M VI gl
AJollg il

Jc;ur\d ice of T he

HEMOLYTIC DISEASE OF THE
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= Also referred to as erythroblastosis fetalis

= Occurs when the mother is alloimmunized to
antigen(s) found on the RBC of the fetus

= Destruction of fetal RBCs by mother’s IgG
antibodies




HEMOLYTIC DISEASE O THE NEWBORN

 Involves hemolysis of red cells in the fetus and
neonate

« antibody is present Iin the mother that
corresponds to an antigen on the surface of the
red cells of the fetus > Ab crosses placenta -2
attaches to fetal Ag > hemolyze red cells of fetus

« Differential diagnosis: physiologic jaundice,
septicemia, CID, toxoplasmosis, congenital
syphilis
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= Rh Incompatibility

Rh (-) mother &
Rh (+) baby

= ABO
Incompatibility

“O” mother & “A”
or “B” baby
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= Maternofetal ABO
incompatibility

= A&BgotigMin
blood which cannot
cross placenta
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HEMOLYTIC DISEASE-OF.IHE NEWBORN

ABOQO Disease

« Most common type

« Most cases are mild & do not require exchange
transfusion

e Most common scenario: mother is group O and
infant is group A

 Even first baby is affected
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HEMOLYTIC DISEASE-OF.IHE NEWBORN

ABO Disease

Features:

1.Spherocytosis

2.Increased reticulocyte count

3.Increased indirect bilirubin in 15t 72 hours of life

4.Jaundice appearing during first 24 hrs of life

Good evidence for ABO disease is detection of immune
anti-A or anti-B in the cord blood of the newborn.
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Set-up: Rh(-) mother + Rh(+) baby

Rh (-) person exposed to Rh(+) blood will
develop reaction after 2 — 4 weeks

Mother develops antibody against the Rh(+)
blood coming from the baby

First baby is not affected; HDN occurs
during subsequent pregnancies



HEMOLYTIC DISEASE-OF THE NEWBORN

Mother:
Baby:

Rhnegativeandimmunized
Rhpositive
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1. Fetalred celisenter maternal circulation at birth.

2. Red cells are recognized by the mother’s immune system.
3. Mother is sensitized and produces antibody.

4. Antibody crosses the placenta and causes HDN.

Plate 15, Hemolytic disease of the newborn.
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HEMOLYTIC DISEASE-OF.IHE NEWBORN

Rh Disease

 most severe; Rh (+) fetus & Rh (-) mother

* FIRST PREGNANCY

Rh (+) baby = Ag enters maternal circulation -
sensitize Rh () mother - anti-Rh production

(IgG) = cross placenta = enter fetal circulation -
baby not affected

« SUBSEQUENT PREGNANCIES

Ab already present in mother - enter fetal
circulation - (+) intravascular hemolysis
—>accumulation of rbc destruction products -
jaundice or kernicterus (erythroblastosis fetalis)



HEMOLYTIC DISEASE-OF.IHE NEWBORN

Rh Disease

« first baby usually unaffected since it is the first
time the mother is exposed to the antigen

« occasionally, firstborns are affected either
because of:

1. previous maternal exposure (e.g. previous
aborted pregnancy)

2. unusually great maternal susceptibility to
Rh stimulus during normal pregnancy
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Healthy baby Baby with severe jaundice
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(a) First pregnancy (b) Between pregnancies (c) Second pregnancy




RhD SMlgJl wshiwixdl (9919l pac

sale ey ¥ Jika J )

A il e AU RhD pall 350 3 [gG Aelia Sl (e pady
gl 6 2 paleal o) Gla Jas o) a2 JB)Allo-Immunisation
(Salall o Uaasy

Jseall 22e e dlal) 305 2l

B Sl 1oV Al 24 JYA (Iail an g s )1 Ja0s iall s i
a3 Jaad (saling agm 55 a0 Ji5 () saliag plal gl Cauas

Aaal e Gaall (5590 JSG RhD 4l Jala JS 48) 0 oy
Ol 431 aial W jle 5 anti-D 4Uaidll




