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CASE REPORT
Anti-M induced severe haemolytic disease of foetus and newborn
in a Malay woman with recurrent pregnancy loss
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Abstract
Haemolytic disease of the foetus and newborn (HDFN) is caused by maternal red blood cells (RBC)
alloimmunisation resulted from incompatibility of maternal and foetal RBCs. However, only a
few HDFN attributed to anti-M were reported, varying from asymptomatic to severe anaemia with
hydrops foetalis and even intrauterine death. A case of severe HDFN due to anti-M alloantibody
from an alloimmunized grandmultiparous Malay woman with recurrent pregnancy loss is reported
here. The newborn was delivered with severe and prolonged anaemia which required frequent RBC
transfusions, intensive phototherapy and intravenous immunoglobulin administration. Although
anti-M is rarely known to cause severe HDFN, a careful serological work-up and close assessment
of foetal well-being is important, similar to the management of RhD HDFN. Alloimmunisation with
anti-M type can lead to severe HDFN and even foetal loss.
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INTRODUCTION
Haemolytic disease of foetus and newborn
(HDFN) is caused by trans-placental passage
of clinically significant maternal red blood cell
(RBC) alloantibody which is directed against the
RBC antigen on the foetal RBC. The maternal
IgG antibodies coat the foetal RBC antigen and
cause foetal haemolytic anaemia. Unlike an ABO
antigen system, the MN system determinants are
fully developed on foetal RBCs and they can
be detected as early as 9 weeks of gestation.1
Although ABO antigens can be detected as early
as 5 to 6 weeks of gestation, they are not fully
developed until the age of 2 to 4 year old.2
Anti-M is known to cause HDFN, but the
incidence is low and the reported cases vary from
asymptomatic to severe anaemia with hydrops
foetalis3 and even intrauterine death (IUD).4
Anti-M antibody of IgM type usually occurs
naturally5 and is clinically not significant; it
causes neither HDFN nor haemolytic transfusion
reaction (HTR). However, when the antibody is
reactive at 37oC which is of IgG type, it becomes
clinically significant and can cause HDFN and
HTR.5,6 To the best of our knowledge, there is

no report in this region on severe HDFN due to
anti-M.
CASE REPORT
A grandmultiparous 39-year-old Malay woman,
G10P2+7 at 38 weeks of gestation with a history of
recurrent pregnancy loss (RPL), delivered a male
infant via emergency lower segment caesarean
section due to acute foetal distress. Antenatally,
she had regular uneventful follow-ups at the
peripheral health centre and serial ultrasound
findings prior to delivery showed normal foetal
development. Throughout the pregnancy, she
was on thromboprophylaxis with subcutaneous
enoxaparin as part of the management for
thrombophilic risk due to her previous RPL
problems. She had also been confirmed to have
mild protein S deficiency after her seventh
pregnancy. Her RBC alloimmunisation status
from the previous pregnancies was unknown.
There was no history of blood transfusion in this
subject for the reason of RBC alloimmunisation
in this case. The chronology of the pregnancy
outcomes is outlined in Table 1.
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TABLE 1: Chronology of pregnancies and outcomes
Number of
Year
Period of		
pregnancy		
gestation
			 (weeks)
1
2003
16 weeks
2
2003
20 weeks
3
2004
8 weeks
4
2005
38 weeks
				
5
2006
12 weeks
6
2006
20 weeks
7
2008
16 weeks
8
2011
32 weeks
				
9
2014
20 weeks
10
2015
38 weeks
				
				

Pregnancy outcome

miscarriage
miscarriage
miscarriage
boy, 3.95 kg, macerated intrauterine death, 		
unknown cause
miscarriage
miscarriage
miscarriage
boy, 2.7 kg via LSCS due to foetal distress, 		
expired day 1 of life of unknown cause
miscarriage
boy, 3.4 kg via LSCS due to foetal distress
with severe HDFN, the only living child (in 		
this case report)

