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Blood Grouping
0 Isthe sygem of typing blood of a specific person into a
particular type due to the presence or absence of a ecific

(inherited) agglutinogen on the membrane of RBC of that
person

0 Before giving atranduson it isnecessary to determine the
blood group of the recipient and the group of the donor blood
90, that the blood will be appropriately matched

0 Aim of Blood Grouping---
» To identify individuals blood group

» To identify pogtive or negative blood group
» To avoid hazards of miamatch blood tranduson
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W ajor Blood Groupp System

@ ABO Blood Group System:

Based upon presence or absence of
group specific subgance (inherited)
or agglutinogen or antigen on the
urface of RBC membrane

® Rh Blood Group System:

Based upon presence or absence of
Rh agglutinogen or antigen on the
urface of RBC membrane

.
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0 The donors blood cells and the recipients plasma are directly
tesed againg each other to determine whether agglutination
occur or not is called cross matching

a Aim of cross matching----

* To screen for antibodies and determine donor-recipient
compatibility




M ajor Blood Groupe

1 ABO blood groups:

» Discovered by Karl Landsteiner in
1900

» ABO blood group conssts of—

* two antigens (A & B) on the surface of
the RBC

* two antibodies in the plagma (Anti-A
or a & Anti-B or B)
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Reccprocal nelationdtits between
ABO antigens and antibodies

Antigen on RBCs Antibody in plasma

A Anti-B

B Anti-A

AB None
None Anti-A & Anti-B

.

Blood group

A (42%)
B (9%)
AB (3%)
O (46%)



HEO rntigens & (onesponding rntibodies

Red bloo
cell type

Antibodi
present

Anti-A and Anti-B

Antigens
present A antigen B antigen A and B
antigens




ABO Agglatinegen O Hutigen

0 Blood group antigens are actually sugar s attached to the external
urface of red cell membrane

0 These antigens are ---
-- uniqueto individuals
-- recognized asforeign if trandfused into another individual

-- promote agglutination of red cellsif combine with
corresponding antibody

2 Individuals inherit agene which codes for
gecific sugar (S) to be added to the red cdll

0 The type of sugar added determinesthe
blood group

A antigen —»
& B amigen/ o




A0 Agglutinegen Or Auntigen Cont. .

a Development at birth----

~ All the ABO antigens develops as early as 6" week of fetal
life

» Thelr concentration at birth is one fifth the adult level & it
progressvely rises during puberty and adolescence

» Red cdll of new born carry 25 -50% of number of antigenic
sites found on adult RBC

» A or B antigen expresson fully developed at 2-4 years of age
& remain constant throughout life




ABO Agglutinin Or #utibody

» Antl-A and Anti-B antibodies are not |
present in new born S

~ Only 50% of new born have &£ '
demonstrable agglutinin & this has |
smply filtered across the placentafrom [ /2"

-

— A antigen /

I

— e —

mother |
~ The specific agglutinin appear at 10 |

days, riseto apeak at 10 years and then

decline

.




Landosteiner s Law

Consists of two parts-
» Firg part:

If an agglutinogen is present in the cell membrane of RBC, the
corregoonding agglutinin must be absent in the plasma

» Second part:
If an agglutinogen is absent in the cell membrane of RBC, the

corresponding agglutinin must be present in plasma (exception
In case of Rh blood group)




Tuteritance Of AE0 Blood Groupo

» The four classca blood groups depend on three genes- A, B
& O

» Two genes inherited, one from each parent

» Gene A & B demondrated by the use of Anti-A or Anti-B
serum

» The presence of O gene isnot eadly demondrated

» ToANnti-A serum genotype AA (Homozygous) & AO
(Heterozygous) demongrated

» Similarly, to Anti-B serum genotype BB (Homozygous) &
BO (Heterozygous) demondrated




Exvample Of Determining Genotype

AA & AO Group A
BB & BO Group B

» Phenotype isthe actual expresson of the genotype

» Genotype are the actual inherited genes which can only be
determined by family sudies

» A child mug receive one of three possable genes (A, B or O)
from each parent

» Further, each parent can transfers one or two genes to the
child




Offspring Blood Group
100% AB

50% each of B or O
100% O

50% each of Aor O



Zh Blood Groupp System




Zh Blood Groupp System

0 Based upon presence or absence of Rh antigen onthe RBC
membrane

0 Condds of —
- Rh positive blood group
- Rh negative blood group

2 Rh postive due to presence of Rh antigen on the red cell membrane
2 Rh negative due to absence of Rh antigen on the red cell membrane

RH Blood Group

Rh Positive Rh Negative




Rl Agglatinegen Or Antigen

- Rh-antigen are agroup of agglutinogens which are also
present on the RBC membrane in additionto classcal A& B
agglutinogens

- These antigens are usually present in about 85% of the
population & absent in 15% of the population

- These antigens are C, D, E, ¢, d, e of which D iscommon &
mog Important




Rl Agglatinogen Or Hutigen (out- - -

- Unlike ABO antigens, Rh antigens are present only on red
blood cells

- The D antigen isvery immunogenic i.e- individual exposed to
it will very likely make an antibody to it.

- Rh-antigen may be of severe problem when a mother with Rh-
negative blood is having afetus with Rh-podtive blood.




