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(Hereditary spherocytosis, HS)

(Hereditary elliptocytosis, HE)

(Hereditary pyropoikilocytosis. HPP) 7 &

(G6PD deficiency, PK deficiency, P5N deficiency) 7% &

(Sickle cell disease)
(Unstable hemoglobinopathy)
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RTINS AL o

SAEREEOEEMOZH7O—~F v— ("2

Bx OBREETYE, BEEHZ 07 ) v3E (DAT) B
CTHRMEREE oG 5 FH OEM L B4, CDS5/CD59 =
EEHRMERBEINAAED b o FERE R i Bl %
HMEER2DOF +— 1+ TRTE I REEEXERL T
%, BMERIM CREHC BT 5 REBRBEE R L T
ERMEBRIEINZ B B i, FHRMBMAEFE L LA R
<, EXRE~KBREENYRT. fEOBREEZELOE
AST, ALT, LD, €V A ¥y (FE#E - B, 0B, B
EARE, 7=VFY, ATl a v EREECLT,
BHEBRMOBELTER TS, AR nIEIEOHE L3
BN, ~EZ v EVRERRBANEST Y v ORHREE
s,

BRIk E L ROKRPREL LT, KOTRE
(anisocytosis), 2 ¥4fE (polychromatophilia) 235 5. NEL
R MBI OEEERARMERTE (HS) OB 7R 77
7, ADGEHRmMEED (AIHA) THEEIh3 L
ERENBHETH B, REE~ET/ vy (Hb) BFRIMERA
TEM L7cB4A, Heinz/ME &3 55 A RS SR
BRAKHEL, ROFEHBEAEESh B, BART
FRIMERE O —FA Heinz/ME Edhimdebh b, BE L LT,
AR MER, THERRIER (schistocyte) WMREI NS, FH
TRINER, - PR MR VAR MER ISR HE o BEE B O RS
FTEUABEMEEMTLRDONS.

FRAOBRBREREEDO LRI TILLY I PV SR 7 s
#—% (PSN) RERE R 5 FIEEMBE AR (basophilic
stippling) ZME#EITH 5. PN IIFEIRIMERS O RNA %404
E3 588 CCMP, UMP bR Y vEREL T, vF+vv,
YL VEEETAIERTHL (R3). vFIdv v
O VIR MEREE A 6 U Ciifasb e Bl B 5%, PSN @
BEHMET T2 ERAMPICLY IOV 7 Vs FRAE
B A0 2RO MAE PN B et AR TR
T, BRELLYY IVVRI LIS POVEERYIRET
5 ERBMORAREEL: bR TW5, PSNIXERic X b
EPZT A, FEESHARATEORCLENS.
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UTR, CTP 3

UTP << UMP

CIP cws - CMP —Ap—
7N Bl

3 FORTRTDIER 27 UAF FRBR L PSN BREE

F O DOFRMERBERERTE CHARNBRTYEBCEE 2ROt
W, HEEgovA Y vEEF F—x (PK) BEE TR
A ATP OE T X 0 No/K B v Z7HEREMET LERE
L%, v=RiWLEFER O RIMER (echinocyte, spicu-
lated erythrocyte) EHZEI 5.

FRMBREBREARE(CLDAERERTOERD E4)

ARMBOBERILT~0um THY, 2umBE L Bk
WEROEMME-CREOEFAEMRMER @883 5 o
EDNETREIR DL, FRMERESNE AR 2, BIRAY R
THEFLT 5 L DRWEERYETHZ LILEK 2.
NHEOCEE - ZEBIARMRECEE_EE LETY

