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1. # &

Diamond-Blackfan anemia (DBA)(Z, FLYEHIZFAET 2 R M ERE 1. 0D 7 3R 5 S 41 5 Se RIYED AR IFEK
BETH D, ERITIERR TH 2 NRIMEGRANE O A3 FW L, KA IM CIEERIMER AN A L, KERMEIE
BEMEEINE 2T 5, K 40%DIEF Tk < 72 a2 G 0FT 5 Z &R b LTV D, KEA, /N2 ED
S, BERORE PR H <, B IR, WIRATESGR R, DIROBFEBERGENAOND, 1ZEAERN
BB TH DD, K 10~20%DIEFI TIXFEERH V. EITHRAEREEEORERXE &5 Y,

1936 4 Josephs (2 & ¥ 241 2, 244213 Diamond 35 & O} Blackfan (2 L 0 4 ffl3 84 <3, i
SRS L UCHENL LTz, T D%, ZOHEBOFERICET D4 ifse M frbn CEin, £6
<IHRFI AR TH o7, 1999 4, Draptchinskaia b (XYL KR % ¢ > DBA FBH OB\ TN 72 &
DR KBR T OB TN E 19 FYEEER (19913) IZHFEL, S HICKEREE 723 80 fH 5 U A
V—=ALH X7 (RP) OD—D>ThDHRPSI9 %2 — RTHBIETFTHDLHZ EEHLMNI LY, RPS19
BAR T RITK 25% D DBA BEIZHE O biLH N, D%, RPS7, RPS10, RPS17, RPS24, RPS26,
RPL5, RPL11, RPL35a XU RPL26 72 E OB A RN DEHID DBA THRAEIN D9, &5
B, XEEOBEEAEZ RS DBA OJEFIC, JRiLEK « EAZEKRIZT R 1 GATAL # 2 — N 585
FAZERNFEE S 72 19, BCKTIER 50%0, AH TIEK 40%20 B3 TR FAERN T S Tun
%o ZHETHRAINZ DBA B 11X GATAL ZBR\VTCRP Z#a2— RLTWAHZ &b, VAR Y —L4
DOHEEMEFIC L > TA U 2RO BE 2 AR B ORFEHREMEEDOH LR AT = AL THDH Z LM
A &7 > CT&E 7= 19,

DBA & fli o S Rk A IE & RIERIC, FaEH I E B RIZAJEGERE (MDS) <0 H M 72 & O ik fiE
B & RIGEog Pl & O EIRNE 2 50 28R E -y 19, BRI & 27 14 MEENRERTH
%o K 80% DHENIHRAD AT v A RIS T DA, 60~70% Mg IFEAFIEC R D DOHRTH L W, 1A
B CIL, FEE B OISR H 5 W9, DBA 1L, BEHLEOLND -0, E/ELEI R E
LRI REPNREIRIZ D 72 < B O TV AFERITIMO TZ L, Lo T, BDBESCHIMNAFET S
BB FEETHONT — 0 E b S ICEMEREEEZ T390, DBED DBA OEF T LEL
RER Clc bHERE SN DRI A R T4 VB LT=,

2. &
1) HEAEMA
UARY — AOREAREITRIT, 1) REFEEE, 2) HIRTE, 3) MDS CH fHE~DOBI TR A
FEOLUE RS LT HIMEIRARTH D,

2) WlrALYE

SURBIORRREE & L TiE, 1) —RoRiliOFRIE, 2) o 2 ROMERED 258D W RERMEA L (&
D UNTIEERMEZE M) | 3) MEIRARMERIEA . 4) FRAFERFIBAIL DK 2 f 5 IR E BPT L 278
Hikawatto, Larl, ZORBAMIZEET, FRNICHERE L F— OB FRE 2 6 M
HRGIEZ LD WBIER b IEET D, L3> T, BRBOH TARE R ZHEZKT 5 DIZARA]
BETH D, BInFARDPHER SNIVUTBWNIIMEE S 525, 50%LL EOEE TIE, BEEETFBSFEE
STV, KENEMRBEZ AL WD L, FEFHBEO R — 28R4 5 LT
FEGIDOZWHIEEZREIZ 22> TV D, BIEFIOBWT b FIRER Wi B ER 2R 1177,
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R1.5XMEFRFKE (Diamond-Blackfan 11 : DBA) DEZE

