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Abstract

Case presentation We report the first confirmed case of the novel coronavirus disease (COVID-19) in a lactating patient in
Chizhou, Anhui Province, China. The lactating patient presented with intermittent fever for 16 days and cough for 10 days.
Given her travel history to the epidemic area and the chest CT scan results, the patient was immediately admitted to the
isolation ward of the Infectious Disease Department and breastfeeding was discontinued. Pharyngeal swab specimens tested
positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2, previously known as 2019-nCoV) in nucleic
acid testing. During hospitalization, she also experienced bilateral breast tenderness. After active treatment, the patient
ultimately achieved remission and was discharged from the hospital.

Discussion and conclusions SARS-CoV-2 is transmitted mainly through respiratory droplets and patient contact, rendering
the general population to a high risk of infection. The management of mother—child interactions and breastfeeding in women
with COVID-19 is a difficult problem. The purpose of this case report is to help clinicians by improving the understanding

of COVID-19, particularly in lactating patients.
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Background

The novel coronavirus disease (COVID-19) caused by the
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) has emerged as a critical public health challenges
of the modern age [1, 2]. Until now, reports on lactating
patients with COVID-19 are limited. Here, we report the
first confirmed case of COVID-19 in a lactating patient
in Chizhou, Anhui Province, China; the patient, who was
admitted to our hospital, ultimately achieved remission and
was discharged. The purpose of this case report is to improve
the understanding of the disease for clinicians, with particu-
lar emphasis on lactating patients.
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Case presentation

The patient was a 37-year-old woman who presented with
intermittent fever for 16 days and cough for 10 days. On
January 6, 2020, the patient developed fever (body tem-
perature > 39 °C), sore throat, and fatigue while visiting
Wuhan. The patient did not take any medication because
she was breastfeeding her 6-month-old infant and she felt
that her fever improved after resting. On January 12, 2020,
the patient started coughing (mainly dry cough). The patient
returned to Chizhou from Wuhan on January 19, 2020, and
her cough symptoms gradually worsened. On January 22,
2020, she visited the Respiratory Medicine Department
at our hospital. As the patient had returned from Wuhan
during the COVID-19 epidemic, she was provided with a
medical surgical mask for protection. The complete blood
count results of the patient were as follows: white blood cells
(WBC): 7.36 x 10°/L, neutrophils (N): 72.91%, lympho-
cytes (L): 19.22% (reference range 20-40%), hemoglobin
(HGB): 135.00 g/L, and platelets (PLT): 176.00 x 10°/L,
and C-reactive protein (CRP) was 40.53 mg/L (reference
range 0—-10 mg/L). Chest computed tomography (CT)
scans showed multiple flaky, consolidated lesions scat-
tered throughout the right lower lobe, the left upper lobe
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«Fig. 1 a Chest CT scans showed multiple flaky, consolidated lesions
scattered throughout the right lower lobe, the left upper lobe apico-
posterior segment, the lingula of the left lung, and the left lower lobe.
b Chest CT showed some lesions had progressed. ¢ Chest CT showed
the bilateral lesions were significantly resolved when compared with
the previous scans. d Chest CT showed the original focus was obvi-
ously absorbed

apicoposterior segment, the lingula of the left lung, and
the left lower lobe. Some lesions exhibited ground-glass
opacity, and internal air bronchograms were also observed
(Fig. 1a). Given the patient’s travel history in the epidemic
area and the chest CT scan results, the Department of
Medical Administration was notified. The patient was then
immediately admitted to the isolation ward of the Infectious
Disease Department, and breastfeeding was discontinued.
For reasons of caution, the 6-month-old infant was taken
home, cared for by the father, and given artificial nutrition.
A pharyngeal swab specimen was obtained for SARS-CoV-2
nucleic acid testing. The patient denied a history of other
special diseases.

