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ABSTRACT

Objective: To evaluate whether the use of intravenous
immunoglobulin in newborn infants with isoimmune
hemolytic jaundice due to Rh and ABO incompatibility is
an effective treatment in reducing the need for exchange
transfusion.

Methods: This study included all direct Coombs’
test positive Rh and ABO isoimmunized babies, who
admitted in the Neonatal Intensive Care Unit of Ghaem
Hospital of Mashhad University of Medical Sciences,
Iran, from October 2003 to October 2004. Significant
hyperbilirubinemia was defined as rising by =0.5 mg/
dl per hour. Babies were randomly assigned to received
phototherapy with intravenous immunoglobulin (IVIg)
0.5 g/kg over 4 hours, every 12 hours for 3 doses (study
group) or phototherapy alone (control group). Exchange
transfusion was performed in any group if serum bilirubin
exceeded =20mg/dl or rose by =1mg/dl/h.

Results: Atotal of 34 babies were eligible for this study (17
babies in each group). The number of exchange transfusion,
duration of phototherapy and hospitalization days, were
significant shorter in the study group versus control group.
When we analyzed the outcome results in ABO and Rh
hemolytic disease separately, the efficacy of IVIg was
significantly better in Rh versus ABO isoimmunization.
Late anemia was more common in the IVIg group 11.8%
versus 0%, p=0.48. Adverse effects were not observed
during IVIg administration.

Conclusion: Administration of IVIg to newborns with
significant hyperbilirubinemia due to Rh hemolytic disease
reduced the need for exchange transfusion but in ABO
hemolytic disease there was no significant difference
between [VIg and double surface blue light phototherapy.
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Hemolytic disease of newborn due to blood
group incompatibility is an important cause of
hyperbilirubinemia with significant morbidity in
the neonatal period." The degree to which the fetus
is affected correlated with the amount of maternal
antibody that crosses the placenta.? Exchange
transfusion and phototherapy have traditionally
been used to treat jaundice and avoid the associated
neurological complications. Exchange transfusion is
not without risk and intravenous immunoglobulin
(IVIg) has been suggested as an alternative therapy for
isoimmune hemolytic jaundice to reduce the need for
exchange transfusion.’* Intravenous immunoglobulin
has been used previously in immunological neonatal

disorders including alloimmune and autoimmune
neonatal thrombocytopenia and in preterm and low
birth weight infants as an adjuvant therapy in neonatal
sepsis.”® But, there are controversies about the
optimum dose of IVIg, the most efficacious number
of infusions, and the best preparation. In addition,
IVIg therapy has been reported in hyperbilirubinemia
of Rh hemolytic disease, its use in ABO hemolytic
disease has been reported in only a few studies.” This
study was carried out to determine that, by using
multiple dose of IVIg, we could decrease the need
for exchange transfusion in ABO and Rh hemolytic
diseases of newborns.
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Methods. This case control prospective study
was performed at the Neonatal Intensive Care Unit
(NICU) of Ghaem Hospital of Mashhad University
of Medical Sciences, Iran, over a period of one year
from October 2003 to October 2004. The study
population included 34 babies with ABO or Rh
incompatibility. Inclusion criteria were 1) Gestational
age > 37 weeks. 2) Positive direct Coomb’s test in
Rh and ABO incompatible neonates. 4) Significant
hyperbilirubinemia was defined as rising by =0.5 mg/
dl per hour. 5) Bilirubin levels below the exchange
transfusion criterion on admission. 6) There was not
other risk factors such as sepsis, glucose-6-phosphate
dehydrogenase (G6PD) deficiency that could rise
bilirubin. Babies were randomly assigned into 2
groups. Study group received double surface blue
light phototherapy plus IVIg 500 mg/kg body weight
within 2-4 hours of admission for 3-consequence
doses each 12 hours. Control group received double
surface blue light phototherapy alone. Phototherapy
was started once the baby was admitted to NICU.
Exchange transfusion was carried out in each group
if at any time the bilirubin level reached =20 mg/dl,
or rose by 1 mg/dl/h. All babies were adequately
hydrated and fed with breast milk. Patients were

Table 1 - Clinical and laboratory data for both groups.

