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2. Hémoglobinopathies
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Démarche diagnostique Q

LHUB-ULB

/ hémolyse \
/ régénération \
/ étiologie \

Jeudi de Fleurus - 17/12/2015 3



Hémolyse &

LHUB-ULB

1. marqueurs directs

m LDH
m Kt
B hémoglobine libre .
B hémoglobine urinaire "‘-.'; .
)
2. marqueurs indirects LY nre
® bilirubine non conjuguée AR

m haptoglobine e
B hémopexine ¢ v

3. marqueurs cellulaires
B érythrocytaires
B réticulocytaires
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Haptoglobine ®

LHUB-ULB

Interleukin-6

- 3 q§p
-
N -
. -
= 4 R ‘DQC’
N '..' : »

| \/\o %7 Bilirubin - ‘3& ‘xf

Macrophage

Degraded Hp-Hb = Biliverdin
P AHaem\‘- . Hp1-1 Hp2-1 Hp22 Hp 1-1 Hp 2-1 Hp 2-2
) Interleukin-6 ) ) )
< O Hp «-1 chain O Hp «-2 chain . Hp [ chain

O capacité: 500-1500 mg/L Hb
O  hétérogénéité phénotypique et fonctionnelle: (ap),: al - a2
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Haptoglobine ®

LHUB-ULB
Clinical Chemistry 42:10
1589-1600 (1996)
Biological and clinical significance of haptoglobin
polymorphism in humans
MicueL R. Lancrois and Joris R. DELANGHE®
Table 1. Physical properties and reference values of Hp phenotypes.
Hp 1-1 Hp 21 Hp 2.2
Structural formula (a’B)z [(a*B)z + (B, (a®B),
{I'I=ﬂ*1.2..-~} {H:E.drﬁ,...}
Apparent molecular mass, kDa BB 86-300 170-900
Reference range in serum, g/L 0.57-2.27 0.44-1.83 0.38-1.50
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Haptoglobine ®

LHUB-ULB
Hp1-1 Genotype’s Hp protein Preserved HDL function
m » Small dimer « 1 reverse cholesterol transport
« Highest antioxidant capacity « 1 antioxidant activity
Hp1:Hb complex
HDL-cholesterol

Clearance of Hp:Hb complex

. —> Free Hemoglobin by CD163 .
Lysis Hb Hb » | if hyperglycemia
. | ifHp2

Hp2:Hb complex

Hp2-2 Genotype's Hp protein *
Defective HDL function

« | reverse cholesterol transport
« | antioxidant activity

O + Large cyclic polymer
on

o0

@

<
4 * Lowest antioxidant capacity
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Réticulocytes

&

LHUB-ULB

MCV 120%

MCH 105%

MCHC 83%
Enzymes 100-200%

Reticulocyte maturation

Red
blood cell

2o

e

, 2 e
N’
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Réticulocytes

nombre absolu

n
O adeéquation avec la sévérité de I'anémie
O indices réticulocytaires

B contenu en Hb

O CHr
O Ret-He
O MCHr
O RSf
B volume
O MRV
O MCVr
B age: IRF

3
S
(7]
B
©
5
L

&

LHUB-ULB

Fluorescence
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Réticulocytes &

LHUB-ULB

Reticulocytes and
Authors,”™* Year Parameters Company/Instrument
CELL-DYN GEN™5 PENTRA H*3 SE 9500
4000 120
d'Onofricetal,’’ MOV (L) 103.2-126.3
1995 (N =64) CHr (pg) 25.9-30.6
Van den Bossche Reticulocytes (10°/L) F21-98 F24-73 F 22-95 F 19-64 F 1666
etal,’” 2002 M 30-110 M 30-90 M 31-130 M 2-6D M 16=70
(F: N = 175; IRF 0.14-0.35
M: N = 142)
LH 750 ADVIA120 XE 2100
Gds-Simel-Emat, Reticulocytes (10°/L) 29-146 18-117  30-148 30-111 18-104
2003 (N = 127)* IRF 0.16-0.42 0.19-043 0.07-0.1% 0.04-0.23 0.01-0.13
MOV (fL) 91-111 98-120 100-114
CHr (pg) 28.0-35.1

