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GETTING
THE RIGHT BLOOD
TO THE RIGHT PATIENT
AT THE RIGHT TIME
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Cumulative data for SHOT categories 1996-2021

n=27008
UCT: Uncommon complications of transfusion Bl Cumulative to 2020
PTP: Post-transfusion purpura W 2021

TTI: Transfusion-transmitted infection Transfusion reactions which

CS5: Cell salvage may not be preventable

Risk of transfusion reaction based —_—
on SHOT data 2012-2021

Transfusion reaction

T Febrile, allergic or hypotensive reactions 1in 8,138
Transfusion-associated circulatory overload 1in 23,175 ed
TAGY Haemolytic transfusion reactions 1in 55,216 g
Pulmonary non-TACO 1in 117,530
Past-transfusion purpura 1in 3,085,171
—  Transfusion-associated graft vs host disease 1in 24,681,368 —

ADU: Delayed transfusion Adverse incidents

due to errors
ADL: Avoidable transfusion

HSE: Handling and storage errors

Anti-D: Anti-D immunoglobulin errors

IBCT: Incorrect blood component transfused
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ABO-incompatible transfusions
2016-2021

ABO-incompatible

1 77 8 ABO-incompatible
near miss events




1/ Assess the patient’s clinical need.
2/ Inform the patient and/or relatives about the proposed transfusion treatment
3/ Record the indications for transfusion in the patient’s notes.

4/ Select the blood product and quantity required. Use a guide for common surgical
procedures.

5/ Complete the blood request form accurately and legibly.

6/ If blood is needed urgently, contact the blood bank by telephone immediately.
7/ Obtain and correctly label a blood sample for compatibility testing.

8/ Send the blood request form and blood sample to the blood bank.

9/ Laboratory performs pre-transfusion antibody screening and compatibility tests and selects
compatible units.

10/Delivery of blood products by blood bank or collection by clinical staff.

11/ Store blood products in correct storage conditions if not immediately required for
transfusion.

12/ Check identity on: Patient & Blood product & Patient’s documentation.
13/ Administer blood product.
14/Record in the patient’s notes:

m Type and volume of each product transfused

m Unique donation number of each unit transfused

m Blood group of each unit transfused

m Time at which the transfusion of each unit commenced
m Signature of the person administering the blood.

15/ Monitor the patient before, during and on completion of the transfusion.
16/ Record the completion of the transfusion. N\
17/ Identify ,Record and respond immediately to any adverse effect.
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Pre-transfusion compatibility tests

Principle and Practice for clinicians to:
* Do the Right tests
* In Right patients
* By Right methods

And To Prevent :
* Pre-Analytical Errors
* Analytical Errors
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ABO,Rh

Ab screening

Cross match

Direct Antiglobulin test (DAT)
Indirect Antiglobulin test(IAT)
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forward testing

ABO
reverse testing

Rh testing
(detecting D)

Rh testing
(detecting DW)

Ab screening

Full Cross match

Immediate Spin (IS)
Cross match

Pre-transfusion Testing

. anti-A & anti-B [plus anti
A&B if desired] reagents.
. Anti-B reagents should
not react with acquired

B.

Recipient/Unit serum/plasma

IgM monoclonal anti-D
reagents which to detect D
antigen (Not D¥) directly in
RT

IgG Monoclonal anti-D which
should detect DY
by IAT

Recipient serum/plasma

Recipient serum/plasma

Recipient serum/plasma

Recipient/Unit RBC
( 4-6% saline suspension
after CF)

Standard Al & B cells

Recipient/Unit RBC
( 4-6% saline suspension
after CF)

Unit (4-6% saline suspension
after CF)

screening O cells

Donor Unit RBC ( 4-6% saline
suspension)

Donor Unit RBC
( 4-6% saline suspension
after CF)

Detect recipient’s blood
group & Rh-D

Detecting DV
[in recipients is not
mandatory]

Detect unexpected(non-
ABO) Ab’s in recipient’s
plasma

Compatobility of the
selected blood unit’s RBC
with the recipien’t’s plasma

Ensure ABO compatibility

25 min

50 min

50 min

60 min

10 mmn
‘ \ ~



Control A1 & B Cells

e Positive and negative controls should be used to
ensure accuracy of the reagents on a regular basis
at least once every 12 hours according to .

