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	2. INTRODUCTION
Hemolytic disease of  the new born and fetus (HDN)
is a destruction of the red blood cells (RBCs) of the
fetus and neonate by antibodies produced by the
mother.
It is a condition in which the life span of the
fetal/neonatal red cells is shortened due to maternal
allo-antibodies against red cell antigens acquired
from the father.
2
 


	3. INTRODUCTION…
Hyperbilirubinemia in the  first 24 hours of life is most often
the result of hemolytic disease of the newborn.
Accelerated red cell destruction stimulate increased
production of red cells, many of which enter the circulation
prematurely as nucleated cells hence the term
“erythroblastosis fetalis”.
Anemia caused by this destruction stimulates the production
of RBC which in turn provides increasing numbers of cells
for hemolysis.
3
 


	4. HISTORY
♣ Haemolytic disease  of the new born (HDN) has
been known for centuries with its typical and poor
prognosis.
♣ The first described by a French midwife who
delivered twins in 1609.
♣ One baby was swollen and died soon after birth,
the other baby developed jaundice and died
several days later.
♣ For the next 300 years, many similar cases were
described in which newborns failed to survive.
4
 


	5. HISTORY…
During 1970s, the  routine antenatal care included
screening of all expectant mothers to find those
whose pregnancy may be at risk of HDN, and
giving preventative treatment accordingly.
This has led to decrease cases in the incidence of
HDN, particularly severe cases that were
responsible for stillbirth and neonatal death.
5
 


	6. INCIDENCE
 The incidence  of Rh-negative in the European
and American whites, is about 15–17%; it is
very much insignificant in China (1%) and
almost nil in Japan.
 About 60% of Rh-positive men are
heterozygous and 40 % are homozygous at the
D locus.
 Overall a Rh-negative woman having the
chance of Rh-positive fetus is 60%, irrespective
of the father’s genotype. In India, the incidence
is about 5–10% (South India – 5%, North India
– 10%) in hospital statistics. 6
 


	7. CAUSES OF HDN
Immune
Hemolysis
•  Rh
incompatibilty
• ABO
incompatibilty
• Other blood
group
incompatibility
(C,E, Kell,
Duffy)
• Maternal disease
(lupus); Drugs
Inherited RBC
Disorders
• RBC membrane
defects
(Spherocytosis,
elliptocytosis)
• Metabolic: G6PD
deficiency
• Hemoglobinopat
hies (α and β
thalassemia
syndrome)
Acquired
Hemolysis
• Infection:
bacterial, viral,
parasitic
• DIC
• Vitamin E
Deficiency
7
 


	8. RHESUS HEMOLYTIC DISEASE  OF NEWBORN
♣ HDN occurs when a mother with Rh-negative blood
becomes pregnant with Rh-positive baby which is
inherited from Rh-positive father.
♣ Although the maternal and fetal circulation are
separate fetal RBC sometimes gain access to the
maternal circulation through minute break in the
placental vessel.
♣ The mothers natural defense mechanism responds to
these alien cells by producing anti-Rh antibodies.
8
 


	9. RH DISEASE OF  HDN…
♣ Under normal circumstances, the process of
alloimmunization has no effect on fetus during the first
pregnancy with an Rh positive fetus, because the initial
sensitization to Rh antigens rarely occurs before onset
of labor.
♣ However with the increased risk of fetal blood being
transferred to the maternal circulation during placental
separation, maternal antibody produced is stimulated.
♣ During a subsequent pregnancy with Rh positive fetus,
these previously formed maternal antibodies to Rh
positive blood cells enters the fetal circulation, where
they attached to and destroy fetal erthrocytes.
9
 


	10. RH DISEASE OF  HDN…
Multiple gestations, abruptio placenta, placenta
previa, mannual removal of placenta and caesarean
delivery increases the incidence of transplacental
hemorrhage and subsequent alloimmunization.
Because of the condition that begins in utero, the
fetus attempts to compensate for the progressive
hemolysis by accelerating the rate of erythropoiesis.
As a result immature RBC (erythroblasts) appears
in the fetal circulation, hence the term
erythroblastosis fetalis, occurs.
10
 


