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Abstract

Praper sefecion of donors Nood group & exsemtial to prevent tavsfision hazards. ft fs
Rt that ABC antigen i3 filfly developed at bt bui the newbors baby does not produce
ABC amitbodies wnil 3 to & months of age. The ABC mutbodies present in the serim af
sereheonn babies are devived from mother 3 bood die io placenial tnsfer: So the blood growup
af the newborn baty {5 done by ABC ontigen grouping (forward gronping) onfy, antibody
grouiping {reverse grouping) is not reguired. In cone of tromsfiston of blood in mewborn wunder
i wronths of age, cross-matching of downors blood is dove with the mothers Mood {f i fs
avatlable. We know, reciplent same grosp of Mood bs abeays preferable in case of
transfiistan in adults ov ofder chifdren. Bur sefection of blood for tronsfision in dhe infats
snder 4 months of age depends on the mother § bood groap ar well. If the mother s blood
groue aiffers from the fnfomt s blood group, ke lnfamis some gronp of blood maoy wat be
sefected for ransfision. For example, if the mother 3 Sood growp Is "0 and the newharn
bload group fs "A" or "B, infont : some growp A" or "B grosp blood could ot be tran-
Jised, becanse ihe anil-A & anil-B antibodies can be derived in the infamis sevim from
wothers biood which may react with the A or "B aniges of the donor blood. Tn this caze
O groip packed RECs should be selected for tronsfision. "0 group whole blood way
contictin Syt anti-A and ant-B anttbodes fn the ploswa which emi react with the A "ar"8"
antigen of the infane s blood 3o to avold ani-A & onti-F antiboedles in™0 gronp, plazma
shonld be disearded and the packed RBCs showld be tronsfissed

fir eose of Riqnegative mother with Rh positive baby, Rb antibody may develop e macher b
blood and Fth antthody may enter into babyd cirewlation, in thiz case e difn shontd he
trangfised with Ri-negative blood to aveld Rh antigen & muibody rseaction. So for the
selection of Mood for transfiston b sewborn baby up fo the age of 4 mondhs mother & Mood
g {2 Lmpovtant o sefect the appropriate blood
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Introduction

Teunsfusion practices vary among neonatologists, should be sclected for trmsfusion. Bul occasionally,
largely due to a lack of evidence wpon which fo base it is not ideal 4o transfuse the haby's own group of
pn:cline.l Special protocols sre followed for the  blood if the baby iz under 4 months of sge. Infuntz
selection of blood for transtusion of newbom baby  less than 4 months of age ravely produce antibodies
up fo the age of 4 monihs. In almost all cases (older  (amii-A or anti-E) against blood group anligens.?
infants, children and adults) blood and bloed ABOD anbibodics present i the baby's blood at birth
components of patient’s own ABO and Bh group  are likely to be of matemal origin due to placental
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transfer® Therefore standards for pre-transfusion
serologic testing for these patients are different from
those for older infants, children and adults. The
major eross-matching i.e. mixing of donor's red cells
with recipient's serum is most likely to be done with
mother’s serum. If this i not compatible there may
be chance of transfusion reaction. If mother's hlood
group differs from the baby's blood group, even the
transfusion of baby s own group of blood may cause
iransfusion resction. S0 the mother’s blood group
should always be considered for the transfusion of
newbom up to the age of 4 months  The aim of this
review is to make a bether understanding of proper
seleetion of blood for transfusion in infant less than 4
months of age and to creste awareness among the
concemed doctors and physicians so that they will
give importance o provide information regarding the
blood group of mother in the ‘Blood Request Form’
fior transfusion of infants in this age groap.

Blood group inheritance

Each individual inherits one ABO pene from sach
parent and thess two penes determine which antigens
will be present on the red cells. In each chromosome
number®, a position ar locus is occupied by ABO
gﬁm'-!

