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Abstract

Background: Hemolytic disease of newborn due Rh incompatibility is an important cause of
hemolytic anemia and jaundice in newborn.

Objectives: To study the prevalence of Rh isoimmunization in our society and to define its risk factors
and efficacy of protective measures.

Patients and methods: A prospective study was conducted on 120 Rh positive neonates whom their
mothers are Rh negative delivered in AL-Zahra teaching Hospital in An Najaf city during the period
from the first of May; 2010 till 31% of July; 2010. A full history was taken from their close family
members. Thorough clinical examination and investigations were done .

Results: Seventy six of study group were males (63.3%) and 44 were females (36.7%),with male to
female ratio 1.7:1 and full term were 109(90.8%) and preterm were 11(9.2%).

Development of jaundice due to Rh isoimmunization has significant association with the absence
of maternal knowledge of her blood group and Rh and her husband blood group and Rh , increase
maternal parity, and Siblings history of previous hospital admission due to neonatal indirect
hyperbilirubinemia while previous blood transfusion to the mother didn’t have that association.

Regular human anti-D immune globulin administration after each delivery of Rh positive neonate
and abortion and ABO incompatibility associated with decreased risk of development of jaundice due
to Rh isoimmunization.

Conclusion: Poor antenatal care regarding Rh negative pregnant women is still a major problem in our
society and it’s a significant risk factor for Rh isoimmunization , regular administration of human anti-
D globulin is a protective measure.

A O () Jalad) CBUA G Aaal) wligal) gﬁ Gl Eigaa Jo 35l Jalgal)
dia dglaall da il Jiluglly L4

LAl

S8 age e oay Axild Aage Alla o auly 53Vsl) Cuna Jilall G eyl Jalall CUAT Casay aal) Jlas Alls cdasiall
. ilie gy V) iyl o ool

+ o) Adaadl dsledd) A (e S Jilugs 5yshaall Jalse daalyas ducapal) Alall 028 e 3,58 38Y tdua) Calaal

@ a5 i V) ga el Jale CURN (e (sila Dl (apdie 5 Ae e Al Ainy Ay Cual 1diluglly @l
s o4 et e ISV e gl DA ) Caadl) dlidlae 3 WY1y 50 adedl (£ )s )l il 33V Alla
sl (gapll Gandl ehal ga (ompall Jal U8 (e L3l cilaglaall 32T 235 ¥ o) o dlal 3o et e (5Dl galal
D ofie sena ) agasd 23 0)S3 2 Lo e alaie |y (AUl dy,al)

VA )aals Jalal) (pay oyl Jolad) GO a5 A Vsl ) agd s ) Jida YA s Y1 e sanall
(2 s Slilee po s e Isabial Juki 4 5 i g 20k Tsalial Jik

904



Medical Journal of Babylon-Vol. 10- No. 4 -2013 YOy ol dsad) - dlad) Alaal) Akl Bl Adae

sl Jalall CA) a5yt oA QL Gian f agd @V G Gaaay o) ke Y Al e sanall
Vel sadll cplaSe JULYI s ol (%TeY) Dk £6 GBI s 5 (% YY) Dk YR A aae o aa a8 sl
A%36Y) VY Cpagadl) JkY) sae s (%91 <A)

s Lol o)) Jalally aall 8030 V) Adjpee b ae s Dol ] syl alad) COBA) Caansy (s aWs OB Sisaa ()
il adiaall ) Jsaall e vin) s disle 52V iy Vs 3gas caY) sl Al JaliuYls sV s saly ¢ Leas)
L) elld Lol Gl 1 ol da) aall 8 cillee Laiy iyl 38 8 cpdsadiall JULY) sl i s5al ol 230
.G

Byshad (alidi) pa dasisi aaly Jakal) G pal) ey Bl ey cdaliny 33¥5 JS a dela VY (DA Y1 I D lalias olac]
el Jalall COUA) Canesy ol a3 Eigan

lndine 8 Aids A0 L lgiins bl aal) delall culd Jalad) shhall dplall dlejll (i (alédsl 1z ki)
JS am dele VY (DA Y1 U D sl elae) ¢ upl) Jolal) COURI sy a2l oS Eigaal aga yshad ale iy
Al Bl g ALy iy Tl 3,

Ofieyall sl aldiely saiall gy ¢ bl al) dalad)l i3 Jaladl shall Zalall dile )l gise Cend iciluagil)
el Jala) G Gy pall o Ml desial) Jiloogll Jlaaly <D sl

Introduction conditions; 90% are due to D antigen
emolytic Disease Of The and the remainder to C or E antigen
Newborn Due To Rh [2].

