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Learning objectives

Approach to anemia
What you should know about “70 baht” CBC

Hemoglobin typing
Thalassemia
Rational use of blood component - The concept
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Bone Marrow

Bone Anatomy
Cartilage
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Bone Marrow

White blood cell

Red blood cell
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Erythropoiesis

Bone marrow

Pluripotent stem cells

Chemical regulation
- Cytokines
- Erythroid specific growth factor
- Erythropoietin (EPO)

Life span
- Reticulocyte - 4 days
- RBC - 120 days

Multipotential hematopoietic
stem cell

l

Common myeloid
progenitor

|

Proerythroblast
(Pronormoblast)

|

Basophilic erythroblast

Polychromatic erythroblast

|
&

Orthochromatic erythroblast
(Normoblast)

|
P

Polychromatic erythrocyte
(Reticulocyte)

o

Erythrocyte



© MO - 6 yrs

oyrs - 14 yrs 12 30

Male 13 39

Female 12 36
Pregnant 1st,3rd trimester 11 33
Pregnant 2nd trimester 10.5 33

Ref : Corbett&Buchsel, 2005



Evaluation of the patient

HISTORY

- |s the bone marrow suppressed?
- Is the patient nutritionally deficient? Pica?

Decreased Production



Evaluation of the patient

HISTORY

- |s the bone marrow suppressed?
- Is the patient nutritionally deficient? Pica?

- Is there evidence for increased RBC
destruction?

Increased Degradation



Evaluation of the patient

HISTORY

- |s the bone marrow suppressed?
- Is the patient nutritionally deficient? Pica?

- Is there evidence for increased RBC
destruction?

- |Is the patient bleeding?
- Actively? In past?

Blood Loss




Physical Examination




Peripheral blood smear




Peripheral blood smear

Target cell Tear drop cell

1. Liver Disease 1. Myelofibosis

2. Thalassemia 2. Infiltration of BM

3. Hb E 3. Tumors of BM

4. Post splenectomy 4. Thalassemia



Peripheral blood smear

Stromatocytes Echinocytes

1. Liver Disease 1. Uremia
2. Peptic ulcer
3. Gastric Ca
4. PK-D

Called Burr Cells

2. Acute Alcoholism

3. H Stomatocyosis

4. Malignancies




Approach to anemia

Evaluation of anemia in the adult according to the mean corpuscular volume

Anemia detected on CBC
v

Evaluate MCV and look for other "flags™ on CBC report for

presence ol abnormal RBCs, or examine peripheral simear

[

‘ Minor population of " Minar population of *
MCV low < micracytic RECs present MCV normal macrocytic RBCs present | MV increased
(<80 L) (B0 to 96 L) (>100fL)
! : : { }
Iron studies Requires additional testing, such as:
= Examination of peripheral = Dysplastic = Serum Bi12 Other causest
¥ v ) cmear for ;bmmdpasc_-, features present and folate levels = Increased
® Presence of hemolysis ® Cytopenias present ® Methylmalonate reticulocytes
= Low Fe = Low Fe ® Normal to high Fe (ALDH, bLindirect bilrubin, § hapteglobin) + (if needed) ® Liver disease
& High TIBC & Noarmal or low TIBZ s Any TIBC = presence of blood loss = Homocysteine ® Hypathyroidiem
® Low ferritin ®= Naormal or high ferritin * Normal to high "B marmow suppresaion Myelodysplastic (if needed) ® Drugs
= (low reticulocyte response) disorder |
= Renal Insufficiency (elevated creatinine) ¥ v
" Low B12 * Low folate
+ + = Elevated * Normal
Iron deficiency: Anemia of chronic disease: | | ® Iron overload present | ® Teardrop red cells methylmalonate "l‘“d‘Y'm'b"‘"
determine cause infection, inflammation, = Siderocytes on = Target cells " Eleva:edd’.‘ . E evabed )
or mlﬁgmnﬂ pu‘lpra| amecar - S*mmm.y hﬂﬂlfl’v ne NMCYM, .
® Sideroblasts on = Ppgitive family history ‘ *
bone marrosr
™ B12 deficiency: Folate deficiency:
+ determine cause determine cause

