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1. INTRODUCTION 

Neonatal Jaundice refers to the yellow 

discoloration of a newborn baby's skin and sclera 

that results from hyperbilirubinemia.1 It is the 

most common condition requiring medical 

attention in newborn babies. In most cases, 

jaundice occurs due to physiological causes.  

Among the pathological causes, HDN is one 

important condition, causing early neonatal 

jaundice. ABO incompatibility is the most 

common unavoidable cause of HDN. When a 

woman has blood group O & fetus has A or B, 

maternal-fetal ABO incompatibility occurs. This 

condition develops in 15–25% of pregnancies 

and 10% of such offspring develop hemolytic 

disease. This is because the majority of naturally 

occurring antibodies are IgG. Thus, ABO 

isoimmune hemolytic disease may occur even in 

first-born babies. During the first week of life, 

jaundice affects about 60% of term and 80% of 

preterm babies. Depending on the cause, it could 
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Introduction: The most prevalent cause of hemolytic disorders of newborn (HDN) is ABO incompatibility. It 

occurs as a result of ABO blood group incompatibility between the mother and fetus. So, the aim of the present 

study was to assess the outcome of newborns with ABO incompatibility 
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Methods: This cross-sectional type of observational study was carried out on all icteric newborns admitted to 

Shaheed Suhrawardy Medical College Hospital during a 6-month period, from July 2013 to January 2014, in 

Dhaka, Bangladesh. Among forty-nine patients admitted with neonatal jaundice, ABO incompatibility was 

found in 30 cases. Cases were detected according to history, examination and fulfillment of criteria. 

Results: Among the ABO incompatibility cases, the age of onset of jaundice, noticed by parents were: 1st 24 

hours, 11 (36.67%) cases, 24 hours to 72 hours, 16 (53.33%) cases and >72 hours, 5 (16.67%) cases. Coomb's 

test was negative in all the cases. Exchange transfusion was needed in 4 (13.33%) cases, 26 patients improved 

with phototherapy alone (86.67%) and the duration of phototherapy was >48 hours in 20 cases (66.67%) and 

≤48 hours in 10 (33.33%) cases. 

Conclusion: Phototherapy is an effective measure in treating hyperbilirubinemia in most cases, and it reduces 

the need for exchange transfusions. But phototherapy should not be used as a substitute when there is an 

indication for an exchange transfusion. 
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exist from birth or could show up at any point in 

the neonatal stage.2 In most infants with jaundice, 

there is no underlying disease, and the jaundice is 

termed physiological. Among the pathological 

causes, hemolytic disease of newborn is one 

important condition causing early neonatal 

jaundice and ABO incompatibility is the most 

common and unavoidable cause of hemolytic 

disease of newborn.  When a woman has blood 

group O and the fetus has blood group A or B, 

maternal-fetal ABO incompatibility occurs. In 

15–25% of pregnancies, this condition develops.3  

ABO incompatibility occurs in 20-25% of 

pregnancies and 10% of such offspring develop 

hemolytic disease2. This is because the majority 

of naturally occurring anti A and anti B 

antibodies are of the IgM subclasss which do not 

cross the placenta. 

In their study, Martin et al. in Antigua and 

Barbuda found that idiopathic (71%), sepsis 

(16%), preterm (9%), ABO incompatibility (3%), 

and rhesus isoimmunization (1%), were the most 

prevalent causes of hyperbilirubinaemia.4 Neonatal 

hyperbilirubinaemia is severe enough to cause 

kernicterus and irreparable brain damage.5 Acute 

bilirubin encephalopathy is reported to have 

occurred in 0.9/100 000 cases6 of hazardous 

hyperbilirubinaemia in the UK and Ireland over a 2-

year period, 7 according to surveys. In the USA, on 

the other hand, kernicterus is reported to have 

occurred in 1.5/100 000 cases and hazardous 

hyperbilirubinaemia in 1/10 000 cases.8, 9 

There are very few studies conducted in our 

country on the causes and outcomes of newborn 

jaundice.  In our country, a study was conducted 

on the risk factors and outcomes of neonatal 

jaundice in a tertiary hospital, and ABO- and Rh- 

incompatibility were detected in 13.3% and 3.3% 

of the patients, respectively. Septicemia was 

diagnosed in 26.7% of the cases, G6PD 

deficiency was confirmed in only one (1.7%).10 

The study revealed that a considerable number of 

neonatal jaundice had a history of shorter gestational 

age (<32 weeks of gestation) in Bangladeshi 

neonates (35%); and lower gestational age is 

significantly associated with septicemia and possibly 

with hyperbilirubinaemia.10 

A prospective diagnosis is based on the presence 

of ABO incompatibility, a weakly to moderately 

positive direct comb's test, and hyperbilirubinemia. 

