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1 | INTRODUCTION
Itisreported that cytomegalovirus (CMV) can be transmit-
ted to newborns through breast milk, other CMV-infected
individuals, or blood transfusion products. In preterm
infants, it can occasionally progress to severe CMV dis-
ease. Moreover, acquired infections in infants during the
neonatal period have been reported to impact the devel-
opment of cognitive or motor functions later in life."™
Consequently, it is important to identify the route of in-
fection, prevent CMV transmission, and intervene early
when patients are diagnosed. For precise diagnosis of
breast milk-transmitted CMV (BM-CMYV) or transfusion-
transmitted CMV (TT-CMV), analyzing the sequences of
two CMV genes, UL139, and UL146, which are known for
sequence variation among different strains, is helpful.””’
Here we present a case involving an extremely low birth
weight (ELBW) infant with acquired BM-CMYV infection
and describe the results of sequence analysis of two vari-
able CMV genes in the patient’s urine, frozen breast milk,
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We encountered an extremely low birth weight infant with breast milk-
transmitted cytomegalovirus (CMV) infection. To determine the transmission
route, we conducted direct sequence analysis of two variable CMV genes, UL139,
and UL146. When utilizing breast milk, the possibility of acquired CMV infection
should be considered and tested for prompt diagnosis and treatment.
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and repository blood samples corresponding to transfused
leukoreduced red blood cells (LR-RBCs).

2 | CASE HISTORY

A female infant weighing 784 g without signs of congeni-
tal CMV infection on fetal screening echocardiography
was born at 25weeks of gestation. Analysis of her mother's
blood, conducted 1week before the cesarean section, re-
vealed positivity for anti-CMV immunoglobulin (Ig) G, al-
though she tested negative for anti-CMV IgM. The patient's
anti-CMV IgM test results at birth were also negative. The
patient started feeding on breast milk that was fresh on day 1
and fully transitioned to frozen breast milk after a few days.
On days 7 and 8, the patient received a transfusion of 16 mL
of LR-RBCs for improvement in hemodynamics. Given the
urgency, CMV-undetermined LR-RBCs were used instead
of a CMV-seronegative supply. Oral feeding was established
on day 70, and direct breastfeeding commenced on day 78.
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Fundus hemorrhage was detected on day 84, and purpura
appeared on the forearm on day 85.

On day 92, laboratory examinations revealed increased
atypical lymphocytes (10% of white blood cells [WBCs])
and decreased platelets (10.4x10°/pL) as well as low
IgG levels (71mg/dL). Additionally, the patient tested
positive for anti-CMV IgM and the CMV antigen (65/41
cells/50,000 peripheral blood WBCs); this indicated estab-
lished CMV infection. Oral treatment with valganciclovir
(VGCV; 32mg/kg/day) was initiated on day 98. Following
treatment, her clinical symptoms disappeared and labo-
ratory parameters improved, with no further recurrence
(Figure 1). Magnetic resonance imaging on day 86 and an
auditory brainstem response test on day 100 revealed no
abnormalities.

3 | METHODS

The Guthrie paper, initially used on day 5 to screen for
metabolic abnormalities, was frozen and utilized for CMV-
polymerase chain reaction testing, yielding negative re-
sults. The diagnosis was acquired CMV infection. Initially
suspecting TT-CMV, we commissioned The Japanese Red
Cross Society to analyze the sequences of two variable
CMV genes, UL139 and UL146, via direct sequence analy-
sis of samples from the patient's urine, the mother's fro-
zen breast milk, and polyclonal CMV strains in transfused
LR-RBCs. The sequence of the hypervariable region of the
CMV strain detected in both urine and frozen breast milk

Day 5
Guthrie paper used

®
Day7.8
Transfusion of LR-RBCs

was a perfect match, confirming BM-CMV. Breastfeeding
continued after the family was informed of the situation.
The patient's mother was not rechecked for the CMV an-
tigen and CMV IgM after delivery to confirm recent active
infection.

4 | CONCLUSION AND RESULTS
The patient was discharged on day 135, managed on an
outpatient basis, and treated with VGCV until the cor-
rected age of 1year, when the antigen test turned posi-
tive and prompted cessation of treatment. Screening for
various immunodeficiency diseases revealed no abnormal
findings. After treatment, the patient displayed no devel-
opmental problems. At the time of writing this report, she
was lyear and 6 months old and healthy. Nevertheless,
long-term developmental follow-up is essential.

5 | DISCUSSION

In preterm infants, who often receive both blood trans-
fusions and breast milk, the source of transmitted CMV
should be definitively identified. The prevalence of BM-
CMV is considerably higher than what was previously
believed. Seed et al. reported an extremely low risk of
TT-CMV with the use of leukoreduced blood products,”
and Josephson et al. recommended CMV-seronegative
transfusions."
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FIGURE 1 Progress chart.The horizontal axis shows age in days, and the vertical axis shows platelet count.
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Josephson et al. also reported that the risk factors for
BM-CMV infection include the number of breast milk
feeding days, viral load in breast milk, and premature rup-
ture of membranes.'! In the present case, premature rup-
ture of membranes was not observed, but the patient was
fully breastfed. A previous study indicated a significant in-
crease in the viral load of CMV, which peaked 4-5weeks
later, in the breast milk of a transmitter after delivery.12 In
this case, the frozen breast milk of the mother was tested
on day 100, well beyond the reported peak period. These
findings suggest highly transmittable CMV in the breast
milk in this case.

In conclusion, the benefits of breast milk for preterm
infants are deemed so high that the American Academy
of Pediatrics asserts the following: “The value of routinely
feeding fresh human milk from CMYV seropositive mothers
to preterm infants outweighs the risks of clinical disease,
especially because no long-term neurodevelopmental ab-
normalities have been reported.”13 However, in this case,
frozen breast milk did not prevent CMV transmission.
Therefore, when utilizing breast milk, the possibility of
acquired CMYV infection should be considered and tested
for prompt diagnosis and treatment.
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