
physicians are familiar with the disease. We propose that

Danon disease should be strongly suspected in pediatric

patients demonstrating hypertrophic cardiomyopathy and dis-

tinctive electrocardiograms with a WPW pattern.
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Possible contamination of expressed breast milk by SARS-CoV-2
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On 15 April 2020, a 3-month-old Japanese girl tested positive

for severe acute respiratory coronavirus 2 (SARS-CoV-2) by

real-time reverse transcriptase-polymerase chain reaction (RT-

PCR). She was born at 39 weeks of gestation and her birth-

weight was 3,309 g. There was no significant postnatal medical

history. She had no siblings and no other notable family history.

On 10 April 2020, her father tested positive for coronavirus dis-

ease 2019 (COVID-19) by RT-PCR. Reverse transcriptase-poly-

merase chain reaction tests on nasopharyngeal and

oropharyngeal swab specimens taken from the infant and her

mother were tested repeatedly as close contact cases. On 10

April, the mother’s RT-PCR test was positive; she was admitted

to other hospital on 11 April. Because the infant’s first RT-

PCR test was negative, the mother left the infant with her aunt.

Before her mother was admitted to other hospital, the infant

was fed only breast milk. On 15 April, nasopharyngeal and

oropharyngeal swab specimens from the infant tested positive.

The infant was then admitted to our hospital on 16 April. The

mother’s breast milk was collected by either manual expression

or breast pump at home on 11 April, and the result of the RT-

PCR test was positive. The threshold cycle of the expressed

breast milk was 31.9. Later, on 14 April and after the mother

was given appropriate advice on how to express breast milk by

medical professionals, including disinfecting the hands with

70% ethanol, wiping the breasts with cleaning cotton and wear-

ing gloves and a face mask, no SARS-CoV-2 was detected in

expressed breast milk. The infant was fed with formula milk in

the meanwhile to prevent possible transmission through

expressed breast milk. The mother is 29 years old. She had a

mild fever and taste disorders but no respiratory symptoms, and

was in good general health. The infant had no fever and no res-

piratory symptoms on admission but developed transient mild

respiratory symptoms while in hospital. Japan uses a test-based

strategy to control the virus. After resolution of symptoms, indi-

vidual samples are checked by RT-PCR; negative results from
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at least two consecutive respiratory samples collected more than

24 h apart are required before an individual is regarded as virus

free. The mother and infant fulfilled both of these requirements

and were discharged from hospital on 5 May (Fig. 1).

Since December 2019, novel COVID-19, which is caused

by SARS-CoV-2, has spread rapidly around the world.1 There

is little high-quality evidence relating to transmission of

SARS-CoV-2 to infants. It is unclear whether the virus can be

transmitted through breast milk because very few breast milk

samples have been tested.2,3 Investigation of past reports of

breast milk from mothers with COVID-19 indicates that only

a few samples were positive results for SARS-CoV-2 by RT-

PCR test.4 In this report, samples of breast milk were taken

by patients themselves with no education about appropriate

protective measures. So further study is needed to determine

that breast milk can be transmissible even if proper protective

measures are taken. Guidance issued by the Centers for Dis-

ease Control and Prevention (CDC) recommends that mothers

should receive support to enable them to continue to breast-

feed. By contrast, the Japanese Society of Obstetrics and

Gynecology recommends the use of formula milk. Expressed

breast milk may be contaminated through inappropriate han-

dling.5 Breastfeeding has both short- and long-term benefits

for the mother and infant. Human breast milk contains factors

that protect against infectious disease and promote immune

system development. And temporarily interruption of breast-

feeding may cause mastitis, decreasing milk secretion, and

mental stress on the mother. Here, we describe the clinical

course of an infant who was fed breast milk from a mother

with COVID-19. We also describe the results of tests carried

out on the expressed breast milk.

We detected SARS-CoV-2 RNA in expressed breast milk

from the mother with COVID-19. Testing of consecutive sam-

ples of expressed breast milk over a short time interval

yielded varying results. The estimated viral load in expressed

breast milk samples obtained with inadequate disinfection of

hands and breast, inappropriate wearing of the personal protec-

tive equipment was quite high; however, after educational

intervention and use of personal protective equipment, no

virus was detected in expressed milk samples collected at later

time points. During this time, the mother’s viral load was con-

sidered to be high. It is possible to have a false-positive result

due to contamination while processing the laboratory samples.

Additionally, there is a slim possibility of transmitting virus

via direct contact from mother’s skin to baby. For this case,

therefore, the test result should better be translated as false-

positive as the baby’s polymerase chain reaction (PCR) was

negative and that of the mother’s breast milk was positive. It

is still unclear whether the infant was infected by breast milk

or other modes of transmission but these findings indicate that

it is possible to contaminate expressed breast milk when

expression is carried out without appropriate measures are not

taken. Effective guidance and education regarding breastmilk

expression is therefore required. The study protocol was

Fig. 1 Clinical information regarding the case and the mother. Isolation of SARS-CoV-2 in nasopharyngeal swab, oropharyngeal swab
and expressed breast milk. Ct, cycle threshold; N, negative for SARS-CoV-2 RNA by RT-PCR; UT, untypable.
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approved by the Institutional Review Board of the Japanese

Red Cross Wakayama Medical Center (no. 816).
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Very long-chain acyl-CoA dehydrogenase deficiency: No developmental
delay after cardiopulmonary arrest
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Very long-chain acyl-CoA dehydrogenase (VLCAD) defi-

ciency is an inherited disorder in which mitochondrial long-

chain fatty acid oxidation (FAO) is impaired. Fatty acid oxida-

tion is crucial for maintaining metabolic homeostasis, in par-

ticular during high energy demand conditions, such as fasting,

illness, or exercise. Very long-chain acyl-CoA dehydrogenase

deficiency can present as encephalopathy, myopathy, and sud-

den death. Herein, we present a case of neonatal-onset

VLCAD deficiency that manifested as cardiopulmonary arrest

(CPA) in a 2 day old without subsequent developmental

delays. Consent was obtained from the parents.

Following an uneventful pregnancy, the boy was born at

term via cesarian section due to premature rupture of the

membranes and obstructed labor. His height was 49 cm (0

SD) and weight was 2,982 g (�0.2 SD) at birth. His parents

were cousins with Pakistani backgrounds. He consumed 30–
50 mL of milk every 3 h during day 1. However, by day 2 he

vomited and turned pale after consuming 10 mL of milk. His

mother made a nurse call, and the nurse found him in CPA

and immediately started cardiopulmonary resuscitation (CPR).

His heart was restarted within 20 min but he entered CPA

again, requiring an additional 50 min of CPR. During this per-

iod, epinephrine (0.01 mg/kg) was administered six times,

endotracheal intubation was performed, and glucose was

injected because of hypoglycemia (13 mg/dL).

He was then transferred to our neonatal intensive care unit,

where he arrived hypotonic with low blood pressure and poor

reaction to pain. Laboratory results showed non-ketotic hypo-

glycemia (38 mg/dL), hyperammonemia (113 lmol/L) with
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