— the length of time that reagents have been out of
temperature control on the analysers

— OR when the analyser is in use
— OR when changing reagent lot numbers
— OR when starting up an analyser .

Table 2 — Use of positive and negative controls for ABO/D grouping

Reagent Positive control cells Negative control cells
Anti-A A B

Anti-B B A Vi
Anti-D D positive D negative L




Tube testing

4+ Reaction 3+ Reaction

2+ Reaction 1+ Reaction
-
k—
i A
Hemolysis Negative reaction

Strength of Reaction

Appearance

4+ alad 4iva )

A single agglutinate, no free cells
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2 Large agglutinates with many smaller
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clumps, no free cell
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a background of free cells
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DAT& |IAT

A. Indirect AHG

’ Incubation
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Albumin;
Enzyme;Low
lonised Saline:etc

Ny
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screen cells+
patient’s
plasma/serum

Test performance:

Phases of IAT

Phase Incubation Purpose
(RT immediate spin Mone Detects ABO incompatibility and strongly
reactive cold antibodies,
- BT 15 min Optional :
__non-5|gn|f|cant cold Abs thodies

~—

37T incubation

—

—

Time vanes depending

Reading at this
phase is
optional

an E!I"||'Ir'| neement

medium used
Albumin; Enzyme;Low

lonised Saline:etc.

e AT w e w W Tt T e aege i

Allows lgs antibodies, particularly Bh antibodies,
of complement to bind fo red cells. Sometimes
agglutination may be observed directy after this
incubation

Wiash

Mo incubation time; washing
sheaiikd be uninterripted

Removes unbound proteins.

Antiglobulin

Mo incubation

Detects koo or complement bound to red cells.

<E:'1&:k cells

Mo incubation

Agglutination proves antighobulin serm was
added, washing was adequate, rgd antialcbulin
serum has anti-las reactivity, N
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Ab screening b 3l s SL e
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Example of a Reagent Red Cell Panel for Antibody Identification

"cross-out," "rule-out,"” or "exclusion"method:

e If an antigen is present on the red cell and the patient
sample was not reactive with it, the presence of the
corresponding antibody may tentatively be excluded.

Cell | R MNS Kell | Pt Lewis | Duty | Kidd |Others|Cel Results

D C E ¢ e f € V|M N S s |K k K J|P1|Le Le"|F® RO JE I 37C AHG
t{+ +«+ 0 0 + 0 0 0|+ 0 0 +|0 + 0 O0Of|+}0 +]+ + |0 + |Bgay| 1
21+ + 0 0 + 0 + O|4+ + + 0|0 + 0 OJ+]J0O O0)O 0]+ 2
3|+ 0 + + 0 0 0 O0OjO0 + O +|0 + 0 OJO|+ OO0 + ]|+ + 3
400 + 0 + + + 0 0070w 0 + 0 O0)FEJO +|F 0]+ 0 4
510 0 + + + + 0 O0F0 %+ % +|0 + 0 O0})%]0 0 x 0 4 5
610 0 0 + + 4+ 0 0|+ 0 + O+ 4+ 0 OfJ+|O0O +]+ 0}O0 + 6
710 0 0 + + + 0 00+ + & +|0 4+ 0 0)+]O0 +)0 +]4+ 0 7
8l+ 0 0 + + + 0 +[0 + 0 O0OJO + 0 OJ+|O0O OfO0O O0)JO + 8
g9l0 0 0 + + + 0 0|4 + +# |+ 0 0 0JO]+ 0O+ Of+ =+ 9
wlio o0 0 + + + 0 0|+ 0 D |+ « t O0|+|0 0|0 +| ¢ 4+ [Yt(bs)| 10
"1+ + 0 0 0 0 o+ e 0 + 0 O0)J&YO0 4+ TR0 4+ 1
AC AC

+indicates presence of antigen, { indrcatesabsence of antigen; AC = autocontrol, AHG = anfrhumanglobulin.



