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Abstract

Background: ABO hemolytic disease is the most frequent cause of neonatal jaundice.

Objectives: To determine the frequency of ABO incompatibility causing jaundice in neonates coming to a pediatric public
sector hospital.

Study design, settings and duration: Cross-sectional study conducted at National Institute of Child Health (NICH),
Karachi, from 2™ August 2013 to 1% August 2014.

Patients and Methods: All neonates of both gender, having serum indirect bilirubin >13 mg/dl and born to mothers having
O positive blood group who came to the hospital during the study period were enrolled. Detailed history and physical
examination was done in all. Mean+ SD were calculated for qualitative variables and categorical variable as frequency and
percentages. Chi square test and p-value < 0.05 was taken as significant. Data was analysed in SPSS version 19.

Results: A total of 170 neonates were included comprising of 96 male and 74 females. Their mean age was 9.56 + 2.69
days, mean time of onset of jaundice was 2.86 + 0.78 days and mean indirect serum bilirubin level was 14.86 + 1.59 mg/dI.
Though all mothers were O positive but the blood group of neonates varied. Majority (72.3%) had blood group O+
followed by B+ (38.2%), A+ (34.0%) and AB+ (27.6%). Among mothers with O+ blood group, the ABO incompatibility
was observed in 47 (23.5%) neonates. There was no significant association of ABO incompatibility with gender, age, onset

of jaundice and indirect serum bilirubin level (p > 0.05).

Conclusion: ABO incompatibility as a common cause of jaundice was seen in 23% neonates.
Key words: ABO incompatibility, neonatal jaundice, blood group.

Introduction

N eonatal jaundice is a frequent cause of morbidity in

newborns worldwide and the most frequent cause
of hospitalization and readmission in the initial week of
life,"® affecting 60% of term and 80% of preterm
neonates.* Recent global estimates indicate that yearly
around 1.1 million neonates would develop significant
neonatal jaundice which shall be mostly seen in
sub-Saharan Africa and South Asia.> Available evidence
also focus on the impact of severe neonatal jaundice with
or without bilirubin encephalopathy, in causing
substantial mortality and its long-term impact on health
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in low and middle income countries.®® Hemolytic disease
of newborn, and various etiologies of neonatal jaundice
has been recognized as a distinct cause of neonatal
morbidity and mortality by the WHO and the Global
Burden of Disease Collaborators.>® Risk factors of
neonatal jaundice includes hemolysis secondary to
Rhesus isoimmunisation and ABO incompatibility,
sepsis, prematurity and enzyme defects (Uridyl
diphosphate glucoronyl transferase enzyme deficiency).*

Hemolytic disease of the newborn s
characterized by immune mediated hemolysis of the
neonatal red cells by the maternal antibodies via
transplacental route. The culprit antibodies are either
naturally occurring (anti A, anti B) or immune mediated
antibodies resulting from sensitizations after transfusion
or pregnancy.*? There are over 60 RBC antigens that are
responsible for an antigen antibody response, but the Rh
group with its D antigen and ABO incompatibility
remains the most significant cause of hemolysis in
neonates. Among the total live births, 15% are at risk,
while the disease manifests in only 0.3 - 2.2% of
neonates.”

ABO incompatibility constitutes an antibody
reaction that occurs due to different mother and baby
blood groups, typically when mother blood group is O,
and baby blood group being either A or B. ABO
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hemolytic disease characterizes neonatal jaundice with a
positive coombs test against the A or B antigens in babies
born to mothers with blood group O."* Anti-A and anti-B
are Immunoglobulin G (IgG antibodies) most frequently
seen in individuals with blood group O.* For infants
delivered at or after 35 weeks of gestation ABO
incompatibility is the most prominent risk factor for
significant neonatal jaundice."

National Institute of Child Health Karachi, is a
tertiary care hospital that caters for a huge population of
jaundiced neonates coming from urban and rural areas of
Sindh and part of Baluchistan. This study aims to identify
current practices and challenges for the effective
management of infants with clinically significant neonatal
jaundice and to identify the gaps in their management.