Hemoglobin levels may be as low as 10-12 gm/dl, 

and reticulocyte counts may be increased to 10-

15%. The unconjugated bilirubin levels may 

reach 20 mg/dl or more.2 Phototherapy is an 

effective treatment to reduce serum bilirubin 

levels. Exchange transfusion with type O blood 

of the same Rh type as the newborn is directed in 

severe cases to correct dangerous levels of 

hyperbilirubinemia.2 

The aim of the present study was to assess the 

outcome of newborns with ABO incompatibility 

to give more attention towards ABO 

incompatibility to prevent the development of 

bilirubin-associated neurodevelopment sequelae 

and to reduce serum bilirubin levels with minimal 

adverse effects. 

2. OBJECTIVES 

The aim of this study was to evaluate the outcome 

of neonates with ABO incompatibility in a 

tertiary care hospital 

3. METHODOLOGY & MATERIALS 

This cross-sectional type of observational study 

was carried out in all icteric newborns admitted 

to Shaheed Suhrawardy Medical College 

Hospital during a 6-month period, from July 

2013 to January 2014, in Dhaka, Bangladesh. 

Forty-nine patients were admitted with neonatal 

jaundice during the study period. Among them 

ABO incompatibility was found in 30 cases. 

Cases were detected according to history, 

examination and fulfillment of criteria according 

to operational definition. All neonates admitted 

with neonatal jaundice due to ABO 

incompatibility were included in the study. 

Neonatal jaundice due to other causes, mothers 

unwilling to participate in the study, and very 

sick neonates were excluded. After getting 

informed consent from the parents', a detailed 

history was taken using a preset questionnaire. 

All investigations of the working definition were 

done on each of the study populations on the first or 

second day of admission. Findings from the patient's 

history, clinical examination, investigations and 

follow-up were recorded in the form and analyzed. 

ABO incompatibility was confirmed according 

to the criteria of the operational definition. 

Quality was maintained by the check and recheck 

method. Consent was obtained from the parents 

and guardians of the study population. Proper 

intervention was taken accordingly and outcome 

was recorded. Data was analyzed with the help of 

SPSS-21 and Microsoft. 

4. RESULT 

A cross-sectional study was conducted to analyze 

the outcome of newborns with ABO 

incompatibility. A total 30 neonates were 

selected according to selection criteria as having 

ABO incompatibilities. There were 21 (70.00%) 
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term babies and 9 (30.00%) preterm babies 

(Figure 1). Twenty-one (70%) patients had 

normal birth weight, 8 (26.67%) patients had low 

birth weight and 1 (3.33%) patient had very low 

birth weight (Figure 2). Among the ABO 

incompatible cases, B positive blood group 

babies were 14 (46.67%) and 16 (53.33%) were 

of the A positive blood group (Figure 3). 17 

(56.67%) cases were male and 13 (43.33%) cases 

were female (Table 1). Total serum bilirubin 

level (TSB) was ≤15 mg/dl in 4 (13.33%) cases, 

15-20 mg/dl in 17 (56.67%) cases and in 9 

(30.00%) cases, it exceeded >20 mg/dl (Table 2). 

Among the ABO incompatibility cases, the age 

of onset of jaundice noticed by parents were: 1st 

24 hours of 9 (30.00%) cases, 24 hours to 72 

hours of 16 (53.33%) cases, and >72 hours of 5 

(16.67%) cases. Coomb's test was negative in all 

the cases (Table 3). Exchange transfusion was 

needed in 4 (13.33%) cases, 26 (86.67%) patients 

improved with phototherapy alone and the 

duration of phototherapy was >48 hours in 20 

(66.67%) cases and ≤48 hours in 10 (33.33%) 

cases. Hospital stay was <4 days in 22 (73.33%) 

cases and >4 days in 8 (26.67%) cases (Table 4). 

In this study, none of the newborn died or 

developed Kernicterus.  All of them improved 

after getting phototherapy or exchange 

transfusion (100%). 

 

Figure 1. Gestational age of patients with ABO incompatibility (N=30). 

 

Figure 2. Birth weight with ABO incompatibility (N=30). 
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Figure 3. Frequency of ABO incompatibility among the population (N=30). 

Table 1. Gender of patients with ABO incompatibility (N=30). 

Sex No. of patients Percentage (%) 

Female 13 43.33 

male 17 56.67 

Table 2. Total Serum Bilirubin level of the patients with ABO-incompatibility (N=30). 

TSB level (mg/dl) No. of patients Percentage (%) 

≤15 (mg/dl) 4 13.33 

15-20 (mg/dl) 17 56.67 

> 20 (mg/dl) 9 30.00 

Table 3. Distribution of the neonates according to criteria for diagnosis of severe ABO incompatibility (N=30). 