	11. RH DISEASE OF  HDN…
♣ There is wide variability in the development of
maternal sensitization to Rh positive antigens.
♣ Sensitization may occur during the first pregnancy
if the woman previously received an Rh positive
blood transfusion.
♣ No sensitization may occur in situation in which a
strong placental barrier prevents transfer of fetal
blood into the maternal circulation.
♣ In approximately 10% to 15% sensitized mothers,
there is no hemolytic reaction in the newborn. In
addition, some Rh negative women even though
exposed to Rh positive fetal blood are
immunologically unable to produce antibodies to
the foreign antigen.
11
 


	12. RH DISEASE OF  HDN…
♣ In the most severe form of erythroblastosis fetalis
(hydrops fetalis) the progressive hemolysis causes
fetal hypoxia, cardiac failure, generalized edema
hydrops and effusion into the pericardial, pleural
and peritoneal space.
♣ The fetus may be delivered still birth or in severe
respiratory distress. Maternal Rh immunoglobulin
administration, early intrauterine detection of
alloimmunization by ultrasonography and
chorionic villi sampling and subsequent treatment
by fetal blood transfusion have dramatically
improved outcome of affected fetuses. 12
 


	13. Pathophysiology of HDN
13
  


	14. This figure explains  the Mechanism of HDN 14
 


	15. ABO INCOMPATIBILITY OF
HDN
♣  Hemolytic disease can also occur when the major
blood group antigens of the fetus are different from
those of the mother.
♣ The major blood group are A, B, AB, and O.
Premature babies are much more likely to experience
severe problems from ABO incompatibility while
healthy full term babies are generally only mildly
affected. The incidence of these blood groups varies
according to race and geographic location.
15
 


	16. ABO INCOMPATIBILITY…
♣ The  presence or absence of antibodies and antigens
determine whether agglutination will occur.
♣ Antibodies in the plasma of one blood group
(except the AB group which contains no
antibodies) will produce agglutinative (clumping)
when mixed with antigens of a different blood
group.
♣ Naturally occurring antibodies in the recipient's
blood causes agglutination of a donor’s RBC. The
agglutination donor cells become trapped in
peripheral blood vessels, where they hemolyse and
release large amount of bilirubin into the
circulation. 16
 


	17. ABO INCOMPATIBILITY…
♣ The  most common blood group incompatibility in the
neonate is between a mother with O blood group and
infant with A or B blood group. Naturally occurring
Anti A or Anti B antibodies already present in the
maternal circulation crosses the placenta and attach to
fetal RBC causing hemolysis.
♣ Usually the hemolysis reaction is less severe than in Rh
incompatibility.
♣ Unlike the Rh reaction ABO incompatibility may occur
in the first pregnancy.
♣ The risk of significant hemolysis in subsequent
pregnancies is thought to be unchanged from the first.
17
 


	18. ABO INCOMPATIBILITY…
♣ Individual  with type O blood group develop antibodies
throughout life from exposure to antigen that results in
high serum Anti A and Anti B antibody titers.
♣ Some women produce IgG antibodies that can cross the
placenta and attach to fetal red cells and destroy them,
♣ First and subsequent babies are at risk; however, the
destruction is usually much less severe than that of the
Rh incompatibility
♣ ABO incompatibility is also thought to protect the fetus
from Rh incompatibility as the mother’s anti A and
Anti B antibodies destroy any fetal cells that leak into
the maternal circulation.
18
 


	19. ABO INCOMPATIBILITY…
♣ The  antibodies formed in the maternal system,
(IgG) crosses the placental barrier and enters into
the fetal circulation.
♣ The antibody will not have any effect on Rh
negative fetus.
♣ If the fetus is Rh positive, the antibody becomes
attached to the antigen sites on the surface of the
fetal erythrocytes.
♣ The affected cells are rapidly removed from the
circulation by the reticuloendothelial system.
19
 


	20. This figure shows  circulating IgG maternal antibodies cross the placenta and
sensitize fetal antigens positive cells. 20
 


	21. MANIFESTATIONS OF HEMOLYTIC  DISEASE
Depending upon the degree of agglutination and
destruction of the fetal red cells, various type of
hemolytic disease appears such as:
 Hydrops fetalis
 Icterus gravis neonatorum and
 Congenital anemia of the newborn
21
 


	22. 22
  


	23. HYDROPS FETALIS
 It  is the most serious form of Rh hemolytic disease.
Excessive destruction of the fetal red cells leads to
severe anemia, tissue anoxemia and metabolic
acidosis.
 These have got adverse effects on the fetal heart
and brain and on the placenta.
 Hyperplasia of the placental tissue occurs in an
effort to increase the transfer of oxygen but the
available fetal red cells (oxygen carrying cells) are
progressively diminished due to hemolysis.
23
 


