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ABSTRACT

Objective: This study aimed to determine the presence of se-
vere acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
antigens and IgM and IgG antibodies in breast milk of mothers
diagnosed with Coronavirus disease-19 (COVID-19).

Methods: The study was conducted in 11 mother-child pairs.
Breastfeeding mothers who were either positive according to
a PCR test or those who were negative but had COVID symp-
toms were included in the study. Expressed milk was stored at
-20/-80°C until analysis. Breastmilk SARS-CoV-2 antigens and
IgM and IgG antibodies were measured. The infants were fol-
lowed for at least 15 days.

Results: SARS-CoV-2 PCR tests using a nasopharyngeal swab
was positive in 10 of 11 mothers. Nine mothers had symptoms
of COVID-19. Breast milk samples were taken, on average, 15
days after symptom onset or a positive PCR result. SARS-CoV-2
PCR tests using a nasopharyngeal swab was positive in seven
infants. The SARS-CoV-2 antigen was not detected in the breast
milk of any of the mothers. However, SARS-CoV-2 IgG and IgM
antibodies were detected in the breast milk of two mothers, who
had a positive PCR test and experienced clinical symptoms. The
children of these two mothers experienced no symptoms.

OZET

Amag: Koronavirls hastaligi-19 (COVID-19) tanisi almis anneler-
in anne suttinde Siddetli Akut Solunum Sendromu koronaviriis-2
(SARS-CoV-2) antijeni ile IgM ve 1gG antikorlarinin belirlenmesi
amaclanmistir.

Geregve Yéntem: Calisma 11 anne-cocuk ¢ifti ile gerceklestirildi.
Calismaya PCR testine gore porzitif olan veya negatif olup ancak
COVID semptomlari olan emziren anneler dahil edildi. Sagilmis
anne sltd, analiz asamasina kadar -20/-80°C'de saklandi. Anne
sttt SARS-CoV-2 antijeni ve IgM ve IgG antikorlan &l¢lldi. Be-
bekler en az 15 guin takip edildi.

Bulgular: Nazofarengeal surlintide SARS-CoV-2 PCR testleri
11 annenin 10'unda pozitifti. Dokuz annede COVID-19 semp-
tomlari vardi. Annelerin semptomlarindan veya pozitif PCR
sonuglarindan ortalama 15 giin sonra anne siti 6rnedi alindi.
Nazofarengeal slriintl testlerinde SARS-CoV-2 PCR testleri 11
anne bebeginin 7'sinde pozitifti. SARS-CoV-2 antijeni hicbir an-
nenin anne sitinde saptanmadi. Ancak PCR testi pozitif olan ve
klinik semptomlar yasayan iki annenin sitinde SARS-CoV-2 IgG
ve IgM antikorlar tespit edildi. Bu iki annenin cocuklar hicbir
belirti géstermedi.
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Conclusion: Official institutions have recommended and sup-
ported breastfeeding during the SARS-CoV-2 pandemic. Our
findings support this recommendation. The promotion and pro-
tection of breastfeeding under emergency conditions is of great
importance for the health of children, mothers, and society.

Keywords: Breast milk, COVID-19, breastfeeding

Sonug: SARS-CoV-2 salgininda resmi kurumlar tarafindan em-
zirme tavsiye edilmis ve desteklenmistir. Bulgularimiz bu éner-
iyi desteklemektedir. Emzirmenin acil kosullarda tesviki ve ko-
runmasl, cocugun, annenin ve toplumun saglid acgisindan ¢ok
Snemlidir.

Anahtar Kelimeler: Anne sitl, COVID-19, emzirme

INTRODUCTION

Coronavirus disease-19 (COVID-19) is caused by a severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2),
which first emerged in China in December 2019, and was
declared as a pandemic by the World Health Organiza-
tion (WHQO) in March 2020 (1, 2). The disease has been
reported to be mild in children (3). At the start of the
pandemic, a negative opinion on breastfeeding was re-
ported by a group of experts in China (4). Nevertheless,
the importance of continuing breastfeeding was empha-
sized by official institutions dealing with child health, and
breastfeeding has continued to be promoted during the
COVID-19 pandemic (5). Current information suggests
that the virus is transmitted via respiratory droplets (6).
There is currently no study that has reported transmis-
sion via breast milk, and the WHO has highlighted that
active COVID-19 transmission through breast milk has
not been demonstrated (7). Given the short- and long-
term benefits of breastfeeding for the mother and child,
the well-documented antimicrobial properties and im-
mune-enhancing structure of breast milk, the epidemi-
ological data on respiratory viruses (e.g., SARS-CoV-2,
Middle East respiratory syndrome coronavirus, and influ-
enza), and evaluations based on recent publications, it is
important to protect and maintain breastfeeding during
the epidemic (8, 9).