Incompatibility [Hdn-Rh] Rh incompatibility can occur by 2

Definition: [2] main mechanisms; The most common

Hemolytic disease of newborn is type occurs when an Rh-negative
isoimmune hemolytic disease of pregnant mother is exposed to Rh-
newborn caused by the transplacental positive fetal red blood cells secondary
passage of maternal antibody active to fetomaternal hemorrhage during the
against RBC antigens of the infant and course of pregnancy ; (usually more
is characterized by an increased rate of than 1 mL) , from spontaneous or

RBC destruction. It is an important induced abortion, trauma, invasive

cause of anemia and jaundice and obstetric  procedures, or normal

morbidity and mortality in newborn delivery. Rh incompatibility can also
infants despite the development of a occur when an Rh-negative female
method of preventing maternal receives an  Rh-positive  blood

isoimmunization by Rh antigens. transfusion [1,2].

Genetics: [1] Once sensitization has taken place,

Individuals who are homozygous considerably smaller doses of antigen

dominant (DD) or heterozygous (Dd) can stimulate an increase in antibody

are Rh+. Those who are homozygous titer. Initially, a rise in IgM antibody
recessive (dd) are Rh- (i.e., they do not occurs, which is later replaced by 1gG
have the key Rh antigens). antibody; the latter readily crosses the

Pathogenesis: placenta and causes hemolytic

The Rh antigenic determinants are manifestation, hemolytic disease rarely
genetically transmitted from each occurs during a first pregnancy
parent, determine the Rh type, and because transfusion of Rh-positive
direct the production of a number of fetal blood into an Rh-negative mother
blood group factors (C, ¢, D, d, E, and occurs near the time of delivery, too

e), each factor can elicit a specific late for the mother to become

antibody response under suitable sensitized and transmit antibody to her
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infant before delivery, the fact that
55% of Rh-positive fathers are
heterozugous (D/d) and may have Rh-
negative. offspring; [4]

And that fetal-to-maternal
transfusion occurs in only 50% of
pregnancies reduces the chance of
sensitization. the overall incidence of
isoimmunization  of  Rh-negative
mothers at risk is low, with antibody to
D detected in less than 10% of those
studied, even after five or more
pregnancies ; only about 5% ever have
babies with hemolytic disease, when
the mother and fetus are also
incompatible with respect to group A
or B, the mother is partially protected
against sensitization by the rapid
removal of Rh-positive cells from her
circulation by her preexisting anti-A or
anti-B, which are IgM antibodies and
do not cross the placenta[2].

Once a mother has been sensitized,
her infant is likely to have hemolytic
disease, the severity of Rh illness
worsens with successive pregnancies,
possibility that the first affected infant
after sensitization may represent the
end of the mother's childbearing
potential for Rh-positive infants argues
urgently for the prevention of
sensitization, the injection of anti-D
gamma globulin (RhoGAM) into the
mother immediately after the delivery
of each Rh-positive infant has been a

successful strategy to reduce Rh
hemolytic disease[2].
significant  sensitization in Rh

negative mother can cause fetal anemia
Jheart  failure, elevated  venous
pressure, portal vein obstruction, and
hypoalbumenia result in hydrops
fetalis [ clinical picture of excessive
abnormal fluid in two or more fetal
compartments (skin, pleura,
pericardium,placenta, peritoneum,
amniotic fluid)][2,6].
Clinical manifestation:

The severity of the disease may
range from only laboratory evidence of
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mild hemolysis (15% of cases) to
severe anemia with compensatory
hyperplasia of erythropoietic tissue
leading to massive enlargement of the
liver and spleen.

Diagnosis: [2]

Definitive diagnosis of
erythroblastosis fetalis requires
demonstration  of  blood  group
incompatibility and corresponding

antibody bound to the infant's RBCs.
Postnatal Diagnosis:[2]

Immediately after the birth of any
infant to an Rh-negative woman, blood
from the umbilical cord or from the
infant should be examined for ABO
blood group, Rh type, Hct and
hemoglobin, and reaction of the direct
Coombs test. If the Coombs test is
positive, a baseline serum bilirubin
level should be measured, and a
commercially available RBC panel
should be wused to identify RBC
antibodies present in the mother's
serum, both tests being performed not
only to establish the diagnosis but also
to ensure selection of the most
compatible blood for exchange
transfusion should it be necessary. The
direct Coombs test is usually strongly
positive in clinically affected infants
and may remain so for a few days up to
several months.