-
—

EREEMRRLOZE 7 o —F ¢ — b

TAHEBREL (membrane cytoskeleton) & & » i T
Wh, HHBE DR R MBI O 70% & & 5
EBEERRFMERAE (Hereditary spherocytosis: HS) 1L\
WA REREETHY, TOMEIR - BPAZ F D vV
(SPTA1, SPTB), XV ¥ 3 (SLC441), 7 v %V v (ANKI)
BLUN Y 42 (EPBL) BEFOVWTANCEULER
KRB, Efe, BEUEBARMKIKE (Hereditary ellipto-
cytosis: HE) V¥, SPT4I, SPTB, 4.17&H (EPB4D) ¥ I U/
Va7 50 v C(GPC) BEFHERK I->TELBZ LN
Bhi-Tnh (), Tk, RUBETIHEEALSR
E DR o FOBRHEBE T AR MBRAE (Hereditary pyropoi-
kilocytosis; HPP) (L SPTAI BIEFOEE~T v/ L L
TRIETHr —ADREB N ERHMLR T3 4R
T X 5K HS, HE OMETZHIC, ThEfhstE 480
BETFHRENNEL IS,

FMKERERECL 2AEREFMEEN (ks)

BOAEOLERSENEENORR & 7t 5 RINEKEERRTE
ET, MIERERERAVEL LTPK, 7ra—2 ) vl
1V 27—+ (GPD) BHEIE, ~vF—2) VBEKTIL
GPDEBEZLTR 7 VA F FREBRCIIPSNREED
HENE-.

BRI CHMERNERES A & &0, @ik
R IR MBR CIEE NG <, RMEROINE A EE R
BEET T 58FE (age-dependent enzyme) 12\~ Th,
EREROEEETIHERE RS ENH 5. RIMKEER
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F4 FIMBREL v 27 LBEMmMAEER

FRIMIRIERERE

(LA | BIEF

HS HE HPP NIHF
TvEyv ANK1 O
Ry 3 SLC441 - O O
@-ARZ MYV SPTAl O O O O
B-AZ R Y v SPTB O O O O
418V RIE EPB41 O
428 v R HE EPB42 O
FYVavx Y vC GPC O

HS : BEERRRORE, HE: BEMBMHROIE, HPP @GR OIRE,

NIHF : JEREHERR EKE

RS EREAMERDORE L 75 ROKEREATEE ORERET & REBR

BERE BEETF (OMIM) EEHR
1 ~FvFr—¥ HK1 (*142600) AR
2 FAa—RYVEEAY AT —E GPI (*¥172400) AR
3 KRARTAI FFF—A PFKM (*610681) AR
4 TARS—¥ ALDOA (¥103850) AR
5 SIREYVEEA Y A5 — TPII (+190450) AR
6 HAFSVw) VEFF—& PGKI (*311800) XR
7 xS F—% ENOI (*172430) AR
8§ A VEEF>—E PKLR (*609712) AR
9 Frm—26-Y VEEBHKRESE G6PD (+305900) XR
10 6-shA &R 7 A vERBKERER PGD (*¥172200) AR
11 7F=rlpdrr—+ AKI (#612631) AR
12 7TF/vvFT7ir—% AD4 (102730) AD
13 EDIVVERZVIFA—X NTSC3 (*606224) AR
14 y7ARINVRATA VERBEE GCLC (#230450) AR
15 FARFtvapiblE GSS (#231900) AR
16 FArFtvBTER GSR (+138300) AR
17 FARFFvRAFTFL—E GPX1 (*138320) AR

1~8BMEHER, 9103V b —X Y VEEER, N~13R8FYV v ) s SR, U~17H87 0

2T A VAR KR OBR

OMIM: On-line Mendelian Inheritance in Man, http://omim.org/search/advanced/entry, AR ; BH¥:GikHk,

AD ; BREAEERE XR XREEFSE

REETHEEORLE GPD EEE, PREFECEL
T, G6PD & PK #MEIZ age-dependent enzyme TH 5 & &
HHZOFEEOHM L EEECTHI LT, BHEESH
55, Fi, RIOBMMEES ClRigm S hcEERin
WEROBREE LY, ZREBEROFEHETHAAZ X
RTLES 2L BD. Lo o TRMBKEEREE L HRE
PR L, &2 OBEEEYHENCEET S - L8
BETH5.

