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BASIC IMMUNOLOGY

The immune system comprises a series of
mechanisms responsible for distinguishing
‘self’ from ‘non-self’, and for mounting
defence against infectious

agents and other foreign substances.
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The Immune response

Historically, the immune system was separated
into two branches: Humoral immunity, for which
the protective function of immunization could be
found in the humor (cell-free bodily fluid or serum)
and Cellular immunity, for which the protective
function of immunization was associated with cells.
T cells provide protection against different

pathogens.
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BASIC IMMUNOLOGY

Humoral Component:

— Essentially comprised of antibody proteins
and the complement system.

— Immunohaematology is predominately
concerned with this branch of the immune
system.
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BASIC IMMUNOLOGY

Antigens
Antigen: any substance that - v v
causes the immune system to L
mount a response by producing
antibodies against it. . Antigen

_ | Antigen-binding site

Antibody: a specific protein \'/'
produced by the immune system
when it detects a foreign substance
or antigen.

Antibody
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BASIC IMMUNOLOGY
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BASIC IMMUNOLOGY

It is the IgG and IgM antibodies and their reactions with red blood cell
antigens that form the basis of blood banking.
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THE ABO BLOOD GROUP
SYSTEM

The first human blood group antigen system to be discovered and
remains the single most important system in transfusion.

In the transfusion medicine laboratory it is essential to determine an
individual’s blood group in order to ensure a compatible product is
provided.

Almost all normal, healthy people older than three months of age have
naturally occurring antibodies to the ABO antigens they lack.

These antibodies (generally IgM) can readily lead to life-threatening
haemolysis if the incorrect blood group is transfused.
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Group A

Group B

Group AB

Group O

Red blood
cell type
~ N/ \J
A A \ I i L
Antibodies | 3, T
in Plasma “\ | 2% )\
Anti-B Anti-A None Anti-A and Anti-B
Antigens in
Red Blood ? I ??
Cell A antigen B antigen Aand B None
antigens
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The ABO Blood Group Forward
and Reverse

A + 0 0 +

B 0 + + 0

O 0 0 + +

AB + + 0 0
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The Rh System

Comprises Antigens D, C, c, E, e

Rh D is the most important as it is highly
immunogenic - 40% of exposures likely to
produce anti-D

Antigen D is present on the red cell, then
Rh Positive e.g. A Pos

Antigen D is absent on the red cell, then
Rh Negative e.g. O Neg
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Variations of D

Some individuals have weakened or
variant expressions of D antigen

Patients with ? D variant or D weak
treated as Rh negative

Donors with ? D variant or D weak treated
as Rh Positive.

Anti-D Clones differ for patient (VI-) and
donor (VI+) testing
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Other Red Cell Antigen Groups

Luthera ABO Gerhich
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Gel Technology
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In the case of red cell antigens and antibodies, these interactions cause a
phenomenon known as HAEMAGGLUTINATION or clumping of the red
cells. We are able to visualise this reaction between the antibody and the

antigen.
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The principle of gel technology

* The gel acts as a sieve or density gradient

* Antibodies added to the gel supernatant agglutinate
the red cells

« Under specified centrifugal conditions:

» Large agglutinates remain on or near the
interface of the gel/supernatant

« Smaller agglutinates pass down the column of gel
depending on size

* Non- agglutinated cells pass to the bottom of the
gel
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Principle of the Gel Test
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Score:

Reaction Scoring

Weak
Positive
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THE AHG TEST

AHG Test = Anti-Human Globulin test
The AHG test is also known as the Coombs test

Incubation of cells with plasma promotes
sensitization — Ab/Ag attachment.

AHG reagent enhances crosslinking of Antibody
bound to RBCs.
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The

AntihumanGlobulin ‘g(
Test (AHG) h ﬁ “Polyspecific

Coombs’
4 $ Sera”
s
, Rabbit Antihuman globulin
A By ( (Antibody to human IgG, IgM
A\ and Complement.)

Production of the AHG reagent
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THE INDIRECT AHG TEST

Indirect AHG

b v - 8%

Human Red Cells + human(PatientSerum) _Red Cell (in Vitro)
x IgG Antibody > sensitization

W
=y ’
e ’??\"‘

Sensitized R (Coombs’ Sera) Visual Red Cell
e b AHG Reagent Agglutination
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THE INDIRECT AHG TEST

The IAHG test can be used to detect either red cell
antigens or red cell antibodies.

The IAHG test is utilised in the laboratory for numerous
tests:

— Antibody detection

— Antibody identification

— Compatibility testing (Crossmatching)
— Antigen typing

— Antibody titration
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THE DIRECT AHG TEST

Direct AHG

1 'f P
""_‘ * 'h.]‘ﬁ‘—b }.‘.}:,

Washed (3x’'s)
Patient Red Cells Es

(sensitized in Vivo)

(Coombs’ Sera) __ Visual Red Cell
AHG Reagent Agglutination.
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THE DIRECT AHG TEST

The DAT is designed to demonstrate the presence of an
antibody or complement, or both, that has caused in vivo
sensitisation of the red blood cells.