Treatment of a Liveborn Infant:
1- Stabilization of the baby

2- phototherapy

3- blood exchange transfusion

4- iv immunoglobulin
Prevention of Rh Sensitization:

Rh IgG, first released for general
use in 1968, has been remarkably
successful in the prevention of Rh
incompatibility, The exact mechanism
by which passive administration of Rh
IgG prevents Rh immunization is
unknown. The most likely hypothesis
is that the Rh immune globulin coats
the surface of fetal RBCs containing
Rh  antigens. These exogenous
antibody-antigen complexes cross the



Medical Journal of Babylon-Vol. 10- No. 4 -2013

YY) asad) - pdlad) Alaall —dgdal) i Adae

placenta before they can stimulate the
maternal endogenous immune system
B cells to produce IgG antibodies[39].
The risk of initial sensitization of
Rh-negative mothers has been reduced
to less than 1% by the intramuscular
injection of 300 pug of human anti-D
globulin (1 mL of RhoGAM) within 72
hr of delivery of an Rh-positive infant,
ectopic pregnancy, abdominal trauma
in pregnancy, amniocentesis, chorionic
villus biopsy, or abortion. This
quantity is sufficient to eliminate =~ 10
mL of potentially antigenic fetal cells
from the maternal circulation. Large
fetal-to-maternal transfers of blood
may require proportionately more
RhoGAM. RhoGAM administered at
28-32 wk and again at birth (40 wk) is
more effective than a single dose[2].
The RhD immunization-
fetomaternal bleeding during last
trimester would be largely eliminated
by giving antiD-immunoglobulin
antenatally in one of two possible
doses; schedule: two doses of 500 1U
given between 28 and 30 weeks[40].

Patients and Methods
A prospective study of 120

neonates delivered in AL-Zahra
Teaching Hospital for Maternity and
Children in Al-Najaf Al-Ashraf

Governorate during the period from the
first of May ; 2010 till 31% of July
;2010.

1223 pregnant women who admitted to
labor room for delivery were examined
for Rh typing.

One hundred fifty nine women
were Rh negative,(28 of these women
their delivered newborn infants were
Rh negative so they were excluded) ,
the others 131 of these women their
delivered newborn infants were Rh
positive,11 of them were lost for
follow up so the remaining 120 Rh
positive neonates of Rh negative
mothers were included in study group.
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Data were collected regarding

blood group and Rh of baby and
mother, parity, history of abortion, anti
-D immunoglobulin administration,
family history of neonatal jaundice and
type of treatment.
All  the babies were examined
thoroughly for the presence of
jaundice, pallor and organomegally
and any sign of kernicterus, in addition
to determination of maturity and
gestational age.

If neonates have any clinical
finding suggestive hemolytic disease
of newborn cord blood TSB more than
3mg/dL and/or cord blood Hb less than
14 gm/d| for full term and 12 gm/dl for
preterm patients admitted and full
investigations and treatment started.

If clinical  examination
completely normal and cord TSB 1-
3mg/dl and cord Hb 14 gm/dl or more
in full term and 12 gm/dl for preterm
than neonate discharge and inform the
family to bring him/her after 2-3 days
for follow up or any time if he/her
develop jaundice(with in first 10 days
post-delivery).

Ninety two neonate, didn’t develop
jaundice or developed jaundice due to
other causes.

The trace (28 neonate) their
jaundice considered due to Rh
incompatibility as show in figure (1).

Depending on clinical picture
and laboratory data we decided the
type of treatment (phototherapy alone
or phototherapy with  exchange
transfusion).

Statistical analyses arranged in
numbers,  percentage and  find
relationships between different groups
and calculate P value.

Investigations done for neonates:

1) Blood group and Rh typing(Slide
technique

2) TSB

3) CBP and retics .

4) Direct coomb test.

Investigations done for mothers:
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1) Blood group and Rh typing (Slide
technique).

2) Rh antibody titer: using NISS IAT
procedure if agglutination occur then
titration done.