G6PD ZFE Y, HROKBREFTEORTRIFEDS
WERBTHL, BaDNFEREHET LERER DR 28% 2
G6PDBREFETH 7. AERXEELEEBREIC L DD,
R R LR D DIRIG LA EDR~ I EEEOBHE TS
D, THEOEREGPDEETF~TF e #EHED 10% LEM

HEBMARHIET B EIN TS, BRAKSWTLEL
W 768/ 1 CThHote, BEELIHECHABAZEOE
BIREEORERICE L. FERPCRER - EEHEY
DTN TEEOR 6 Elh 5%, T OFHI BB MY
Rdle, EETIRESRBM LIRS0 50%, SR
MBEFERDIONLT0% B EREL Tnie. ABMmRE
TEDOFHRIEG - FHIPH50%, ¥ 7~ »BE (favism)
DRI35% Thote. BUHEBOLFHIEON V 7 —LitnE
BT L BB AR B H) (NSAIDs), Mi4EH (€7 = 2%
Sa—%/ avR STEHD, HTVRAF (Tre7
Fv, AARNTEEY) I EDEENE WD, BILEAD
BAR LI EBDBRETILA v 2 —7 = 0 VCORER L
HMx TRy, EREVMLECTHE BR -EEBELRDL
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FiAE R RE ORERZE © G6PD BEFEOFELHER
TAHI L, AUBNAEFLEMRREEC L 2EELOY
27 %FEL, BR (RIE) ~0O4ERELTS LClED
TEETHS. EEEEOEMEY B L T G6PD REES
EHLELTED, 5%, BAECHWTLHFERA 2
V) —= VS OEARERTRELELZLND,

ZOA 7 HbF OB, FRIER PRI OE T2 5 BER
BB DR M M § A D W TRERT 21T - 129,
FERMEEEEC CUHERERORAER S Y, 1REET
CARMBRBMPALNETH D, $HID 5 B 5L oE bk
IERRMEEE OEEBREBRM TR, 71 I 7O
NERMEARMEEM TH D, F L\ hypochromasia, A7)
A% A4 5 poikilocytosis, BEMIARMER, EREARMER &2
HEIhi. EMARAEI2P CEEBRATH -1 K
MBBEEEEORA 7 ) —= v 7 TR PKEEOET 246
TRDLY, FREERS Iz 7 v v—-a v h a vESRE
SGOBREGFERIRAELERr o, B7/r v IV
FOIRE PR MR RBEENFETHI>EE LY, W
BFeEBOr 5 v AEEICETTH 2EBERT EKLF
(erythroid Kriippel-like factor) DIEMIE T X5V, T OREE
BEFTHAHKLIFIORRBVHER LI Z5H, 24,
BREKLF]I DEE~T a4k Th-1c

KLF1 B{5F % B AR MER A HoF &% #4012 % % HPFH
(hereditary persistence of fetal hemoglobin) & BAE 35 Z &
WEERBH BNt TW5Y., —FEKLE D225 0 zine
finger ILKB1F 5 3 A v AER (B325K) 13~7 nE&HE~
v APERERMIKELE A M (congenital dyserythropoi-
etic anemia: CDA) BOFERE L RT T L IFABEOL M
o2 SEIOBERERE» S, KLF] BETERIBFE~
AR 7 e vOHBE R IOB 7 e € Vv RBRIET, RO
HPKIEREDET E W5 20 DREFRER X ARINRE
WOBHEEYEL, BEELREBRMIEEN2ERET S &4
BE BT in - 1o,

REREREE I AAREENEENCRLEEDR
WPKEEFELREWTL, A7 VA LKL PKEET
ERYFEETE LERAN—TCHEETH. SHERMER PK
EEOET 2R L AREB OEEMEES T, PKLRE
BFEMZ CKLFI BETFEEOBT L MHELE L bR

FRINEK eosin 5-maleimide IS EEREBEDERE

FRIERBBEIEIAE (osmotic fragility test: OF) tLHS ©
A7V —= v FHREL UCESENETH AKX, iR
DOHS TP 1A DEFITOFREETH Y, BREIME
CEMPREE o T, ERBEARE L LT OF AEM
TERCEFRBENS Ko Twb, BICFKERNE <,
FRIMBRIGRE CREGY 7/ NUBRRR MR HER TE RV X 5