Clin Lab Med 2015,35:133
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Plan ®

LHUB-ULB

1. Hémolyse
2. Hémoglobinopathies
3. Enzymopathies érythrocytaires

4. Membranopathies
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Hémoglobinopathies

[0 anomalies quantitatives
B pB-thalassémies
B o-thalassémies
[0 anomalies qualitatives
B syndromes drépanocytaires
B autres

Chromosome 16 o w
00 o
Chromosome 11 = e ' 0 B ()
3 0O 00
yY2 0150, oy, @@ M
Hb F Hb A, Hb A,
<1.0% 2.0-3.5%  97-98% @
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Hémoglobinopathies &

LHUB-ULB

HbS allele frequency (%) = g
£3 0-0.51 ! .

B 0.52-2.02
N 2.03-4.04
= 405-6.086
= 6.07 - 8.08
= 8.09 ~9.60
- 061-11.11
- 11.12-1263
- 1264 - 14.65
== 1466 - 18.18

Malaria endemicity
Malaria free
Epidemic

B Hypoendemic

- Mesoendemic

- Hyperendemic
Il Holoendemic
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Hémoglobinopathies &

LHUB-ULB

CARTE DES TELESPECTATEURS  ARTE DU VOTE EN
DE SECRET STORY
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Thalassémies ®

LHUB-ULB

B - mutations ponctuelles: p°, p*

101 @ ®® e e @
KIRE ®“
5 T /A rtran Intran 11 % 3’

© A BXON1T  EXON 2 EAON 3

a - délétions: simples, doubles

C wC yo2 wyal o2 ol 0O
i1 T THIHI—HI-11
-014'2
e 37!
e — e
— el
— s
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B-Thalasseémie

B-thalassémie mineure
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B-thalassémie majeure

(o] [«
s [
-8 -8
3 -3
.
o o o e
(=) (=)
L

OOC

(¥

<
0
o
Qo
o
O
(&)
(*)
(o)

AR

@0
°Qo%o o
| '.900
- o)

Jeudi de Fleurus - 17/12/2015

o no) Ve g
OQ‘ f’ . e ("\('r © N
y @O0 05 o
: »C/ Qv O P(O}):)O s (e

=l o LV Q c)(-b‘-._\'
9% © 640,90 QY
2:°0® ©O  QoPle
p P Q- O
e 200
16



&/
&)
LHUB-ULB

emie

7

B-Thalass

B-thalassémie intermédiaire
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a-Thalassémie ®

LHUB-ULB
o-thalassémies "mineures"
o-thalassémie 2 o-thalassémie 1
00
Oly . w M e Hb A2 \L
A ':> @
000
Rl & P (]
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o-Thalassémie ®

LHUB-ULB

o-thalassémies "majeures"

i s ) S
6

hémoglobinose H

N e
53

Hb Bart's hydrops fetalis syndrome

Blood 1998;91:2213
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Variants de I'hémoglobine ~ ®

LHUB-ULB

O mutations dans les zones codantes des genes a et B

[0 1247 variants connus
B substitution
B troncation
B élongation
B fusion
[0 20% fonction anormale
B polymérisation
(S, C, D, E, O-Arab...)
B affinité anormale
B oxydation
B instabilité

[0 Bruxelles: 2,3%
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Démarche diagnostique ®

LHUB-ULB

/ détecter \
/ quantifier \
/ identifier \
/ interpréter \
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Démarche diagnostique ®

LHUB-ULB

n» M

—
| —
| —
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Démarche diagnostique Q

LHUB-ULB

SEHT

n» M

—
| ——
| —

1l
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Analyse de I'hémoglobine &

LHUB-ULB

[0 tests de premiere ligne (détecter)

charge
fonctionnels
O polymérisation variants courants
0 stabilité et cliniqguement significatifs
O affinité [tout laboratoire]
affinité
O oxydation
O tests de seconde ligne et spécialisés (identifier)
charge
chaines de globine variants courants
peptide et cliniguement significatifs