Results

Study group were 120 neonates,
28 developed jaundice due to Rh
incompatibility and required
hospitalization and treatment (group

1);{ all of them developed jaundice
within first 24 hours of life ,19 patients
needed phototherapy alone and 9
patients needed phototherapy and
blood exchange transfusions one of
them developed hydrops fetalis and
died }, and 92 didn’t develop jaundice
or developed jaundice that considered
due to other causes than Rh
incompatibility (group 2) as shown in
figure(1).
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transfusion

B phototherapy alone

group 2

Figure 1 Show the distribution of our study group according to type

1. Gender and gestational age:
Seventy six of study group were

males (63.3%) and 44 were females

(36.7%),with male to female ratio

1.7:1 and full term were 109(90.8%)
and preterm were 11(9.2%) as shown
in figure (2) and (3) respectively.

H male

H female

Figure 2 Distribution of patients according to gender
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9.20%

H full term

H preterm

Figure 3 Distribution of patients according to maturity

2. Maternal knowledge of her blood
group and Rh and her husband
blood group and Rh:

we found that only 8
neonate(28.6%) in group(l) and 61
neonates(66.3%) in group(2) their

mothers already know her blood group

and Rh and her husband blood group
and Rh while

20 neonates (71.4%) in group (1) and
31 neonates(33.7%) in group (2) their
mothers didn’t know her blood group
and Rh and her husband blood group
and Rh. P value < 0.05 ( significant) as
shown in table (1).

Table 1 Relationship of knowledge of blood group Rh by mothers

Group(1 Group (2
Blood groups & Rh P(L) P(2) Total
of mother and father No.
No. % No. %
Mothers already | 4 28.6 61 66.3 69
now
Mothers didn't know | 20 71.4 31 33.7 51
Total No. 28 92 120
value < 0.05 (significant).
3. human anti-D globulin immunoglobulin every delivery of Rh

administration:

Only 6 neonates(21.4%) in group
(1) and 58 neonates (63.1%) in group (2)
their mothers had history of regular
administration of  human  anti-D

909

positive baby and abortion if present
while 22 neonates(78.6%) in group (1)
and 34 neonates (36.9%) in group (2)
didn’t have that history. P value < 0.05
significant as show in table (2).
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Table 2 Show the distribution of maternal history of regular administration of human
anti-D immunoglobulin following every delivery of Rh positive baby and abortion if
present in group (1) and group (2).

maternal history of | Group (1) Group (2)

regular Total

administration  of N

human anti-D | No. % No. % O

globulin

Not present 22 78.6 34 36.9 56

Present 6 21.4 58 63.1 64

Total No. 28 92 120

P value < 0.05 (significant).

4. The Parity and jaundice transfusions and 9 patients their

management: mothers were grand multigravida ( > 5
In group (1): no patients their delivery) 3 of them required

mothers were primigrvida and 19 phototherapy alone and 6 required

patients their mothers were phototherapy + exchange transfusion.

multigravida ( 2-5 delivery ) 16 of P value < 0.05 significant as

them required phototherapy alone and show in table (3).
3 required phototherapy + exchange

Table 3 The relationship of line of treatment according to parity

Multi gravid Grar}d multi
. _ . (2-5 delivery) grawda_
Line of | Primigravida (>5 delivery)
Total
treatment
No. % No. %
Phototherapy | 16 812 |3 333 |19
alone
Phototherapy
+Exchange 0 3 15.8 6 66.7 9
transfusion
Total 0 19 9 28
P value < 0.05 (significant).
5. Siblings history of previous Nine neonates (32.2%) in group
hospital admition due to neonatal (1) { 3 required phototherapy alone , 6
jaundice : in  whom required phototherapy +

exchange transfusion} and 7neonates
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(7.6%) in group (2) had Siblings
history of previous hospital admition
due to neonatal jaundice and 19
neonates(67.8%) in group (1) and 85

neonates(92.4%) in group (2) didn’t
have that history as shown in table (4)
and table (5) respectively.

Table 4 Show the relationship of siblings history of previous hospital admition due
to neonatal jaundice in group(1) and group(2).

Previous Group (1) Group (2) Total
history No. % No. % No.
Not present | 19 67.8 85 92.4 104
Present 9 32.2 7 7.6 16
Total No. 28 92 120

P value < 0.05 (significant).