A. BIERE

1F¥ R TH D,

RERMEE M (A VWIZIEERMEE M) T 2 AO MBI 278D 70,
HEPRAR M BRI 238 5,
IREFERRTBEARAL DV R % 1 0 ERACERETT R 2T 5,

=

Pon

B.2Wra XfFri HHE%E
KX FFELUE
1. HFHMDBAICR LN B T EREAT D,
2. FiEREHT 5,
INE R
1. RMERT T 7> o7 7 I —BiEM (eADA) LiE M 7 2 F 4 (eGSH) DEfE (1)
2. HHMDBAIZALNDERFGFEEFT D,
3. HbF ® 5.,
4. DS RMEBERSIEGEREOREIL 720,

W HL) DBA (3 4 SO EENEE T T 727,

LA DBA 1Z, TR OQ~@D W N a7,
D3 o0ZWHHENEL 1 SO KD HUVE 2 /N F ALY
@2 o0BMEUEL 2 DD KD DT 3 DD/ KRN
@ 2 >D K LR HFLUE

1)
eADA L eGSH ZFIFAIE L. SVM IEIC X AHRIRIZ L v HET 5,

3) Ziove—F¥—F (K1)
DBA IZIZ. WD 7= DI 7 A7 U — =2 7 1EM 72\, Transient erythroblastopenia of childhood
(TEC) L D#ENIZMIZIX, eADA O &l (mean+=3SD UL L) # R+ 22 EnNFHTH D, L
L. DBA SERI D) 20%1% eADA A E D LH- %277 S 720, eADA & eGSH DEIFFHAIEIZ LY | &
R CHEEZ I L1572 DBA JEFN I EBINFZIENIERBE & HRINRFTRE Th 5, ME 2 Wi ER
ZWIAHTH D0, AH TR RBE D FEE S D DIEEEDOK) 40%I2 T R0, BE O
— 7 T AETRIBEFERZRETERWGAIX. AT VVORKBEMENT T2 0ERNH D,

FLIE DRRIR IR M BRI & A 5 RERMER ML (3 2 VWNIZIERRMEZ M)

A 4

BRI CHRIFERATBRAA D K % £ 5 IE R E BERT

A\ 4
eADA 3 X 1Y eGSH HE
HbF Bl

A 4

DBA & L CEEF2

®1 ZHwo70—Fvy—F
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4) @z (R 2)

IRIFERE & 9 DR OERNBZWN E LTI, TEC M bEETH D, TEC 1T 1Ll EoshIicht
L, HATTDUANRAERRRT D EMBZVREB L SND, 1A EDEFNITEIEHRT1 ~2
r AURNIC BRGNS %, IEERMEEIMA 2 L, DBA & #2720 HoF B X OWRINERT 7/ 77
F—EIEE (eADA) IXIEH THD (F2) W, /o, BHAESIETH 2R E T 5 R M
RAJEGEREIZIX, & 312”9 XL 912, 1) Dyskeratosis congenita, 2) Schwachman-Diamond JiE
#£. 3) Congenital amegakaryocytic thrombocytopenia, 4) Pearson JEERE7: ENV A BTV D, WD
T, MOEREBTIEH D, ENENOREFHEE TR TR CTh D, Fill. RiiZH T
PEBIZOWTIE, TN THREEBFRRESINTZI 0D, D REOHBENED & L bz, Eis

Wb R L Te o TN D,

& 2.TEC & DERIFZE

DBA TEC
TRIFERSS A &l
A fi 1 AT 1Ll b
(5| 5=V BT, EBER i3
S RHFE a bl
VEI IR ML ER A FE e fiE EH
HbF = fIE EH
i RBC #iJit Zl i3
eADA = EE
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F3. ARMEBETRMEM

