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Abstract

ABO incompatibility between O blood group mother and non-O blood group neonate is common. It rarely causes anemia and hyperbilirubinemia in 
neonate, requiring invasive management. We reported a case of incompatibility in a O blood group primigravid mother and A blood group neonate; the 
neonate had severe jaundice 12 hour after elective cesarean section. She was managed with phototherapy. It highlighted the need for screening antibodies to 
both ABO and Rh group in antenatal care and awareness among health care personnel but also in general public.

BACKGROUND 

Hemolytic disease of the newborn (HDN) is commonly caused 
by the incompatibility of the mother’s and the baby’s blood; it 
leads to fetal death rate in 1% of all pregnancies (1). It results 
from either ABO or  rhesus (Rh) mismatch. ABO mismatch affects 
15 to 25% of all pregnancies; nonetheless, only 1% of people will 
develop HDN. HDN caused by ABO incompatibility (ABO HDN) is 
usually mild form and it is very rarely severe (2); it is due to the 
expression of ABO blood type antigens and their presentation in 
several organs. Similarly, one study reported the risk of ABO HDN 
as 4.3% of deliveries and moderately severe to severe hemolysis 
as 2.7% (3). However, the finding from another study was not 
supportive to them; severe hemolytic disease in neonates born to 
group O (+) woman was not more likely in group A or B neonates 
than in controls (group O) (4). 

Regarding the prevalence of ABO HDN among pregnant 
mothers, it occurs almost exclusively in the offspring of women of 

blood group O; it rarely develops in group A mothers with high‐
titre anti‐ IgG. Haemolysis due to anti‐A is more common (1 in 
150 births) than that to anti‐ B immune antibodies. 

Clarity in diagnosis of ABO HDN was suggested by some 
researchers; ABO incompatibility, significant neonatal 
hyperbilirubinemia, and a positive direct antiglobulin test 
(DAT) (5). Nonetheless, it was challenging to do all the tests in 
developing countries.

Prevention is still essential in decreasing morbidity and 
mortality of HDN although fetal death rate is very low (1). Early 
screening and preventative strategies during prenatal care are 
essential. Moreover, sensitizing procedures including abortion, 
amniocentesis, and chorionic villus sampling should be followed 
with anti‐D immunoglobulin prophylaxis.

CASE PRESENTATION 

A term female neonate weighing (6lb 12oz) 3.1kg delivered 
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by lower segment cesarian section at 38 week to a O RhD‐positive 
primigravida mother developed jaundice on day 1 (12 hours after 
delivery); total serum bilirubin was 12.0 mg/dL. (Photo 1 & 2) 
On complete blood count, hemoglobin was 13.0 g/dL; total WBC 
count was normal; platelet count was normal; and, thyroid profile 
was within normal limits. Fire-fire Photo therapy was initiated 
within 24 hours after delivery. TORCH screen was negative. The 
blood group of neonate was “A” Rh positive; her mother was ‘O’ Rh 
positive and her father was ‘A’ Rh positive. There was no history of 
sensitizing procedures: abortion, blood transfusion, bleeding in 
early pregnancy and ante‐partum hemorrhage  in mother. Photo 
therapy was given for 5 days. Serum bilirubin on Day 3 was 13 
mg %; Day 7 was 12 mg %; Day 10 was 11 mg %. The baby was 
afebrile; her bowels opened well and there was no sepsis. The 
baby was fed initially with bottle feeding; breast feeding was 
initiated on Day 3. She was discharged on Day 6 after delivery. 
Total serum bilirubin was 11 mg/dL on Day 10. The baby was 
doing well. As shown in photo taken on one month after delivery, 
the baby had yellowish staining of skin. 

DISCUSSION 

Thorough history taking and physical examination are 
important in predicting diagnosis as well as prevention of HDN. 
There are two main mechanisms by which maternal antibodies 
target fetal or newborn RBC antigens: ABO incompatibility and 
fetomaternal hemorrhage. ABO incompatibility is a congenital, 
inherent mismatch between maternal and fetal blood types. 
Conversely, alloimmunization due to fetomaternal hemorrhage 
(FMH) is an acquired immune‐mediated mechanism that typically 
affects subsequent pregnancies rather than the pregnancy in 
which the FMH happens. In almost all of the cases of HDN, the 
underlying cause is usually Rh or ABO incompatibility between 
the mother and the fetus. In the event of  alloimmunization, the 
maternal antibodies start attacking fetal red blood cells. Maternal 
antibodies, IgM antibodies,  cannot cross the placenta; thus, they 
cannot reach the fetus. On the other hand, maternal antibodies, 
IgG antibodies,  reach the fetus. Antibody isotype switching from 
IgM antibodies to IgG antibodies is caused by fetus‐maternal 
hemorrhage. In this case, the mother was primigravida and there 
was no prior history of HDN or hydrops fetalis, chorionic villus 
sampling, amniocentesis, antepartum hemorrhage, miscarriages, 
abortions, and maternal blood transfusions. Therefore, ABO 
incompatibility must be the cause for HDN. One systematic 
review found that HDN was rare; and most births occured at a 
late preterm gestational age (6). This case was born at term; one 
reason for case sharing.