Clinical laboratory Study group Control group P value
Birth weight (g) 2636 + 254 2731 +327 0.28
Gender (M/F) 8/9 6/11

Postnatal age (hour) 22.76 + 8.8 17.58 £9.71 0.11
Bilirubin (mg/dl) 142271 15.5+3.83 0.76
Hematocrit level (%) 432 +5.67 42.51 £8.2 0.76
ABO incompatibility (%) 11 (64.7) 10 (58.8%) 0.72
Rh incompatibility (%) 6(35.3) 7 (41.2%) 0.87
Retic count (%) 336+ 1.76 3.97+£2.01 0.37

Table 2 - Comparison of results in both groups.

closely monitored for possible side effects of [VIg, by
observation of change in respiration rate and pattern,
body temperature, heart rate and blood pressure .The
blood groups of mothers and babies were recorded.
Complete blood count, hematocrit, reticulocyte,
G6PD level were performed in all babies. Bilirubin
level was measured every 6 hour. Gender, birth
weight, the type of incompatibility and the postnatal
age were recorded when the therapy was started. We
followed babies in the outpatient clinic at the age of
2 and 4 and 6 weeks to check their hemoglobin and
reticulocyte count for development of late anemia.
Hemoglobin <120 g/l was defined to be late anemia
and transfusion was carried out when hemoglobin
level was <70 g/l. The study protocol was approved
by the Local Ethics Committee and informed consent
was obtained from parents before randomization.

The results were analyzed using the Statistical
Package for Social Sciences (SPSS 11.5) program
and expressed as mean and standard deviation. x* and
t-student tests were employed to test whether there
was a statistically significant difference between
the groups. Differences at the level of p<0.05 were
considered to be statistically significant.

Results. A total of 34 babies were eligible for
this study, 17 babies received IVIg and 17 babies
received only the standard treatment. There were
no significant differences between the 2 groups
with respect to birth weight, postnatal age, gender,
the initial values of serum bilirubin, hematocrit,
reticulocyte count and the number of cases with
ABO or Rh hemolytic disease (Table 1). According
to blood group incompatibility, 21 (62%) of the 34
babies had ABO hemolytic disease (12 babies with
blood group A, 9 babies with blood group B and all
mothers were of the O blood group), and 13 (38%)
had Rh isoimmunization. Three (17.6%) babies in the
study group required exchange transfusions compared
to 11 (64.7%) babies in the control group (p=0.005).
In addition, we found a significant difference in
duration of phototherapy (p=0.01) and hospitalization

Results Study group Control group P value 95% Confidence
intervals

Exchange transfusion (%) 3 (17.6) 11 (64.7) 0.005

Mean number of exchange transfusion per patient (range) 0.17+0.39 (0-1) 1.11 £ 0.99 (0-3) 0.001 -1.46,-0.41

Duration of phototherapy in days (range) 4.94 +0.96 (4-6) 6.41+2.00 (4-11) 0.01 -2.41,-0.28

Duration of Hospitalization in days (range) 6+1(5-8) 7.41+2.09 (4-11) 0.017 -2.35,-0.11

Late anemia (%) 2 (11.8) 0.48
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days (p<0.017) between the study and control groups
(Table 2). The mean time at which the first dose of
IVIg was given in Rh incompatible babies 19.66 +
8.11 (range 10 —32) hours and in ABO incompatible
babies 24.4 + 9.14 (range 12- 44) hours. When
followed for late anemia, 2 (11.8%) babies in the study
group had anemia and required blood transfusion.
We analyzed the outcome results in Rh and ABO
hemolytic disease separately. Among the infants
with Rh hemolytic disease the number of babies who
had exchange transfusion, duration of phototherapy
and hospitalization days, were significantly less in
the study than control group (Table 3). However, for
the infants with ABO hemolytic disease, 2 (18.2%)
babies in the study group and 4 (40%) in the control
group required exchange transfusions (p=0.36). Also
there were no significant differences in duration of
phototherapy and hospitalization days between the
study and control groups in these babies (Table 4).
No immediate adverse effects related to the IVIg
administration were recorded, including fever allergic
reactions, hemolysis or volume overload.

Discussion. With  widespread use of
anti-D immunoglobulin prophylaxis in preventing
sensitization of Rh negative mothers, the incidence
of Rh hemolytic disease of newborn has fallen
dramatically. Other blood group incompatibilities
such as ABO hemolytic disease is still an important

Table 3 - Results in Rh incompatibility.

cause of significant hyperbilirubinemia, which may
necessitate exchange transfusion.” In recent years,
it has been shown that IVIg has been effective
and less invasive than exchange transfusion in
the treatment of neonatal hemolytic jaundice due
to blood group incompatibility.®® 1In the study by
Rubo et al,'’ 32 infants with Rh hemolytic disease
were randomly assigned to receive phototherapy
with IVIg and phototherapy alone. The IVIg group
required significantly lesser number of exchange
transfusion than the control group.'® Although IVIg
has been shown to reduce the need for exchange
transfusion in Rh hemolytic disease, but the clinical
efficacy of IVIg in ABO isoimmunization has been
reported in only a few studies. Ergas et al'' treated
9 babies with ABO hemolytic disease in the first
72 hours of life with IVIg (1g/kg). In 7 of 9 babies
the risk of hyperbilirubinemia was attenuated and
exchange transfusion was not required following
treatment with IVIg."" In the study by Miqdad et al,’
administration of IVIg to newborns with significant
hyperbilirubinemia due to ABO hemolytic disease
with positive direct Coomb’s test reduced the need for
exchange transfusion and duration of phototherapy.
In our study, the efficacy of IVIg was significantly
better in Rh versus ABO isoimmunization. This is
explained by the fact that the mechanism by which
IVIg reduces the degree of hemolysis is by blocking
the reticuloendothelial Fc receptor sites and hence