There are 3 pairs of Rh allelic genes: Ce, Dl and £z,
These are closely linked genes; they oceupy three
positions (loci) on chromosome 1 and are inherited
as riplets, each trplet containing one gene from
each parent ®

Production of ABO & Rh antigens

Three allelic (similar) genes, 4, B & €, and a pair of
allelic penes, H & # are responsible for the formation
of antigen A and B.6 Rh allelic penes are responsible
for Ce, Dd & Ee antigens. They are direct gene
products ® Among these I antigen is most imporiant,
because it i3 strongly immunogenic. If Rh I antigen
is present, mdividuals are termed Rh positive. If the
I antigen i3 not expressed, the mdividual is termed
Rh negative 2

Development of AB( and Rh antigens

ABOD antigen begins to develop at 56 weeks of
intra-wterine life. Adult level is not reached untl 17
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vear of life. By the ape of 2-4 years adult level fully
develops. Rh antipens also begin to develop i imira-
utering life and become fully developed at birth,

Development of ABO and Rh antibodies

ABO antibodies wsually are not developed in
newbom, develop slowly afier birth. It needs 3-6
utd:slim:ln&m]upll detectable level in the hlood.

Rh-aniibody usually is not present naturally. Most of
these are mumune antibodies, that means they are
only developed by immunization or sensitization by
Rh-antigens  during  pregnancy  or  following
transfission of blood,

Immunological aspects of blood group
antigen and antibody

The ABO antigens and antibodies are the most
important for transfusion practice. Most of the ABD
antibodies are naturally occuming and  are
predominantly Ighd type? Unlike other blood
groups, ‘07 group has both ant-A and anti-B
antibodies which are a mixture of IgG and IgM
antibodies. Iy M antibodies cannot cross the placenta
and cannot enter the fioetal circulation normally. The
IgG ABO antibodies are usually immune mtibodies;
they can be produced in the individual by stimulation
due to transfusion or pregnancy. These 1gG ABO
antibodies can eross the placenta and can enter into
the foetal circulation. As the new bom babies do not
produce ABC antibodies at birth, the antibodies
present al birih is likely to be of matemal origin. The
antigen-antibody resction may oceur in case of
incompatible blood transfusion, which may cause the
fatal outcome of the mfant.

When the Rh negative person is transfused with Rh
positive blood, the immune system of the person will
be stimulated and will produce anti-Rh antibody.
There will be transfusion reaction during subsequent
transfusion with Bh positive blood. Bh antibody also
can be produced if the Rh negative mother is
exposed to Rh positive foetal red cells during
pregnancy. This Bh antibody is immune antibody
and i Ig(G type which can cross the placental barrier
and may enter into the foetal circulation and can
catese haemolytic discase of the newbom.

i
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ABO grouping and compatibility test (cross-
matching)

An initia] prefransfusion specimen from the mfant
and donor must be tested for ABD group and Bh rype
prior o each compatibility test. Blood group
determination  mcludes both forward (RBC or
antigen) and reverse (senm or antibody) grouping of
the patient and the donor.” ABO reverse grouping is
amitted from cord blood {bood from umbihical cord
of the baby just after delivery) or from newbom
bahy’s blood by heel prick, because their own ABO
antibodies are too low for detection.*

Cross-match test is to be performed before any Hlood
trmsﬁuimluﬂmpatluﬂtnmlhatdmmg
cells are compatible with the recipient {patient).
This test includes the major cross-match which s
donz by mixing of donor's red cells (antigen) with
the patient’s serum (antibody) and the mimor eross-
maich which i3 done by mixing of patient’s red cells
with donor's serum. Antibodies present at birth ave of
matemal origm. So the cross-matching of the donor's
blocd should be done with the mother’s sample.
Cross-match can also be done with mfant’s sample
provided that the donor's blood i ot incompatible
with maternal ABO & Rh antibody.3 1f no mexpected
anfibodies are detected initially in either the mother or
imfant, the RBC unit is ABO compatible with the
mfant and mother and either Rh-negative or of the
same Rh group as the infant:

1. Repeat ABOR grouping is not required;

2. Repeat antibody screening is not required; and

3. Compatibility testing is not required ¥

Adverse reactions due to transfusion of
packed red blood cells (PRBCs)

Transfusion of blood components present potential
risks with more adverss outcomes for i, high-nisk
mfants than from older patients ®1! Apart from other
hizzards of transfusion, mfants of this age group may
experience some particular adverse effects,

Due to frequent transfusion there may be allo-
mmunization in infants agamst some blood group
antigens. Hazmalytic transfusion serum contains
unexpected antibodies and the trnsfusion is given
without cross-matching the denor’s blood with
matemal serum. Following transfusion, the prematured
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mfants may be infested by CMY if CMV seronegative
blood is ot transfused 12 Transfision associsted graft
versus host disease has been reporied in prelerm
mfants transfused with cellular blood components,

