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Abstract

Introduction: Anti-D alloimmunisation may occur from the blood transfusion or fetomaternal 
haemorrhage which can lead to haemolytic disease of fetal and newborn (HDFN). The morbidity and 
mortality of HDFN related to anti-D is significantly reduced after introduction of anti-D prophylaxis 
and furthermore, anti-D HDFN in RhD negative primigravida is uncommonly seen. Case Report: 
A case of unusual severe HDFN due to anti-D alloimmunisation in undiagnosed RhD negative 
primigravida Malay woman is reported here. This case illustrates the possibility of an anamnestic 
response from previous unknown sensitisation event or the development of anti-D in mid trimester. 
The newborn expired due to hydrops fetalis and severe anaemia. Antenatally, the mother was 
identified as RhD positive and thus there was no antenatal antibody screening, antepartum anti-D 
prophylaxis or close fetal monitoring for HDFN. Discussion: The thorough antenatal ABO and RhD 
blood grouping with antibody screening is mandatory as part of prevention and early detection of 
HDFN especially due to anti-D alloimmunisation. Improper management of RhD negative women 
might lead to severe HDFN including in primigravida. 
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CASE REPORT

INTRODUCTION

Anti-D alloimmunisation in Rhesus D (RhD) 
negative women can occur either due to blood 
transfusion or fetomaternal haemorrhage 
(FMH) which can lead to haemolytic disease 
of fetal and newborn (HDFN). The related 
morbidity and mortality of HDFN due to anti-D 
is significantly reduced after introduction of 
antepartum and postpartum anti-D prophylaxis. 
The correct application of the anti-D prophylaxis 
successfully reduced but not eliminated the 
anti-D alloimmunisation cases as evidence by 
previous study1 and our local published data, 
which reported only 3 out of 20 RhD negative 
pregnant women were alloimmunised.2 

 Anti-D can cause very severe HDFN, where 
anti-D may develop a positive direct Coomb 
test (DCT) by 8th week of gestation and severe 
anaemia or death in utero may occur as early 
as in the 18th week of gestation.3 However, 
with appropriate detection, monitoring and 

intervention, HDFN due to anti-D can be treated 
and managed successfully in almost all cases.4 

 The difference between anti-D and ABO 
HDFN is the latter can develop in any 
pregnancies including the first pregnancy, but 
it is restricted to group A or B babies born to 
group O mothers. However, it is different when 
HDFN is due to anti-D which is very rarely 
reported in primigravida.5,6,7 The first baby 
is usually not affected unless there has been 
prior immunisation by abortion or transfusion 
or mildly affected if the first pregnancy is the 
immunising event and the woman does not have 
any prior sensitisation event. Furthermore, the 
primary response is usually weak and often 
produces IgM antibodies which is short-lived 
and rapidly converts to an IgG response but is 
insufficient to cause significant haemolysis.1,8 

 Here we reported a case of unusual severe 
HDFN due to anti-D in RhD negative primigravida 
without apparent previous sensitisation event and 
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highlighted the importance of proper antenatal 
ABO and RhD blood grouping with antibody 
screening as a part of prevention and early 
detection of HDFN especially due to anti-D 
alloimmunisation. 

CASE REPORT

A 24-year-old Malay primigravida, delivered a 
term baby boy through emergency lower segment 
caesarean section (LSCS) due to acute fetal 
distress. The baby was born flat (Apgar score of 
11 and 25) with severe pallor and gross hydropic 
features but not jaundiced. The baby was 
immediately intubated for ventilation support. 
Severe HDFN had been suspected clinically. 
 Patient had uneventful antenatal follow up 
at health clinic and she was misidentified as 
blood group O RhD positive. However, blood 
grouping prior to LSCS was noted to be O 
RhD negative. Surprisingly, antibody screening 
and identification revealed presence of anti-D 
with a very high anti-D titre, 1:4096. There 
was no history of blood transfusion or any 
sensitisation event during pregnancy and she 

denied any previous history of miscarriage, 
ectopic pregnancy or extramarital conception.
 The baby’s haemoglobin was 3.3 g/dL with 
reticulocyte count of 16% and total white cells 
of 140x109/L. Unfortunately, full blood picture 
was not done due to inadequate sample. His 
blood group was O RhD positive and the direct 
Coomb test (DCT) was positive for IgG (2+). 
Blood investigations (severe anaemia with 
reticulocytosis, positive DCT, mother with 
anti-D alloimmunisation and high titre of anti-D) 
supported the diagnosis of severe HDFN due 
to anti-D alloimmunisation. Two units of O 
RhD negative packed cells were successfully 
transfused and intravenous immunoglobulin 
(IVIg) infusion was given. However, the baby 
succumbed to death due to severe heart failure. 
The summary of the pregnancy event of this 
reported case is shown in Table 1.