Siderablastic anemia: | | Alpha or beta thalassemin:
determine cause perform hemaoglobin

electrophoresis
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Principle of automated CBC

Electrical impedance and conductivity
Flow cytometry

— Fluorescence

—Light scatter at various angle

—Light absorption of cell stained in flow

Electrlcal 1mpedance
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Electrical impedance and conductivity

Direction of cell flow
Vacuum

Y
2
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A

electrode

=) ©

1 pulse =1 cell




Electrical impedance and conductivity

2-20 fL

Neutrophil

36-360 fL

Separated by Volume



Flow cytometry
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RBC Parameters

Parameter Unit of reporting Method of
determination

RBC count x 108/uL
Direct measurement Hb g/dL
MCV fL
10
Indirect measurement MCH pg Htl)};éo
MCHC g/dL Hb
Hct x 100

RDW %



RBC Distribution Width

RBC x 10%/pL /\

20" percentile :
\ 80" percentile

< >

RDW

MCV (fL)
75 80 85 S0

80t percentile - 20" percentile
RDW = X constant

80t percentile + 20" percentile




Three part differential

SMALLEST CELLS
Rﬂf“‘ R2 B2 R3R3
| |
| | |
WEBC 1l
|
RO — Region 0 ; .
R1 —Region 1 !
R2 — Region 2 !
RS — Region 3 '
R4 — Region 4 '

WBC Count

LARGEST CELLS

5

-
g
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35-90 fL = lymphocyte
90-160 fL= manonuclear cell
160-450 fL= granulocyte
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WBC Count

Five part differential
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WBC Count

Six part differential
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Reticulocyte count

d
R

5 .

20

3

o %Corrected (RetiC) = % RetiC x patient’s Hct
45

o Reticulocyte production index = %corrected RetiC

maturation time

maturation time (days) = 1 (Het 2 40%),
1.5 (Hct 30-40%)
2 (Hct = 20-30%)

2.5 (Hct < 20%)

Absolute reticulocyte count= %reticulocyte x RBC

o >100,000 = Appropriate bone marrow response

o < 50,000~ Inappropriate bone marrow response

o 50,000-100,000>combined etiologies



Normal Value

o Hb 13-18 g/dl men
12-16 g/dl women

o Hct 40-52 % men
35-47% women

o RBC count 4.4-5.9 x101?/L men
3.8-5.2 x10'2/L women

o RDW 11.5-14.5

o MCV
o MCH
o MCHC

o WBC

o PLT

80-100 fl

>27 pg
32-36 g/dl

3.8-10.6 x10°/L men
3.6-11.0x10°/L women

150 - 440 x10° /L



Special condition on CBC

Component Disorder/Condition

Effect on cell count

Red cells Microcytosis/schistocyte
Howell-Jolly bodies
Polycythemia

White cells Leukocytosis

Acute leukemia
chronic lymphocytic leukemia
viral infection

Chemotherapy of acute leukemia

Platelets Platelet agglutinins
Plasma Cold agglutinins

Cryoglobulins

Under estimated RBC
Elevate platelet count
Under estimated RBC
QOverestimated RBC

Spurious low WBC

May artificially increase platelet count

Underestimated platelet count
sometimes with spurious increase in WBC

May underestimate RBC with spurious
macrocytosis

Variation in platelet count
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Structure of Hemoglobin

Sylvia S Mader, luquivyinto Life, It =cition. Copyigat @ 1997 The MeGrawd lill Companies, Inc. allrights re s21vad

Hemoglobin Molecule

] heme
|ro _— group
g chain

c chain

S

-----

red blood cell

W helical shape of the
polypeptide molecule

The Inquiry into life, The McGraw-Hill, 8th Edition, 1997

Hb consists of 4 subunits
- 2 a-chain/ a-like chain
(¢(Zeta)-globin chain)
located on Chromosome 16
- 2 B-chain/ B-like chain