IIEE R HS B\ BT, BTEARIER eosin S-maleimide
(EMA) HABRERELHSDAZ )V~ v IREL L
THRDEREEZLN TV A9 Z OEMA RIMBREE
BEHAY FIOMBAF 2 4 viRfIET 5 Lysd30 B
LRETHIMKBETHY, EMARAEREZHSE
IR MREREROBRS L EET HC LT, HSORH%
fTomEThHA MIERKRE, SHEMAEKCHRELE
RIS L & v v BREAIEAREK (PBS) THE L
05mgmLEMA ¥ & B&H#%, AT TIRMBEL, PBSY/
BSA (0.5% &ME7 L7 § vEE&TrPBS) T3 EEEER

FL-1F + 34 (BBEEY) R 7ae—% A4 k4 b ) —
(FCM) "G + A BHIRE (mean channel fluorescence;
MCF) %#l5E3 5.

HSEEWTREDGFRERT v ) v, A7}
Vv (a*B), SV I3 422V R DTFRTH-THE
BL LU TRNBEEROWAERTID, S v ¥InkEs
THEMABWRAT A LBRENTRY, Fofifkn
KEEBORY BT HPP, HE 7 v 7 BFRMERE
(Southeast Asia ovalocytosis; SAQ), I# CDA 7 & @ 5 A&
EWTHEMAREROETYHD 5. ARl VT,
HS DMt o E I, G6PD e PR BHAE /s & OFRMEBEE
FRWEE, v7vi7, SRRRMOBREN, REE~ES 0
EViE, PNH 72 7 & ORETIXEMA AR OE TR
DHhiRd o te. EFERE L HSER & @ i Tid MCF
X80% LI TIETTAZ LEL, BEDEMAETHT
ik, BEFRPMOBREF — 2 22 LERALEERR
W 2 LERH S, BEORM T, HS2Hki
5 EMAREEREORRE 13 93%, BREBILIS% THDH, OF
D 68% (i), 31% (UBEM) K& EED Z &R
BRTWAD,

CDOEMA AR EREBMERMCNTHA 27 ) —
=V IZBREELTED AhEER, RETCERBRECS-
TR MBRFERE LR, [FEERRE] Bmttgm s
LTRERBEI N CEREAEED EMAB T 2R304
PRDONBZ EPHELE TR ot FHEENEL, il
KR CHL /N IBRRR MR Y BECE R WEMAK
EMAREBRBET 2RO LHERE, 5 1D2DHS A Y
V==V I/RETHS, B7 ) o — L BRMRK (acidified
glycerol lysis test; AGLT) %FffH L, AGLT OB 5 2 7nfgfi
RHEREL TS, BAYCIL, AGLT DRI 95%, 1R
I 91% THY, BEDORTILEMARSEYBRETS
ERTRINTWA.

RADREBRGFRE~LLT YV — LBIRIC L 28T

FREBHALE, RFRE, ARMAOBEENLED
ZHIRBEEMN 2R BT LR ERE Y — 7 vy —
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(NGS) AWk 7 v — s B 0ERBHEE Fraf
FENEBZHE) wIVEDLRTWS, FxIXIER
ERBEOEEND 5D, FEE KRMOIKEE OF EMA
HARE, AGLT, RIMIREEREK, 1 v T oy —1 B8
n E OBRERR» DRWIRRETE OFERRR MR BE Mt E
MAEFZ A HFE L THREEZED T 5.

Y v S AL A v 3 HiSeq2000 T 7 v — AR
%, BET— 2 —2AZrAVCRREMEGTEEYRE
L7, BRETLE0H 16 TeBOFMKETKRERE
EFER (SPT4I, SPIB, ANKI, SLC44D) ¥ REE L1z G
HofE, M2, fEF 11T Hb10.2, MCV67.5, HFHHKIM
WMAEEIh, EMARAR CREEEMELRL, HPP g
bhic., ZOFICixSPTB OHHAERNEEI NIz, EF
203HTAE BRI RE ORI A LEE L, BRROERS
eI hic. ABICiy SPTAI c.G83Ap.R2SH AEIE S nie
B, COERFARS LY vOBREHREEYEL, HPP ¥
7R HE 8 E I T 59, BRI 3 iERMmEFEETE L
KNTE, FHARMERD BILY, ANK] ¢.1605delA:p.K535f5
DEEI N Lk, B WRIRLER L & OB
MM ERE YR TEREOAT B MFI LT
IHERERE R TR CROREERESREFERPRE
TEBZENHALICIN - TE, RHRIGMEOFAERH
PEHIMEFEACIRMRKEEEELRETF R~y b &
LIeNGS i TR TH A LELDND.