. [laboratoire spécialisé]
spectromeétrie de masse

génétique
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Electrophorese

‘F\ - .- -
S, D, G C‘ ——
C,E, O, A, - -

agarose/acétate cellulose pH 8.4

Hb pI

6.80

6.98
7.05
7.21

7.40
7.42

L
NnFZ > =

&

LHUB-ULB
o - R F
— -_— e - wmA D E G A,
R - — g

C

citrate agar/agarose pH 6.2

focalisation isolélectrique

Jeudi de Fleurus - 17/12/2015

25



Electrophorese capillaire &

LHUB-ULB
005 < i < ] occe] <
2 5 2
Qo O I oo I
0
0.04 W I 0,000
f ooz 0.0 )
e
o Qs ot I
(1] ]
a4 .
amy . L] [alus
& avio 2
o E g oot 2
oo E < ooy E Py 0008 g
DL . 2
£ I aom| ” -
DQ‘L‘J_VJ_&; {':—'{ﬁw
Eilaany Fili il
40 45 50 40 E5 %0 0 25 80 . as . 40 an 35 : a0
Ti:-.l (mi,ff Time (min) Time (min) Time (min)
HbA 616 %
HbF 1.8 %
HbS 33.6 % e
Hb A2 3.0% Hb S
Hétérozygote A/S
AIS heterozygous
Hb F Hb A2
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Electrophorése capillaire Q

LHUB-ULB
1.06
1 J-Baltimore
1.04 L J-Oxford
{ J-Sardegna
. Anderlecht?
Tokoname® < Ube I
102 1 00 Mvate
< & J-Broussais
~.
< : - OH
~ 1.00 + <>Ma|'sei|le 0 Loire*, Hafnia, ope
0 i Saclay*, Chicago®, Fontainebleau®
T O Athens-GA
D_ L
w 098 +
N i
:'_) G-Coushatta
i D-Punjab, Lepore g
2 096 | G-Phil.*, D-Ouled Rabah O Ottawa*, S
B-Copenhagen < stanleyville I
OCE
0.94 +
O-Indonesia*
<>O-A|'ab
r <>C-Harlem
0.92 +
- OMaputo* Cc
090 -—— v
0.80 0.90 1.00 1.10 1.20 1.30

RMT CZE pH 4.6 (X/A) Ann Clin Biochem 2003;40:659
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Chromatographie liquide Q

0% -
] A ( S
20% | J

LHUB-ULB

1
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|
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1% |
”wj i
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Chromatographie liquide Q

LHUB-ULB

305

Za%T

(REES

Hb G-Coushatta Hb Korle-Bu Hb D-Iran
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Analyse de I'hnémoglobine )

LHUB-ULB

[0 tests de premiere ligne (détecter)
m charge
m fonctionnels
O polymérisation
O stabilité
O affinité
O oxydation
O tests de seconde ligne et spécialisés (identifier)
m charge
chaines de globine
peptide
spectrométrie de masse
génétique
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Polymérisation ®

LHUB-ULB

"} |
-’ -
7y (.
& - . i’ “\
£ //' :
2 "
s o
Ay ~ -
o’ _/" -
» - / >’ '}
- g y
:._ ~ g :-. = } \’.
=1 \‘ b} :z;) ‘ :-{ —~
T AA AS
1 age V'
Test d'Emmel Test d'Itano (solubilité)
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Instabilite ®

LHUB-ULB

Test a l'isopropanol
(a la chaleur)

Hemoglobin 1990;14:137
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Affinité

O hypoglobulie

O polyglobulie
B récepteur EPO
B régulation EPO

m déf. 2,3 BPG mutase

25 -

Saturation (%)
=

&

LHUB-ULB
Hemolysate Pisa (torr)
—Patient 8.9
==Control 12.6
20 40 60

PO, (torr)

Am J Hematol 2010;85:848
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Oxydation Q

LHUB-ULB

120

12.0F 1007

1C0

8.0
8.0 b3
i 60
® 80
4.0
40
20 20
Q 1 1 \ L 1 M L L L
450 500 8550 600 650 50 500 550 600 €50 700

Almu) Alm)

Fig. 2. Visible spectra of MetHb M Milwaukee-1, MetHb M Saskatoon and MetHb A in 0.1 M
potassium phosphate buffer (pH 7.0). , MetHb M Milwaukee-1; — — —, MetHb M Saska-
toon; - , MetHD A.

