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Hemolytlc diseases of the newborn because the
‘ancompatibility of Rh blood groups:: ‘

Lhree conditions in which the mother may
develop antibodies:

_A. Blood transfusion before

marriage by blood from Rh+
PEISON. = e wdher will aher develop ahbodier  or develops sensibivity
R R e

B. leakage during pregnancy of
/ small amount of fetal blood

4or
Sl 1 M Deeoped
der  (Rh+) into maternal circulation i sl
‘f““{f:_ (placental hemorrhage). - ﬂfj;j%;f“
(\)V\\&Cv}'c"' Byl )
;.:D&njpl.,‘g\ ,@
_C. during delivery, same blood 2350
squeezed back to maternal g
blood. 2
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'/ In these conditions one of the followings
themolytic diseasesrmay occur:

A. erythroblastosis fetalis (mild disease): small

amount of RBC,s leak into mother circulation,

e

some mothers develop antibodies against D

antigens. These antibodies pass to fetal blood &

cause mild hemolysis of the RBC,s of the fetus.
This newborn baby can be rescued by giving
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him (Rh-) blood, but not from his mother.
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B. Icterus graves mneonatorum (kernicterus)

(moderate disease): the infant is born at term, is
Jaundiced, or becomes so within 24 hours, there
may be severe neurological lesions involving the

basal ganglia in which the bile pigments deposited.
 #EN m%\n‘ Yoecore we.\}o[)\ﬁ (eberded

C. Hydrops fetalis (severe disease). The hemolysis
1s severe, the infant may die in uterus or may

B

develop severe anemia, Jaundice & edema; dies

NN i G

within few hours.

”gd\\

Scanned by CamScanner



A

Fortunately, this disease can be prevented by giving an
'Rh-negative mother humun gamma globulin against Rh-
- positive erythrocytes within 72 h after she has delivered an
Rh-positive infant. These antibodies bind to the antigenic
sites on any Rh-positive erythrocytes that might have en-
tered the mother’s blood during delivery and prevent
them from inducing antibody synthesis by the mother. The
administered antibodies are eventually catabolized.
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You inay be wondering whether ABO incompatibilities
are also a cause of hemolytic disease of the newborn. For
“example, a woman with type O blood has natural antibod-
Jies to both the A and B antigens. If her fetus is type A or
B, this theoretically should cause a problem. Forfunately,
it usually does not; partly-bec@use the A and B antigens are
not strongly ex__press‘ed in fetal erythrocytes and%mﬂyﬂ_be-f
cause the natural antibodies are of the IgM type, which do,

not readily. cross the placenta. 1 o
| | -~
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Blood Transfusion

Indications of blood transfusion:

_L. to restore the Blood Volume,
€.g. In haemorrhage.
_2. to provide Red Blood Cells,
€.g. anaemias.
3. to increase Blood Coagulability in
~ haemorrhagic diseases, (we oo Cogulabor Fects)

e.g. haemophilia & purpura.
4. to replace infant's blood with Rh.-ve
blood in erythroblastosis foetalis.

5. to supply antibodies to raise the g .
S . cloity 2\~
general resistance of the body. ST L,

p 3 or Pladelad
_6. to provide White Blood Cells, e.g. in N

leucopenia (= decreased W.B.Cs). (v A ps
7. to supply plasma proteins n ] :jo s o
~ hypoproteinaemia.
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Complications of Blood Transfusion

N

e

Earl

R Y B

Late

)

Elaemolytic reactions
immediate
delayed.

TReactions due to infected blood

()
N

Platelets or proteins
“Circulates v:overload

D Alr embolism

Citrate toxicity

D)

(o) )

(Clotting abnormalities (after
massive transfusion

bAllergic reactions to white cells, Immune sensitisation, e.g. to

DHyperkalagmia (41! — ateds L vedndies)

PTransmission of disease €.g.
hepatitis, malaria, syphilis,
AIDS.

@Transﬁisional iron overload

rhesus D antigen
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‘Blood transtusion | |

Blood for transfusion ca

N be kept for several weeks if it .7
s cgl ected from‘donpr.