ERUBMEEMZEEREDR.L L SRORE

SEREM BRSO b &, Fx 232004~
2013 FFIBR LICEF O REZHIR-RILLB DI 67% &
ZW LB, KED Beutler 50z X - T 1982 ~ 88 4, 722
FlERRIC LB RABETER28.1%, 2000~2004 F D H
BoRfleR L Cik245% THY, BEDAZ YV —=v 7
BRIEELC FOREREEOR 7 ) —=v I/HEL
L CRMEREMA A EXEA LI LRI Y, ERERE
miEgEm e UCRERPRES M AEANCRMREREESY
BT A ENTEDLISIARD, BRELTESHERR
LT3, FROBHEREATIMIRRE 2RO T VIERIR
P L B IME 61l D 75 251 b AR IMER EMA #5 A58 O 1K T 6
Bdh, FOREEEEOA 7 ) —=v /BELLTOE
FAMENRER CE e, —7, B Ui e B mE f 0 FY

13% ERVEERAHATH Y, FOHEMXERT 5HHE
BRECFOEENREINL-D, 5511, BENEES
FERELYEDLBE AT 2 DBENEBLELD NS,

X 2
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Images 411: cold haemagglutination in bone marrow
Nobuyoshi Hanaoka, Department of Haematology/Oncology, Wakayama Medical

University, Wakayama, Japan, nhanacka@wakayama-med.ac.jp, edited by Barbara

Bain

A 64-year-old man presented with Raynaud’s disease in his fingers and toes in winter.
When he visited our department in spring, laboratory findings were normal for
leucocytes and platelets; however, he was slightly anaemic (RBC 3.18 x 10%,
haemoglobin concentration 107 g/l, mean corpuscular haemoglobin concentration 345
g/l) with intra- and extravascular haemolysis, a direct antiglobulin test positive for C3b
and C3d, cold agglutinin titers of 1:512, hypocomplementaemia, and IgMk clonal
gammopathy without lymphocytosis, but with no cryoglobulin or anti-neutrophil
cytoplasmic antibodies. These results led to a diagnosis of chronic idiopathic cold
haemagglutinin disease. He has only mild symptoms that required no therapy.

A bone marrow examination revealed marked cold haemagglutination with
temperature-dependent reversibility (Figure 1). Of interest, haemagglutination was
prominently visible in orthochromatic normoblasts and mature erythrocytes, but was
absent in immature normoblasts prior to the orthochromatic stage. Therefore, most
nucleated cells including myeloid cells were surrounded with few erythrocytes and
appeared to be virtually ‘undressed’ at room temperature. These results suggested that
an erythrocyte surface antigen related to cold haemagglutination arose at the
polychromatic/orthochromatic stage and was maintained into erythrocytes, which
promoted a better understanding of erythrocyte antigens responding to cold agglutinin,

which currently remains largely unknown in cold agglutinin disease.

Chronic cold haemagglutinin disease

Can be associated with a polyclonal B lymphocytosis

Can have cause factitious results with automated blood cell counters (true)
Can cause livedo reticularis (true)

Can occur in children following infection

May respond to rituximab (true)



Chronic cold haemagglutinin disease is a clonal neoplastic condition of B lymphocytes
associated with production of a monoclonal IgM cold agglutinin. It is a disease of the
middle aged and elderly. Clinical features can include livedo reticularis, Raynaud

phenomenon, acrocyanosis and cutaneous necrosis.

Swiecicki PL, Hegerova LT and Gertz MA (2013) Cold agglutinin disease. Blood, 122,
1114-1121. PMID: 23757733

Room temperature Reheating to 37° C

Fig. 1 Bone marrow aspirate at room temperature Fig. 2 Bone marrow aspirate after warming at 37° centigrade