Fig. 3. Visible spectra of HbO, M Milwaukee-1 in 0.1 M potassium phosphate buffer (pH 6.5)
under air and under pure O, gas. The spectra at pH 7.9 under air or pure O, gas were essentially
the same with the spectra at pH 6.5 under pure O, gas. — — —, HbO; M Milwaukee-1 at pH 6.5
under air; , HbOQ, M Milwaukee-1 at pH 6.5 under pure O4 gas.

Biochim Biophys Acta 1969;194:6
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Analyse de I'hnémoglobine )

LHUB-ULB

[0 tests de premiere ligne (détecter)
m charge
m fonctionnels
O polymérisation
O stabilité
O affinité
O oxydation
O tests de seconde lignhe et spécialisés (identifier)
m charge
chaines de globine
peptide
spectrométrie de masse
génétique
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Chaines de globine Q

LHUB-ULB

35 35

2
ME wl E

(04
25 ' BC 25 o
20/ B 20 B
15 154
ﬂ-. 1 o —H P
Time:(min) Time (min)

10 11 12 13 34 15 76 37 18 18 20 10 11 12 13 14 15 18 17 18 19 20

J Chromatogr B 1998;719:47
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Chaines de globine

&

LHUB-ULB
2.25
O O-Indonesia*
2.20
V- ate™
&
2.15
<
& Anderlecht Hope
2.10
&C
205 | J-Oxford J-Baltimore
LI{IJ =T Ube II¥ & ~J-Sardegna
rLoire, Chicago®
g [ ’ S © (§o- F-Broussais Harlem Hafnia
S 200 otava O0Q S OIS athens-ca
'xz [ Q> Saclay*, Tokoname* & S
1 G-Phil.* Fontainebleau -Funjab
195 - © / /" Lepore Maputo*
[ Stanleywlle II* G-Coushatta O
i DOuIed Rabkah
1.90 -
i &
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180 |
i OGCopenhagen
175 i
0.92 0.97 1.02 1.07 1.12 1.17 22

RMT MEKC X/aA

Ann Clin Biochem 2003;40:659
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Cartographie peptidique &

LHUB-ULB

o [P

B-Globin Ts

Ty2

Hemoglobin 2001;25:259
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Spectrometrie de masse

&

LHUB-ULB
CoIIiin'tI)n gas
D)
; S > .,ﬂ Detection
Q'() ) Q'() )
Q1 Q2 Q3
Mass filter Collision cell Mass filter
™ 15128 Normal Varlant
© B - - FAS 14+

| ] | | i 15+ “

| Ut Lo 16+ 2* Gv““\r

| 0 Ll ‘MLMJJ vz B

%! ""’““‘&f\",,’f‘""’“ = s;..A; —

-1 ’ FSC 14+

. ™ prasH a

| L4 / 15+ 15+

} - / Fiash 15+ ¢ yg &Y

oL_‘; - g WAL 'r/ - >y

16000 16200 15400 15600 18800 1 020 1056 1060 1064 1068 i 1072 1076 1080 1084

z

Clin Chem 2001;47:1308

Proteomics 2014;14:1232
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Séguencage ®

LHUB-ULB

-GG
a7 =28

o :§$ @ 9 9 @

AL

A A
C A

3!

