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Preparation

SOparnxonH ﬁ
/v | Plasma ——p ,

BurFry CoAT
MeTHOD

Spin

Heavy .; l Bvﬂy coat ::: )'

i

LPRC WBC < 1.2x10°

Separation Centrifugation Separation <’ & Separation
and

' FFP = Leukocyle
Platolat Platelet Cryo depletien
\ —_ . Rich ——> ) — | ' Poor
f Plasrna - (e /) Plasma (' ‘
- - Heavy ~—— ) )
[ \ Spin \‘ Platelet CRP
Concentrate
\ ‘2:’.‘.’:’ —> -
( — Filter Plt
PRC 5.5x1010, Pooling
WBC < 1x10"1 '-DPRC o) | and
WBC < 1-5x106 Vs Leukocyte depletion W
- Plt 2.4x101 _
SINGLE DONOR PLATELET
PLATELET APHERESIS CONCENTRATE

\
(Pathogen inactivated
ar radiated’ =300mL



Available Blood Products

Whole blood

Pack red cells

Red cells in additive solution

Leukocyte poor red cells/ Leukocyte poor blood
Leukocyte depleted blood/ Pre-storage filtered blood

Two unit red cells (apheresis)

Platelet concentrate (random donor platelets)
Platelets Leukocyte poor pooled platelets
Single donor platelets (apheresis)
Fresh frozen plasma
Cryo-removed plasma
Plasma
Cryoprecipitate
Jumbo plasma (by apheresis donation)
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~

CPDA-1 (Citrate / Phosphate / Dextrose)

CPD (Citrate / Phosphate / Dextrose)
Shelf life : 21 days

+

SAG-M (Preservative solution)
Extended to 42 days

\_

+ Adenine
Shelf life : 35 days
\_ _J
a )

_J
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Let’s survey



What is “Crossmatching” or “G/IM” .,
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RBC

Plasma

Platelet
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Compatibility Testing

Donor
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ABO Grouping

Cell grouping and serum grouping

 Verify ABO group with previous record

@ -

Red cell Serum/Plasma

|group cell grouping | serum grouping

Reagent Ant-A | Anti-B | Acells |Becells |Ocells

A 'I'-- - + AntiB |-

s

B - -+ E -+ AnbA . -
AB + - * B - - —
0 . - * mia foaws |
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Rh D Typing

Test for presence of D Antigen
* D Antigen (+) —> Rh D Positive  99.7% of Thais
* D Antigen (-) —> Rh D Negative 0.3% of Thais

Rh D Antigen : Potent immunogenicity that cause of severe hemolytic disease of fetus
and newborn (HDFN)

To prevent of anti-D formation
- Rh D negative - should receive RhD Neg PRC/PLT
- Rh D negative pregnant woman without anti-D should receive anti-D immunoglobulin
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Rh D Typing

1. Different RBC antigens between

father(RhD+) and mother(RhD-) T —t
v @ =/ ; @ 5. Next fetus(RhD+) pregnancy
/) 'J {/ =) @f |/ e) .?J{ / & 7
/o LN b "‘;,a ( 6.1gG (anti-D) cross
N - I 3. Fetomaternal hemorrhage ( &\ placenta=> coat fetal
- el e \,
\ g @ \ \ ) &< ——RBCs
\ O ® ? \ /..\'5,1 \'3""l
) e © 4. The mother(RhD ) %
° 4 / '/
! e ( y Q, L /// produces antlbodl’?s (anti-D) éﬁ)
) s [ = \—// 4 ‘
2. Antigens on fetal red cells ! @ Ol
L ” Fetal red cell hemolysis
inherited form father 2> blood
ﬂ . cpeqs to the fetal o i the woman becomes
group incompatibility betweena Ah antigehs, the mother pregnant with another
anti-Rh Rh* fetus, her anti-Rh

fetus(RhD+) and mother(RhD-)

——— g mm = =

enter the mother's
blood during delivery.

Copyr cht @ 200 Panvon Educaion. me., putliiling ae Beogamin Qumminge.

antibadies will cross the
placenta and damage
fetal red blood cells.