	24. HYDROPS FETALIS…
 As  a result of fetal anoxemia, there is damage to
the liver leading to hypoproteinemia which is
responsible for generalized edema (hydrops
fetalis), ascites and hydrothorax.
 Fetal death occurs sooner or later due to cardiac
failure.
 The baby is either stillborn or macerated and even
if born alive, dies soon after.
24
 


	25. DIAGNOSTIC FEATURES OF  HYDROPS
FETALIS
Mother is Rh-negative
Serological examination reveals presence of Rh-
antibody
There may be presence of polyhydramnios
Previous history of affection of a baby due to
hemolytic disease
Sonography: (Real time combined with pulse
Doppler) to detect edema in the skin, scalp and
pleural or pericardial effusion and echogenic
bowel
Straight X-ray abdomen showing: “Buddha”
position of the fetus with a halo around the head
25
 


	26. DIAGNOSTIC FEATURES OF  HYDROPS
FETALIS…
The baby at birth looks pale and edematous with an
enlarged abdomen due to ascites. There is
enlargement of liver and spleen;
Placenta is large, pale and edematous with fluid
oozing from it. The placental weight may be
increased to about half or even almost equal to the
fetal weight. There is undue persistence of
Langhans layer with marked swelling of the villi.
If the fetus is not hydropic, the placenta usually
looks normal. 26
 


	27. ICTERUS GRAVIS NEONATORUM
  This clinical entity is the effect of lesser form of fetal
hemolysis.
 The baby is born alive without evidences of jaundice
but soon develops it within 24 hours of birth.
 While the fetus is in-utero, there is destruction of fetal
red cells with liberation of unconjugated bilirubin
which is mostly excreted through the placenta into the
maternal system.
 A portion of the bilirubin enters the amniotic fluid
perhaps from the fetal lung or through the skin or
across the surface of the placenta or cord. This is the
reason why the baby is not born with jaundice.
27
 


	28. ICTERUS GRAVIS NEONATORUM…
  But as soon as the umbilical cord is clamped, with
continuing hemolysis, the bilirubin concentration
is increased.
 Sooner or later the baby becomes jaundiced.
 The liver particularly of a premature baby fails to
conjugate the excessive amount of bilirubin to
make it soluble and nontoxic.
 If the bilirubin rises to the critical level of 20 mg
per 100 mL (340 micromol/L—normal 30
micromol/L), the bilirubin crosses the blood-brain
barrier to damage the basal nuclei of the brain
permanently producing the clinical manifestation
of kernicterus. 28
 


	29. KERNICTERUS
 Kernicterus or  bilirubin encephalopathy results from high
levels of unconjugated bilirubin in the fetus blood which
is more than 20 mg/dL .
 Because unconjugated bilirubin are lipid soluble and toxic
, it can crosses the blood-brain barrier and it will
penetrates neuronal and glial membrane thus cause
neurotoxicity
 Patients surviving kernicterus have severe permanent
neurologic symptoms such as
Choreoathetosis
Spasticity
Muscular rigidity
Ataxia
Deafness
Mental retardation
29
 


	30. CONGENITAL ANEMIA OF  THE NEWBORN
 This is the mildest form of the disease where the
hemolysis is going on slowly.
 Although the anemia develops slowly within first
few weeks of life, the jaundice is not usually evident.
 The destruction of the red cells continues up to 6
weeks after which the antibodies are not available
for hemolysis.
 The liver and spleen are enlarged, the sites of
extramedullary erythropoiesis
30
 


	31. CLINICAL SYMPTOM
 Varies  from mild jaundice and anemia to hydrops
fetalis (with ascites, pleural and pericardial effusions)
 Chief risk to the fetus is anemia.
 Extra medullary hematopoiesis due to anemia results
in hepatosplenomegaly.
 Risks during labor and delivery include:
Asphyxia
Spleenic rupture.
31
 


	32. CLINICAL SYMPTOM…
 Postnatal  problems include:
 Asphyxia
 Pulmonary hypertension
 Pallor (due to anemia)
 Edema (hydrops, due to low serum albumin)
 Respiratory distress
 Coagulopathies (↓ platelets & clotting factors)
 Jaundice
 Kernicterus (from hyperbilirubinemia)
 Hypoglycemia (due to hyperinsulinemnia from islet cell hyperplasia)
 Hypovolemic shock
32
 