Table 5 Show the relationship of siblings history of previous hospital admition due
to neonatal jaundice in phototherapy alone and phototherapy +exchange transfusion

groups.
. Phototherapy+ Exchange
Eriv.Q[JS Phototherapy alone group transfusion group LOtal
Istory No. % No. % 0.

Not present | 16 84.2 3 33.3 19
Present 3 15.8 6 66.7 9
Total No. 19 9 28

P value < 0.05 (significant).

6. History of previous blood neonates(82.1%) in group (1) and 61

transfusion to the mother:

Five neonates (17.9%)in group (1)
and 31 neonates (33.7%)in group
(2)their mothers had history of
previous blood transfusion and 23

911

neonates(66.3%) in group (2) their
mothers didn’t have history of previous
blood transfusion.

P value > 0.05 not significant as show
in table (6).
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Table 6 Show the distribution of previous blood transfusion to the mother in group

(1) and group (2).
Maternal Group (1) Group (2)
previous
blood Total
transfusion | NO. % No. %
Not present | 23 82.1 61 66.3 84
Present 5 17.9 31 33.7 36
Total 28 92 120

P value > 0.05 not significant.

Discussion

There are 5 mothers who already
know her blood group and Rh and her
husband blood group and Rh didn’t
have regular administration of human
anti-D  globulin  following every
delivery of Rh positive babe and
abortion,4 of them due to shortage of
free of charge human anti-D globulin
supply during certain periods and they
cannot effort to buy it from private
pharmacies, and 1 mother refused to
receive that medication because some
wrong social ideas.

When the mother and fetus
are also incompatible with respect to
group A or B, the mother is partially
protected against sensitization by the
rapid removal of Rh-positive cells
from her circulation by her preexisting
anti-A or anti-B, which are IgM
antibodies and do not cross the
placenta. Once a mother has been
sensitized, her infant is likely to have
hemolytic disease [2].

Although, we found that the
presence of maternal history of regular
administration of human anti-D
immunoglobulin ~ following  every
delivery of Rh positive baby and
abortion will decrease development of
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jaundice due to Rh incompatibility (p
value < 0.05) and this results is
compatible with that found by Dijk. B.
V.[42] and Joseph K. S. et. al.[43] ,we
found that 6 neonates (9.4%) from 64
neonates who their mothers have that
history developed jaundice due to Rh
incompatibility, this percent (9.4% in
comparison to 1.4% found by Dijk. B.
V.[42] and 2.1% found by Joseph K. S.
et. al. [43] may be due to absence of
two dose regime of human anti-D
globulin once at 28-32 week and
another one within 72 hours of
delivery [2] in our hospital(only one
dose of human anti-D globulin within
72 hours of delivery).

In this study we found as parity
increases the severity of jaundice due
to Rh incompatibility increases and the
need for exchange transfusion will be
high as we have shown that exchange
transfusion was needed more in those
whose mothers were grand multiparus
(p value < 0.05), this finding was
proved by Saleem S. Z. in 2000 [44]
and Joseph K. S. et. al. [43] ,because
fetomaternal transfusion occur with
each pregnancy and the illness will be
more  worse  with  successive
pregnancies [2].



Medical Journal of Babylon-Vol. 10- No. 4 -2013

YY) asad) - pdlad) Alaall —dgdal) i Adae

Conclusion
1) Rhesus hemolytic disease of
newborn is still a serious medical

problem in our society.

2) Poor antenatal care regarding Rh
negative pregnant women is still a
major problem in our society and it’s a
significant risk factor for Rh
isoimmunization.

3) Regular administration of human
anti-D globulin is a protective measure
against Rh isoimmunization.

4) Previous maternal transfusion is
not a significant risk factor for Rh
isoimmunization.

Recommendations

1) More efforts required to increase
the knowledge of our society about the
importance of antenatal care and
explain the nature of Rhesus hemolytic
disease of newborn.

2) Improve the quality of antenatal
care regarding Rh incompatibility like
regular measurement of maternal titer
of IgG antibodies to D antigen at 12-16
, 28-32 and 36 weeks of pregnancy.

3) Provision a continuous supply of
human anti-D globulin which should
be at hand at any time and institution
of 2 dose regime of human anti-D
globulin once at 28-32 week and
another one within 72 hours of
delivery instead of one dose regime
within 72 hours of delivery which in
used in our hospital.

4) Introduction of more advance lines
of management like intrauterine
transfusion for those who are severely
affected.
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