Data on hemolysis indexed by carbon monoxide (CO) levels 
in expired air (ETCOc) and blood (COHbc) support an essential 
role for a positive direct antiglobulin test (DAT) in making a more 
precise diagnosis of ABO HDN.  ABO incompatibility, significant 
neonatal hyperbilirubinemia, and a positive direct antiglobulin 
test (DAT) were required to diagnose ABO HDN clearly (5). 
In this case, DAT test could not be done. Being poor resource 
setting, clinical diagnosis of ABO HDN was made with ABO 
incompatibility, significant neonatal hyperbilirubinemia, with 
normal thyroid function, without sepsis and without congenital 
abnormality in hepatobiliary tree. 

In contemporary neonatal practice, HDN should be 
considered in the fetus or neonate where there is one or more of 
the following: rapidly developing or severe hyperbilirubinaemia 
not predicted by maternal antenatal antibody screening; positive 
maternal antenatal antibody screening and/or diagnosis of a 
severely anaemic/hydropic fetus; a positive direct anti‐globulin 
test (DAT); haemolysis detected on blood film examination; 
and prolonged hyperbilirubinaemia (7). In this case, the serum 
bilirubin level was still high on day ‘10’ after delivery though the 
neonate was very alert and eating well. Therefore, the finding in 
this case, sudden onset of severe hyperbilirubinaemia proved 
their practice. As shown in photo, yellowish staining in the skin 
of the baby persisted till one month after delivery; it provided the 
evidence to population‐based study. They found that cholestasis 
was common in infants with severe HDN and they recommended 
early and repeated screening for conjugated hyperbilirubinemia 
in the first week of life to ensure adequate management (8). 

Figure 1 Baby immediately after delivery reveals normal.

Figure 2 Baby immediately after delivery showing normal facial skin.

Figure 3 Baby at one month still having jaundice in face and darkening 
of legs due to phototherapy.
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This neonate had severe jaundice shortly after delivery and 
the level of serum bilirubin was high, more than 10 times normal. 
Therefore, the case proved the other study done over 13 years; 
they reported that severe hemolytic disease in neonates born to 
group O (+) woman was not more likely in group A or B neonates 
than in controls (group O) (4). Therefore, HDN caused by ABO 
incompatibility may be severe like this case and early diagnosis 
is important to get timely treatment. It is second for reporting.

The likely reason for severe HDN in this case is postulated as 
follows. The blood group of her father is ‘A’; mother, is blood group 
‘O’, the mother’s immune system was produced a large amount 
of antibodies anti‐A IgG to ‘A’ antigen probably induced with 
short period of surgery, lower segment cesarean section. Severe 
destruction of neonate red blood cells within few hours led to 
severe jaundice and hyperbilirubinemia in first 24 hours after 
delivery. In fact, antibody level (ABO) screening  with indirect 
anti‐globulin test (IAT) and after that titration IgG antibody 
should be done to mother or neonate to prove our hypothesis (9).

Blood testing,  antibodies to both ABO system and Rh 
system, throughout the first trimester is very important; it is 
recommended in ANC guidelines in  developed countries. In 
resource poor setting, screening and monitoring of antibodies to 
both ABO system and Rh system is not accessible. At least, we 
can pay more attention to baby born from pregnant women with 
blood type O; close observation during and after birth. Moreover, 
the blood type of the baby should be identified as soon as possible 
after birth. Besides, serum bilirubin level should be closely 
monitored if the blood group of the baby is non‐O type. This is 
another reason for sharing case to those living in developing 
countries. Red blood cell antibody screening programmes are 
required to detect maternal alloimmunization early in pregnancy 
to facilitate the identification of high-risk cases to timely start 
antenatal and postnatal treatment (10).

CONCLUSION

HDN should also be suspected in a neonate present with 
features of HDN born to both non‐O group mother and O group 
mother. HDN due to ABO incompatibility (ABO HDN) may not be 
always benign as perceived. Although history (abortion, blood 
transfusion, neonatal jaundice in previous baby) is important, 
HDN can happen without history of sensitization in primigravida 
like this case. Routine screening of antibodies to both ABO and 
Rh blood group should be done in antenatal care though it 
may not be easy in low resource setting. Health education on 
awareness of HDN should be done to all pregnant mothers. A high 
index of suspicion of HDN among obstetric and gynecologists, 
neonatologists, physicians and nursing staffs is important. Early 
diagnosis, along with timely intervention and appropriate 
measures, can reduce neonatal morbidity and mortality. 
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