In this study, we aimed to investigate the presence of vi-
rus antigens and immunoglobulin M (IgM) and immuno-
globulin-G (IgG) antibodies against SARS-CoV-2 in breast
milk of mothers diagnosed with COVID-19. Our findings
will contribute to the development of national and global
evidence-based guidelines and provide valuable epide-
miological data.

MATERIAL AND METHOD

This cross-sectional, descriptive study was conducted in
Istanbul University Istanbul Faculty of Medicine and Istan-
bul Medipol University International School of Medicine
between June 15, 2020 and August 30, 2020. Lactating
mothers who tested positive for SARS-CoV-2 using a
nasopharyngeal swabs (NS) polymerase chain reaction
(PCR) test, who were symptomatic or asymptomatic and
had received or were receiving treatment, and those who
had COVID-19-like symptoms but tested negative for
SARS-CoV-2 based on a NS PCR test and had received
or were receiving treatment were included in the study.

Mothers were given specific instructions on how to ex-
press milk. They were asked to wash their hands for at
least 20 seconds and clean their breasts with water and
soap before expression. Milk stream was initiated by
manual expression, and approximately the first 3 mL
were discarded to obtain a midstream breast milk sam-
ple (10). At least 10 mL of milk was obtained and stored in
milk storage sterile containers. Breast milk samples were
stored at -20°C or below until analysis.

Mode of delivery, mothers’ SARS-CoV-2 NS PCR test re-
sults, mothers’ clinical symptoms, treatment received for
COVID-19, day milk expressed after diagnosis, childrens’
age, children’s NS PCR results, children’s symptoms, pres-
ence of SARS-CoV-2 antigen in breast milk, presence of
SARS-CoV-2 IgM and 1gG antibodies in breast milk, and
follow-up period after milk supply were recorded. The
infants of the mothers, whose breast milk samples were
collected within the first 15 days of diagnosis, were fol-
lowed for at least 15 days. Retrospective information was
collected on the children of the mothers, who had recov-
ered or completed treatment.

The stored breast milk samples were thawed at room
temperature and analyzed for the presence of SARS-
CoV-2 antigens using COVID-19 Ag FIA (Standard F-Sd
Biosensor, Republic of Korea; fluorescent immunoassay
to detect SARS-CoV-2) and SARS-CoV-2 antibodies using
COVID-19 IgM/IgG Combo FIA (Standart F-Sd Biosensor,
Republic of Korea).

The study was approved by the ethics committee of
Medipol University (Date: 10.16.2020, No: 457), and the
Turkish Ministry of Health was informed. All mothers gave
informed consent to participate in the study. The study
was supported by Savas Medical Company.

RESULTS

The study was carried in 11 child-mother pairs. NS PCR
tests showed that 10 of the 11 mothers were positive for
SARS-CoV-2, and nine mothers had symptoms. Eight in-
fants were born by cesarean section and three were born
by spontaneous vaginal delivery. Three of the 11 mothers
were not receiving or had not received any treatment for
COVID-19, four had completed treatment, and four were
still receiving treatment. Seven mothers had received
only hydroxychloroquine as treatment, and one was re-
ceiving hydroxychloroquine and lopinavir-ritonavir treat-




Table 1: SARS-CoV-2 PCR, antigen and antibody results of mother-child pairs and breast milk

Mother-

SARS-CoV-2

SARS-CoV-2 SARS-CoV-2

Breastmilk milk

SARS-CoV-2

SARS-CoV-2 PCR Symptoms

Age of

Symptms

I9G antibody in

breastmilk

IgM antibody in

breastmilk

antigen in

sample collecting

PCR result of
mother * time**

Child pair
(no)