Upon admission, the patient was administered co-amox-
iclav at 1.2 g once every 8 h with concurrent levofloxacin
(0.5 g IV qd, anti-inflammatory therapy) and oseltamivir
(75 mg PO bid, antiviral therapy). Auxiliary examinations
were performed. Arterial blood gas analysis on January
23, 2020 showed that the pH was 7.397, partial pressure
of carbon dioxide was 20.6 mmHg, partial pressure of oxy-
gen was 157 mmHg, actual base excess was — 10.9 mmol/L,
and oxygen saturation was 99.6%. The 2020-01-23 com-
plete blood count plus CRP results were as follows: WBC,
4.38 % 10°/L: N, 70.00%:; L, 23.20%:; monocytes, 6.50%;
HGB, 133.00 g/L; PLT, 185.00x 10°/L; CRP 48.40 mg/L.
The 2020-01-23 renal and hepatic function test results were
normal, and the electrolyte panel results were as follows:
potassium 3.41 mmol/L (reference range 3.5-5.5 mmol/L),
sodium 141.2 mmol/L, chlorine 101.1 mmol/L, and calcium
2.13 mmol/L (reference range 2.2-2.7 mmol/L). The 2020-
01-23 coagulation profile was normal. The 2020-01-23 pro-
calcitonin level was 0.0340 ng/mL. On January 23, 2020,
the initial result of SARS-CoV-2 nucleic acid testing of the
pharyngeal swab specimen sent to the Chizhou Center for
Disease Control and Prevention was positive. A new phar-
yngeal swab specimen was collected and sent to the Anhui
Provincial Center for Disease Control and Prevention for
retesting. On January 23, 2020, antibiotics were discontin-
ued. The patient continued to receive oral oseltamivir and
was given symptomatic treatment with interferon-a 5 million
U twice a day as an inhaled aerosol, oxygen therapy, and
fluid replacement. Respiratory virus testing on January 24,
2020 showed that the patient was positive for influenza B
virus IgM. On the same day, the SARS-CoV-2 nucleic acid
retesting result from the Anhui Provincial Center for Disease
Control and Prevention was positive. All family members

of the patient were isolated and subjected to SARS-COV-2
pharyngeal swab nucleic acid screening. Fortunately, all
results were negative. Patient diagnosis: (1) COVID-19; (2)
influenza B infection. Lopinavir/ritonavir (LPV/r) (two tab-
lets PO bid) was added to the treatment regimen. The patient
had three episodes of loose stools per day. The patient devel-
oped fever again after she had a normal body temperature for
30 h. She also experienced bilateral breast tenderness. The
2020-01-25 complete blood count plus CRP results were as
follows: WBC, 6.05x 10°/L; N, 81.20%; L, 13.60%; HBG,
126.00 g/L; PLT 208.00 x 10°/L, CRP, 58.20 mg/L. The
results of stool analysis and fecal occult blood testing were
normal. Considering that the patient was breastfeeding, fail-
ure to prompt milk expression may have caused the acute
mastitis. The patient’s body temperature gradually returned
to normal after anti-inflammatory treatment with moxifloxa-
cin. Oral vitamin B6 was given with consent of the patient
to block lactation. From January 27, 2020, two follow-up
pharyngeal swabs tested negative for SARS-CoV-2 nucleic
acid. On January 29, 2020, follow-up chest CT showed no
significant resolution of the lesions, and some lesions had
progressed (Fig. 1b). On January 31, 2020, follow-up CRP
testing showed a decline, and moxifloxacin was discontin-
ued. On February 1, 2020, LPV/r was discontinued, but
the patient continued to receive interferon-a as an inhaled
aerosol. On February 2, 2020, follow-up chest CT showed
that the bilateral lesions were significantly resolved when
compared with the previous scans (Fig. 1¢). The patient met
the criteria for discharge from the isolation ward. The next
day, the patient was discharged from the hospital (Fig. 2).
On February 18, the patient came to reexamine the chest
CT, and the original focus was obviously absorbed (Fig. 1d).

Discussion and conclusions

COVID-19 caused by SARS-COV-2 is a major public
health concern worldwide. As the coronavirus pandemic has
evolved, pregnant women infected with SARS-CoV-2 are
experiencing fear amid uncertainties regarding the care of
their fetus or newborn [3]. To solve many problems caused
by this epidemic, interdisciplinary research from different
departments is needed. Many maternity units around the
world are currently considering management protocols for
the pregnant or lactating COVID-19 patients [3].

