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Group Meant SD P1 P2 P3
Control 13.72+ 1.71
48 Hrs Ila 11.17+2.12 <0.0001 <0.0001 0.16
IIb 10.36+ 1.07
Control 11.84+ 1.17
72 Hrs 1la 12.58+ 1.42 0.19 0.77
1Ib 11.5
Control 10.56+ 0.67
96 Hrs JIE] 12.15+0.49 0.003
1Ib

P1 comparison between group ITa and control group, P2 comparison between group IIb and control group
P3 comparison between group ITa and IIb. Group ITa only 2 cases were measured after 96 hours.

This table showed that there was a statistical significant difference
between group Ila, and control and between group IIb and control as
regards the initial measure of bilirubin and after 24 and 48 hours, P<
0.0001, but there was no statistical difference after 72 hours P> 0.05.
There was no statistical significant difference between group Ila and group
1Ib as regards the initial measure of bilirubin (P= 0.94), after 24 hours (P=
0.38), and after 48 hours (P= 0.16).

Table (2) Comparison between the three studied groups regarding duration of hospital
stay (days) showed that there was significant statistically difference between the three
group regarding duration of hospital stay (P<0.0001)

Group Mean + SD F P Sig.
Control 4721 0.78
1Ia 3.36+0.86 43.55 <0.0001 HS**
1Ib 3.07£0.26
P>0.05 (NS), P<0.05 (S)*, P<0.001 (HS**) F= ANOVA test
Table (3) Comparison between the three studied groups regarding
frequency of exchange transfusion
Group Exchange Transfusion
-Ve + Ve X2 P Sig.
Control No. 39 11
% 78.00% 22.00%
No. 23 2
Ila 5.68 0.06 NS
% 92.00% 8.00%
No. 15 0
1Ib
% 100% 0%
Discussion:

The majority of newborns develop neonatal jaundice, which is the
most common cause of hospital admission or rehospitalization in the first
week of life. &

The beneficial effect of IVIG therapy on the severity and course of Rh
hemolytic diseases of newborn was evident in our study. By comparing
the 3 groups regarding initial bilirubin level, it was high in the intervention
groups in comparison to control group with a mean of 12.72mg/ dl for the
control group, and 14.24mg/ dl for both intervention groups.

The rate of drop in bilirubin level was significant comparing the
intervention groups with the control group especially at 24.48 and 96
hours (P< 0.0001 for all), peak builirubin level was 15.4mg/ dl for control
group reached at 24 hours, while for both intervention groups was 14.2
mg/dl initially which indicates that IVIG ameliorates the rise of bilirubin
level when it is administrated.

The duration of phototherapy in terms of hours was significantly
shorter in the intervention groups than in the conventional group (p<

0.0001), in the intervention groups the mean duration of phototherapy was

21

50 hours, while in conventional group was 84 hours (P< 0.0001). No
difference was noticed comparing both intervention groups to each other
P=0.2.

Shaimaa et.al. in their study found that the rate of decline in total
serum bilirubin after 24 hours was significantly higher among those who
received IVIG."” This was in agreement with ElHabashy et.al."” who
reported also more decline in total serum bilirubin in IVIG group with
meant SD equaled 12.9+ 5.2, but meant SD in cases with phototherapy
only equaled 17.4+ 3.3 after 24 hours. They also found that low Effect of
Intravenous Immunoglobulin in reducing Bilirubin Levels in Hemolytic
Disease of Newborn dose of IVIG (500mg/kg) reduce duration of
phototherapy and hospital stay like high dose (1000 mg/kg), but less
effective in avoiding exchange transfusion in Rh hemolytic disease of
newborn.

Duration of hospital stay was significantly shorter in the intervention
groups with a mean of 3 days, when compared to control group with a
mean of 5 days (P< 0.0001), with no difference between the two
intervention groups (P= 0.32). This signifies the importance of IVIG in
decreasing the hospital stay hazards hence decreasing nosocomial
infections.

