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OMmE#M: WBC 8.3 X10%L, Hbg 94g/L, MCV 8511, PLT 275X 109L, RET 14%;
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Mild Moderate Moderately severe  Severe®
Haemoglobin (g/L) Normal >80 60-80 <60
Reticulocytes <6% 6% =10% =10%
Bilirubin (umol/L) 17-1-34-2 >34-2 >34-2-51.3 >51.3
Peripheral smear Somespherocytes  Spherocytes Spherocytes Microspherocytes
and
poikilocytosis
OF (fresh blood) MNormal or slightly  Increased Increased Increased
increased
OF (incubated blood)  Increased Increased Increased Increased
Splenectomy Rarelyt If physical ability is Necessary Mecessary
decreased orin (at =5 years) (at >2-3 years)
some casest
Transfusions 0-1 0-2% >2 Regular
SDS-PAGE (protein Mormal Sp, Ank+5p, Sp, Ank+5p,band 3 Sp, Ank+5p,
deficiency) band 3, band 3
protein 4.2
Heredity AD AD, de novo AD, de novo AR
mutation mutation

AD=autosomal dominant. Ank=ankyrin-1. AR=autosomal recessive. OF=osmotic fragility. SD5-PAGE=sodium dodecyl
sulphate polyacrylamide gel electrophoresis. Sp=spectrin. *Patients depend on regular tansfusions. fAdults undergoing
cholecystectomy or with pronounced jaundice. $¥Some patients need one or two transfusions during infancy.

Table 3: Classification of hereditary spherocytosis
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Perrotta S, Gallagher PG, Mohandas N. Hereditary spherocytosis. Lancet. 2008 Oct 18;372(9647):1411-26. 9
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BE13-1 aHpaEEBIINEMMER. A. IEE A; B. iZ2fEEEREOWMEmIESAE (HS ), RIRX
EEKEAO4E; C. EmILIPEEOHEIEEAEE (SAO ), RINXIPEI OB RSN ; D. &
FEEMHEREZAOHmIEEAEE (HE ), AT KHEREAOHEME /DI SR LO4AE; E. HSt, "I R#MAAK
OFa488; F. SEXER-BEEBRR=ZAE, RINBRELO4EAE ( FESKIE: Lichtman’'s Atlas of

Hematology, www.accessmedicine.com )
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Glycophorin A Glycophorin B Glycophorin A Glycophorin C/D = E’\] BERMNE I% == ﬁ;‘;ﬂg‘ FNAB | EE
ERY, BRRNESHNT TENE
B, XLLEHREERMNMEAR
MEEELR. SHERERYTTTEE
MAEXNEREATERHIEA
(Band 3) , RhfEXHIFEE R (RhAG) ,
MmAEPEEHC (Glycophorin) F.
FfE B 2R LS X AR BRE A 2. K 2L
KRR (XARMFER) H
a S ER B LEMA, AR LEGE
EMR EFITHIIR xR,
s 15— B Sk SR PR
P i | EEREROBAELEE A
41R BALEEHA (actin), 4.1REH, AU

a spectrin Q &£ H (adducin) , dematin, JRRTkE
H B (tropomyosin) , RALEKIETER

. Tropomyosin )
Tropomodulin '—'_. (tropomoduhn) gﬂ}'j?, o

Perrotta S, Gallagher PG, Mohandas N. Hereditary spherocytosis. Lancet. 2008 Oct 18;372(9647):1411-26. 11
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Spectrin, ankyrin, or Q @
protein 4.2 deficiency ®
()

Release of microvesicles

Reduced

Release of microvesicles

O

Band-3 deficiency

= Lipid bilayer O O
= Spectrin o
@  Ankyrin O
@ Band3

cellular deformability trapping

Low pH

High macrophage

contact

Low glucose

/’ concentration

Erythrostasis High oxida?ts
f concentration

Splenic
conditioning

Splenic

Tail of osmotic
fragility curve

—» Haemolysis

\

Further loss
of membrane
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Perrotta S, Gallagher PG, Mohandas N. Hereditary spherocytosis. Lancet. 2008 Oct 18;372(9647):1411-26.
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Perrotta S, Gallagher PG, Mohandas N. Hereditary spherocytosis. Lancet. 2008 Oct 18;372(9647):1411-26.

PAS-stained gels. ||Glycophorins Cand D arise from alternative translation initiation sites.

