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Abstract
Introduction: Cytomegalovirus is the most common cause of intrauterine infection in developed countries.
Between 10% and 15% of infants infected with congenital cytomegalovirus exhibits the clinically apparent or
symptomatic form of the disease. Exchange transfusion is an established therapy for hyperbilirubinemia and
severe anemia. However, to the best of our knowledge, the viral load of cytomegalovirus before and after exchange
transfusion has not been previously reported.
Case report: A Japanese female was delivered at 36 weeks of gestation to a 29-year-old gravida 3 para 3 by
emergency Cesarean section because of non-reassuring fetal status. Hepatomegaly, splenomegaly, generalized
petechiae, leptocephaly, and jaundice were noted at birth. On admission, her total bilirubin was 14.2 mg/dL,
cytomegalovirus immunoglobulin M was positive (4.63 mg/dL), and her head ultrasound and computed tomography
showed left intraventricular calcification and bilateral ventriculomegaly. Toxoplasma, rubella, and herpes simplex
virus serologies were negative. The exchange transfusion was performed for the treatment of early onset
hyperbilirubinemia, not for the treatment of congenital cytomegalovirus infection. The cytomegalovirus viral load
before and after exchange transfusion was investigated by real-time polymerase chain reaction, and the plasma viral
load of cytomegalovirus was not significantly decreased from before (8.7×105/mL) to after (4.3×105/mL) exchange
transfusion.
Conclusion: Exchange transfusion did not reduce the viral load of cytomegalovirus in severe congenital
cytomegalovirus infection.
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Introduction
Cytomegalovirus (CMV) is the most common cause of intrauterine
infection in developed countries. In our previous study, the prevalence
of congenital CMV infection was found to be 0.2% in Japan [1]. Between
10% and 15% of infants infected with congenital CMV exhibits the
clinically apparent or symptomatic form of the disease.
Exchange transfusion is an established therapy for
hyperbilirubinemia [2] and severe anemia [3]. But it is not a common
treatment for viremia, and to the best of our knowledge, the viral load
of CMV before and after exchange transfusion has not been previously
reported. Therefore, to study the effect of exchange transfusion on
viral load in a neonate with severe congenital CMV infection and
hyperbilirubinemia, the plasma viral load of CMV was measured both
before and after exchange transfusion by real-time polymerase chain
reaction (PCR).

Case Report
A female infant was delivered at 36 weeks of gestation to a 29-yearold Japanese by emergency Cesarean section due to non-reassuring
fetal status. The patient’s measurements at birth were as follows:
weight, 1792 g (third percentile); length, 43.5 cm (<tenth percentile);
and head circumference, 29.6 cm (tenth percentile). The mother’s
CMV immunoglobulins M and G were positive (7.43 mg/dL and 27.4
mg/dL, respectively). The patient’s Apgar score was 1 at 1 minute and
4 at 5 minutes. Hepatomegaly, splenomegaly, generalized petechiae,
leptocephaly and jaundice were noted at birth.
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On admission, her white blood cell count was 30,300/μL,
hemoglobin was 11.9 g/dL, platelet count was 16,000/μL, total
bilirubin was 14.2 mg/dL, direct bilirubin was 9.3 mg/dl, aspartate
aminotransferase was 471 IU/L, alanine aminotransferase was 105
IU/L, lactate dehydrogenase was 2965 IU/L, and carbon monoxide
hemoglobin was 0.2%. Her blood type was type B D (+), and her
maternal blood type was B D (+). Her head ultrasound and computed
tomography revealed left intraventricular calcification and bilateral
ventriculomegaly. Her abdominal ultrasound revealed hepatomegaly
and splenomegaly. Toxoplasma, rubella, and herpes simplex virus
serologies were negative, and CMV immunoglobulin M was positive
(4.63 mg/dL) in her blood. On day 0, exchange transfusion was
performed for hyperbilirubinemia, not for the treatment of congenital
cytomegalovirus infection. After exchange transfusion, total bilirubin
was decreased to 7.5 mg/dL and phototherapy was continued. She was
then transferred to tertiary-referral NICU on day 2 of life for antiviral
therapy. Ganciclovir at a dosage of 12 mg/kg/day from day 1 to day 49
and valganciclovir at a dosage of 32 mg/kg/day from day 50 were used.
The patient was discharged at 2 months. She had no chorioretinitis,
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and her auto auditory brainstem-evoked response was normal. On
head magnetic resonance imaging (MRI) examination on day 42, the
signs of kernicterus were not detected. Written informed consent for
both the studies and the reporting of this case was obtained from all
parents.
For exchange transfusion, red blood cells (RBCs), fresh frozen
plasma, and platelets were given using 2 separate catheters (continuous
technique). The total blood volume of exchange transfusion was
163 mL/kg. For quantification of CMV, real-time PCR for CMV
amplification was performed as in our previous study [1]. CMV DNA
was detected in phlebotomized plasma samples obtained both before
and after exchange transfusion. Before exchange transfusion, the
patient’s plasma CMV DNA levels were markedly elevated at 8.7×105/
mL (Figure 1). After exchange transfusion, the CMV DNA level was
not significantly decreased at 4.3×105/mL. On days 0 and 1, CMV DNA
levels in urine were 3.3×108/mL and 3.3×109/mL, respectively.