The DAT is useful in investigating the following disorders:

— Autoimmune haemolytic anaemia (AIHA)
— Haemolytic disease of the newborn (HDN)
— Haemolytic transfusion reactions

— Drug-induced haemolytic anaemia
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Group & Reverse

Cards: ABO/D + Reverse for Patients or Donors
Cells: Reverse Al + B Cell

Label card

i Plasma
X

V' Reverse
Cells

Add 50pL of Reverse cells A1 & B (0.8% v/v) to R'E‘SI’:E U

wells Al cell & B cell respectively Plasma

R

A

A e e o[ [ B

Add 25uL plasma to both Al & B wells

Prepare 0.8% v/v suspension
of sample red cells in Star Solution
(1.0 mL Star Solution + 10pL packed red cells)

Add 50pL of the 0.8% v/v suspension - W F W W W W

to wells A, B, D, Ctl.

Spin 5.5 minutes in STARGEL10 Centrifuge

Read, record and interpret results

Most commonly used grouping
card. Used for pre-transfusion
and antenatal testing.

Forward grouping tests
patient cells against reagent
Anti-A, Anti-B, and

Anti-D.

Reverse grouping tests patient
plasma against reagent A cells
and B cells.

Combined reaction pattern used
for interpretation.
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Group Check

GROUP CHECK TEST

Cards: Group Check for Patients or Donors

Label card

Used for first presentation of
patient to confirm ABO/D

Prepare 0.8% v/v suspension
of sample red cells in Star Solution
(1.0 mL Star Solution + 10uL packed red cells)

typing. Different anti-A, anti-B
and Anti-D to the Group and
Reverse card.

Add 50pL of the 0.8% v/v cell suspension to
wells A, Band D

Spin 5.5 minutes in STARGEL10 Centrifuge

Read, record and interpret results
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Newborn & Rh/Kell

NEWBORN AND RH/KELL

Cards: Newborn / Rh/Kell

Label card

Prepare 0.8% v/v suspension
of sample red cells in Star Solution
(1.0 mL Star Solution + 10uL packed red cells)

Add 50pL of the 0.8% v/v suspension
to all six wells of the card

Spin 5.5 minutes in STARGEL10 Centrifuge

Read, record and interpret results

Babies of Rh(D) Negative Mothers.

Mother of Rh(D) Positive baby will
require Anti-D injection to mop up
Rh(D) Positive cells that may have
crossed into her circulation at
delivery.

Newborn card has two Anti-D
antibodies as even incomplete

D antigen can stimulate a response.

Also includes Direct Coombs to test
for sensitization of babies cells.
HDN — haemolytic disease of the
Newborn.

Beside ABO/Rh(D), most common
antigen test is Rh antigens C,c,E,e
and Kell.
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Antibody Screens

ANTIBODY SCREENING

Cards: AHG / Anti-lgG / Neutral

Cells: Pool Cell / 2 Cell Screen / 3 Cell Screen

Label card

(0.8% v/v) to appropriate well Screening
Cells

Plasma

_. -
n Add 50pL of screening cell Screening

Add 25uL plasma to each well

a) AHG/1gG: Incubate 5 minutes at 38.5°C @
OR

n b)Neutral: Incubate 30 minutes at 2-8°C

Ly

Spin 5.5 minutes in STARGEL10 Centrifuge

Hjead, record and interpret results

Cells

Plasma

T

IR

TTUTIT

196G | 196 | 196 | 196 [ 196 | 196

NTRL|NTRL|NTRL|NTRLNTRL NTAL
i |NTRL|NTRL|

Pre-transfusion and
antenatal testing.

Screening cells are Group
O, so will

not react with ABO
antibodies.

Rh(D) Negative mothers
have repeat

screens through
pregnancy.
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Antibody Screens

For Positive Antibody Screen tests, reaction pattern from the screening cells can give
some indication of the Antibody specificity, but is not conclusive.

=> Antibody Identification Panel is the next step.

Rh | No Rh Kell Duffy | Kidd MNSs P | Lewis | Lutheran| Co | Extra Cell Types Special
Donor No - D[C|c|E|e|c|K|k|Kp|Kp"|Fy®|Fy®| J*| k] M| N | § | s |PyfLe’|Le|Lu?| Lu® [Co®|cot|wr?| Vel|Bg'[Bg!|  Typings
AR192 | RRRy |1+ |+ | 0| O0O|+fO)+|+|O0]+]+|+]+|O0O)+|Of+]OJO)+[O0O]JOf + O ONT[O]| O
AR208 | RR, J 2| +|O0O|+|+|O|jO)+|+|O]+)+|OQ)O|+jJO|[+]O|+]+JO|[+]O]| + ojao 0]0
AR182 m 3jojoj+jo|+|O)JO|+|+|+]O|+]+]|+jJO|[+]O|[+]OJO|+]O]| + +|0|+(0]0
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Antibody ldentification Panel

Cards: AHG / Anti-lgG / Neutral
Cells: Panel 11

I! Label cards

Add 50pL of panel cells eI
n (0.8% v/v) to appropriate Ce”s

well

Iasma

<=:[-1—-—

vy oy RIEEEERE.
R 'R EEEEERE.