	33. ANTENATAL INVESTIGATION PROTOCOL  OF
RH-NEGATIVE MOTHERS
Investigation of blood for Rh and ABO grouping becomes almost a routine during
the first antenatal visit in first trimester.
If the woman is found Rh-negative, Rh grouping of the husband is to be done to find
out whether the pregnancy is a result of incompatible or compatible mating.
If the husband is found to be Rh positive, further investigations are to be carried out
which aims at:
(i) To detect whether the woman has already been immunized to Rh antigen;
(ii) To forecast the likely affection of the baby;
(iii) To anticipate and formulate the line of management of a likely affected baby.
33
 


	34. CONTD…
Obstetric History:
If the  woman is a primigravida with no previous
history of blood transfusion, it is quite unlikely
that the baby will be affected;
In a parous woman, a detailed obstetric history has
to be taken. The classic history of fetal affection in
the form of stillbirth or neonatal death due to
severe jaundice following one or two uneventful
births is quite suggestive. History of prophylactic
administration of anti-D immunoglobulin
following abortion or delivery should be enquired.
34
 


	35. CONTD…
Antibody Detection: In  all cases of Rh-negative women irrespective of blood grouping and
parity, IgG antibody is detected by Indirect Coombs’ Test.
If the test is found negative at 12th week, it is to be repeated at 28th and 36th week in
primigravida. In multigravida, the test is to be repeated at monthly intervals from 24
weeks onwards.
If the test is found positive : The patient should be supervised in centers equipped to tackle
with Rh problem (Specialized fetal medicine unit).
‒ Genotype of the husband is to be determined. If he is found to be homozygous, the fetus
is likely to be affected and in heterozygous, the fetus may be affected in 50% cases. In
that case fetal blood group is determined. If the fetus is found to be Rh(D) negative, no
further tests are required and routine care is continued.
35
 


	36. DIAGNOSIS
The diagnosis of  alloimmunisation can be made
early in the pregnancy by chorionic villus sampling
to determine fetal blood grouping and type. The
drawbacks to the procedure include possible early
spontaneous abortion and the risk of fetomaternal
haemorrhage and alloimmunisation.
Another diagnostic method to determine
alloimmunisation is an amniocentesis using
polymerase chain reaction (PCR) to determine the
fetal blood type, hemoglobin, hematocrit and
presence of maternal antibodies.
36
 


	37. DIAGNOSIS…
Percutaneous umbilical fetal  blood sampling (PUBS) is
considered to be most accurate means for assessing the
severity of fetal hemolytic disease in the absence of
fetal hydrops.
With either method the determination of an Rh-negative
fetus requires no further treatment.
Ultrasonography is considered an important adjunct in
the direction of alloimmunisation; alteration in the
placenta, umbilical cord and amniotic fluid volume as
well as the presence of the fetal hydrops can be
detected with high resolution ultrasonography and
allow early noninvasive treatment before the
development of erythroblastosis.
37
 


	38. DIAGNOSIS…
Erythroblastosis fetalis caused  by Rh
incompatibility can also be assessed by evaluating
rising Anti-Rh antibody titers in the maternal
circulation (indirect coombs test) or by testing the
optical density of amniotic fluid because bilirubin
discolours the fluid.
Ultrasonography may also be used to detect fetal
anemia in the non hydroptic fetus.
38
 


	39. DIAGNOSIS…
The disease in  the newborn is suspected on the basis
of the timing and appearance of jaundice and can
be confirmed by directing antibodies attached to
the circulating erythrocytes of affected infants
[Direct Coombs Test or direct antiglobulin test
(DAT)]
The Coombs Test is routinely performed on cord
blood samples from infants born to Rh negative
mother.
39
 


	40. MANAGEMENT
Management of Rh  incompatibility
(Rh Alloimmunization)
The primary aim of therapeutic management of
alloimmunization is prevention.
Postnatal therapy usually entails phototherapy for
mild cases and exchange transfusion for more
severe forms.
40
 


	41. MANAGEMENT…
In severe cases  of hydrops, aggressive intervention
such as pericardial and pleural aspiration,
mechanical ventillatory support and ionotropic
therapy may be required for stabilization.
Although phototherapy may control bilirubin level
in mild cases the hemolytic process may continue
causing severe anemia between 7-12 days of life.
41
 