88 89 90 91 92 93 94 95
Leu Ser Glu Leu His Cys Asp Lys
CTCGAGTGCGAGCTGCACTGTGACAAG

CTGAGTGAGCGCACTGTGACAAGLC
Leu Ser Glu Arg Thr val Thr Ser
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Interprétation ®

LHUB-ULB

SU% T I

W

WIAVIIE

—
| —

Hb F 0.6%
P2 2.1%
P3 1.2%
A 58%
A2 4.1%
S 34%

Jeudi de Fleurus - 17/12/2015 41



Interprétation

ST

26T

Last } i

ﬂ I\ %
L/ A
a L 2 . 4

Hb F 0.6%
P2 2.1%
P3 1.2%
A 58%
A2 4.1%
S 34%

Q

LHUB-ULB

Recherche d'hémoglobinopathie
Hb A + "Hb S" (34%)

Hb F 0.6%

Hbfe—d=tT
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Interprétation

ST

26T

Lot

Hb F

0.6%
2.1%
1.2%
58%
4.1%
34%

LHUB-ULB

Recherche d'hémoglobinopathie
Hb A + Hb S probable (34%)
Hb F 0.6%

Conclusion
Hétérozygote S probable
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Interprétation

ST

26T

Lot

Hb F 0.6%
P2 2.1%
P3 1.2%
A 58%
A2 4.1%

;

LHUB-ULB

Recherche d'hémoglobinopathie
Hb A + Hb S probable (34%)
Hb F 0.6%

Conclusion

Hétérozygote S probable

-taux Hb S bas

-carence fer
-a-thalassémie [ MCV, MCH
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Interprétation

ST ]

26T

Last } i

—

1
2 3

|

PJJ j _j_\‘x :

1

@ l

Hb F
P2
P3

A
A2

S

0.6%
2.1%
1.2%
58%
4.1%
34%

LHUB-ULB

Recherche d'hémoglobinopathie
Hb A + Hb S probable (34%)
Hb F 0.6%

Conclusion

Hétérozygote S probable

-taux Hb S bas
-carence fer
-a-thalassémie

-test du partenaire
-conseil génétique
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v

Interprétation <

LHUB-ULB

m NEQAS United Kingdom National External Quality Assessment Service

Homepage | General Information | Contact Us T Forum | Links Pririt Coni

Web Pol

Abnormal Haemoglobins/HhA2/HbF

Andrology

Chemistry Scheme Details Contact Details Further Info

Genetics
| Analytes or Clinical Applications Covered

Haematology

s Sickle screen tests

Histopathology Hb fraction identification

- Quantitation of HhAZ, HbF and HbS as appropriate

Immunelogy Interpretative comments

Microbiolo

_____________________ Y [ Material Distributed |

Schemes by

ivortigation | Human whole blood (CPD-A1) |
| Distributions per annum | | Samples per Distributi |
E IE |
| Scheme Started | |Accreditati0n Status |
| 1968 || Fun |

| Available to laboratories in the following categories |

UK clinical
UK non clinical
Man UK
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Plan ®

LHUB-ULB

1. Hémolyse
2. Hémoglobinopathies
3. Enzymopathies érythrocytaires

4. Membranopathies
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Métabolisme érythrocytaire &

- erythroblast

l - reticulocyte

LHUB-ULB

(k)
el

5 é; b
APK | IRES o\ (@

O ey, (29

(ADP)
R
o

Theor Biol Med Model 2005;2:18
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Déficits enzymatiques Q

LHUB-ULB

O anémie hémolytique ».
B aigueé \
m chronique (+...)

O affinité Hb augmentée

8535338383

Oxyhemoglobim (%Saturation)

[0 oxydation Hb
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Déficits enzymatiques )

LHUB-ULB

G6PD B X (X)
PK ++ X
GPI + X (X)
PSN + X
ADA (1) + X
EN (+) X
PFK (+) X (X)
ALD (+) X (X)
GS, GR, GPX (+) X X (X)
TPI + X X
PGK (+) X X
HK (+) X
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G6PD

[0 production de NADPH
B métabolisme du glutathion
B protection contre I'oxydation
O déficience
m prévalence mondiale 4,9%
B liége a X