— L
= Y\ SR 4T 4 R PR £ 3 RS [ BR B
L —l — s = o i E
Protein Gene Location Exons Aminoacids Molecular weightx10? Oligomeric state
(gel/calculated)
SDS-PAGE band 1 a-spectrin SPTA1 1q22-q23 52 2429 240/281 Heterodimer/tetramer
SDS-PAGE band 2 B- spectrin SPTB 14q23-q24.1 32 2137 220/246 Heterodimer/tetramer
SDS-PAGE band 2.1 Ankyrin-1 ANK1 8pl11.2 42 1880 210/206 Monomer
SDS-PAGE band 2.9 B-adducin ADD2 2p133 16 726 97/80 Heterodimer/tetramer
SDS-PAGE band 3 Band3 (AE1) SLC4A1 17q21 20 911 90-100/102 Dimer/tetramer
SDS-PAGE band 4.1R Protein 4.1 EPB41 1p33-p34.2 23 588 80+78*/66 Monomer
SDS-PAGE band 4.2 Protein 4.2 EPB42 15g15-q21 13 691 2T Dimer/trimer
SDS-PAGE band 4.9t Dematin EPB49 8p21.1 15 383 48+52/43 Trimer
P55 MPP1 Xq28 12 466 46455/53 Dimer
SDS-PAGE band 5t B-actin ACTB /pter-g22 6 375 43/42 Oligomer
Tropomodulin -~ TMOD 9q22 9 359 43/41 Monomer
SDS-PAGE band 6 G3PD GAPD 12p13 9 235 35/36 Tetramer
SDS-PAGE band 7§ Stomatin STOM 9g33.2 i 288 31/32
Tropomyaosin TPM3 1g31 13 239 27+29/28 Heterodimer
SDS-PAGE band PAS-19] Glycophorin A GYPA 4q31.21 7 131 36/14 Dimer
SDS-PAGE band PAS-29] Glycophorin C GYPC 2q14-q21 4 1238]] 32/14
SDS-PAGE band PAS-39] Glycophorin B GYPB 4q31.21 5 72 20/8 Dimer
GlycophorinD  GYPD 2q14 q21 4 107 23/11

AEl1=anion exchange protein-1. G3PD=glyceraldehyde-3-phosphate dehydrogenase. PAS=periodic acid Schiff reagent. SD5-PAGE=sodium dodecyl sulphate polyacrylamide gel electrophoresis. *Protein 4.1isa
doublet of 4.1aand 4.1b on SDS-PAGE gel. tBand contains both dematin and p55.; ¥Band contains B actin and tropomodulin. §Band contains stomatin and tropomyosin. f/Glycophorins are visible only on

13
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Patientswith HS ~ Heredity ~ Prevalentmutations  Proteinreduction Diseaseseverity  Peripheral blood smear
Ankyrin-1 ~ USAandEurope  AD,AR, AD or de novo: null Spectrin and Mildto moderate ~ Spherocytes
40-65%;Japan  denovo mutation; AR: mis-sense  ankyrin-115-50%
0-10% and promoter mutations
Band 3 20-35% AD Functionally null Band315-35%  Mildto moderate  Spherocytes, occasional
mutation mushroom-shaped or pincered cells
aspectrin ~ <5% AR o-LEPRA allele and null ~ aspectrin 50-75%  Severe Spherocytes, contracted cells, and
mutation poikilocytes
Bspectrin  15-30% AD,denovo  Nullmutation Bspectrin15-40%  Mildto moderate  Spherocytes, 5-10% acanthocytes
Protein4.2 USAandEurope AR Mis-sense (prevalenceof ~ Protein 4.2 Mildto moderate  Spherocytes, ovalostomatocytes
<5%; Japan 45-50% 4.2 Nippon) 95-100%
AD=autosomal dominant. AR=autosomal recessive. HD=hereditary spherocytosis. LEPRA=low-expression allele Prague.

Perrotta S, Gallagher PG, Mohandas N. Hereditary spherocytosis. Lancet. 2008 Oct 18;372(9647):1411-26.
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Patients with hemolytic anaemia

P2 BORE:

Clinical manifestations

(typical symptoms are anemia, jaundice, splenomegaly, and a common complication is cholelithiasis)

Yes l
o Retl

e MRV |(cutoff:< 95.77 fL )
e MSCV<MCV

¢ Spherocytest

® Unconjugated bilirubint

-

For patients in whom the
diagnosis of HS 1s difficult,
genetic testing is required,
in combination with OFT,
EMABT, AGLT, Coombs
test, and G6PD level
determination.