After the treatment had commenced, in the form of single infusion of
IVIG, 11 patients (22%) in the conventional group required exchange
transfusions, whereas 2 (8%) exchange transfusions were performed in
group Ila, and none (0%) in group IIb, though the difference was not
statistically significant (P= 0.2). Also there was no statistical significant
difference comparing the two intervention groups (P= 0.52). Concerning
the need for exchange transfusion Shaimaa et al., found that there was a
highly Significant decrease in the number of cases who needed exchange
transfusion in the group treated with IVIG (20 patients), where only one of
them (5%) required exchange transfusion in view of 7 cases (35%) of the
other group (20 patients) who were in need for exchange transfusion with
p value equals 0.044.1%

Conclusion:

The use of IVIG is effective in treatment of cases of hemolytic jaundice
due to Rh incompatibility, whereas the use of low dose IVIG (0.5gm/kg)
is as effective as HDIVIG (lgm/kg) in reducing the phototherapy

duration, hospital stay duration and frequency of exchange transfusion.
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Introduction:

Hemolytic disease of the newborn is an autoimmune haemolytic
disease and occurs due to hemolysis and shortening of the life span of the
newborn’s erythrocytes. This occurs because of antibodies crossing from
the mother by the placenta. Hemolysis of erythrocytes in the fetus and
newborn is mostly caused by antibodies produced due to Rh and ABO
incompatibilities.(l) Exchange transfusion and phototherapy have been
used traditionally to treat jaundice and avoid the associated neurological
complications. Because of the side effects of exchange transfusion,
intravenous immunoglobulin (IVIG) has been used as an alternative
therapy for alloimmune hemolytic disease of the newborn (HDN) to
)

reduce the need for exchange transfusion.®

Intravenous immunoglobulins (IVIGs) are sterile, purified
immunoglobulin G (IgG) products manufactured from pooled human
plasma and typically contain more than 95% unmodified IgG, which has
intact FC- dependent effector functions and only trace amounts of
immunoglobulin A (IgA) or immunoglobulin M (IgM). IVIG is an
immunomodulating agent that has multiple activities.”) IVIG contains
cytokines, antibodies of unclear clinical significance, perhaps neutralizing;
interestingly, antibodies against granulocyte macrophage colony-
stimulating factor, interferon, interleukin-1, and interleukin-6 in immune
globulin have biologic activity in vivo. IVIG contains natural antibodies,
accounting for some of its effects.’) Administration of intravenous
immunoglobulin (0.5-1 gm/ kg) is currently recommended by the
American Academy of Pediatrics (AAP) if the total serum bilirubin rising
despite intensive phototherapy or the bilirubin level is within (2- 3) mg/dl
(34- 51 pmol/L) of the exchange level.®) The current recommendations of
the American Academy of Pediatrics and the National Advisory
Committee on Blood and Blood Products of Canada and Canadian Blood
Services advice the use of IVIG for the treatment of haemolytic disease of
newborn with established jaundice.(é)

Undesirable effects from IVIG occur in less than 5% of patients as
include headache, flushing, chills, myalgia, wheezing, tachycardia, lower
back pain, nausea, and hypotension. If this happens during an infusion,
the infusion should be slowed or stopped.(7> IVIG can induce reactions in
patients with IgA deficiency. This occurs in I in 500- 1000 patients. Serous
anaphylactoid reactions occur soon after the administration of VIG.®
Aim of the study:

To assess the efficacy of intravenous immunoglobulins in neonates
with Rh and/or ABO incompatibility in reducing the time of

Results:
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phototherapy and the need for exchange transfusion and subsequent
hospital stay.
Subjects& Methods:

This prospective interventional case control study was conducted on
90 neonates with isoimmune- hemolytic jaundice admitted in the neonatal
intensive care unit in El Galaa Hospital over a period of 10 months from
March 2019 to January 2020. Patients were randomly assigned equally
into two groups the conventional and intervention groups. However, 5
parents of the intervention group did not consent using IVIG so they were
treated eventually by conventional method. Of the 40 infants in the
intervention group; 25 infants received IVIG once in a dose of (0.5gm/ kg)
while the remaining 15 infants received IVIG once in a dose of (1gm/ kg)
due to limited finances, so patients' groups are:

X Group I: Control group (n= 50): neonates presented with isoimmune-
hemolytic jaundice due to Rh, ABO incomaptibility treated by
phototherapy alone.