2 NADP+* 2 GSH H,0,

V

G6PD GSSG réductase  GSH peroxydase

6-P-glucono " 2 NADPH A\ GSSG A H.O
lactone + 2 Ht 2

glucose-6-P

LHUB-ULB

?ﬁé
'i‘ff 5%

Xy XX

Blood Cells Mol Dis 2009;42:267
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G6PD &

LHUB-ULB
D 160 mUtationS Coenzyme domain
[0 classes
| I: <1% Substrate

binding site

m JI: 1-10%
m JIII: 10-60%
B IV&V: >60%

~ Coenzyme
binding site

B+adomain
K fﬁ% ﬁi@ 808 3@%’?) ol 9%;

2 3[4] 5 6. L L8] Jo. | 6. I|aclsx]ass)
LA v R {%ﬁﬂl‘
o
© A-(9680)

@® urion

Lancet 2008;371:64
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M 10-11.9%
B 15-26%

&

LHUB-ULB

Blood 2008;111:16
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Pyruvate kinase

O production ATP, régulatrice

O 2 genes, 4 isoenzymes

B PK-LR (chromosome 1)
[PK-L, PK-R]

B PK M (chromosome 15)
[PK-M1, PK-M2]

B 190 mutations
O prévalence: 1/20000
O répartition mondiale, malaria ?

1.3DPG—
A
"Phosphoglycerale e 2.3 DFG
knase -+ ATP Dyphosphoglycerale
3 PG «—— 4 phosphalase

Phospho- P Glucose catabolism
glyceromutase Membrane structure
2-PG Cation pump
" Glutathione synthesis
Enol
= I Nucleotide salvage
PEP
- ADP
I'Pvrwam m t
+ ATP
Pyruvate
‘Lactate !+ MADH Adenylale kinase®
dehydrogenase F‘ NAD AMP

2 ADP
Lactale o
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Diagnostic

®)

LHUB-ULB

D aCtiVité enzymatique —glorr:alenzyrr(\gé?;iBande"‘)
B bonne corrélation clinique i
2
m U/g Hb - U/LRBC
B pieges 3
O réticulocytes
OO0 instabilité in vitro E - 2 o s
[0 cytochimie Age o ABCS (daye)
O biologie moléculaire
. P ’ «»| Normal + G6P P Normal - G6P
B relation génotype-phenotype ? 3 3
B anténatal 5 2
O cytométrie en flux “ ‘
A Fluorescence B Fluorescence
.| Hemizygote .| Heterozygote
3 + G6P 3 + G6P
C Fluorescence D Fluorescence
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Plan ®

LHUB-ULB

1. Hémolyse
2. Hémoglobinopathies
3. Enzymopathies érythrocytaires

4. Membranopathies
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®
LHUB-ULB

Membrane

Tropomodlin

57
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Sphérocytose ®

LHUB-ULB

< 1%
15-20%
< 5%
50-60%
20%
O prévalence: 1/2000-1/5000
[0 transmission
m  AD (65%)
B de novo (25%)
m AR (10%)
O sévérité variable Br J Haematol 2008;141:367-75
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Q

LHUB-ULB

Elliptocytose

junction complex

auto-association
sites
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Stomatocytose ®

Low-Vmax Diffusional

P
e . __[Pra cryohydrocytosis
5. |Na-pump K CI Na'e - Pa>™1.a
K Ca Na* Na:K:2Cl PR
Na:H v—\
SITS/DIDS ]
Dlcar
2 [Ga*] j .
CaB cl

Os:xC¢, X;,fun[Hb]

HCOs + H" Y jacobs-
I Stewart
Mechanism

CO,+H,0

“or At equilibrium
. e, _[HeO3l, _ I,
[Cr], HCO3), M1,

E=-BLin@=-10mv

dehydrated form (DHSt) (xerocytose)
overhydrated form (OHSt) (hydrocytosis)

intermediate forms
m cryohydrocytosis
m familial pseudohyperkaliemia

O 0O O
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CDA ®)

LHUB-ULB

CDA | deficiency

J

underglycosylation B3
CDAII
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Démarche diagnostique Q