(y(Gamma), 6(Delta),
g(Epsilon)-globin chain)

located on Chromosome 11



Globin gene synthesis
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*Lessons from the thalasemia. Nature Reviews, Genetics, volume2, 2001



Globin gene synthesis
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erythro- type
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*Lessons from the thalasemia. Nature Reviews, Genetics, volume2, 2001



Globin gene synthesis

® Normocyte

/

~ ~ Bone marrow
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Postnatal age (weeks)

*Lessons from the thalasemia. Nature Reviews, Genetics, volume2, 2001



Normal Adult Hemoglobin

HbA 96-98%
- HbA : a2 32
HbA2 1-3%

- HbA2 : a2 62
HbF 0.5-1%

- HbF : a2 y2



Globin genes

Chromosome 16

Chromosome 11

a-globin genes

requlatory ,
region { a o
fr\| AR V\\
L
o-LCR
Hemoglobin types
embryo I:> fetus |:{> adult
5 %3 a5
B-LCR
€ Y N o B
AN TR W
regulatory
regions

I I

80 kb
B-globin genes




Globin genes

HS-40 4

Chromosome 16 02 o

Telomere

EMBRYO
2e2 o2y2 22
o2e2 02062

(22

5 4 3 2 1 € (}Y }YY 8 I3

Approximate scale:
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10kb



Cluster of Globin gene

Beta Globin Gene Cluster
Chromosome 11

epsilon gamma delta beta
G A
3 — N
Y l l 5.
Hb F Hb A2Z2 Hb A

Alpha Globin Gene Cluster
Chromosome 16

Zeta 2 Zeta 1 Alpha 2 Alpha 1

3' — B -




Deletion of alpha globin gene

| | y 351 3 1 | - EACS KNS I RS SR | | | - | y 3 11 1 3
| ‘ | |
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Deletion of one alpha gene giving rise to alphat+-thalassemia / alpha thal-2 deletion

Ref : Harteveld CL and Higgs DR, Orphanet J Rare 2010;5;13-33.



Deletion of alpha globin gene
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Deletion of one alpha gene giving rise to alphat+-thalassemia / alpha thal-2 deletion

Ref : Harteveld CL and Higgs DR, Orphanet J Rare 2010;5;13-33.



Deletion of alpha globin gene
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Deletion of two alpha gene giving rise to alpha®-thalassemia / alpha thal-1 deletion

Ref : Harteveld CL and Higgs DR, Orphanet J Rare 2010;5;13-33.



Deletion of alpha globin gene
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Deletion of two alpha gene giving rise to alpha®-thalassemia / alpha thal-1 deletion

Ref : Harteveld CL and Higgs DR, Orphanet J Rare 2010;5;13-33.



Mutation of Beta globin gene

Chromosome 11
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Thalassemia disease

Thalassemia Major

Tranfusion-Dependent Thalassemia
TDT

- Severe anemia presenting early in life
- Require lifelong RBC transfusion

- If untreated, lead to dead in first decade
of life

Homozygous Beta thalassemia (p°/p?)
Beta thalassemia/Hb E (B%/BE)
Bart’s hydrops fetalis

Thalassemia Intermedia

Non-Transfusion-Dependent Thalassemia
NTDT

- Mild anemia
- Diagnosed usually in late childhood

- Occasional blood transfusion may be
required

Beta thalassemia intermedia (B%/p+ or p*/p*)
Beta thalassemia/Hb E (B%/pEor p+/BE)

Hemoglobin H disease



Beta thalassemia

BO-thalassemia mutation B+-thalassemia mutation
Codon 41/42 deletion (-CTTT) Codon 19 (A>G)
Codon 17 (A>T) IVS I nt-5 (G>C)
Codon 35 (C>A) IVS Il nt-654 (C>T)

Codon 71/72 (+A) Codon 26 (G>A)