* Washing: Mixing with N/S and Centrifuge just to exit unbounded Abs

* Eluation: Treat (Acid;Enz.;Heat) to dissociate “bounded” Abs THEN Centrifuge
to collect Eluate serum containing Bounded Abs & uncoated RBC

* When testing the “Eluate” the last wash must be tested in parallel to detect the
presence of “unbounded” antibodies.the result should be Non-reactive.
Otherwise the Eluate is not valid for identification of bounded Abs by IAT.

o SAMPLE COLLECTION | 0 WASH RED BLOOD CELLS ‘ 9 ELUTION OF BOUND ANTIBODIES o SEPARATE ELUATE 6 NEUTRALIZE (IF ACID ELUTION)
: ; Add an elution reagent to the washed RBCs 3
Col!ect ECIA VYash R‘BCS ?—4 timesiwith to dissociate antibodies from the RBC surface. Centrifuge and collect If acid elution was used, neutralize
anticoagulated isotonic saline to remove 7 the supernatant (eluate) the eluate to prevent antibody
blood Sample- plasma prOteinS- ACID ELUTION HEAT ELUTION containing the released destruction and false reactions.
(Commonly used) (Alternative) antibodies.
e.g., Glycine-HCl buffer | e.g., 56°C incubation Add neutralizing solution
» (pH 2.5-3.0) in saline _} =) _} (e.g, Tris buffer, pH 7.0-7.4).
[ R — Eluate
i iz (contains
[ ~ ! antibodies)
Centrifuge and decant @
the supernatant each time. Mix gently and incubate for -

recommended time.



Auto-adsorption

Auto-
ELUATION* ,
adsorption
O A il
ki
e \/
a1 () a—," (=)
A A
Inkal sample. Patient's cels have Adsorplion slep. Adsorption is complete
Autoantibody {tnangle) been treated 10 remove Treated patient cals ane All of tha autoanibody
has coated patient's bound autoantibody incubsted with patient has been removed from
RBCs in wwa, and is tree from the cells, This is serum, Autcantibody he patient’s serum. The
N the serum. Aloantibody performed prior % presert! in the serum absorbed serum may be
(squane) is also present paforming the beging to absorb onto harveslad and lesied o
in the serum. adsorption step. the patient’s cells, dentity the alloantibody
Allcantibody remains halis presenl. |
In the serum.

Adsorbed serum can be tested against RBC panel for the presence-* S
unadsorbed Alloantibodies



Allogenic Eluation OR Adsorption test

A, Initial Sample

wile

i

B. Alloadsorption

Y
Y
; W
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e
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When autologous RBC insufficient OR the patient has been transfused
recently (last 3 months), as the second choice phenotypically matched
adsorption may be employed instead of Auto-adsorption



Frequency of sampling for
Pretransfusion Tests

(according
to hospital policy(ASH)

(The patient/ recipient\ ( 1 g A
has been Transfused ::sttpi,:tlﬁn:ep':t-i?/z
OR pregnant within >UNg 1T nesz Massive TX
. history within 3
the preceding 3
months months
\, J \, J
4 N\ 4 N\
infants < 4months
Uncertain history DO NOT need more
tests after the initial
one ,in an addmission
\, J \, J
1 \\
NOTE-1: NOTE-2:

Date of sampling is day 0

And date of expire is at 24t Hours of day 3 Sl SR U OECL O s



How to store blood samples for Pre-TX testing

Table 1 —Waorking limits for use of stored whole blood and plasma for pre-
transfusion testing

Patient Type Sample Type
Whole blood at Whole blood at Plasma at -30°C
room temperature | 2-8°C

Patient transfused | Up to 48 hours Upto3 days‘ MN/A

or pregnant in last

3 months

Patient not Up to 48 hours Up to 7 days 3 months

transfused and not

pregnant in last 3

months

' This is the time between the sample being taken and the subsequent transfusion

British Guidelines for pre-transfusion compatibility procedures in blood transfusion laboratories




Sample retention

e Rational:

* To ensure that repeat ABO grouping of the pre-transfusion
sample can be performed in the event of an acute
transfusion reaction.

* For investigation of delayed transfusion reactions (sxor; 199t

2010).

 Should be retained at 1-69° :

* For a minimum 7-10 days after transfusion [OR 3 days @ritish) ]

* Previous record review and compare with current
results:
* Avoiding amnestic response