of child

child (day) result of child*

of mother

breastmilk

Negative

Negative

Negative

Not done

Positive

Negative

Negative

Negative

Positive

59
16
47

Positive

Negative Negative

Negative

Positive

Positive

Positive

Positive

Negative

Positive

15

11

Positive

Negative

Negative

Negative

Negative

14

Positive

Negative Negative

Negative

Negative

Positive

Negative

Negative

Negative

Positive

252
70

Positive

Negative

Negative

Negative

Negative

24
60
24
31

Positive

Negative

Negative

Negative

Positive

475
38

Positive
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Negative

Negative

Negative

Positive

Negative

10

M

Positive

Positive

Negative

Positive

142

Positive

*in nasofarengeal swab, **after the diagnosis of mother with COVID-19

ment. Breast milk samples were collected, on median,
11 days (range 2-60 days) after diagnosis of COVID-19.
Samples were collected within the first 15 days of the
disease in seven mothers (five samples were collected in
the first five days). Infants (n=7) were followed up for at
least 15 days. Retrospective information about the his-
tory of the children (n=4), whose mothers had recovered
or completed treatment, were collected. The median
age of children was 47 days (range 3-475 days). NS PCR
tests showed that seven children were positive for SARS-
CoV-2. Four had symptoms and two were hospitalized
and received treatment. SARS-CoV-2 antigens were not
identified in the breast milk of any of the mothers. SARS-
CoV-2 IgM and IgG antibodies were positive in milk sam-
ples of two mothers. All children were breastfed through-
out the study period. Findings are summarized in Table 1.

Mother-child pair 1: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The infant had no symptoms. The
breast milk sample was collected four days after the
mother was diagnosed with COVID-19. The infant was
followed up for one month. No additional problems were
observed during the follow-up period. There were no
other cases with a positive PCR test in the household.

Mother-child pair 2: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test result of the in-
fant was also positive, but they showed no symptoms.
The breast milk sample was collected three days after
the mother was diagnosed with COVID-19. The grand-
parents in the same household both tested positive for
SARS-CoV-2 following a PCR test. The infant was fol-
lowed up for 15 days and no additional problems were
observed during the follow-up period

Mother-child pair 3: The NS PCR test showed the moth-
er was positive for SARS-CoV-2, but she showed no
COVID-19 symptoms. The NS PCR test result of the infant
was also positive and he experienced fever. The breast
milk sample was collected two days after the mother was
diagnosed with COVID-19. The child was hospitalized in
the neonatal intensive care unit for 10 days and received
antibiotics for sepsis. The father and brother also tested
positive for SARS-CoV-2. The infant was discharged from
hospital after 15 days and made a full recovery.

Mother-child pair 4: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test results of the in-
fant were also positive but showed no symptoms. The
child was followed up in the hospital without treatment.
The breast milk sample was collected 15 days after the
mother was diagnosed with COVID-19. Although anti-
gens were not detected, SARS-CoV-2 IgG and IgM an-
tibodies were present in the breast milk. The father and
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two brothers in the same household had positive PCR
test results. The infant was followed up for 45 days and
had no problems during the follow-up period.

Mother-child pair 5: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test showed the infant
was negative, and they showed no symptoms. The breast
milk sample was collected 11 days after the mother was
diagnosed with COVID-19. The father in the same house-
hold tested positive for SARS-CoV-2. The infant was fol-
lowed up for 15 days and no problems were observed
during the follow-up period.

Mother-child pair 6: The NS PCR test showed the mother
was positive for SARS-CoV-2, but she showed no COVID-19
symptoms. The NS PCR test results of the infant were neg-
ative for SARS-CoV-2 but was kept under observation for
suspected fever. Because no fever was observed during
follow-up and acute phase reactants were negative, the
infant was discharged without treatment. The breast milk
sample was collected two days after the mother was diag-
nosed with COVID-19. The father in the same household
tested positive for SARS-CoV-2. The infant was followed
up for one month and no additional problems were ob-
served during the follow-up period.

Mother-child pair 7: The NS PCR test showed the moth-
er was positive for SARS-CoV-2, and she experienced
COVID-19 symptoms. The NS PCR test result of the in-
fant was also positive for SARS-CoV-2 PCR and was kept
under observation without treatment, but no fever was
detected. The breast milk sample was collected three
days after the mother's COVID-19 diagnosis. The father
and grandmother in the same household were index cas-
es who had positive PCR tests. The infant was followed
up for 15 days and no problems were observed during
the follow-up period.

Mother-child pair 8: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test result of the in-
fant was negative and they showed no symptoms. The
father and grandmother in the same household also test-
ed positive for SARS-CoV-2. The breast milk sample was
collected 24 days after the mother was diagnosed with
COVID-19. Based on history of the infant, no problems
developed.

Mother-child pair 9: The NS PCR test showed the mother
was positive for SARS-CoV-2, and she showed COVID-19
symptoms. The NS PCR test result of the child was pos-
itive, but the child had no symptoms. The father in the
same household was an index case who had a positive
PCR test result. The breast milk sample was collected 60
days after the mother's COVID-19 diagnosis. The history
of the child indicated no problems.