Spectrum of Thalassemia

Phenotype
Non-transfusion-dependent thalassemias:
NTDT Transfusion-dependent
l thalassemias: TDT (TM)
Transfusions Occasional Intermittent ' Regular, lifelong \
seldpm transfu.sions transfusions transfusions
required required required required

NTDT
a-thalassemia frait Mild HbE/B-thalassemia Deletional HbH Non-deletional HbH
B-thalassemia minor Moderate HbE/B- B-thalassemia major
HbC/B-thalassemia thalassemia Severe HbE/B-
thalassemia

B-thalassemia intermedia

Genotype

'"Muncie HL et al. Am Fam Physician 2009;80:339; *Galanello R et al. Orphanst J Rare Dis 2010, 3:11; *Harteveld C et al. Orphan=t J Rare Dis 2010,
5:13; 4Cohen AR et al. Hematology Am Soc Hematol Educ Program 200414



Point of Hemoglobin Typing

Hb A a2 B2 Hb H B4
Hb A2 a2 52 Hb Bart’s Y4
Hb F a2 Y2

A. Decrease production : Janna Hb

Normal : (aa,aa)(B,8) B. Abnormal production (amino acid)
Variant Hb Ex; Hb E, Hb Cs



Principle of thalassemia

o P O o b o b
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Alpha globin

-25 % -50% =75 % -100%
Bart’s
thal 1 '
Normal othal2 «tha H diseases hydrops
[ I [
L i |

Alpha globin genotype Chain Deletion



Hemoglobin typing
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%Hb F=0.9

% Hb A, = 6.0

Hb-typing : A,A(High A))

lana :

beta thal trait

Calibrated Retention Peak
Peak Neaune Aread Arca® Time (min.) Arca
F 0.9 -—- 1.07 14915
P2 -—- 45 1.26 79750
P3 3.6 1.62 63911
Ao - 85.1 2.35 1517026
A2 6.0° - 3.61 107770

F Concentration = 0.9 %

A2 Concentration =6.0* %

Analysis comments:

values outside of

a
-

)

| | &
\ ! o
\__/

4
4
4
o 0™ 1
- [}
- I
e [\
’I
'
0.0 S 4
'
4
|
4
——— —
0

—

A

—p—

Time (min.)

Genotype B/B0 vi3a B/B+

7329 3 —mutation DNA

09392 a —thal 1 DNA




%HDb F =

0.7

% Hb E=26.2

Hb-typing : EA

wlawa: Hb E trait
nu18Lin @ % E > 25 %Always not have a thal 1 included

| } :
F .
Pz : .
P3 - 4.4 1.69 100671
A0 --- G0.6 242 13855384
A2 26.2" — 369 6913959

F Concantration = 0.7 %
A2 Concentration =26.2% &

Analysis cemments:

Tota® RArxes 2,238,038

*Wal es catside ol czpectad rurges
£5.0-
AN . ]
I "
3C.C I 4
- \ |1
e | r
@ lI

-----

Genotype [B/BE

N3t EA , %HbE>25 figansa
{11 Hb typing sfin lanaua:
laims13 a —Thal1 DNA

Il-l'-—(‘.l'l D 76.7"C. Conl w DCT | aberatorderz Srrvinea 19:37 E-0R%~-700
AL Var I 12: 38 M5-039-34 Hezl L #¥] 14
[ % of % of
A Peak RTCs2 1A ]
-
||| 1 linknnun 41 2.7
| | 7 lakosiun Pl .1
| 3 Unknuun 1% 1.3
| [} A A0 Hindow 201 5H.D
l | 4 5 C Windaw 254 Z8.4
' |l | #x% Hh Uarlant: F Windou
) l |
LI | Hib L Vhian ©.5 %
1 = 2 4
1 [ ' 1
LAY Re s s AR ED) g0 = Meen= 1194 Hazrl Inr= 71¥A4a4
I B C L
SELECH HELH| KESCHLE KETURN
SHHPLCS




Hb E + Hemoglobin H disease
(BE/p + o thal-1/o. thal-2 )