HDFN

The mother received RhD+

red blood cell transfusion %@B"&H" i
e emounc-




Antibody screening

Detection pf antibody to other blood groups :
- Rh (c,C,D,e,E), Duffy (Fya, Fyb), Kidd Jka,Jkb), Kell (K,k), MNS (M,N,S,s),

Mia, Lewis (Le?, Leb), P (P1), and Diego (Dia, Dib) “Blue - IgM, Black - I9G
Teble 1 The &0 aysterns of kHood groun
ISBT No. Name Symbol No. cf entigens IEET No. Name Symbel  No. of antigons
1 ABO AEO 1 16 Laauls xiner- Lw 3
Wiener
2 MNS MNS 46 17 Chicc fRoigare CE ' FC g
3 PIPK PIPK 2 18 Hh H 1
1 Rn RH £2 19 Kx XK 1
5 Lutheeer LU P 20 Oarbich CE 11
B Eel KEL 2 AN Cromex CROM 16
7 Lewa LE 6 2 Knope KN ¢
B Dulfy FY 2 kxier N 4
9 Kidd JK 3 24 Ck CK 3
10 D.ego i 2 P Map RATII 1
1 n YT 2 20 John Milton JMH €
Hagern
2 Xg XG 2 7 I I 1
23 Scianna SC 7 28 Chboade GLOB 1
4 Combrock DO 7 2 Gill GIL 1
5 Coler CO 1 0 RHAC RHAG g

Landsteiner in Stockholm in 1930

D peiicnmsninii

Ref : Daniels G, Bromilow |. Essential Guide to Blood Groups. Oxford, 2007




Antibody screening

Immediate spin ; Incubate at 37_ Celcius I Indirect Antiglobulin Test
at room temp for 30 mins (1AT)

‘ 01, 02, 03 Patient’s ﬁ ‘ 01, 02, 03
‘ red cells Serum ‘ red cells
gr.O red cell containing all

other minor bl.gr. antigen

Coated RBC
IgG

‘{j Patient’s
{ﬁ Serum
’ Washed 4 times D
Then added G )

coombs’ reagent
Agglutination Agglutination
IgM IgG
Direct Direct
Agglutination Antiglobulin Test Puctic e & e alobgi Do
- Q_?\L PedHemOnc-PMK




Crossmatching

Immediate spin ; Incubate at 37 Celcius I Indirect Antiglobulin Test

at room temp for 30 mins (1AT)

‘ Donor’s Patient’s ﬁ ‘ Donor’s
‘ red cells Serum ‘ red cells
gr.O red cell containing all

other minor bl.gr. antigen

Coated RBC
IgG

‘{j Patient’s
{ﬁ Serum
’ Washed 4 times D
Then added G o

coombs’ reagent

Agglutination Agglutination
IgM IgG
Direct Direct
Agglutination Antiglobulin Test et B ek
9 9 Q_?\L PedHemOnc-PMK




Positive test result Legend

Anligens on e
rod blged well's
soeflecu

Tr Human ant 0

amibady

A= tihuman
nnhzcoy
(Ceernhs saasanr)

Gicad campla from 2 patient with The satient's wazhed 20Ce agglutinate: antinuman
imrune mediated haemolylic anaemia:  RBUs are incubated with antibodies [com links belwesn
antibodles arc shown attached to antlhuman antlbodles 2BZs by binding to the human
antigens on the RBC surface, [Conmbe reagent), antinogies on the RBCS,

Positive test result

%j}\*
s ]
by -
Recd piznt's serum Donce's blood sample is Rec pient's I's that target  Anti-numan I1g's Aggltination of red blood
1= obtainec, added to the tube wth e donor s red blood <ells  (Coames antibedies)  cells occurs, becauss =
containing sarum., ferm antibady antlgen are scced to the human [g's arz attac <d to

anhbades {13'5), complexes soluben, rec blond cells,



- ABO grouping
RBC - RhD grouping
- Antibody screening
- Crossmatching
N
Plasma =___=-:§ - ABO grouping )
| ;
- ABO grouping
Platelet °A - RhD grouping® )
— (Rbc in product)
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Blood request