Incompatibility Study group Control group P value 95% Confidence
n=6 n=7 intervals
Exchange transfusion (%) 1 (16.7) 7 (100) 0.005
Mean number of exchange transfusion per patient (range) 0.16 £0.4 (0-1) 2+0.57 (1-3) <0.0001 -2.45;-1.21
Duration of phototherapy in days (range) 5.33 +£1.03 (4-6) 7.14 £ 1.57 (4-9) 0.035 -3.46; -0.15
Duration of Hospitalization in days 5.66 £0.88 (5-7) 8.28 +1.70 (5-10) 0.006 -4.30; -0.93
Late anemia (%) 1 (16.7) - 0.46
Table 4 - Results in ABO incompatibility.
Results in ABO Study group Control group P value 95% confidence
n=11 n=10 interval
Exchange transfusion (%) 2 (18.2) 4 (40) 0.36
Mean number of exchange transfusion per patient (range) 0.18 £0.4 (0-1) 0.5+0.7 (0-2) 0.21 -0.83; 0.2
Duration of phototherapy in days (range) 4.72 £0.9 (4-6) 5.9+2.18 (4-11) 0.11 -2.67;0.32
Duration of hospitalization in days (range) 6.18 = 1.07 (5-8) 6.8 +2.2(4-11) 0.41 -2.17;0.94
Late anemia (%) 19.1) - 0.5
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preventing the extravascular destruction of neonatal
red blood cell by transplacentally acquired maternal
isoantibodies. In Rh hemolytic disease the surface of
red blood cells become coated with antibodies but this
isin contradistinction to ABO hemolytic disease where
are the sparse distribution of A and B sites on the red
cells.”? Although IVIG is effective in the treatment
of hyperbilirubinemia due to hemolytic disease of
newborn, its effect is variable. The admission time
of cases, severity of hemolysis and dose of IVIg may
influence the results. Mukhopadhyay et al'® used
2 dose of IVIg in 34 Rh isoimmunized babies. In
their study IVIg was effective in decreasing the mean
maximum bilirubin levels and the need for repeated
exchange transfusion, however it did not alter the
duration of phototherapy. It should be due to delay
in initiation of the treatment with IVIg."® Tanyer et
al'* investigated the effect of multiple doses versus
single dose IVIg therapy in babies who had ABO
and Rh hemolytic disease. In their study, babies that
received multiple dose of IVIg (0.5g/kg) daily for 3
days, required no exchange transfusion versus 12%
in the group that received only single dose of IVIg
and 33% in the control group. Although, they did not
analyze the outcome result according to ABO or Rh
incompatibility separately."* In our study, we used 3
dose of IVIg (0.5g/kg) every 12 hours as soon as the
diagnosis of hemolytic anemia is made because delay
in IVIg administration decreases successful treatment.
Transfusion for late anemia have been reported when
hemolytic disease of newborn is treated with IVIg in
addition to phototherapy because the antibody has
not been washed out.!? In this study late anemia that
required packed red cell transfusion were seen in 2
babies in the IVIg group. One of the beneficial effects
of using IVIg in the treatment of hemolytic disease
of newborn is the reduction in duration of hospital
stay. In our study, the length of hospitalization was
significantly shortened in the IVIg group compared
with the control group. The financial saving from
the shortened stay and duration of phototherapy
offsets the cost of IVIg. Intravenous immunoglobulin
considered being a relatively safe product, but it is
not without risk of adverse reactions. Mild adverse
effects are fever, allergic reaction, hemolysis,
transient hypotension and fluid over load. Serious
adverse effects are rare and include anaphylaxis and
possible transmission of infections. To reduce the
risk of transmission of infective agents, donors and
donations are selected and plasma pools are tested
and undergo a viral partitioning and inactivation
process. With improvement in this processing the
serious adverse effects will be avoided."

1830 Saudi Med J 2006; Vol. 27 (12)  www.smj.org.sa

We conclude that IVIg is an effective therapy
for reducing the need for exchange transfusion in
Rh hemolytic disease of newborn but it needs more
studies to get license for routine use in the other
forms of hemolytic disease of newborn such as ABO
isoimmunization
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