	42. Management of
HDN
Treatment
Maternal
Plasma
Exchange
Intra-
venous
Immune
Globulin
Infant
Intrauterine
transfusion
Exchage
transfusion
Photo-
therapy
Prevention
Rh Immune
Globulin  (RhIG or
Rhogam)
42
 


	43. PREVENTION OF RH  ALLOIMMUNIZATION
RH IMMUNE GLOBULIN (RHIG OR RHOGAM)
Alloimmunization in pregnant woman can be prevented by
administration of Rh immune globulin (RhIG or Rhogam).
RhIG is a concentrate of IgG anti-D prepared from pooled human
plasma of D-negative people who have been exposed to the D
antigen and who have made antibodies to it.
Significance of administration of RhIG
i. Prevents alloimmunization in D-negative mother exposed to
D-positive fetal red cells. In the meantime, it protects mother
from being sensitized to D antigen of fetal during pregnancy
and after delivery of infant.
ii. Suppresses mother’s immune response following exposure to
D-positive fetal red cells.
iii.Prevents the mother from producing anti-D.
iv.Protects subsequent D-positive pregnancies but must be given
each time the woman is pregnant with D-positive fetus.
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	44. PRINCIPLE
 RhIG is  given by injection into mother’s muscle
(intramuscular).
 Giving RhIG to D-negative pregnant woman prevents
her immune system from producing its own anti-D
(which would attack her D-positive fetal red cells).
 When RhIG is introduced into D-negative mothers’
bloodstream, RhIG antibodies will locate D-positive
fetal red cells.
 RhIG antibodies will attach to D-positive fetal red cells
and covering their presence from mother’s immune
system.
 Therefore, sensitization of anti-D to D-positive fetal
red cells can be prevented.
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	46. GUIDELINES FOR RHIG
ADMINISTRATION  IN D-NEGATIVE
PREGNANT WOMAN
1. All doses should be given within 72 hours of delivery
or procedure. If she is not given RhIG within 72
hours after the birth of an Rh positive baby, she will
begin to make antibodies to the fetal blood cells.
2. Woman should not be sensitized to D antigen.
3. 50 µg dose - Up to 12th week of gestation for abortion,
miscarriage and end period of ectopic or molar
pregnancy.
4. Women with pregnancy beyond 12 weeks should
have full dose of 300 µg. Generally 300 µg dose will
protect a woman from fetal hemorrhage.
5. 300 µg for the mother following the delivery.
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	47. PLASMA EXCHANGE
It is  widely used treatment of immune-mediated
disease.
This treatment is applied to the pregnant women
with high antibody titer, or that has past history of
stillbirth due to HDN.
This procedure are effective in decreasing the
antibody titer and quantity of antibody.
Plasma exchange can reduce antibody titer up to
75%.
47
 


	48. INTRAVENOUS IMMUNE GLOBULIN
Intravenous  immune globulin (IVIG) is made up
from plasma isolated.
This treatment strengthens the body immune system
beside to treat immune deficiency.
Intravenous Immunoglobulins were found to
decrease hemolysis leading to reduction in serum
bilirubin level.
The immunoglobulin could act by occupying the FC
receptors of reticulo-endothelial cells preventing
them from taking up and lysing antibody coated
RBCs. This subsequently leads to decrease in the
need for exchange transfusion.
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	49. INTRAUTERINE TRANSFUSION (IUT)
Red  Blood Cells (RBCs) are infused into abdominal
cavity of fetus and then absorbed into fetal
circulation to avoid hydrops fetalis and fetal
death.
Can be done as early as 17 weeks.
In Intraperitoneal IUT, a needle is passed through
the mother’s abdomen and into the abdomen of
the fetus by the help of ultrasound image to
determine the position of the fetus and placenta. 49
 