E Add 25pl plasma to each well

NIHL N]HL MNTHL HH‘IL MNTHL|NTRL |N]HL N]HL N'IHL NH‘IL MNTHEL NH‘IL
dl|
a) AHG/1gG: Incubate 5 minutes at 38.5°C -
OR
b) Neutral: Incubate 30 minutes at 2-8°C

H Spin 5.5 minutes in STARGEL10 Centrifuge

(-2
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Antibody ldentification Panel

Antibody specificity is derived from the reaction pattern by a process
of elimination. Sometimes multiple antibodies are present, requiring
different detection techniques and/or alternative panels.

Once antibodies identified from panel results, related antigen test(s)
performed on patient red cells to confirm absence of antigen.

Latha  [Bone Mo Rh | No Rh el Duffy | Kidd MNSs P | Lewis | Lutheran | Co Extra Cell Types  |Call Results
Type D|C|le|E|e|c| K|k |Kp"|Kp|Fy'|Fy™] k("] M | M| S| s | PfLe|Le"] Lu® | Lu® [Co®|Ca™ W | Vel | Bg* | Bg"
DE1T1.90.3 | AR14E B4Ry 1q+|(+| 00| +«]0]0O 0 +loj+(Of+jOQ]+jOQjOjO]+]| O o] a2 + 0 0 1
06161.10.3 | AR146 RPRy |2 +|=|0|Of=]oO]~+|0]D ] ] +| 0| +]+]JO0]+] O ol a + ] 2
06184903 | ARDOZ | R™Ry | 2|+ |+ |O|O|+|[=+]JO]|=]|0D Dl+]0 Bl+]+1+|0] 0 glo| +| &[0y 3
06201103 | ARME | RRy | &)+ (O] + |« 0f0)0O]=]|D 0 + 0]+ O +]+]+]+]O) O +] O |NT)] O] 0] 4
DE211.10.3 | AR189 | RR; | S| = (0] =+ | «|0)JOfJO]|=+]0D +Jojo|+]o]+jo)+]+fO0]+] O gjoj+«|afa]s
06221.10.3 | AR154 r'r BloOf+ ]|« [D]«|OJO]|+]|D Gbj+]0 + | O «+Jajaojaoj o [l ] + a 0 ] |
08231103 | AR1S2 rr Tlojol+ |+ +Jojoj+[O]+]+]O0)]+]+QO]+|+]+]+]O|+] O plo]|+]0of|Oo])7T I|
0624110, | AR21T m BlO|O|+]O|+]Of+]|+]|0D +1 0]+ v} oj=«ga|+q 0 Ol 0 JNT| @ Ll ]
06251.10.3 | AR15) m 10| 0 1] ojo ] al+| 0 of+|(0|+j«gaf+] + +]| 0 + Q 0 )
08251103 | AR1S0 w w00 o vjo o LU B o]a L RS I GJ 0O JNT] D 0110
06271.10.3 | AR143 mo |11 0|0 0 U R * + a * sl |O] 0 floj=«jofoln
Perfect Screen| 1
Please note: Co*typings not done on all donations as insufficient anti-Co® antisera available, 2
3
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Crossmatch

CROSSMATCH

Cards: AHG / Anti-IgG / Neutral

Label card

Prepare 0.8% v/v suspension of
donor cells in Star Solution

(1.0mL Star Solution + 10pL donor packed red cells)

Prepare Autocontrol 0.8% v/v in Star
solution (1.0mL Star Solution + 10puL
recipient packed red cells)

Add 50uL donor suspension or
Autocontrol to well

Add 25pL recipient plasma to each well

AHG/lgG: Incubate 5 minutes at 38.5°C
6b. Neutral: Incubate 15 minutes at RT

Spin 5.5 minutes in Stargel10 Centrifuge

g

e

Read, record and interpret results

g

(
s

196 | 196 | 196 | 196 | 196 | 196

[NTRL NTRL NTRL NTHL|NTHL NTRL|

Directly tests compatibility of
donor
red cells with recipient plasma.

Many laboratories use ‘Computer
Crossmatching’ for most patients
— requires specific LIS criteria.

Full crossmatch always required
if an antibody is detected or there
is a history of antibodies.
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Direct Coombs

DIRECT ANTIGLOBULIN TEST

Cards: AHG / DAT

Label card

Prepare 0.8% v/v suspension
of sample cells in Star Solution
(1.0 mL Star Seolution + 10uL patient red cells)

Add 50pL of the 0.8% v/v suspension to the wells
a) DAT: 1gG, C3d and Ctl.

OR
b) AHG: a single well

Spin 5.5 minutes in STARGEL10 Centrifuge

Read, record and interpret results

Tests for the presence of in
vivo sensitisation of red cells.

Can be a polyspecific screen
or monospecific Anti-lgG and
Anti-C3d.
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