FA DKC SDS CAMT
R >1000 >225 >300 >45
BREK AR (BHEE) AR (BHEEE) AR AR, XL

FANCB 7% XLR DCK1:XLR

TERC, TINF2:AD

LT FANCA (57-66%) DKC1 (30%) SDBS (95%) c—Mpl (~100%)

FANCB (rare) TERC (<5%)

FANCC (10-15%) TERT (<5%))

FANCD1/BRCA2 (2-4%) TINF2 (11%)

FANCD2 (~2%) NOP10 (rare)

FANCE (rare) NHP2 (rare)

FANCF (2%)
FANCG/XRCC9 (9%)
FANCI/J/BACHL (rare)
FANCL/PHF9/POG (rare)
FANCM/Hef (rare)
FANCN/PALB2 (2%)
FANCO/RAD51 (rare)
FANCP/SLX4 (rare)

LR 7.6 % 5~15 % 471 A 9 H
HERFTY 75% 100% 60% 40%

L Bk 90% 10 7% £ TIZ 50% A ERTRD 95% 40%
MDS/AML ~D#4T >14% 0.4~1.3% 5~33% 5%

FE I % 8~12% 0% 0%

LR RELENE A EH EH EH

Tk )44 30 % 30 7 % TIC SORANEL R4 Ai 35 Bk 3R E TIZ50% AT
FA: Fanconi anemia  DKC: Dyskeratosis congenita SDS: Schwachman—Diamond syndrome

MMC: mitomycin C CAMT: Congenital amegakaryocytic thrombocytopenia

DEB: diepoxybutane AR: autosomal recessive AD: autosomal dominant XL: X-linked
3. EE®

1) FALEE (R4)
FIRMEZIIE U e AEMEBIROTER A L 55 DM 10~20%Th 5, 5% 0 IXHFE M 0 &
B E & DEBENFEAETH S, FIEMEIL, HAEAND 100 HAN=0H5~7 4 LHEESLTWH
%, AA/NRIMIEFEESORET — 21 LuE, 1988~2011 4EIC &Gk S 17~ DBA A I3H MR
IFEREE L W ST IER S & 8 175 44 Th - 72 19,
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x4, BRNRNEFSE BEFRMENZEXFHRAES

FEFEIE T oo 2 &kPE Fanconi Diamond- L5
=din Blackfan & IfiL

1988 63 6 0 4 6 79
1989 56 6 0 7 3 72
1990 52 5 0 9 3 69
1991 69 11 1 4 4 89
1992 84 8 1 6 4 103
1993 62 6 1 8 9 86
1994 70 8 0 4 6 88
1995 49 8 2 5 9 73
1996 52 12 1 3 4 2
1997 76 5 0 7 6 94
1998 64 7 0 7 8 86
1999 52 5 1 2 7 67
2000 51 11 0 8 7 7
2001 41 11 0 8 7 67
2002 54 7 0 0 5 66
2003 33 1 0 2 4 40
2004 40 8 0 3 4 55
2005 34 4 1 2 2 43
2006 58 5 0 5 10 68
2007 62 8 0 4 10 84
2008 68 11 0 6 14 99
2009 68 7 0 1 18 94
2010 55 13 0 4 10 92
2011 56 5 0 2 15 78
G 1369 178 8 111 175 1841

1) Diamond-Blackfan & Ifi. : #FMIRIFERE 2 &0,

2) BREE - T

EMTRIT—IRICEIFTH DN, X'?rl/l' R#EIER X ORI R AFIE R 235 40% 7 >1F4E L C
B, ERLEREHBIOEMHED DI, BEHichbMESh, AEOEE L THWES
z 721 ¥7- . DBA 1% Fanconi & Ifi. & D%Ef” IR, BRERIEAGEREE (MDS) ., H I,
KAGHE. B RER EOEEREEZ A LT,

INFET, TRERTFIZOWTOMIEN 2 SN TE 720, IBEMKIGEE TRITE 20720 A
W BT > TR, FTRBEIC Té%ﬁiﬁtﬁ: X, FIE 1 % O- MO EE A3 R AL
BEL-Z b1 ﬁzfﬁ@/ﬂﬁﬁﬁ; EMEHRBEE ZEETHOMLENH D 0D LILZ