Group Ila: Treatment group a (n= 25): neonates presented with
isoimmune hemolytic jaundice due to Rh, ABO incompatibility
treated by conventional phototherapy plus intravenous
immunoglobulin infusion (0.5gm/ kg) as a single dose.

Group IIb: Treatment group b (n= 15): neonates presented with
isoimmune hemolytic jaundice due to Rh, ABO incomaptibility
treated by phototherapy plus single dose of intravenous

immunoglobulin infusion (1gm/ kg).

Verbal consent from the parents was obtained before randomization.

Comparison between the 3 groups according to: Rate of drop of total
serum bilirubin. Duration of phototherapy and hospital stay. Number of
babies required exchange transfusion.

Intravenous Immunoglobulin: The neonates were treated by single
dose of I. V. Globulin S® (Heat- treated Immune Serum Globulin, Green
Cross company, Korea) at the time of admission and soon the diagnosis of
the case took place through IV infusion over 4 hours of 0.5 gm/kg (for
group IIa). And a dose of 1 gm/ kg single infusion dose over 4 hours of 1
gm/ kg (for group IIb). Estimation of total serum bilirubin was done after
4 hours from termination of infusion and then every 24 hours.

Laboratory Investigations: Total serum bilirubin, Direct Coombs' test,
Reticulocytic count, Complete blood count (CBC).

Statistical analysis:
All statistical analysis were performed using the SPSS 10™ version of

Windows (Statistical Package for the Social Sciences).

Table (1) Pair wise comparison between the three studied groups regarding total serum bilirubin level (mg/dl) on admission (in a mean of 10 hours after birth),
after 24, 48, 72 and 96 hours of treatment

Group Meant SD P1 P2 P3
Control 12.72+ 1.21

On

. JIE] 14.24% 1.59 <0.0001 <0.0001 0.94

Admission
1Ib 1421+ 1.18
Control 15.14£ 1.72

24 Hrs JIE 13+2.48 <0.0001 <0.0001 0.38
b 12.45% 1.46
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Summary
Background: Neonatal jaundice secondary to isoimmune hemolytic anemia (Rh, ABO incompatibility) is a cause of high serum bilirubin level
due to hemolysis of RBCs secondary to transplacental passage of antibodies. To avoid the associated neurological complications; exchange
transfusion and phototherapy have been traditionally used.
Aim: Was to assess the effect of intravenous immunoglobulins in neonates with Rh and/or ABO incompatibility in reducing the duration of
phototherapy and the need for exchange transfusion and hospital stay.
Methodology: This is an interventional study in the first phase followed by case control in the second phase was conducted on 90 neonates with
isoimmune- hemolytic jaundice admitted in the neonatal intensive care unit in El Galaa Hospital over a period of 10 months from March 2019 to
January 2020. The neonates under study were divided into three groups: Infants received IVIG once in a dose of (0.5gm/ kg) while the remaining
infants received IVIG once in a dose of (1gm/ kg) and a control group of neonates presented with isoimmune-hemolytic jaundice due to Rh
incomaptibility treated by phototherapy alone.
Results: In the current study, the rise of bilirubin level was attenuated by intravenous immunoglobulin (IVIG); the rate of drop in bilirubin level
was significant especially at 24, 48 and 96 hours. The duration of phototherapy was significantly shorter in the treatment group than in the
conventional group (p = 0.05).
Conclusion: The use of IVIG is effective in treatment of cases of hemolytic jaundice due to Rh incompatibility, whereas the use of low dose
IVIG (0.5 gm/ kg) is as effective as HDIVIG (1 gm/ kg) in reducing the phototherapy duration, hospital stay duration and frequency of exchange
transfusion.
KeyWords: Hemolytic Disease of Newborn, Bilirubin, Intravenous Immunoglobulin.
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