PRC “O” in ad-sol

O mins

Urgency .
5 mins
-ABO matched-

Immediate )
] _ j 10-15 mins
-Immediate spin-

Routine ‘

30-60 mins
-full crossmatched-

Type and screen j 60 mins

ABO grouping
RhD grouping j

Antibody screening
Crossmatching

Antibody screening j

A beitiombne bk




Compatibility testing @

- Extended red cell antigen typing at least C, ¢, D, E, e, and Kell, though preferably
a full red cell phenotype/genotype panel.

- If the patient is already transfused, antigen typing can be performed using
molecular rather than serologic testing.

- All patients with thalassaemia should be transfused with ABO and Rh(C, c, D, E,
e) and Kell compatible blood in order to avoid alloimmunisation against these
antigens

AABB Annual Meeting
Highlights Conference and
© Exhibition in the Middle East 2019

h—

January 25-26,2019
Abu Drabi Nat onal Exhibition Canire
(ADNEC,, United Arab Emirates

AABBME@InfoPlusEven:s.comr
AAABBMEZZ201% | fIPEvents

N pebiambnsiii
Ref : AABB guidelines —
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Compatibility testing é}

- Extended red cell antigen typing at least C, ¢, D, E, e, and Mi@ according to high
prevalence in Thai population.

- Others antigen typing including; Kidd, Duffy, Kell, MNS, Lewis and P
- All patients should perform antibody screening in every crossmatch

- All patients with thalassaemia should be transfused with ABO and Rh(C, c, D, E, e)
compatible blood in order to avoid alloimmunisation against these antigens
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- Special Conditions

- Transfusion-related reactions
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ABO Grouping - Newborn @

« Maternal blood : Cell grouping + serum grouping

- Neonatal blood : only cell grouping

)
Red cell Serum/Plasma ,
group | cell grouping serum grouping Mom’s Ab
Reagent Ant-A | Anti-B | Acells |Bcells |[Ocells Mom’s Ab
A + B |- - + AniB |-
B - + B + AntA .
V4
AB - - * g |- . ) Mom’s Ab
V4
0 - - * amtiaA b oAws | k Mom’s AD

AN beemone vk




ABO Grouping - Newborn

« A serum grouping test to detect IgG-classed anti-A and anti-B

- IgG > detected in IAT phase
- Test in neonate’s blood to detect maternal anti-A/anti-B (IgG)

ABO incompatibility HDN ( group O mother VS group A baby)
anti-A | anti-B A cell B-cell
Maternal - - + + Group O
A with IgG-cl i-A
Neonatal + - + at IAT | +at IAT Grqup with lgG-classed anti
anti-B from mother
"@. ;40 Y )i%\.; I
v - Y v
L
e e —— |AT A cell RT | 37C | IAT
B Nw Neonate’s
plasma with A — - +
NG bt ik

. v,
s ' @
cell

M D



ABO-incompatibility

Only 10% develop HDFN

Maternal Maternal Incompatible
1st child is at risk. blood group| Antibodies infant
» Anti-A and anti-B are natural- AntA 3
: : : nti-A, anti-B,
occurring antibodies 0O Aanti-A B (16G) A, B
Only group O mother
. A Anti-B A, AB
 IgG (anti-A,B)
B Anti-A B, AB

Fetal anemia extremely rare.

« A and B antigens are not fully
developed on fetal RBCs

* Hemolysis in newborn > jaundice

o

ABO L

INCOMPATIRILITY """
ABD I o

-

\ 7_;_¢/




ABO Grouping - Newborn

“ IAT to A/B cell _

AB

AB

NUHID LN
Anti-A

W‘U‘H%la'lu'w‘u
Anti-B

WUANti-B
TnuAnti-B
WUANti-A
TsinuAnti-A
WUANti-B
lsinuANti-B
WUANti-A
TsinuAnti-A

serum wadl Antl- AB

O

serum wiidl Anti-A,B

> O W O

A, AB

B, AB

AB
AB
AB
AB
B, AB
B, AB
A, AB
A, AB
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Compatibility testing - Newborn &

< 4 Months > 4 Months

No need of compatibility test & ABO & D if... Same as adult AABB standard
+ Antibody screening is negative
« Transfused RBCs are group O, ABO identical

- Transfused RBCs are either D negative or
same D as the patient

Waving of repeat ABO & D and antibody
screening if...