Family | No .
history
Yes

Hereditary spherocytosis

e Hb, Ret, MCHC,
etc. are normal or

4—1 not obvious change

¢ Spherocytes are
few or atypical

AGLT:acidified glycerol lysis test
EMABT:cosin-5"-maleimide
binding test
G6PD:glucose-6-phosphate
dehydrogenase

Hb:hemoglobin

MCHC:mean corpuscular
hemoglobin concentration
MCV:mean corpuscular volume
MRV :mean reticulocyte volume
MSCV:mean sphered cell volume
OFT:osmotic fragility test

Ret:reticulocyte absolute count

Wu Y, Liao L, Lin F. The diagnostic protocol for hereditary spherocytosis-2021 update. J Clin Lab Anal. 2021 Dec;35(12):e24034. 15
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Table 1.  Classification of spherocytosis and indications for splenectomy (modified from Bolton-Maggs et al 2011(1);
Eber et al, 1990 (14) (copyright 1990 Elsevier)

Trait Mild Moderate Severe
Haemoglobin g/ normal . M"M00 80120 ~ 60-80
Reticulocyte count % rmrmai {f: 3%) 3. o >6_ > 10
Bilirubin (Imoi{l) < 17 17-34 > 34 > 51
Spectrin molecules per erythrocyte
(% of normal)* 100 80-100 s0-80 40-60
Splenectomy " No reqmred Usualiy not necessary Necessary durmg Necessary

during childhood school age before (delay until 6
puberty years if possible)

Bolton-Maggs PH, Langer JC, lolascon A, Tittensor P, King MJ. Guidelines for the diagnosis and management of hereditary spherocytosis--2011
update. Br J Haematol. 2012;156(1):37-49. 16
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TTEMENE, HIEFERR, 2023-10-17HF.

I‘ 10-10 10-11 [10-12 [10-13 |10-14 [10-15 |10-16

TBIL (umol/L) 189.33 11721 80.79 5753 3833  33.84 2752
DBIL (umol/L) 3227  9.78 8.64 654  9.29 1051  8.91
IBIL (umol/L) 157.06 107.43 7215 5099 29.04 2333 1861
Hbg (g/L) 76 114 112 121 120 119 121

PLT (x10%/L) 265 259 310 325 356 414 435



Case 2.

0195 S84, [8)fEhE

TEHASIORTE, I

OXBRAFRKSL, HEBIRRKE
NGSlFr

5 HGVS
5
EE | Resoa® | (OS5
c.7463G>A/p.Arg
chr16:887821 2488GIn
PIEZOT
16 (NM_001142864.
4)
€.2869C>T/p.GIn
chr16:887988 957*
PIEZO1

65 (NM_001142864.
4)

| X E R

(il fE ||t )

1 eI
PR/ = HAZK
B ESEAE M AR KIS
e AT AR HEAE 1
BI(AD)

2 JEAEIHEME KB
111 BY(AR)

1 EAHER
PR/ = HAZK
BRELE R KIR
I RATARARAE 1
B4(AD)

2, BEMEH B
111 B4(AR)

| M A l e | TREHRST
F SAF (ERRE/BRE)
el
0000 EJEEE —
0064 s il
(80/156)
SEiEE
ajgeEl
5 nE
@7/161)

Itll TBIL 265umol/L DBIL 7umol/L RET 7%

SEiESES

SeuEdAS 325

LIEZOT chric:88782116 C.7A463G =

A

S'CiiE =N

SCillESS 935

SOIUE #3355

SCUERS S5SS5

—CERIIEER

e —

ey
EFaERY

b e

— <
|==%
|—<

AN AN A AN LA AL

AC AT C T T cCcCcT GG TG CGG G

c T C G G G

MEMOR () LEREEE?

= 7 =

ACAT C T T CC T 6 G 1T0C GGG AG

= T e &5

NAAAAAAANAANAAAAS Y\QM\/\ ANLN

[=]

[EE

18



AERBLARFSHIZETE R

HIE. = J7. 3. oK

|
gl Tt . PIZRL g it 3. JEgE S iNa s, IR, aEkEE s
) ‘ )
ﬁm%ﬁﬁ wﬁﬂﬁﬁﬁ
&b ﬂli,?.éﬁj# Gilberté5& 7E . Crigler-najjarZi &1k
| | ' !
IE‘E}EECEHHE!. ﬁ%hﬁlffﬁﬂﬂﬁ@. 'ﬁ?ﬁfﬂﬂ@. ‘Eﬁ’lﬁfflﬂHﬂ
PIABRE ORI BEMEPIEE  GePDIE MM T 7 PRI 1=
ST £ i 48 22 | |
E2 = GEPD = Ji B |19 10
H 5 G P A ﬂ%@@%ﬁﬂﬁ%
AL PR BT 21 4 R 155 25 Ak

SRS, KR, v MM B E A I RAFE S S 2 W [T ). 11 PR A AR 4% &, 2020, 36 (6) : 5.

19



O=RERE

[THI

B, BEBMW. ZFM. 2HMEAIZSERE

OiEfE Mk I MRS ZEF A MAERRE : MEIAIR
ORITEEZEEEE, FTOPUEKREMAXE

OKHAEY;, BRIESEYVE




kbstef@ 163.com

2.