	50. INTRAUTERINE TRANSFUSION (IUT)…
Selection  of Blood for IUT:
‒ Most IUTs are accomplished using group O.
‒ Rh-negative RBCs that are less then 7 days from collection
‒ Ctyomegalovirus (CMV) antibody negative
‒ Hemoglobin S negative
‒ Fresh blood is used to provide RBCs with longest viability and
to avoid lower pH, decreased 2,3-diphospoglycerate, and
‒ Elevated potassium levels.
‒ RBCs are usually dry packed to remove residual anti-A and
anti-B and reconstituted with group AB fresh frozen plasma to
provide coagulation factors.
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	51. INTRAUTERINE TRANSFUSION (IUT)…
The  risk of these procedures is now largely
dependent on the prior condition of the fetus and
the gestational age at which transfusion is
commenced.
Titer greater than 32 for anti-D and 8 for anti-K OR
four fold increase in titer indicates need for
analysis of amniotic fluid.
Amniocentesis
‒Perform at 28 wks if HDN in previous child
‒Perform at 22 wks if previous child severely affected
‒Perform if maternal antibody increases before 34th
week.
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	53. PHOTOTHERAPY
Phototherapy is the  treatment of choice.
Phototherapy accelerates bilirubin metabolism
through the process of photodegradation .
The effective wavelength of light (blue or blue green
light) seems to be in the 420- to 475 nm range.
During photo isomerization or photo oxidation, the
insoluble form of unconjugated bilirubin is
converted into water soluble form which permits
more rapid excretion without conjugation,
through the bile or urine.
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	54. PHOTOTHERAPY…
However phototherapy may  not be effective in
controlling hyperbillirubinemia secondry to HDN
if the concentration of bilirubin rises at rate of 0.5
to 2.0 mg/dl per hour.
In the cases, exchange transfusion must occur.
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	55. EXCHANGE TRANSFUSION
Indications:
Rh-positive with  Direct Coombs’ test positive babies
having:
Cord blood bilirubin level > 4 mg/dL and hemoglobin
level > 4mg/dl and hemoglobin level is < 11g/dl.
Rising rate of bilirubin is over 1 mg/dL/hour despite
phototherapy.
Total bilirubin level 20 mg/dL or more.
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	56. EXCHANGE TRANSFUSION…
Objectives:
To correct  anemia and to improve congestive cardiac
failure of the neonate.
To remove the circulatory antibodies.
To eliminate the circulatory bilirubin
While about 80–90% of the fetal blood is exchanged
during the procedure, transfusion of Rh-negative blood
cannot alter the Rh-factor of the baby’s blood. The
replacement temporarily helps to tide over the crisis from
anemia and hyperbilirubinemia for about two
weeks. Thereafter, the baby is quite capable to get rid of the
maternal antibodies by producing sufficiently his own Rh-
positive blood. 56
 


	57. EXCHANGE TRANSFUSION…
Nature and  Amount of Blood Transfused
Blood for exchange should be Rh-negative, whole
blood with the same blood ABO grouping to that
of the baby, otherwise group ‘O’.
The blood should be cross matched with the
mother’s serum or with the infant’s serum.
The blood should be collected relatively fresh (< 7
days old).
The amount is about 160 mL/kg body weight of the
baby.
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	58. PROCEDURE
The procedure is  best to be carried out under a servo
control radiant warmer.
The route of transfusion should preferably be
through the umbilical vein.
A plastic catheter of 1 mm diameter is passed about
7 cm beyond the umbilicus so as to place it in the
inferior vena cava.
In late transfusion, femoral route through saphenous
vein is the choice. Entire set should be air tight
and to be periodically flushed with heparinized
saline (1000 units in 100 mL) to prevent clotting.
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	60. PROCEDURE
Blood should be  warmed to 37°C.
10 ml of fetal blood is withdrawn first followed by 10 ml
to be pushed in-return slowly (push-pull method),
taking at least one minute time.
For every 100 mL of blood transfused, one milli
equivalent of sodium bicarbonate is given to combat
metabolic acidosis and 1 ml of 10% calcium gluconate
to prevent tetany due to transfusion of citrated blood.
To estimate the hemoglobin and bilirubin concentration
prior to and after the exchange transfusion.
The procedure should be supervised by an expert team
work. 60
 


	61. POST TRANSFUSION CARE
(1)  The baby is placed under a radiant warmer;
(2) The umbilicus is to be inspected frequently for
any evidence of bleeding;
(3) Serum bilirubin is to be estimated 4 hours after
transfusion and to be repeated as required.
Occasionally, the level of conjugated bilirubin
may remain higher and phototherapy should be
continued;
(4) Hypoglycemia (due to increased insulin secretion)
is to be checked by blood glucose estimation post
transfusion 4 hourly.
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	62. MANAGEMENT OF ABO  INCOMPATIBILITY
The treatment for ABO hemolytic disease is early detection
and implementation of phototherapy for the reduction of
hyperbilirubinimia.
The initial diagnosis is often more difficult because the
reduction of hyperbilirubinimia. The initial diagnosis is
often more difficult because the direct coombs test may be
negative or weakly reactive.
The presence of jaundice within the 24 hour elevated serum
bilirubin level, RBC spherocytosis, and increased
erythrocyte production are diagnostic of ABO62
 