17)
o

4. R - JHRE (K 5)

W, RIREE T OBE T ENE IO REAERERICHE SV, £ ZJICHET 2 REER TR Y A Y
— LB LRI D—DTHDHRPSI9% 2 — RTHEMLBTTHDLZ ENRHLNII SNz, RPSI9EE T4
FIIDBADKI2Z5%IZ38D 518, K B B ) R Y —nH 37 (RPST,RPS10, RPS17, RPS24,
RPS26, RPL5, RPL11, RPL35a# JU'RPL26) DBAs T2 RN i, BCK Tiik50% 0 DBA
DIEFNZIB N TEEFEEDH LIS TS (RE) 591822, —F  FE T, BHmEs AR
DRIERITFIB0% EFCK L VIRWVEHBI TH 722, LrL, Kif, 80X V7 by —r xRk

Tl H T X 2 WBEE O DBAR RGO 7 LIV R IEDKI10% DIEFICAZET 5 2 & B3 527
S7212 ) ZFORER, BAETITRA0% OEF CHRINEE T ORIENRE L 7t~ 72 (FT5),
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VAR Y — NIMRNAOFIER 2 5 fifaNEE TH Y . 4FEEORNAL 8 OFHED U AR Y — LK X
TENSIRDERBEAEERTH D, 1THIEO ) R Y —A4(80S)i%, K#7 ==k (60S) &/ ¥ T =2=
v b (B0S)HAY . ERENOY T 2=y MIUAKRY—ARNA (RNA) L VRV —LZ L RXIET
MR I Tnd (J2), /7=y NafllkT DIV AR Y —LZ X7 EIFRPS, K7 2=y %
AT 2 B FIIRPLE FREN 5, AFEEE O AN U 72 IRNAIL, #EHE72 R A B C HO@ O BiTER A 2 & pld
5 (K3) /M7=y FERHET D URY—5H 37 RPS19, RPS24, RPS10, RPS26(%., 18S rRNA
DR EL0SY R Y —2H T 2= h OIS CIZEE R ZE &2 Fofz LT\ 592420 —J5 K72
=y NEWKT 2V RY —LF 327 ThHRPL3SA, RPL5E RPL11IE, 28SE5.85 rRNAD ALEL &
60S VAR Y —LHhTa=y NOMANTICEHEREE ZRIZLTWNEOD, LeR->T, ZhHD U R
V= NEADOKZIE, FxH7240SH 5 \V0NE60S Y R Y — ADOKRZ HHE, BRRBMGEOR F25 & i
T EEZLND,

INETRAISNZDBADBEME FERIL, GATALUAMEIT XTI R Y —AH R TBIETO~T B
BRCH-T, BMOKZ HHMAIT OV T E TR EBIZHB I N TRV, U R Y — A OREFERESE
DFEFR, pS3DIEMALEE Z 5 Z & ADBAD LYK & & 2 b T 5H28),

% 5. Diamond-Blackfan MM NE{=FE

BIET BEEE (%)
RICK AR
RPS19 25 176
RPL5 6.6 103
RPS10 6.4 15
RPL11 48 4.4
RPL35A 35 15
RPS26 2.6 15
RPS24 2.0 0
RPS17 1.0 5.9
Total 52.9 42.6
608
288 rRNA
58 rRNA 60S
5.8S rRNA

47 EOVRS— LS 1R

p—

408

408
188 rRNA
BEDUR =LA OH

K2 YRY—LDWEE
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Ribosomal DNA
01 | 02
458 P SETS ! 18S |_|n"5| S.SSqu'—‘z 288 ==
l 3E 2 l 4 3
l bls } |