Selection of appropriate blood for the infants
under 4 months of age

In the first 4 months of lifi, infants require repeated
tramafusion more frequently than older children and
adultz!? In almost all cases blood and blood
components of infant’s own ABO and Rh group
should be selected for transfusion. The blood should
b compatible with any maternal antibodies that have
entered the infant’s circulation. ' If the mother is of
*0° group and the mfmt 8 of "A” or B group, the
imfant’s blood may contain Ig G anti-A, anti-B anti-
body which s denved from mother’s blood, so
tramsfusion of infant’s own group of blood will be
meompatible and it can cause transfusion reaction. In
case of ransfusion of an ABO group different from
that of the infant, packed RBC must be wsed rather
than whole blood Whole blond containg plasma
antibodies that are incompatible with infint’s red
cells, that is minor cross-match will be meom-
patible } Group 0" packed RBC can be safely used
fior all patients, but it has some limitations of use and
it can be used in special cireumstances only.®

Rh negative blood can be given to Rh positive
patients tut it has also some limitations of use. Rh
positive hlood should not be given (o Rh negative
female in child bearing age” It may cause Rh
immunization and may damage the Rh positive
foetal RBC dunng pregnancy. Rh positive infant of
Rh negative mother containing Rh antibody also
should not be transfused with Rh positive blood
Blood should be as fresh as possible and not older
than 7 days to reduce the nsk and to increase the
benefits of the transfusion. '

Far infants with ABO haemolytic disease of the
newbom, enly group ‘0" RBCs should be transfused
until mpatihiﬁlr lests are non-reactive with ABO
specific units,"'" Imudisted, CMV sero-negative,
leuco-reduced, packed RBCs, dilued with fresh
frozen plasma should be selected for exchange
tranafusion of premature imfants, 2!
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Protocol for choice of REC for newbom exchange
and nommal {ransfusion up to the age of 4 months
sccording to the Ameriean Association of Blood
Banks are shown in the following tables (I, 1) 4

Table I: Chaice of ABO blood growps

Newboen's | Mother's | Cooie of Blood
blood group | Blood group m;;;u é"f‘m
A A 0
A B ) .
A A )
) ) .
A ) .
B B )
B A B )
0 ) .
A A 0
AR B B )
AB AB | ABO
0 ) .
A ) .
o B ) .
AR ) .
) ) .

If the infant and the mother have same ABO blood
group, the infant's own blood group should be
selected for transfusion. If any one is of *0" blood
group or if infant’s blood group differs from
mother's blood group, ‘0" group blood should be
selected. If mfant is of AB group, mother’s group
should be selected and if mother is of AB group,
infant's group should be selected.

Table I1: Chotce of Rh blood groups

Mewhom's %‘3 Chotce of Blood
Eh [ i i
group group Lat cholee | Znd cholce
Rh + Rh+ Rh+ Rh-
Rh- Rh- Rh- -
Rh+ Rh- Rh- -
Rh- Rh+ Rh- 1 -
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If both the nfant and mother are of same Bh group,
infant's own group can be selected. If any one i Rh
negative, Rh negative blood should be selected. An
infant suffering from haemolytic disease due to Rh
immunization of Rh negative mother should be
transfused with Bh negative blood & 22

Note

|. Faor the transtusion of newbom: cross-match
donor's blood (RBC) with mother's senum; if
mather’s sample is not available, cross-match
with newhom's serum.

2. For exchange transfision: if mother's group is
not known, cross-mateh O-PREC with newbom.

3. For exchange transfusion of newborn: dilute
PRECs with AB plasma,

Conclusion

If the transfusion of infant less than 4 menths of age
12 neaded, it 15 essential to mention the mother's blood
group in the blood request form for safe blood
transfusion in infants less than 4 months of age. If the
mother is not available, mfant’s own blood group can
e selecied provided hat the blood is not incompatibie
with mother's Rh and ABO antibody which i3 present
in infant’s blood at binh. When packed RBCs other
than group ‘0" is selectsd for ransfusion, the infants
serum or plasma must be tested for anti-A and anti-B
antibodies. As long as the mfants seum contain
significant amount of mother’s ABO antibodies,
packed RECs lacking the corresponding sntigens must
be selected for transfssion*
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