Hb-GOLD|| 76.2°C. Cool x | PCT Laboratory Services 22:00 14-08-2000
AZ/Var 13:47 07-10-99 Hell 11 sompong
#4 of 4 of

Peak RT(s) HbA Hb

1 Unknown 37 6.5

2 Unknown 165 2.1

3 A0 HWHindow 198 74.3

4 E Window 257 16.5

5 Unknouwn 309 0.1

N

VA

%% Hb Variant:

E Hindow

HbF less than 0.5 %

U
1 Z 3 - 5
' | | | ' |
100 200 300 400 s Area= 511 Baseline= 21079
A B C D
SELECT PRINT RESCALE RETURH

SAMPLES




%Hb F =2.6

% Hb E=23.7

Hb-typing : EA

wilawa: Hb E trait(Prob with a thal 1)
Hb E Trait n%HbE < 25

Hh-GOLD || 76.2°C. Cool x PCT Lahoratory Service Co.

22:88  §-10-2003

A2 \ar 122 1072 |Well 16 16

/of 7 of
Peak Rl(s) HhA  Hb
1 Unknown 45 3.6
2 flc Window 78 5.8
3 T Window 125 2.6
4 Unknoun 152 2.6
5 Unknown 168 2.9
b A8 Window 263 07.8
7 Window 254 237

fo”

s b Variant: E Window

Area= 733

Baseline= 22525

12 3456 7

100200 300 400 s
a B

SHICT il

SAMPLES

(
RESCALE

)
RETURN

Genotype B/ B E

M99
a —thal 1 DNA




%HDO F =14

% Hb E=84.0

Hb-typing : EE

wiawa: Homozygous Hb E

Paak Name Area® Area% Ti;;-?;;;f) ;rea
F 1.4* 1.07 27973
P3 58 1.68 130033
Ao --- 3.9 2.25 87840
A2 84.0" --- 3.63 2009977
Total Area :2,255,823
F Concentration = 1.4*%
A2 Concentration =84.0* %
Analysis comments:
*Values outside of expected ranges
0 ey I
| N33
e ] J
15.0
- ”- |'L'. . / g L
0.0 —:_,M-\ : A / \T/L\‘- : / , S
S B o —

-
f—f_'_rvT'v

Time (min.)




%HDb Bart’s
Present

%Hb F =
2.2

% Hb E =
14.7

%Hb CS =
2.6

Hb-typing :
CSEABart’s

wiana: EA Bart’s diseases with Hb CS

r:Jibc- Retent ion Teak
Poak Nane Areat Areat | Tisa dsin ) Aswa
| : Py .': . ! o8 YIRS
=4 raown | 31 . (AW
» <! 1 )1 61 52537
L 0300
Ad 1 %r I 1 187 A L)
x;-..r-'m 1 05 (m , 8138
x 1 4:5=L#ﬂgk¢7r*
_..-v’d)u 1 4 ! AAAR S 0159

F Concentration = 2.2%)%
A2 Concentration =14.7% %

Anaiyam Corrresls

Tine (nin.)

Hb CS

Genotype B/ B E
Genotype a-thal1 / acs




%Hb Bart’s H %Hb F % Hb A, Hb-typing :
Present 0.4 1.5 A,ABart’s H

wiawa: Hemoglobin H disease

Calibrat Featention Foak
Poak Mame Area’ Areat | Tise (min.) Arca
F 04 | 1.07 7544
P2 36 | 127 63280 |
P3 - 33 | 161 57175}
AD 908 244 1578815]
A2 15° — 3 60 406 |

pmmmietel, Genotype /§
a-Thal1 / a-Thal2

ANaYSIS comments

)




%HbF
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Lana: Hb Bart's hydrop fetalis
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red cell indices and Hb typing
l

normocyte microcyte

HbA2+A Hb A+CS HbE+A Hb EE Thal.Dz HbA2+A

‘ HbA2>3.5%
HbE=25-35% HbE<21% HbA2<3.5%  Dx: p-thal tr.
— ——
Hb<10g/dl Hb>10g/dl Hb<10g/dl Hb>10g/dl







