to Osiris trial, similar “academic trials” in Europe were 
quite successful in Phase II. Recently, for the first time, Jacques 
Galipeau presents Prochymal failure analysis, based on discrepancy 
between MSC-based product characterization and preparation for 
US industry-sponsored trial versus European academic trials. 	

by Alexey Bersenev, Jan 26, 2013	



Ⅰ）　GVHD治療薬テムセル®ＨＳ注（ＪＣＲファーマ）の薬価	

●薬価　：　868,680円／１パック

●用法　：　成人では１回２パックを　２回／週、４週間投与する。

　　　　　　　症状の程度に応じて、さらに１週間１回、４週間投与することができる。

●総額　：　１，４００万円　～２，１００万円

Ⅱ）　名古屋大学で自施設で製造、投与する場合	

●製造費用　　　　　　　　　　　　１０万円

●細菌・ウィルス検査費用　　　２０万円

�
     　　　 計　　　　　　　　　　　　　３０万円



Haploidentical transplantation for severe aplastic anemia	

No.	
Patient	 First/Second	 Neutrophils	 Donor/	 HLA	 Engraftment	 Acute	 Chronic	

Outcome	
Months	

age/sex	 transplant	 before 
transplant (/ul)	

age	 mismatch	 (days)	 GVHD	 GVHD	 after 
transplant	

1	 10/F	 first	 0	
mother/ 

36	
B, DR	 29	 -	 -	 alive	 >136	

2	 5/F	 first	 0	
father/ 

35	
A, B	 15	 III	 -	 alive	 > 109	

3	 12/F	 first	 0	
brother/ 

15	
B, DR	 21	 -	 -	 alive	 > 84	

4	 15/F	 second	 0	
father/ 

47	
A, DR	 21	 III	 extensive	 alive	 > 41	

5	 14/M	 second	 0	
father/ 

40	
A, B, DR	 21	 -	 extensive	 alive	 > 32	

6	 10/F	 first	 400	
father/ 

32	
B, DR	 18	 -	 -	 alive	 > 30	

7	 3/F	 first	 300	
mother/ 

30	
A, B, DR	 17	 -	 -	 alive	 > 21	

Nagoya University Hospital	



Shanghai	 Beijing	 Tianjin	 Samsung	 Asan	 Taipei	 Nagoya	

Number	of	
AA	pa0ents/
year	

50	 80	 60	 －	 10	 6	 10	

Number	of	
HSCT/year	 115	 100	 －	 100	 55	 23	 45	



Haploidentical HSCT for Childhood SAA	

Nagoya, Shanghai, Asan(Seoul)	
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OS		before	2006	(n=11)	36.4±14.5%	

OS	a{er	2006	(n=18)	94.1±5.74%	

Unrelated	Cord	Blood	Transplanta>on	for	Childhood	SAA		



UPDATED		
TREATMENT	ALGORISM		
FOR	CHILDREN	WITH	SAA	

Newly	
diagnosed	

SAA	

MRD/1MMRD(+)	

BMT	from	MRD/1MMRD	

HAPLO	

	EMERGENT		
						CASE � Others	 IST	

BMT	from	MUD	MRD/1MMRD(-)	 PNH⁻	and	
shorter	

TL �

UCBT	



T-Cell acute lymphoblastic leukemia with a t(8;14) possibly involving a 

c-myc locus and T-Cell–Receptor α-chain genes 

Hayashi Y, Yamamoto K, Kojima S. 

N Engl J Med 1986; 314:650-651　March 6, 1986 

 

1.	

Application of extensively targeted next-generation sequencing for the  

diagnoosis of primary immunodeficiencies 

Kojima D, Wang X, Muramatsu H, Okuno Y, Nishio N, Hama A, Tsuge I, 

Takahashi Y, Kojima S 

J Allergy Clin Immunol (in press) 

 

350.	







囲む会の写真 
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