	63. MANAGEMENT…
In some centers  IV immune globulin transfusion
are used in combination with phototherapy to
treat ABO incompatibility.
Exchange transfusion is not commonly required
for ABO incompatibility except when
phototherapy fails to decrease bilirubin
concentrations.
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	64. PLAN OF DELIVERY
Unimmunized  Mothers: In cases where there is no
detectable antibody found during pregnancy, an
expectant attitude is followed till term. Tendency
of pregnancy to overrun the expected date should
not be allowed.
Immunized Mothers: Whenever there is evidence of
hemolytic process in the fetus in utero, the patient
should be shifted to an equipped center specialized
to deal with Rh problems. An intensive neonatal
care unit, arrangements for exchange transfusion
and an expert neonatologist are the basic
requirements to tackle the affected babies. 64
 


	65. METHODS OF DELIVERY
1.  Amniotomy (low rupture of the membranes)
is quite effective, if termination is done near
term. Vaginal prostaglandin gel (PGE2 )
could be used to make the cervix ripe.
2. Cesarean Section: In cases when termination
has to be done prematurely (say 34–37
weeks), the cervix will be unfavorable and
considering the severity of affection and
urgency of termination, cesarean section is a
safe procedure.
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	66. CARE DURING DELIVERY
  Vaginal Delivery
Careful fetal monitoring is to be done to detect
at the earliest, evidences of distress;
Prophylactic ergometrine during second stage
should be withheld.
Gentle handling of the uterus in the third
stage;
To take care of postpartum hemorrhage.
66
 


	67. CARE DURING DELIVERY…
Cesarean  Section:
(i) To avoid spillage of blood into the peritoneal
cavity;
(ii) Routine manual removal of placenta should
be withheld.
Clamping the umbilical cord:
In either methods, the cord is to be clamped as
quickly as possible to minimize even minute
amount of antibody to cross to the fetus from
the mother. The cord should be kept long (15–20
cm) for exchange transfusion, if required.
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	68. CARE DURING DELIVERY…
Collection  of cord blood for investigation: Cord
blood sample is to be taken from the placental end
of the cut cord. The cord should not be squeezed
to prevent contamination with Wharton’s jelly.
About 5 mL of blood (2 mL oxalated and 3 mL
clotted) should be collected for the following tests :
Clotted blood: ABO and Rh grouping, direct
Coombs’ test and serum bilirubin.
Oxalated blood: Hemoglobin estimation and blood
smear for presence of immature RBC.
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	69. SUMMARY
Hemolytic disease of  newborn occurs when IgG
antibodies produced by the mother against the
corresponding antigen which is absent in her,
crosses the placenta and destroy the red blood
cells of the fetus.
Proper early management of Rh- HDN saves lives
of a child and future pregnancies.
ABO- HDN is usually mild.
Other blood group antigens can also cause HDN.
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	70. RELATED ARTICLE
Hemolytic disease  of the fetus and newborn: Current trends and perspectives
Asian Journal of Transfusion Science, 2011, Jan; 5(1):3-7 Sabita Basu, Ravneet Kaur and Gangandeep
Kaur.
With the implementation of Rhesus D immunoprophylaxis, hemolytic disease due to ABO
incompatibility and other alloantibodies has now emerged as major causes of this condition. Though in
developing countries, anti D is still a common antibody in pregnant women, many Asian countries have
identified alloantibodies other than anti D as a cause of moderate-severe hemolytic disease. The most
concerned fact is that, some of these have been described in Rh D positive women. It appears that
universal antenatal screening in all pregnant women needs to be initiated, since Rh D positive women are
just as likely as D negative women to form alloantibodies. Many developed nations have national
screening programs for pregnant women. This is necessary to ensure timely availability of antigen
negative blood and reduce effects on the newborn. Although universal screening seems justified, the cost
and infrastructure required would be immense. Developing countries and under resourced nations need
to consider universal antenatal screening and frame guidelines accordingly.
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