- Same hospitalization

Ty

\

N pebiambnsiii
Ref : AABB guidelines —

« Until neonate reaches 4 months
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Transfusion-related reaction

Immediate Delayed

Immune process

Immediate hemolytic transfusion reaction Delayed hemolytic transfusion reaction
Febrile nonhemoalytic transfusion reaction Post transfusion purpura

Uracanal (allergic) reaction Allommunization

Anaphylactic reaction Transfusion-associated GVHD
Noncardiogenic pulmonary edema Immunosuppression

Nonimmune process

Bactenal contamination [ron overload
Volume overload

Physical red blood cell damage

Dilutien of coagulation factots or platelets

Ref : Adverse effects of blood transfusion, Chantrapa S., Et al. Qﬁ‘_@ PedHemONnc.PMK
Thai Journal of Hematol and Transfusion Med.; Vol.10, No.4, October 2000




Transfusion-related reaction @

ACUTE FREQUENCY DELAYED FREQUENCY
Haemolytic (intravascular) 1/25,000 Alloimmune 1/100
Anaphylactic 1/50,000 Haemolytic (extravascular) 1/2,500

Febrile non-haemolytic 1/100 Graft vs Host Disease Rare

Allergic (Urticarial) 1/100

TRALI 1/10,000

g 1 Pre ane Poe trareh cion Yoo of v potiant weth TRA | Riatseal Limg nfliratn
WD paieor Ay Gema § S0 eRsantl aitacia Ter he cinido diegnoeis o TRLALI

Ref : Thalassemia International Federation (TIF). Nicosia, Cyprus; 2013 Qf\l—@ PedHemOnc-PMK
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 Fever and/or chills

- Blood pressure change

- “Pain” : infusion site, chest , abdomen, flank
- Skin change — rash, urticaria, angioedema

- Respiratory distress: dyspnea, wheezing

- Hemoglobinemia/ Hemoglobinuria

+ Unexplained bleeding/DIC

1. Stop transfusion

2. Keep vein open, NSS infusion

3. Usudiu vital signs, 81N1SHASANNTUL

4. Check bedside clerical error (identification, blood group)
5. waesuAstaanngiefia transfusion reaction

6. l¥n1sSnema Differential diagnosis

Transfusion Reaction

TRANSFUSIoN _REACTIONS:
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Etiology - ABO incompatibility

Prevention - Compatibility testing, transfusion procedure

Significant of Blood groups

Complcmentactivation 2 cell lysis

Patiertt pmane

M f
-\ ) " " LY Y

NS NS N S o h=

} \4 el an ‘&... \1 . P.. i;‘:

‘“’*—
N

g | opsnnization-> Phagneytosls hy
- macrephages in the spleen
Rl Kids, Dulfy, Kell el [g(}

... Extravascular Hemolysis

Minoar bhlood group @

Therapeutic Approach
— Stop the transfusion
— Maintain venous access with NSS infusion
— Hydration and diuresis
+ keep renal output > 1 ml/kg/hr

 Renal replacement therapy if
indicated

— Bleeding and acute DIC treatment

— Notify blood bank for investigation*

@_}‘L PedHemOnc-PMK




Febrile Non Hemolytic Transfusion Reaction (FNHTR) i%l

Etiology
— Recipient antibodies attack donor WBCs >> cytokine release
— Cytokines produced from donor WBCs during storage

Prevention
— Premedication with acetaminophen for patient with history of reaction
— Leukocyte-reduced blood components
* Leukocyte poor red cells
 Leukocyte depleted red cell (prestoraged filtered)
 Leukocyte poor pooled platelets
« Single donor platelet by apheresis