Betp Thalassemia Major — bone changes
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Enlarged spleen and liver
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Thalassemia syndromes

Asymptomatic Hydrops
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Genotypes Silent HbH Deletional HbH | Non-deletional Transfusion — HbH hydrops
HbH dependent HbH
1° -/ -/ LY ALv] -/~ S LPALV] ALV
~/aTa /] ~[ad’ a'o/a’o
ad'o/dTa
2° P thal + P globin variants such as Hb E, - -
HbC, Hb S, homozygous Hb E, B
thal/Hb E etc.
30 - KLF-1

* V. Viprakasit et al., Alpha-thalassemia syndromes: from clinical and molecular diagnosis to bedside management
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Screening test for Thalassemia

Screening test for Thalassemia (2 tests for screening)
- Red cell Indices (MCV, MCH)
- One tube osmotic fragility test
- DCIP - DiChlorophenolindoPhenol preparation test
- Hb E screen

BIGSTOCK




Confirmation test for Thalassemia

Confirmation test for Thalassemia
- Hemoglobin typing
- Molecular testing
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Thalassemia disease

a Thalassemia : AzA Bart’s H, CS AzA Bart’s H
B thalassemia : AzF, EF, ARFA, EFA

af thalassemia : EA Bart’s, CS EA Bart’s
Others : EF Bart’s, CS EF Bart’s




RBC Indices & PBS




One tube osmotic fragility test

OF Of
legatw  Fosit

Negative : ansazang laduns Litusaadilis 5o
aalusaadiizutialaiguuse 12in a-Thalassemia 2
Hb Constant Spring

Positive : d15azan8gu 0191ilu  o-Thalassemia %358
B-Thalassemia LiianansTu Positive ApIdasIDEN
\@DAM539 Hb typing waz DNA analysis 6ia liivaazle
nuidusraadifiasiialvu




DCIP - DiChlorophenolindoPhenol test

Db
=)
So
2

11 EDTA blood UuluiAgas centrifuge # 1000 rpm/min
10 u'\ﬁ ua:ﬁodouﬁt‘ﬂuwa‘lau‘l

BN DCIP reagent 5 ml AUNRDANAADITUIA 16x100 mm

1§ Pack Red cell 20 pl asluvaaaniuien DCIP waxlvdinnu
Tag mix aaanaasslluiiun 9

vrnaaanaaadly incubate M 37°c WU 1 Halua
. - a 8 .
uazmuuamwnaﬁufﬂuQmmnmznaumnamuﬁqum;dm

"

+ve *v_e_

Negative : d1sazans la .

Positive : ansazangnnaznay analugidl Hb E

Fawulanawviz Hb E, Homozygous Hb E 38 a-

Thalassemia %38 B-Thalassemia il Hb E 524078
Negative 1y 1, Hb Bart’s mnavin Widuiindos e




Confirmation test for Thalassemia

immi DNA coding strand Genetic testing :
3_mmi DNA Template strand

lTranscription

—uca ||cac||cuc ||asa ||uce |{uau ||eeu —  MRNA

lTranslation
N C

—| Ser || Gl || val || Lys || Cys || Tvr || Gy [— Peptide chain Hb typing
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Molecular testing for Thalassemia

Genelic testing

a-thal — Deletion
Multiplex gap-PCR

B-thal —> Point mutation

Direct DNA sequencing of 3-globin gene (3 exons)
Multiplex amplification refractory mutation system (Multiplex-ARMS)



Treatment

Curative treatment
Hematopoietic stem cell transplantation
Gene therapy

Standard treatment

Education and genetic counseling

Regular blood transfusion to maintain Hb 13-14 g/dL
post transfusion and 9-10 at all time

Supportive treatment : Folic acid, MTV
Iron chelation



Diagnosis of Hb H disease

l

Deletional type (--/-a.) ll:eculm'l»laocl ::nsfus:on +
Non-deletional type (--/a."a) on chelation therapy

| |

Clinical criteria: at least 3/5 Age <Byrs
* Clinical anemia affecting daily living