Socio-demographic factors Frequency Percentage (%) 

Onset of jaundice 

1st 24 hours 9 30.00 

24-72 days 16 53.33 

>72 days 5 16.67 

Direct Coomb's test 

Positive 0 0.00 

Negative 30 100.00 

Table 4. Modalities of treatment and duration (N=30). 

Modalities of treatment Frequency Percentage (%) 

Exchange transfusion 4 13.33 

Phototherapy 26 86.67 

Duration of phototherapy 

>48 hours 20 66.67 

≤48 hours 10 33.33 

Hospital stay 

<4 days 22 73.33 

>4 days 8 26.67 

5. DISCUSSION 

ABO incompatibility occurs in 20-25% of 

pregnancies, with 10% of affected offspring 

developing hemolytic disease. This is due to the 

fact that most naturally occurring anti-A and anti-

B antibodies are of the IgM subclass, which do 

not cross the placenta, while evidence of fetal 

sensitization occurs in just 3-4% of cases. 

Symptomatic ABO hemolytic illness affects 1% 

of neonates but accounts for almost two-thirds of 

all instances of hemolytic disease in neonates.11 

In this study, 17 (56.67%) of the newborns were 

male and 13 (43.33%) were female. Male infants 

consistently had higher bilirubin levels compared 

46.67%, 14

53.33%, 16

B positive babies A positive babies
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to females.12 This finding is consistent with the 

studies by Rasul et al.13 and Abbas et al.14, which 

also reported a predominance of males among 

their patients. 

In this study, most neonate were of gestational 

age ≥37 weeks 21 (70.00%). This is similar to the 

study of Abbas et. al., 14 where majority of the 

newborns 56 (74.70%) were of ≥37 weeks. 

In our study, 21 (70.00%) had normal birth 

weight, 8 (26.67%) had low birth weight, and one 

1 (3.33%) had very low birth weight. This is 

similar to the study of Dechen et. al., 15 where 

majority of the newborns 334 (82.06%) had 

normal birth weight. 

A+ve blood group was found in 16 (53.33%) 

cases, and rest 14 (46.67%) had B+ve blood 

group. This is consistent with the studies of 

Abbas et al.14, Faris et al.16 and Mentzer et. al.17 

The total serum bilirubin (TSB) was ≤15 mg/dl 

in 4 (13.33%) cases, 15-20 mg/dl in 17 (56.67%) 

cases, and in 9 (30.00%) cases, it exceeded >20 

mg/dl. It indicates that ABO-incompatibility is 

an important cause of hyperbilirubinemia. This is 

consistent with the study done by Boskabadi et al.18 

In the current study, 16 (53.33%) presented with 

jaundice during 24-72 hrs of life, whereas, 9 

(30.00%) of them presented in the first day of life 

and 5 (16.67%) cases presented after the third day 

of life. Similar finding was reported previously in 

other studies.19, 20 Coomb's test was negative in all 

the cases. Similar report was found in another 

study done by Barbara J. Stoll and Robert M. 

Kliegman.2, 21 

Exchange transfusion was needed in 4 (13.3%) 

cases for single time and were double volume 

exchange and total serum bilirubin was lowered 

down to >50% in every cases. 26 (86.67%) 

patients improved with phototherapy alone and 

duration of phototherapy was >48 hours in 20 

(66.67%) cases and ≤48 hours in 10 (33.33%) 

cases. Hospital stay was <4 days in 22 (73.33%) 

cases and >4 days in 8 (26.67%) cases. Among 

the prolonged hospital staying cases, 4 had fever 

and they needed second generation antibiotics. 

Also, in other 4 cases hospital staying was 

prolonged in whom, 2 were reluctant to feed and 

in other 2 cases, duration of phototherapy was not 

adequate. In this study, all patients improved 

after taking the appropriate measures. This 

indicates that phototherapy is an effective 

measure in treating hyperbilirubinemia and it 

reduces the need for exchange transfusion. But 

phototherapy should not be used as a substitute, 

when there is an indication for exchange 

transfusion. Similar observations were reported 

by previous study.15 

6. LIMITATIONS OF THE STUDY 

The study was done in a single centre and sample 

size was small. Laboratory facilities were not 

available for 24 hours. If samples were collected 

from the patients of different hospital that might 

give more precise information. Therefore, in 

future further study may be under taken with 

large sample size. 

7. CONCLUSION 

The study may conclude that male babies and 

babies possessing blood group A+ve suffer more 

from ABO incompatibility, which occurs 

irrespective of gestational age and birth weight. 

Anti-hemolysin titre is a strong marker for 

hemolysis, and timely intervention based on its 

levels can significantly improve neonatal 

jaundice caused by ABO incompatibility. 
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