Discussion
In this study, the exchange transfusion was performed for the
treatment of early onset hyperbilirubinemia. To the best of our
knowledge, the viral load before and after exchange transfusion in
a congenital CMV infection has not been previously reported. We
investigated the viral loads of CMV both before and after exchange
transfusion by real-time PCR as a result of the treatment and not for
necessarily indicative of a reduction in CMV infection. In this case, the
plasma viral load of CMV DNA was not significantly decreased from
8.7×105/mL before to 4.3×105/mL after exchange transfusion.
Exchange transfusion was started in the late 1940s both to decrease
the mortality of hemolytic disease of the newborn and to prevent
kernicterus in surviving patients [4,5]. Exchange transfusion was
subsequently applied to neonatal hyperbilirubinemia from a variety
of causes, and quickly became one of the most common neonatal
procedures [6]. Exchange transfusion is recommended when total
bilirubin is greater than 12 mg/dL in preterm infants born at less than
35 weeks of gestational age with risk factors such as asphyxia [7]. On
day 0, the present patient’s total bilirubin was 14.2 mg/dL; therefore,
she was treated with exchange transfusion for hyperbilirubinemia.
A double blood volume exchange transfusion (160-180 mL/
kg) is estimated to remove 90% of the initial RBCs and 50% of the
available intravascular bilirubin [4]. In the present patient, the total
(log copies/ml)
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blood volume of exchange transfusion was 163 mL/kg, and the total
bilirubin level was decreased from 14.2 mg/dL before to 7.5 mg/dL after
exchange transfusion. Although exchange transfusion was effective for
the hyperbilirubinemia, it did not significantly decrease the viral load
of CMV. After a viral infection, during the phase of secondary viremia,
different organ systems that have affinity for the virus are affected.
CMV has affinity for many human organs, such as liver, spleen, brain,
and others; however, its receptor has yet to be definitively identified.
In the present case, constitutional symptoms were noted at birth and it
seemed that the CMV invaded many organs, including the liver, spleen,
and brain. Although 90% of the RBCs were removed by exchange
transfusion, other organs might release CMV and the viral load of
CMV was not significantly decreased after exchange transfusion.
The present study had several limitations. First, the viral load of
CMV DNA in the blood products used at exchange transfusion was
unable to be measured. However, even if CMV DNA had been detected
in the blood products used at exchange transfusion, it would have had
little effect on the result because the viral load showed almost no change
between before and after exchange transfusion. In addition, the present
study involved only one neonate with congenital CMV infection.

Conclusion
Exchange transfusion did not reduce the viral load of
cytomegalovirus in severe congenital cytomegalovirus infection.
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Figure 1: Viral load both before and after exchange transfusion on day 1.
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