458" —{ 18S I—{S.SSI—{ 28S |
pathway A pathway B
3E 4 3 / T 3E 2 4 ¥

2 : 328
! b l v 4
418 | 185 5.8 288 | 30§ = 185 =— =58S}— 285 |

PN v A

218 [ 185 }— [588— 285  [328 21S 185 —  [5.88— 128

RPS19 | E 3 RPS19 | E 3
18SE_18S [~  [5.8S}—125 | 3 ssp 18SE 183 — 4

I3 |4 3

18S 5.88 288 183 5.88 288

3 rRNA O # & RPS19 DR E

A L 7218S, 5.8S, 28S rRNADIEILEISIX, 45S #A5#EY) O Texternal transcribed spacer
(5-ETS & 3’-ETS)7§§ﬁ1EIJﬁ&:{i?§ L. internal transcribed spacer (ITS1&ITS2)IC X > TR THL T
W5, 458 (TR A RRE L7, mAICE-ETS Eddsite 1 Tt v v V/ﬁ“é%bépathway AL
IST1EDsite 2 TrrEy v 7 Sivdpathway BO 2 DORENH S, & hOMIBIZEIT 5
188 rRNAD3 endD kL, ZEBERIIZIE 5, Pathway ATIX, £, ITS1 EDsite 2 THZMNE =

. WKiZsite E, & L CTicfiZsite 3TUIWr &4u, A L7-18S rRNA D3 end 7Rk T %, RPS19
@?Efﬁ“éhéi‘%%ﬁ‘é%quiiﬁﬂﬁ L7, KHllZcleavage site’& /<9,

5. ERERIEIR
1) Al
BT AE RN SEARBRTRAIND ZENEL, 6 # AE TIZ 75%. 1% E TIZ 90%7°
FIET D,

2) HPFa (R 6)
Diamond-Blackfan 25 i 0 g {8 1 X245 T, #9 40% DOFIC A OFEE ST 22, &< K
FER I BIIRVEF S FET 5 W, S - B0 RE N b £ < K¥A, /NEE, KIRMBAR, B
SR NS, DEA, BEE. RER I 20%ICHEO b5, FiEORE & L CIIRERD
AL, BHEE RE I 80 9~21%IZ580 Hbivd, BUIRER R DAL R LR E A 7%
BHDH, Fio, MiEREE, KREERELRDOLNDZERH D,

3) EMEEEOADE
ZAVETIZ 700 BILL LD DBA FEFIA 5 29 B (4%) OEMEIEEOHRENH 5 W, ok DBA
YA KU — (DBAR) IZEEk STV D 608 Bl OFTHRBIFRNT N S AIFECEE 2 & -4
TOEMEREORIERN, —HOEFICHRTHEICE W E 5.44%) BNHELMIR-72 1,
2, AML/IMDS, HHIE, KIGHE. ZMESRIEEE ORIERDE,



Diamond-Blackfan &

% 6. Diamond-Blackfan Bz #& >h &SR DIERE

DROBRIAITA B

JER B[S R
BE 420 229
SHER, BE, O WIRMEEEE, NHEZ, O, 24% 21%

/NBEE, /NSESE, /NEE, BARAL,
NIRFAE W, IRig T/ L
53 R B O 2 AE, EEHBHE, 21% 9%
PHEICI AR, SRR ER, A FRIE.
By iR
B, WARER BRI, EEE. BRI AR 19% %
D« fifi DEPFRRXE, LFE IR HE 15% %
KENRAEAS, EHEOAF
Z Dl
HH FSH, BRER NA 4%
/58 SERVERENEE, R, e RPEAARE  NA 12%
R R R EE NA 7%
KK NA 30%
O EH v 47% 41%
HEATE 25% 24%
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6. IRRIE

1) Sk
BB RE AT a4 REEITR 80%DIEF CTRILNFEO s, #HIHTE# & LT prednisolone 2
mg/kg/ 0 7 &S5BS 5, % 20% DIEFIIT AT v A RNLEEBLATRE S 725 W, BIFER & L THE
B, BMLL X 95E. IER. mIE, BERP., AN, SENRER SICHEENLET 6 4 A RO
BBV THEIES N2 W, OB EAIE LT 7 u AR, A hZ7uarFI R, EPO R Y
BHITFTOENDNR, L F=yrr+r7ua xR PHHEELGED, —EOFHMIITEZELN TV
/AN