Patients and Methods

The National institute of child Health (NICH) is
a tertiary care public sector Pediatric hospital which deals
with a large number of neonates yearly for a spectrum of
disorders including neonatal jaundice. This cross-
sectional study was conducted at neonatal unit of NICH,
for a period of 1 year from 2" August 2013 to 1% August
2014). All neonates of either gender coming with
jaundice and having serum bilirubin 13 mg/dl or greater
and born to mothers having O positive blood group were
included in the study. Neonates with congenital
anomalies and syndromes, Rh incompatibility and G6PD
deficiency were excluded. Sample size was calculated
using WHO sample size calculator. Using the previously
reported prevalence of ABO incompatibility in neonatal
jaundice as 20% *® and with 6% margin of error 95%
confidence and 10% refusal rate, a sample size of 183
neonates was calculated.

Approval from institutional ethical review
committee was taken. Neonates were enrolled in the
study after taking informed consent from the

parents/guardians. Demographic data on name, age,
gestational age, gender, birth weight and hospital
registration number was collected on a profroma. Infant’s
age was recorded in hours and days. After taking history
and performing physical examination, blood tests were
run for complete blood count, peripheral smear,
reticulocyte count, coombs test, serum bilirubin, mother
and baby’s blood group. All babies were managed as per
standard protocol of the hospital. Phototherapy was
started when bilirubin level was around 13mg/dl and
exchange transfusion was done when bilirubin level was
over 20mg/dl. The data was entered in Epi Data (version
3.2) and errors removed and the clean data was converted
into SPSS (version 19.0). Mean + standard deviation
were calculated for age & serum bilirubin. Categorical
variables like gender, ABO incompatibility were
described as frequency and percentages. Confounding
variables like age, gender, time of onset of jaundice and
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serum bilirubin (indirect) were controlled by stratified
analysis. Chi square test was applied for significance.

Results

A total of 170 neonates were admitted with
neonatal jaundice due to ABO incompatibility in the
study period. There were 96 males and 74 females whose
mean age was 9.56 + 2.69 days (range 4 - 17) (Figure-1).
Majority (71.2%) were < 10 days of age while 28.8%
were > 10 days of age. The mean age of patients was
calculated in the above mentioned groups.
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Figure 1: Histogram presenting distribution of age (days).

The mean age at the time of onset of jaundice
was 2.8 + 0.78 days (range 1 - 5 days). Mean
Hemoglobin was 12.2 + 1.3 gm/dl (range 9.6-16.2).Their
mean serum bilirubin level was 16.5 + 1.59 mg/dl (9.6 -
14.1) with mean indirect serum bilirubin of 14.8 £ 1.5
mg/d (range 11.9 - 22.5).The indirect serum bilirubin was
divided in two groups (Figure-2). Ten neonates 10 (5.9%)
had indirect serum bilirubin > 17.5 while 160 (94.1%)
had values < 17.5. Phototherapy was given to all neonates
while exchange transfusion was performed in 5% who
had total serum bilirubin > 20 mg/dl.
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Figure 2: Histogram presenting indirect serum bilirubin
level (mg/dl).

The frequency of blood groups in neonates were
34.0% A+, 38.2% B+, 27.6% AB+ and 72.3% O+. Among
mothers with O+ blood group, the ABO incompatibility
was observed in 47 neonates who had either blood group
A+ or B+ or AB+, while 123 had no incompatibility.
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The descriptive analysis of neonate’s age, age at
onset of jaundice, total serum bilirubin and indirect serum
bilirubin in those having ABO incompatibility and those
without incompatibility is shown in Tables 1 & 2.

Table 1: Descriptive statistics of patients with ABO
incompatibility.
Variables Mean SD Min Max  Range
Age (days) 9.72 2.79 4 17 13
Age of Onset 2.85 0.80 1 4 3
Jaundice (days)
Total Serum 1635 159 1410 20.20 6.1
Bilirubin (mg/dl)
Indirect Serum 1469 158 1190 19.80 7.9

Bilirubin (mg/dl)
Hemoglobin (gm/dl) 1229 137 9.60 16.20 6.6

Table 2: Descriptive statistics of patients without ABO
incompatibility.