TRAMSFUSION REACTIONS:
(rermm e ")

(51 L pas
-."' o "t aan NI Reace,
L g _ (;gfgcAllergi.: t @/;
f J ! ~"A . 7 " a " \.‘-’ ‘ ;\-'-vl
. &8 i “15 Febrile
2 . ¢ Hernclytic
“Fever-Chill” Reaction | A o2

Wi,




Etiology

Anaphylaxis

- Hypersensitivity to DONOR PLASMA PROTEIN

- Possible allergen: IgA in IgA deficiency patient, haptoglobin in haptoglobin deficiency
patient, latex , drugs, food in donors in susceptible patients

Prevention

- Washed blood component
- Epinephrine (1:1,000) 0.2-0.5 ml IM/ SQ
- Antihistamines IV

Stored red blood cell
unit

Washing
1 (‘\
\. \ 4 \ ‘\
Storage \) = C N\ Frosh
.\.‘l‘l"'.’l‘l) l . - solution
removed 4 / & ! ) acaec
</ |

Washed

red bloeod cell
unit

D peiicnmsminii




Etiology

Transfusion Related Acute Lung Injury (TRALI)

Lo

— Donor antibodies react strongly with the patient’s neutrophils and deposit in

pulmonary vasculature

Prevention

— Stop transfusion

— Implicated donor with Ab
should be deferred from donation

— Respiratory support
(oxygen,intubation, ventilation)

— Usually resolve with supportive
care within 48 — 96 hours

Occur within 6 hours after transfusion

New onset of acute respiratory
distress syndrome (ARDS)

Ref : Popovsky MA, Abel MD, Moore SB. Transfusion-related acute lung injury.
American Review of Respiratory Disease. 1983 Jul;128(1):185-9.
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Patients at risk

Transfusion-associated Circulatory Overload (TACO)

— Patients with pre-existing congestive heart failure, renal failure, chronic anemia,

very old or very young

Prevention
— Control infusion rate

1 mi/kg/hr for red cells

2-4 mi/kg/hr for FFP/platelet
— Especially in patients at risk

DRactelle Mesat Falkoe

Sypzalic Hsar Rallumw HNoneal Heart

¢ .
L Woc=d Weslere lwat VATt
pared ot FrAKM Ve VUM CY
shwenlrczy ogsece 5z all wl xcrommnl =

Ref : AABB guidelines

Key recommendation 2 - use a TACO chec

TACO Chechiiat Red cell trarmfusion
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Due to the differences in adult and necnatal physiclogy, bables may have a differont
risk for TACO. Calcudate the dose by weight and cbserve the notes above.
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Transfusion-associated Graft vs Host disease A
(TA-GVHD) &

GAMMA IRRADIATION (25Gy or 2,500 cGy) of
cellular component

Mechanism : Inactivate T-lymphocyte functioning
and dividing

Patients at risk
* Intrauterine transfusion (IUT) and newborns with IUT
* Premature infants weight < 1200 g at birth

* Known or suspected cellular immmune deficiencies
« Significant immunosuppression

* Blood component from relatives

« HLA matched/ crossmatch compatible platelets

NO “Counter-attack” PMK

“Counter-attack”



Transfusion reaction & Prevention @

Donor’s RBC antigens VS Patient’s IgG, IgM >> Hemolytic transfusion reaction

» Compatibility testing
Donor’s WBC antigens VS Patient’s IgG, IgM >> Febrile non hemolytic reaction

« Leukocyte reduced blood products
Donor’s Plasma proteins VS Patient’s IgE >> Allergic reaction, Anaphylaxis

« Washed blood product

Donor’s Antibodies VS Patient’s Neutrophils >> TRALI
o Implicated donor with Ab should be deferred from donation

Too much/Too fast >> TACO
e Diuretics and supportive

Donor lymphocytes >> TA-GVHD
* lIrradiated blood products
AE petiomore i
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