It is stored at 4°C. A commonly used - A—
Preservative, citrate—p Osphate-dextrose (CPD) solu- .

tion, provides citrate as anticoagulant and glucose (dex-
trose) as metabolic substrace for the red cells.Adequafe
f numbers (i.e. not |ess than 70%) of red cells remain
! viable after transfusion when previously stored in CPD

solution for 3~4 weeks ac 4°C. Adding adenine to the
solution can Increase this period to 5 weeks.
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] G-VDurlng storago at 4°C, the red celis show a progressive (.

d 2,3-BPG,

dacrease In content of adenosine triphosphate an
while with decreased activity of the Na+—K+ pump, h€ <€ the cells
gradually lose K+ to the surrounding plasma and gain Na* Ja* from
It. The concentration of K+ in the plasma may reach values as
high as 30 mmol L~ after storage of blood for 4 weeks. The pH
of the plasma also decreases with time of storage and its
concentration of ammonia rises. These changes can make
stored blood dangerous for transfusion in certain patients. e.g.
those with renal or hepatic failure. The decline in Na+-K+
pump actlvity makes some red cells spherocytic, with loss of
deformability, These effects may be Irreversible and after

transfuslion the abnormal red cells are destroyed very rapidly

by macrophages in the splecen and elsewhere. Other con-
stituents of blood do not withstand prolonged storage.
*Granulocyws begin to lose their phagocydc capacity within
6h of collectlon and they are functonally inert after 24 h.
Y Platelets lose thelr haemostatic effect (p. 3 10) within 48h at

4°C, while the lablle coagulation factors, V and VIII (p. 3I4). ‘

also rapidly deteriorate in chilled blood.
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! edore donated blood is made available for issue from a
ood-bank, the ABO and rhesus groups of the cells are deter-

m!nt.id)?[r;d commonly the serum is screened for atypical ant-
bodies. Serological tests are also done for syphllis, hepatitis
and human immunodeficiency virus (H1IV). Before transfusion,
the ABO and rhesus groups of the patient's red cells are deter-
mined, the serum is checked for unexpected antibodies and
red cells from the donor are tested against the patient's serum
by cross-matching tests (compatibility tests). These cross-
matchlng tests are essentlal for checking that there has been
no error in ABO grouping of donor and reclplent, and for
ensuring that the reciplent's serum does not contaln naturally

occurring or immune antibodies active against the donor’s
cells.
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(w%{_,_ Transfusion of whole blood is sometimes necessary but,
Over recent years, the use of cell-separator machines and
Bccw;c_ . large-scale production of plasma constituents have, made it
e ) , Increasingly possible to transfuse specific components of -
alf -litfc,. gy blood which the patient lacks, Thus red-cell concentrates,
G Ll - often resuspended in 2 small volume of clectrolyte solution, .
@ u...i}.[gvt_ljgif? restore the haemoglobin concentration In an
(Lwrs anaemic patlent in whom the plasma volurme may already be _
EX neuke P“"‘b . expanded. Platelet concentrates are of use in patients with
] - severe thrombocytopenia (p. 317). A variety of plasma frac-
' tions is also available to supply coagulation factors, e.g cryo-‘-'.,_’f-_ )
! precipitate, which is rich in factorVill and fibrinogen, and for
& expanding plasma volume, e.g. stable plasma protein solu-
tlon. A useful source of antibodles against common viruses is
pooled normal immunoglobulin and ' various “specific
Immunoglobulins are also available, e.g. anti-D and antibodies .
against tetanus, hepatltls B and diphtheria. ‘ ' ;
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_Q) Howaver much care ls taken in cross-matching and
administering blood, transfusion carries definite risks of
unpleasant or even fata complications. Major red-cell
incompatibility can lead to lethal intravascular haemo-
lysis or delayed extravascular breakdown of donor cels.
Transfusion of blood contaminated with bacteria can
cause profound shock with hyperpyrexna, while allergtc
reactions to transfused whtte cells, _platelets and
plasma proteins can also be severe. Ctrculatory over-
load, air embolism and changes in plasma ‘electrolyte
concentrations (e.g. hyperkalaemia) may occur and
there may be direct transmission of d!sease e.g. HIY.
and cytomegalowrus mfecuons hepauus and malaraa.
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