It is well known that breastfeeding benefits both infants
and mothers, and is strongly supported by public pol-
icy. Human milk provides optimal nutrition and helps to
strengthen the immune system of the infants, thereby allow-
ing them to better resist (or even prevent) infections. In addi-
tion, breastfeeding can reduce the risk in mothers to develop
diabetes, hypertension, and breast cancer [4]. However, for
many infected pregnant women with severe acute and highly
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Fig.2 Flowchart of the patient’s symptoms, diagnosis and treatment from January 6 to February 2, 2020

pathogenic infectious diseases, such as SARS, MERS, and
COVID-19, the safety of breastfeeding is still debatable.
Because there is no evidence of vertical transmission of
coronavirus between mothers and infants, and the transmis-
sion of SARS-CoV-2 from person to person is mainly via the
respiratory route [5], SARS-CoV-2 may not be transmitted
through breast milk. A recently published report showed that
SARS-CoV-2 RNA does not represent replication-competent
virus [6]. However, SARS-CoV-2 can be detected in dif-
ferent body fluids. During breastfeeding, the virus may be
transmitted to the newborn via respiratory droplets expelled
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by the infected mother [7]. Although respiratory droplets
are a known mechanism of transmission, there may be other
mechanisms involved as well. Investigations of pregnant
women with COVID-19 must include testing from different
body sites or even using different body fluids, which will
help to improve the sensitivity and reduce false-negative test
results [8].

Recent studies have shown that angiotensin-converting
enzyme 2 (ACE2) is one of the receptors of SARS-CoV-2,
allowing its internalization into the host cells. ACE2 is
expressed in many body parts and tissue types, including
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the oral cavity (such as the tongue and oral mucosa) and
breast tissues. If the hypothesis that mammary epithelial
cells express ACE2 is true, the presence of viral particles in
breast milk may be one of the mechanisms responsible for
SARS-CoV-2 infection in infants [2].

Confidence in the safety of breastfeeding in the context
of SARS-CoV-2 infection (even considering the best prac-
tices for breastfeeding) is undermined by the lack of rig-
orous evidence proving/rejecting vertical transmission of
SARS-CoV-2 via breastfeeding. A recent report in Science
discussed the concerns of pregnant women with COVID-19,
with respect to breastfeeding and care for their babies after
childbirth [9].

Making decisions without a robust evidence may influ-
ence mother—child interactions and lead to poor outcomes.
In addition, there is a lack of consensus among health agen-
cies regarding breastfeeding in women with COVID-19. The
National Health Commission of China recommended that
neonates of pregnant women with suspected or confirmed
COVID-19 should be isolated in designated units for at least
14 days [10]. Breastfeeding is not recommended because
of the high risk of infection. The case that we report also
followed this requirement. The World Health Organization
(WHO) recommends that breastfeeding should be deter-
mined jointly by the mother, the family, and the healthcare
providers and that all possible precautions must be taken to
avoid the transmission of the virus to the infant, including
wearing a mask, and washing hands and breasts with soap
and water before breastfeeding [11]. More importantly, we
should also consider the potential adverse effects of drug
excretion into breast milk, which could be easily transferred
to neonates [12]. If breastfeeding is recommended, a safe
approach could be to collect the milk from the mother first,
which could then be given to the infant by a healthy care-
taker/family member (e.g. using a baby bottle). Importantly,
the healthy person must be trained by qualified professionals
before starting any procedures. On the other hand, if there
is no breast milk production by the mother, it is necessary
to consider contacting the breast milk bank to ensure the
availability of milk for the neonate [3].

Given the limited data available in the literature, whether
women with COVID-19 can breastfeed remains a contro-
versial issue. In particular, considering the importance of
breastfeeding in preventing other diseases in children, large
sample studies are further required to solve this enigma.

In summary, here we reported the diagnosis and treat-
ment of a lactating patient with COVID-19 in Chizhou. The
purpose of this report is to improve the understanding of
clinicians with regards to the disease and related issues, par-
ticularly in lactating women.
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