Zh Antibody O R Auti-D

- All Rh antibodies are immune in nature, developed after
Immunization event

- Unlike the ABO sygem, individuals who lack the D antigen
do not naturally produce Anti-D

- Production of antibody to D requires exposure to the antigen

- For this reason all individuals are typed for D, if negative
mus receive Rh (D) negative blood

- Mog are IgG in nature and therefore can cross the placenta
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Tuteritance Of Kb Blood Group

» A Rh gene isinherited from both father & mother

» If gene ‘D’ is carried by both sperm (male) & ovum (female)
the resulting gene compostion (Genotype) of the offpring is
DD’

> If ‘D’ & ‘d’ then it will be ‘Dd’

> If ‘d’ & ‘d’ the 1t will be ‘dd’

» ‘DD’ (called homozygous) & ‘Dd’ (called heterozygous) are
both called Rh pogtive

> ‘dd’ (homozygous) is called Rh negative




Tuteeritance Of R Blood Groupp (Cont- - -

» Homozygous father of genotype ‘DD’ all the sperm
contain ‘D’

» Heterozygous father of genotype ‘Dd’ half the sperm
contain ‘D’ & half ‘d’

» Same In case of femae

.



Universal Donor & Univernsal Recipient

*The persons having *"The persons having

blood group “0O” are
said to be unversa G
donor as they contains 4 Ny receipient as
no agglutinogens in contains  both
their RBC membrane \
but having both the

agglutinins o & B inthe

plasma plasma

p—
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blood group “AB” are
sad to be universal

7 agglutinogens A & B in
their RBC membrane
but no agglutinins in the



Donon & Recipient Tuteraction

Compatibledonor (no hemolysis)
GroupA & O

Group B & O

Group A, B,AB & O

Group O

.

Recipient
Group A
Group B
Group AB

Group O



Bombay Blood grouts

» Very rare

» Since the firg case was detected in Mumbal (then Bombay),
the blood group came to be called as Bombay blood group

» H isthe precursor of A and B antigen

» These people lack H, along with A and B antigen but plasma
contains antl A, anti B and anti H

» Incompatible with all ABO blood groups




Guada Tegative Blood Group

» Newly identified blood type

» Dedgned as 48" blood group system by the International
Society Of Blood Tranduson (ISBT)

» Characterized by the absence of the EMM antigen on RBC

» EMM antigen, a high incidence Ag found on nearly all human
RBC

» The unique blood type is reault of a genetic mutation in the
PIGZ gene which isinvolved in creating a oecific sugar
molecule on RBCs




7” 5 n.z.a.a

0 Incompatibility means mismatching i.e- a person with a
gecific blood group istransdused with blood of different
group which causes mild to severe problems

0 There are two types of incompatibility—
- ABO incompatibility
- Rh incompatibility

o Of which Rh incompatibility have much more clinical
Importance
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R4 Tucompatibility

2 Rh-incompatibility means exposure of Rh-pogtive blood with
Rh-negative blood which may occur either during trandfuson
or intra-uteringly in case of Rh-pogtive fetus with a Rh-
negative mother

0 There are two common menifegation of Rh-incompatibility
or hemolytic disease of new born —

* Hydrops fetalis
* Erythroblagtoss fetalis

0 These two conditions occur when mother with Rh-negative
blood is pregnant & the fetus is Rh-pogtive

p—



AE0 Tucompatibility

» ABO incompatibility between mother & fetus rarely cause
problems because Anti-A & Anti-B antibodies are too large to
Ccross the placenta

» ABO incompatibility between mother & fetus always prevents
Rhesus immunization of the mother

» Explanation- Rh pogtive fetal cells cross into the maternal
circulation are desroyed by the mothers naturally occurring
Anti-A or Anti-B before they have had to gimulate the
production of Rh antibody




Fasards O Blood Transfusion

< Immediate reaction:
* Pyogenic reaction
* Allergic reaction
* Anaphylactic reaction
* Haemolytic tranduson reaction
* Circulatory over load
* Biochemical upset following massve tranguson
* Generalized bleed tendency
* Air emboligm
* Bacterial contamination of blood




Hazarde Of Blood Transfusion Cont- - -

« Delayed reaction:
* Trangmission of diseases-
-AIDS
- Hepatitis
- Syphilis
- Malariaetc.
* Sengtization
* Delayed haemolyic reaction
* Multiple micro emboliam
* Tranduson of toxic subgances from the plagic bag
* Thrombophl ebitis

.



Hazarde Of Mismatetied Blood Transfusion

0 Immediate effects:

* Red blood cells are agglutinated & clumped thus blocking
the capillaries |eads to violent pain in the back or tightness in
the ched, nausea, vomiting, shivering etc.

0 Delayed effects:

* Inapparent haemolysis — due to agglutination & subsequent
phagocytods of clumped RBC

* Post-transfusion jaundice - due to excessve dedruction of
RBC, bilirubin concentration increases in blood thus causng
jaundice




Hagards Of Wismateted Blood Transfusion Cont- -

* Acuterenal shut down —

» due to antigen-antibody reaction, toxic substances are
released which causes vasocongriction of rena vessls thus
rena shut down occurs

» due to haemolys's of RBC, blockage of renal tubules occur by
free haemoglobin which may also cause renal shut down

» due to excessve breakdown of RBC, haemoglobinuria &
ubseguent renal failure may also occur

.
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