LSCS=lower segment caesarean section

The baby was born flat (poor Apgar score)
with severe pallor and mild jaundice, but no
evidence of hydropic or dysmorphic features. The
baby was intubated and managed in the neonatal
intensive care unit. The baby was suspected
clinically of having HDFN and the diagnosis
was confirmed after blood investigations. The
results showed haemoglobin (Hb) level of 4.0 g/
dL, reticulocytes count of 0.81% and total serum
bilirubin of 88 µmol/L. The peripheral blood
film showed severe anaemia with spherocytosis
and occasional nucleated RBC with normal
white cell and platelet counts. There was no
significant fetomaternal haemorrhage from
the Kleihaeur test and the viral screening
for intrauterine infections; ToxoplasmosisRubella-Cytomegalovirus-Herpes Simplex-HIV
screening was negative.
Immunohaematological tests showed that
both mother and her newborn were blood group
O, Rhesus D positive. Antibody screening and
identification (Diamed-ID Gel micro typing
system) detected the presence of alloantibody
with anti-M specificity in both mother’s and
baby’s plasma which reacted at 37oC and later
was destroyed by enzyme test. The auto control
result was negative. The titration of the anti-M
in the mother’s plasma at room temperature
and 37oC (indirect antiglobulin test) using
known M positive red cells revealed a titre
of 1:256 and 1:128 respectively. However,
the immunoglobulin class and IgG subclass
was unable to be determined due to limited
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resources. The cross-matching test using
mother’s and newborn’s plasma together with
a few other M antigen positive (M+) donor red
cells were incompatible at antihuman globulin
(AHG) phase, thus confirming the presence of
clinically significant nature of this anti-M (IgG
type) in the mother’s plasma. However, the
direct Coombs test (DCT) of the newborn was
negative. The mother and newborn phenotypes
were homozygous N+ (NN) and heterozygous
M+N+ (MN) respectively.
The baby was treated with intensive
phototherapy and received packed red cell
(PC) transfusions with compatible O RhD
positive and M antigen negative (M-) PC with
a total transfusion of 30 ml/kg during the few
days of life. The intravenous immunoglobulin
(IVIg) infusion was also given on day 5 of life
after noticing that the trend of Hb level was
dropping. He was discharged well on day 7 of
life at Hb level of 12.3 g/dL. However, the baby
still required a few episodes of PC transfusion
because of prolonged anaemia until 2 months
of age.
DISCUSSION
The incidence of HDFN related to anti-M was
reported to be low and only a few cases with
severe disease are reported.4 The previous study
on RBC alloimmunisation in Malay pregnant
women reported that only 0.04% (2 out 5163
women) has anti-M7 and none of the newborn
developed HDFN.8 Very few cases of severe
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HDFN associated with anti-M have been reported
and most of the reported cases were associated
with severe foetal anaemia and RPL between
10 to 35 weeks of gestation.4 Thus, a history
of previous RPL between 8 to 38 weeks of
gestation in this case initially was thought to be
due to thrombophilia (mild Protein S deficiency),
though it could also be due to anti-M HDFN.
However, it is difficult to confirm as the status
of anti-M alloimmunisation in the previous
pregnancies was unknown.
Anti-M induced HDFN was considered in
this case, as the clinically significant anti-M
was detected in both mother’s and newborn’s
plasma which reacted at 37oC and AHG phase.
The blood investigations carried out on the baby
supported the ongoing haemolytic process. In
addition, other causes of neonatal anaemia such
as blood loss, fetomaternal haemorrhage, and
infection,9 had been excluded. The baby up
until this case report was presented, had shown
no recurring anaemia and has normal milestone
development. The finding of severe anaemia and
negative DCT was consistent with a few other
reported cases of HDFN due to anti-M.1,4,10 A
negative DCT and poor reticulocyte response in
anti-M mediated HDFN could be explained by
2 hypotheses: a) due to destruction of erythroid
progenitors in the bone marrow rather than the
mature RBC in the peripheral blood since MNS
antigen is fully expressed on immature erythroid
precursors.5 This explanation is similar to cases
affected by anti-K;10,11 which may lead to poor
reticulocyte response to anaemia; and b) due
to rapid intravascular haemolysis, thus all the
anti-M coated RBC were lysed and gave a
negative DCT upon investigation.10 Inappropriate
low reticulocyte count despite severe anaemia
and prolonged anaemia for over a month have
been reported previously in anti-M induced
HDFN.10,12 This could be explained as above
by the destruction of erythroid precursors and
delayed erythroid regeneration from the anti-M
effect in the baby’s bone marrow.
It was reported that the severity of HDFN
is not directly correlated with anti-M titre
since the detection of antibody titre varies
depending on the technique, the incubation
temperature and suspension media against M
antigen expression on RBC used.3,10 In this
case report, the anti-M titre was showed to be
high in the maternal plasma. It is important to
determine the immunoglobulin class or subclass
of anti-M (either IgM or IgG), as the clinically
significant anti-M is of IgG type.5,6 However,

the immunoglobulin class (IgM or IgG) and IgG
subclass of anti-M in this case report was unable
to be determined due to limited resources in our
laboratory.
Anti-M generally is predominantly of IgM
type, but about 50% to 80% of anti-M antibodies
also contain a component of IgG forms.1 Anti-M
which was detected in untreated plasma might
be misinterpreted as only IgM since IgG anti-M
also often agglutinate M+ red cells directly in
saline because M antigen epitopes are located
at the terminal end of glychophorin A (GPA)
and furthermore GPA is abundantly expressed
on red cells.1,2 Dithiothreitol (DTT)-treated
plasma is able to determine IgG type of anti-M
as IgM will be inactivated by DTT.1,3 Thus, the
persistence of the reaction after DTT treatment
suggesting the presence of an IgG component
of anti-M. Meanwhile, the IgG subclass can
be determined by using gel cards (DAT IgG1/
IgG3) after adsorption of antibody on red cells
homozygous for M antigen.3
Our case showed that the newborn required
intensive treatment including frequent PC
transfusion, intensive phototherapy and IVIg
administration. Previous studies reported a few
cases of severe HDFN due to anti-M which were
successfully treated with more invasive treatment
including intrauterine transfusion with M antigen
negative PC,3 antenatal plasma exchange and
direct injection of pooled IVIg into foetal
abdominal cavity.13 In conclusion, clinically
significant anti-M could cause severe HDFN and
IUD. A thorough history of previous pregnancy
morbidities and careful serological work-up
accompanied by serial assessment of foetal
well-being in anti-M alloimmunised pregnant
woman is important, similar to the management
for anti-D alloimmunisation. Obstetricians and
pediatricians should be aware for the possibilities
to treat anti-M alloimmunisation cases with
intrauterine or exchange blood transfusion,
immediately post delivery.
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