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Case Report

Anti-E alloimmunization in a pregnancy with a low antibody
titer
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Summary

Red blood cell alloimmunization during pregnancy causes hemolytic disease of the fetus and newborn. While alloimmunization
in pregnancy is treatable with anti-D antibodies, management with other antibodies has not been studied. A 32-year-old woman had
anti-E antibodies detected during pregnancy, but the titer was < 1 : 2. Her newborn was admitted to hospital because direct Coombs
tests were positive. Low titers of maternal anti-E antibodies were found in the newborn. We performed phototherapy and administered
intravenous immunoglobulin because the newborn showed early jaundice and hyperkalemia, which suggested hemolytic disease. After
being discharged at 6 days of age, the baby was readmitted to hospital at 9 days because of recurrent jaundice and underwent phototherapy.
The babywas later dischargedwithout recurrence of jaundice. Low anti-E antibody titers in pregnancy can cause alloimmunization, which
can be treated successfully. The potential risk of hemolytic disease should be considered in cases with such low titers.

Key words: Alloimmunization; Anti-E antibody; Hemolytic disease of the fetus and newborn; Pregnancy; Rho(D) immunoglobulin.

Introduction

Red blood cell alloimmunization in pregnancy can cause
hemolytic disease of the fetus and newborn (HDFN) [1].
Management of alloimmunization in pregnancy with anti-D
antibody has been well studied [2]. However, management
of pregnancies with antibodies other than anti-D has not
been studied. The most commonly encountered irregular
antibody other than anti-D is anti-E [1, 3-7]. Patients with
anti-E alloimmunization rarely show severe clinical presen-
tation because the anti-E antibody has lower immunogenic-
ity than anti-D, anti-c, and anti-Kell antibodies [5].

A critical titer of antibodies associated with the possi-
bility of causing HDFN can be useful for predicting anti-D
alloimmunization and a low titer of anti-D antibody can be
of clinical significance [2]. Generally, for antibodies other
than anti-D, low antibody titers are not clinically signifi-
cant. We report a case of anti-E alloimmunization in a preg-
nancy with a low antibody titer.

Case Report

A 32-year-old-woman (gravida 3, para 2) had no his-
tory of blood transfusion. Anti-E antibodies, identified as
immunoglobulin type G, were detected during her second
pregnancy, but the titer was < 1 : 2. Severe jaundice did
not occur in her previous baby. She presented to our hos-

pital and underwent screening tests at 12 weeks of gesta-
tion in her next pregnancy. An indirect Coombs test was
positive and anti-E antibodies with an unchanged titer were
detected. The titer was monitored every 8 weeks, and it in-
creased to 1 : 4 at 34 weeks of gestation but did not increase
after delivery. Middle cerebral artery peak systolic velocity
(MCA-PSV) at 22 and 32 weeks of gestation was below 1.5
multiples of the median (MoM). Fetal growth was within
the normal range and no anomalies were detected. At 37
weeks and 1 day of gestation, the patient delivered a female
baby weighing 2,948 g with Apgar scores of 8 at 1 min and
9 at 5 min.

The newborn was admitted to hospital because direct
Coombs tests were positive for umbilical cord blood and
at 6 h after birth. The antibody elution technique showed
that the baby carried maternal anti-E antibodies. We per-
formed early treatment using phototherapy and intravenous
Rho(D) immunoglobulin because the neonate showed early
jaundice and hyperkalemia, which indicated hemolytic dis-
ease (Figure 1). Anemia, elevated reticulocyte counts, and
erythrocyte enzymes were not detected. Administering
Rho(D) immunoglobulin rapidly decreased the potassium
level. The baby was discharged at 6 days of age. However,
at 9 days, she was readmitted and underwent phototherapy
for recurrent jaundice. The anti-E antibody titers were 1 :
2 and < 1 : 2 at 11 and 14 days of age, respectively. The
baby was discharged again at 14 days of age and had a good
course of recovery without any recurrence of the jaundice.
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Figure 1. —Neonatal clinical course and treatment regimen showing changes in hemoglobin, total bilirubin, and potassium levels. IVIG,
intravenous immunoglobulin therapy.

Discussion

In this case, a pregnancy with a low titer of anti-E an-
tibody led to alloimmunization. For anti-D antibodies, the
guidelines of the American College Obstetricians and Gy-
necologists (ACOG) state that a critical titer is associated
with a significant risk for severe erythroblastosis and hy-
drops, and critical titers in most centers are between 1 : 8
and 1 : 32 [2]. However, the critical titers of antibodies
other than anti-D are controversial. Two studies on anti-E
alloimmunization in pregnancy have been performed. One,
by Moran et al., included 122 pregnancies complicated by
anti-E alloimmunization [8]. They reported that the anti-E
titer was poorly correlated with the severity of HDFN be-
cause some pregnancies with 1 : 1 of the maximum titer
caused severe HDFN. Another study of 283 pregnancies by
Joy et al. reported no cases of hydrops or fetal death in preg-
nancies with titers of less than 1 : 32 [9]. Therefore, that
study suggested that the critical titer is 1 : 32. In another
study, although the antigen type was different from anti-E,
the authors recommended that pregnancies complicated by
anti-Kell alloimmunization with titers greater than or equal
to 1 : 2 should be closely monitored by ultrasonography
[10]. This was recommended because there was no corre-
lation between anti-Kell antibody titer and the severity of
HDFN [10].

Management of pregnancies with anti-E alloimmuniza-
tion is not clear. However, the ACOG guidelines state that
care of pregnant women with irregular antibodies to one of
the clinically significant minor antigens should be similar
to the care of anti-D alloimmunized pregnant women [2].

If the critical titer of anti-D antibody is 1 : 8 or less, the
pregnancy should be monitored with assessment of titers
every 4 weeks. If the titer increases to greater than 1 : 8, ul-
trasonography and Doppler blood flow analysis, especially
measurement of MCA-PSV, should be performed periodi-
cally. MCA-PSV results > 1.5 MoM can identify moder-
ate and severe fetal anemia noninvasively [11, 12]. There-
fore, this method has been used widely to diagnose HDFN.
Although only phototherapy is required to treat mild cases
of HDFN, moderate or severe cases of HDFN require in-
travenous Rho(D) immunoglobulins or exchange transfu-
sion [13, 14]. In this case, the baby had a good outcome
thanks to the rapid application of phototherapy and intra-
venous Rho(D) immunoglobulins.

Conclusion

Low titers of anti-E antibodies in pregnancy can cause
alloimmunization. Although a critical titer of irregular
antibodies can be useful clinically, the potential risk of
hemolytic disease must be considered, even if low titers are
present.
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