Variable Mean SD Min Max Range
Age (days) 9.36 2.58 4 15 11
Age of Onset 2.87 0.76 2 5 3
Jaundice (days)

Total Serum 16.80 157 14.40 23.76 9.36
Bilirubin (mg/dl)

Indirect Serum 15.06 1.58 12.40 22.50 10.1
Bilirubin (mg/dl)

Hemoglobin 12.23 1.43 9.60 16.20 6.6
(gm/dl)

The ABO incompatibility was seen in 51
(54.8%) male and 42 (45.2%) female neonates and
showed no association of ABO incompatibility with
gender (p > 0.05). ABO incompatibility was observed in
66 (71.0%) neonates aged < 10 days and in 27 (29.0%)
aged > 10 days with no significant association of ABO
incompatibility with age (p > 0.05).

ABO incompatibility was observed in 75
(80.6%) neonates aged < 3 days and in 18 (19.4%) aged
> 3 days and again showed no significant association of
ABO incompatibility with age at onset of jaundice (p >
0.05).

ABO incompatibility was observed in 86
(92.5%) neonates having indirect serum bilirubin level <
17.5 mg/dl and in 7 (7.5%) with indirect serum bilirubin
level > 17.5 mg/dl (not significant). None of the
jaundiced neonates developed kernicterus.

Discussion

In the present study, out of 170 mothers having
blood group O +ve, 47 (27.6%) neonates had ABO
incompatibility resulting in neonatal jaundice. ABO
incompatibility has been reported in 15 - 25% pregnancies
having varied profile of hemolytic disease, out of which
approximately 10% newborns manifest with clinically
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significant neonatal jaundice.”*® It constitutes hemolysis
of milder intensity than the hemolytic disease resulting
from Rh incompatibility. Frequent presentation includes
jaundice in the first day of life, high bilirubin levels
requiring interventions reticulocytosis in the peripheral
blood smear suggesting hemolysis. Phototherapy alone is
quite effective therapy to treat high levels of bilirubin and
rarely exchange transfusions, intravenous immunoglobulin
(IVIG) administration, or transfusions with packed red
blood cells are required. However, literature does mention,
significant ABO hemolytic disease characterizing
significant anemia secondary to severe hemolysis , needing
blood transfusions.'*%

Globally, East Asians have a strong susceptibility
to neonatal jaundice.r Most studies done on ABO
incompatibility have been done on Caucasian infants and
have shown variable frequencies. One report concluded
that the incidence of ABO incompatibility and hemolytic
disease in a new born was 2 - 3 times greater in Africa-
Americans as compared to Caucasians.”? ABO
incompatibility in Czech republic and Venezuela were
14% and 16% respectively.®* A study in Makkah
reported ABO incompatibility of 12%.% One worker
reported ABO incompatibility as the commonest cause of
neonatal jaundice with incidence of 22.1%, mean serum
bilirubin level of 25.9 + 7.5 mg/dL in neonates aged 4.4 +
2.1 days.?® Our study showed the frequency of ABO
incompatibility in neonatal jaundice to be 27.6% with
mean serum bilirubin of 16.5 + 1.5 mg/dl and mean age of
onset of jaundice as 2.86 + 0.78 days.

In ABO incompatibility, hemolysis is of benign
nature rarely resulting in significant jaundice and
anaemia.?’ In our study mean Hemoglobin was 12.2 +
1.3gm/dl.

In a study, infants were recognized to be at risk of
developing hemolytic disease secondary to ABO
incompatibility, when they had a positive direct
antiglobulin test. The study further established that BO
incompatibility (21.5%) was more common than AO
(14.8%) and more in black (18.8%) vs. nonblack (10.8%)
infants.®®  Similar were our findings where BO
incompatibility was 38.2% and AO incompatibility was
34.0% but all our neonates were of Asian origin.
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