LHUB-ULB
dépistage
1¢re ligne
dépistage
2¢me |igne
/ diagnostic \

morphologie
indices érythrocytaires
réticulocytes

OO0 O

cryohémolyse hypertonique
éosine-5-maléimide
(résistance osmotique)

OO0 O

SDS page
ektacytomeétrie
(génétique)

OO0 O
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Morphologie
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Indices

0O MRV
O MSCV
O Ret/IRF

&

LHUB-ULB

In HS

FSC 3

%HypoH, = (RBCM,'P'!'!,,':;"!:,:EC:";:LD T100

%Hyper-H, = (RBCAL higher than RBC-H, -HD) * 100
RBCHL

Fluorescence Intensity

In other Haemolytical Anaemias

Fluorescence Intensity

Ann Hematol 2011;90:759
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Résistance osmotique &

oty Severe HS

— Tail

Fﬂw@t -5

.,..- 0 | ey [ ' '

FeETER
T

T
08 0-7

60

40 —

Percentage of lysis

Lancet 2008;372:1411-26
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Cryohémolyse hypertonique &

LHUB-ULB

PATIENT
-+ 1oo”

A

A
’ﬁiw &““‘g’,“‘

reEnoin
—~ lee 2
/\ N\

Jeudi de Fleurus - 17/12/2015

66



Eosine-5-maléimide ®

LHUB-ULB

Panel A Graded Fluorescence

Mean Channel Fluorescenct

SINGLE FRRATETER
Spectrin / Ankyrin e HS
deficiency ®@ @© ¥ pH —| Hemolysis y .‘3:}.9‘
© 4 Macrophage 1]
Contact 9 {
0 \
)
HPP || "' Normal
22.7 units 55.1 units
Splenic SPLENIC
Trapping, ConpiTioning | Further Loss M |
Band 3/ Protein 4.2 Erythrostasis of Membrane N |
deficiency l (
'
N Spherocytes __ [
(i ) A% ; |
\ 7 Release of Microvesicles ‘I - I‘ \ {
<—f—p — @@ \ N 74 7\ t
:@@ § W |
© Microspherocytes o J /‘ L\L \ A 1-40g
{ | 18 188 1884

Cytometry B Clin Cytom 2008;74:244-50
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Dépistage SH ®

LHUB-ULB
Test Sensitivity Specificity Reference(s)
Osmaotic Fragility Fresh =68 % Not given Bianchi et al. 2012
(OF) 24 hIncubn =81 %  Not given

Compensated HS: Fresh = 53 %  Not given
24 h Incubn = 64 %

Acid Glycerol Lysis 95% Not given Bianchi et al. 2012

Time (AGLT)

Cryohemolysis 100 % 86 % Streichman et al (1990)

EMA Binding 89 % -991% 927 % -99.1% King et ai. (2000)
Stoya et al (2006)

Girodon et al. (2007)
Bianchi ef al (2012)
References: Bianchi ef al. (2012) Haematologica 97, 516

Streichman et al. (1990) Am J Hematol. 35, 104. Stoya et al. (2006) Acta Haematol. 116, 185.
King et al. (2000) Br J Haematol. 111, 924. Girodon ef al. (2007) Br J Haematol. 140, 464.
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LHUB-ULB

Dépistage SH

RDWR

Reticulocytes

Cryohaemolysis
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Dépistage SH

[ Cryohaemolysis ]

&

LHUB-ULB

Reticulocytes
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Diagnostic SH

&

LHUB-ULB

sensibilité 60%

mesure intensité déficience
recommandée

B phénotype plus sévere qu'attendu
B résultats dépistage équivoques

B avant splénectomie

O 00

a <~ o-spectrin
— >~ B-spectrin
. . \

ankyrin
L—-
!}‘_ band 3
- “Q protein 4.1
protein 4.2

-
B S < actin
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Diagnostic SH ®