D) G55 pie b 5 Lea SiS) e Byl oy Dai¥) Sl o
ABO
BV (e el 3 2an (O Siarg S BVl aan AL aall 28 jlad e
Cle aial Ao 06 Ll ol Rh daclial) 4iEgl) o
dgagall L6l Gadaiy Y% 2.2 — 0.8 ) Wik axy aiall Jara (addl @
gl g dgasall N Gukiy % 0,7 —0.1
o) 29a8 il (e AL YD L o
Leday (jlows
(a8 silleia DU dejall) ghkss b sladl
(oS (aleal)dgme e das
deall HaY) Gl 3 dals aamaByshd dale g0 daally —daiia Cags




/
HEMOLYTIC DISEASE OF THE NEWBORN

Rh Disease

Characteristics of Erythroblastosis Fetalis:
1. Increased number of circulating nucleated red cells
2. Increased osmotic fragility of cells

3. Increased amount of indirect/unconjugated bilirubin

Main Clinical Findings:
1. Anemia-<15gm/100 ml or 150 gm/L
2. Rapidly developing jaundice
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HEMOLYTIC DISEASE-OF.IHE NEWBORN

For the baby: EXCHANGE TRANSFUSION

Indications:

i

Infant serum indirect bilirubin > 20mg/100 ml
(342 umol/L) for fullterm infants OR

>15mg/100 ml (257 pmol/L) for premature
Infants

Cord blood indirect bilirubin > 3 mg/100 ml
(51 umol/L)

Cord blood hemoglobin <13 gm/dL (130 g/L)

Maternal Rh antibody titer of 1:64 or more



HEMOLYTIC DISEASE-OF.IHE NEWBORN

Beneficial Effects of Exchange Transfusion:
1. Removal of bilirubin

2. Removal of sensitized RBCs

3. Removal of incompatible antibody

4

Replacement of iIncompatible RBCs with
compatible RBCs

5. Suppression of erythropoeisis (reduced
production of incompatible RBCs



HEMOLYTIC DISEASE-OF.IHE NEWBORN

Comparison of ABO versus Rh HDN

Characteristic ABO HDN
First pregnancy Yes Rare
Disease predicted by titers No Yes
Antibody IgG Yes (anti-A,B) Yes (anti-D)
Bilirubin at birth Normal range Elevated
Anemia at birth No Yes
Phototherapy Yes Yes
Exchange transfusion Rare Common
Intrauterine transfusion None Sometimes
Spherocytosis Yes Rare
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= May be prevented by giving anti-Rh
to Rh(-) mother In the ante-natal (28
weeks) & immediate postnatal period

(within 72 hours after delivery)




HEMOLYTIC DISEASE-OF.IHE NEWBORN

Rh Disease

Management:

For the mother

« RhoGam (Rh Immune Globulin)
v' concentrated anti-D

v' coats Rh (+) fetal cells in maternal circulation
-> recognized by mother’s system as abnormal
& removed from circulation =-> prevents
maternal immune system from processing the
Ag on surface of fetal cells = no antibody
formed



HEMOLYTIC DISEASE-OF.IHE NEWBORN

RhIG: Prevention of Antigenic Sensitization

Untreated:

. Imm.une KK yv

‘ ———> | system | DA,
&

HDN
Mother
(Fetal red cells) (immunized in suigs':ae'c‘;tuent

Treated:

+ A —w‘ Immune

RS —>| system

Not stimulated

. RhIG

No maternal
immunization

(Fetal red cells) l

No HDN
Noanti-D /;
produced /" st.;gfs:&uent

Plate 16. Rh immune globulin (RhIG).



HEMOLYTIC DISEASE-OF.IHE NEWBORN

For the mother
« RhoGam (Rh Immune Globulin)

v' Dose: routinely administered 2x — at 28 wks
AOG & within 72 hrs after birth of an Rh (+)
infant

v Also administered following termination of
any pregnancy, after amniocentesis in an
Rh (-) mother & following accidental
transfusion with Rh (+) red cells
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(1} Prélévement
sanguin materne]

—

hématie foetale
loncee

hématie maternelle
ple

(2} dilution au 1,3

dans NaCl 0,9%

(3) réalisation d'un (4) passages dans 3 bains
frotti et séchage (ringage d I'ean ef séchage
entre chaque bain)

g

solutipn acide pH=3,2  hématosiline Coslng
[phosphate ot citeate) 15 secondes | mikrute
S muniiles

(5) observation
microscopique
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