DISCUSSION

As a prevention of RhD alloimmunisation, 
many countries including Malaysia practise 
to administer antenatal and postnatal anti-D 

TABLE 1: Summary of pregnancy event 

                           Mother  Newborn (first child)
 Antenatal Intrapartum/postpartum 

ABO and RhD O, RhD positive O, RhD negative O, RhD positive 
grouping 

Rh phenotype Not done rr (cde/cde) Not done

Antibody screening 
and identification Not done Positive, anti-D Not done

Anti-D titre Not done 1:4096 Not done

DCT Not done Not done Positive (2+)

Anti-D prophylaxis Not given since was  Not indicated  –
 identified as RhD 
 positive 

Fetal outcome No close fetal Fetal distress during  Expired due to
 monitoring but initial delivery severe anaemia and 
 ultrasound at first   hydrops
 trimester revealed 
 normal fetal growth 

Risk of RhD  Unknown  –
alloimmunisation 
 Denied any extramarital conception, 
 miscarriage, ectopic pregnancy, antenatal 
 sensitisation events or history of blood 
 transfusion  
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immunoglobulin (RhIg) prophylaxis in all non-
immunised RhD negative women including 
primigravida.1 However, RhD alloimmunisation 
still occurs due to the non-compliance of 
established guideline for RhIg prophylaxis 
and failure to detect fetomaternal haemorrhage 
(FMH) event or failure to identify RhD negative 
woman.9 In this case report, patient was 
misidentified as RhD positive during antenatal 
follow up due to technical error in blood 
grouping. Hence, there was no antenatal antibody 
screening, close fetal monitoring and failure to 
administer routine antenatal anti-D prophylaxis 
which resulted in RhD alloimmunisation. ABO 
and RhD grouping errors can be due to clerical, 
technical and technician observation errors or 
mistakes in recording the result. Strict adherence 
to the standard procedure can further limit the 
error. Non-adherence to standard procedure 
and using of tile method despite recommended 
tube or microcolumn gel card for ABO and 
RhD grouping at antenatal clinic probably lead 
to misidentified RhD grouping in the reported 
case as it has high rate of error and inaccuracy.10

 This case showed an unusual case of RhD 
alloimmunisation in RhD negative primigravida 
without apparent evidence of exposure to RhD 
antigen where she presented with severe HDFN 
with a very high anti-D titre. Based on our 
knowledge and literature review, there were only 
few reported cases of RhD alloimmunisation 
in primigravida especially without an apparent 
sensitisation event.7,11,12,13

 There are a few possible explanations of 
alloimmunisation in this patient. The first 
explanation is due to an anamnestic response 
from unknown previous sensitisation event 
such as premarital conception, miscarriage, 
antepartum haemorrhage or blood transfusion 
which was all denied by the patient. It has been 
reported that some women became pregnant and 
spontaneously miscarried without being aware 
of either events.14,15 Second exposure of RhD 
positive antigen from unrevealed FMH in the 
second or third trimester in this current pregnancy 
leads to a markedly increased of anti-D titre. 
 The second explanation is the new 
development of anti-D in the second trimester due 
to unrevealed FMH since there was no antenatal 
anti-D prophylaxis administration was given as 
patient was misidentified as RhD positive. The 
production of anti-D in RhD negative women is 
variable. Some women will become immunised 
after exposure to as little as 0.1-1.0 mL of RhD 
positive fetal red cells while some women will 

only become immunised after being exposed to 
as much as 200 mL of RhD positive red cells. As 
for some other women, they will never become 
immunised despite repeated exposure to RhD 
positive red cells.16 Subsequent FMH in third 
trimester leads to a markedly increased of anti-D 
titre. Previous study reported that before the 
introduction of postnatal anti-D prophylaxis, 10 
to 20% of RhD negative primigravidas became 
immunised during pregnancy and 8% of these 
women developed anti-D antibodies before 29 
weeks of gestation.17,18 

 The third explanation is the theory of 
“Grandmother Syndrome” where probably the 
patient had been sensitised following FMH of 
RhD positive blood from her mother. Following 
exposure to the new load of RhD antigen from 
her RhD positive fetus through unrevealed FMH, 
the anamnestic response got awakened and led to 
this rare case of severe HDFN in the primigravida 
patient.6,7,19 However, a group of researchers 
reported no evidence of anti-D production in 
RhD negative mother that was influenced by 
the RhD type of her mother. 20 Thus, the theory 
of “grandmother syndrome” is less likely to be 
the explanation of anti-D production in the case 
presented here.

CONCLUSION

This case showed an undiagnosed RhD 
negative in primigravida.  Early detection is 
important for antenatal antibody screening, 
close fetal monitoring and routine antenatal 
anti-D prophylaxis to prevent fetal loss. 
This case illustrates the possibility of an 
anamnestic response of allo-antiD from previous 
sensitisation in a RhD negative mother, or the new 
development of anti-D in mid-trimester. Thus, 
it highlights the importance of investigations 
for the prevention or early detection of HDFN. 
This includes proper antenatal screening for 
blood grouping (ABO and RhD) and antibody 
screening and if neccessary regular monitoring 
of antibody screening and antibody titre. 
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