LHUB-ULB
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Ektacytometrie

Vi
A

LHUB-ULB

iPatient name: Noname
Date of birth: 010101
iDonation

emperature (oC): 37,0
End tomperature (oC): 37,0

Resuts kst

Deformability curve determination

Shew stress (Pa) 30,00

08
0,7
0,6
0,5+
0,4~
© 03
0,2+
0,1+
0,0+
0,1+

0,2~
0,30

10

1000 30,00
Shear stress (Pa)

SS1j2(Pa) 2,50  EImax 0,635 m1,08235

Starttime | End time | Shear stress (Pa) Coordinate cnt Alpiels) | B (pocels)

[ 142323 | 1S

[ 1423:30 | 14:2351 |

192343 | 142344 |
[ 142349 | 142381

’
[]
s
6 142336 | 14:23:38 |
7
[
9

14:2356 | 142357 |

180,040,9 | 69,1%0,7

gg g

163,440, [ 91,7404 |
73,7206 | 784210 |

202,3%0,7 | 63,7206 |
2168409 |  59,6%05
21,0210 S7,1204

&
0,281 40,002
0,378 & 0,00¢

0,462 £0,005 |
0,521 #0,003 |
0,569 £ 0,002 |
0,604 £0,001 |

Eof (picels)

#Tries | #void
I E)
%
£l

8/2/8i8/82

£

7
]
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Ektacytomeétrie ®

LHUB-ULB
El max 0.6 -
Cell surface™area
0.5 4 v

g

>
T 0.4 -
'é . Cytoplasmic
2 03 - Cell dehydration viscosity (MCHC)J,
%0 El hyper
c
S N >
w 02 - Cell Volume1

Surface/Volume ratio |
i >
fmin 0.1 - \-/Osmoticfragility’l‘
0 T T T 1
100 200 300 400 500 600

O min O (El max) O hyper

Osmolality (mOsm/kg)
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Ektacytometrie ®

LHUB-ULB

e [4 O3]
— 3pNErOCYEIrE

0.4 -

0.2~

I
290 mOsm. kg
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Ektacytomeétrie

0.7

0.6 o

0.5

0.4 5

0.3 -

Elongation index (El)

0.2 1

0.1 4

®

LHUB-ULB

e==NEG CNTL

@==HS ankyrin def_1
w==HS ankyrin def_2
e==HS ankyrin def_3
e==HS ankyrin def_4
w==HS ankyrin def_5
===HS ankyrin def_6

100 150

200

250

300 350 400
Osmolality (mOsm/kg)

450

500

550 600
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Ektacytomeétrie ®

LHUB-ULB

0.7 =

0.6 =

0.5
z
b
B 04 ===NEG CNTL
'g wensCDA ||
g 0.3 w=HE
£ S CD
o o2 ===G6PD def

0.1 «

0 ¥ v v v u
100 200 300 400 500 600

Osmolality (mOsm/kg)
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Retourner maison ®

LHUB-ULB

1. Hémolyse

2. Hémoglobinopathies

3. Enzymopathies érythrocytaires
4. Membranopathies

5. Message de Noel
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Retourner maison

LHUB-ULB
Examen hématologigue
Numération
Leucocytes v3.2 42-114 x10%3/mm?
Globules rouges v3.03 3852 x1046/mm?
Hémoglobine ¥io0.8 11.8-15.5 gfdL
Hématocrite v3l.z2 35.3-46.1 %
MCY 4103.0 80.8-99.2 pm?
MCH 436.0 26.4-34.2 pg
MCHC 24.8 32-354 gfdL
RDW 414.1 10.8-134 %
Ind. de distr.des GR 49.4 ( ﬁ
Réticulocytes A36.0 W /1000 GR
Réticulocytes absolus 110.3 30.0-111.0 ®1043/mm?
Plaquettes Y153 155-346 x1043/mm?
MPV 7.5 6.4-10 pm?
PCT 0.115 0.115-0.4 %
PDW 16.7 |5,|i\
Volume reticulo. moyen 109.0 / \ um?
Fraction reticulo. 0.5 \ j
immature
a—
Interprétation ?
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Prendre un clinicien par la main
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Merci ! )

LHUB-ULB

... et joyeuses fétes ©
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