2) Wi
BIEREAT v A FIRPUETH D252, 4~8 BEORIMMNLE L /2D, ~EZ B B HEIT,
8g/dl ZHEFFT 2 Z EBREARTHLZNEMR O IX, SHRARICLA~EYT o —v A ZE T,
BRILAS I L DATRERE, BERG. OAFFEEZRET 5729, desferasirox & % V& deferoxamine (2 L %
PREFIEOOFHNEE L, L., FrAERMN S R O BRESFEIEIIMENL L TH 2R,

3) &M ER A R AE

AT v A RARIGPEOEMAEFENX, & mEHaBE OIS & 725, AOBMAR T L
TRIFCTH D, ZAVETIZ 19 IO RIFEBHE AT /20, B2 572 13 61 (6 i : HLA —2
FM, 7 6 : M R —) 132 TEFAFEL TS 1, UL, IE# &M (CBT)IX 5 filicqT
o Mk #E W CBT 23213 72 2 Bl B AAE L T\ 528, FEMmER CBT 2% 72 3610 5 b,
2 BNTAEENEOINT., 1 BHTASB L0V U MR B TR L TW5, LR - T, iR
T Y — R L LTUIXTE DT ERZ BT~ & Th 5, Busulfan (#8117 T 16 mglkg & 5\
560 mg/m?) . cyclophosphamide (120~200 mg/kg) 7% Hlr& L 7= AiALE I3 HLA —Em R A3
HOLTHLN, RURBENEOILTND, DEfl7eh 6 busulfan % &12 U 72 AL E X FE Mz E
BECH BAF72 A7, busulfan %42 < W2 W EIHLE TIEO0R0ES R EN L < B FEREEN Rl
Wl % T T — XIS TH D 29,

7. MER REE

A [E D Diamond-Blackfan &1 E#F 1X, HA/NLMERFES OFARBEZIME RS T, BETBERS
AFOEIRECRE OBHAEN B Z b T s, BRI SN TE 7z, Pk 21 £ £
LHRBM ALY B AT LML L, B 2B bBMA L7z, L L, BER]E CIEfEICZKc&
LWEEXETLFE LW, BN EEOIERPMLETH D,

DBA X, VAY —ALZ NI DORBIZE->TRLIME—DE FOERIEERBTHSL, LrL, —HOD
FeRVEBBEAR2)E (Dyskeratosis Congenita <> Shwchman-Diamond JEWERE) DOFRINEIE 7Y H 42T
VAR —=AEBRICEEL TWA LEEZ LN TS, 26 DEERIL, A EOMIZ I RKETELEN A
FK A A L DBA L OHHLELENEL . VERY —AOMEERSIC L - TR - 2EARSERERETH S b
EZzoND, 5T, R, BRMEMEEB CTHD 5q RIGEGEREL VR Y —L0K] THDHZ LI
DT 5T, 5q KIJEMEREIL, del (50) D YR H & IR MERR AL D73 (LREH 2 FE & 3 2 B3
FERIEMRED— D> Th D, Z OEABIL, TS L, RERMER ML, /M, 58 OFEERIX 5 %
A, BEEIMEDEE N ERERN BSL O 2 L7 EORHENR S D, % < TR IMEREG M ARAEIE TR 2 A3, &
P MR ~OBITIT L)/ 72v )y, 2008 4=, Ebert 513, AEBOFENN Y R Y —LH R 7 e a—
K9 % RPS14 B+ THDHZ LALLM L%, L7=n->7T, DBA OMFFEIXE KM AREDZ
Wr - JBIEOERICH RERBMETH B 2015,

B RE AT aA NEIEUANOFRIGEIEORBNRLEEND, KL, ~VARET 77 4 v ad
DBAET /W& HNT, MAET I /B L-uA > U DNAMEET 2R NHH 2 Enm Sz 3%, B
(2, DBAIZxT DIREN IR & 7 B EERRER S K E TlhE > T\ 5,

BE%n 0> DBA OJRERIEAR 3 FE SN HEIE T2l T, 2 b DREFNCIR T 2 kit —or v
B — T OMFEARR TR IR R BE 7 ORIEICHH TH L TaetkEr & 5,

10
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