* Functional Hb <7 g/dL

* Retarded growth and height (< 10P)

* Significant hepatosplenomegaly (> 5¢cm) 3 Age > 6yrs
* Frequent hemolytic crisis > 3 time/yr l

M A R R R R e e e

Cmm = - -

v
« Supportive care Splenectomy (with chemoprophylaxis)
* On-demand blood transfusion or
l Regular blood transfusion/chelation*
\ 4
At age > 15 yrs Continue with
Iron overload evaluation Iron overload evaluation + As performed in TDT
+ chelation therapy +chelation therapy

Figure 4. Management guideline in a new patient with Hb H disease. Diagnosis of Hb H disease requires a comprehensive
hematology, hemoglobin and DNA analyses. [+] = with =3 and [-] = with <3 out of 5 criteria.

* V. Viprakasit et al., Alpha-thalassemia syndromes: from clinical and molecular diagnosis to bedside management



Learning objectives

Approach to anemia

What you should know about “70 baht” CBC
Hemoglobin typing

Thalassemia

Rational use of blood component - The concept
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ABO Blood group

A

A antigen

L

anti-B 6

anti-A

A & B antigen

.

AB




Rh D Blood group

Rh System

No Rh antigen

D antigen Anti-D Rh antigen on Platelet

Partial D & weak D




Pretransfusion testing

Type and Screen

> ABO/Rh system
* Forward typing: cell grouping
* Reverse typing: serum grouping
> Others: Screening for RBC alloantibody

Crossmatching



Cell grouping

Anti-A Anti-B Anti-A,B \
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Serum grouping

RBC reagents

Al A2 B O

Patients’
plasma

~

Blood
group




Forward &
reverse
ABO blood

grouping

Tube method

Fatient Patert Patient
RBCs RACs Plsma

Ant-A Armi-§ Tvpe A

Aaribndy Anrhady RRCc

. 2 Reaction cf Serum Tested
Reaction ofCells Tested With Against ABO
Group
Anti-A Anti-B A,Cells | BCels
(0] 0 + . (¢
+ 0 0 + A
(o] + + o) L
+ + 0 o AB
Gel method




RBC Alloantibody screening

RBC alloantibody screening

- - I ]| l
01 & 02 Patient's Positive
screening cell plasma

RBC alloantibody identification
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Blood components

PRC

250-300 ml
Hct ~ 70 - 80%
Store at 4'C

up to 42 days

FFP

Frozen within 8 hrs
of collection
200-250 ml

Stored at -18'C

Up to 1 year

\

Platelet

Plt conc ~ 50 ml/unit
Plt conc 4-6 u

raise plt cout ~
20,000-30,000 /cu.mm.
Plt express ABO and
HLA class | antigen

No Rh or HLA class |
antigens
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Plasma compatibility

Plasma compatibility table
Recipient Donorl!

A B

B O ,/ g | I
B v/

S ENENENE



You Can Give Plasma To:
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You Can Give Red Cells To:




Whole blood

Blood collection

COMPONENT PREPARATION

v
Anticoagulant/preservative
v : *
Soft spin Hard spin
v ‘ v Y l
Nonadditive Platelet Nonadditive Buffy Platelet
RBCs rich RBCs coat poor
plasma O plasma
— l \ 1 —p —
Additive Hard spin Additive — (@ —
RBCs RBCs i I
L 4 &9 _."
Platelet Platelet Cryoprecipitate
concentrate plzz(;:a Platelet
@ | concentrate
Respun, plasma removad, and

Fresh frozen plasma

O,

additive introduced

¥ 5

\

3)

[ l

Cryoprecipitate

(?:;l Frozen ~8 h

and frozen

<3> Thawed 1-6°C, centrifuged
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Thousand Islands, Kingston, CANADA Handout of this presentation

Thank you for your kind attention