Mother-child pair 10: The NS PCR test showed the
mother was negative for SARS-CoV-2, but she experi-
enced COVID-19 symptoms. The infant was hospitalized
for 10 days in the newborn intensive care unit because
of a positive NS PCR test result and fever and was dis-
charged on day 14 and made a full recovery. The aunt
and cousin in the same household both tested positive
for SARS-CoV-2. The breast milk sample was collected 24
days after the mother’s COVID-19 diagnosis. The history
of infant indicated no additional problems following dis-
charge from the hospital.

Mother-child pair 11: The NS PCR test showed the
mother was positive for SARS-CoV-2, and she displayed
COVID-19 symptoms. The NS PCR test results of the in-
fant were positive, no symptom was observed. The breast
milk sample was collected 31 days after the mother’s
COVID-19 diagnosis. Although antigens were not pres-
ent, SARS-CoV-2 IgG and IgM antibodies were detected
in the breast milk. The father and brother in the same
household tested positive for SARS-CoV-2. The history of
the child indicated no additional problems.

DISCUSSION

Our study investigated the breast milk and breastfed
children of mothers who have been followed with the
diagnosis of COVID-19. Using a rapid antigen test, no
SARS-CoV-2 antigens were identified in breast milk sam-
ples of mothers who tested positive for SARS-CoV-2 or
who tested negative for SARS-CoV-2 but experienced
clinical symptoms. However, SARS-CoV-2 IgG and IgM
antibodies were both detected in two breast milk sam-
ples. All mothers continued to breastfeed their babies
despite testing positive for SARS-CoV-2 or having symp-
toms (in those with a negative PCR test result). This is the
first study investigating SARS-CoV-2 in breast milk using
a rapid antigen test.

The antiinfection properties of breast milk have been
reemphasized by our findings. Antibodies (particularly
secretory IgA), soluble components, cellular compo-
nents, and bioactive factors, such as microorganisms,
have an important role in the antiinfection properties of
breast milk (10). Chan et al. also suggested that lactofer-
rin found in breast milk has a protective effect against
COVID-19 (11).

In a study on the transmission of the virus via breast milk,
a nucleic acid test of breast milk showed a positive pres-
ence of the virus, though contamination could not be
ruled out (12). In our study, measures were taken to pre-
vent contamination. The virus was not identified in the
breast milk of any of the mothers despite 10 of 11 moth-
ers testing positive for SARS-CoV-2, which demonstrated
that the virus is not transmitted by breast milk.
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In our study, the presence of SARS-CoV-2 in breast milk
was investigated using a rapid antigen test. There are cur-
rently two different diagnostic tests for SARS-CoV-2: mo-
lecular and antigen tests. Genetic material is detected by
molecular tests, which are known as PCR tests. The pro-
cess takes several hours to several days to obtain results.
In contrast, antigen tests detect specific proteins belong-
ing to the virus and produce results in less than an hour.
Although PCR tests are specific and sensitive, antigen
tests have been reported to perform best in cases with a
high viral load and within five days from symptom onset.
Moreover, they are less sensitive compared to molecular
tests but their specificity is high. Rapid antigen tests are
easy to use, economical, and faster at obtaining results
(13-15). In our study, five of the 11 mothers’ breast milk
samples were collected in the first five days after diag-
nosis, and of these, three had symptoms. Although milk
was obtained earlier in five mothers, no antigens were
detected. In previous studies, PCR tests have been used
to determine the presence of SARS-CoV-2 virus in breast
milk. To the best of our knowledge, this is the first study
to investigate the presence of SARS-CoV-2 in breast milk
using an antigen test.

Although no SARS-CoV-2 antigens were identified in any
of the breast milk samples, SARS-CoV-2 antibodies were
positive in two breast milk samples. In a study by De-
mers-Mathieu et al. antibodies against SARS-CoV-2 S1 and
S2 subunits and nucleocapsid were detected in breast milk,
and the authors emphasized that these antibodies would
protect the child (16). In a study by Gao et al. that involved
14 mothers who had received treatment for COVID-19
and had recovered without sequelae, no nucleic acid be-
longing to SARS-CoV-2 was identified in their breast milk,
and neutralizing antibodies targeting SARS-CoV-2 were
observed in the breast milk of three mothers (17). In ad-
dition, Dong et al. reported the presence of IgG and IgA
antibodies but no SARS-CoV-2 detection in the breast milk
of a mother (18). Deeks et al. reported that IgG, IgM, and
IgA antibody positivity in breast milk had low sensitivity
in the first week following the onset of COVID-19 symp-
toms in mothers, whereas sensitivity gradually increased
in the second week and reached the highest level in the
third week. They showed that the probability of detecting
IgM and IgG antibodies together was 30.1% on days 1-7,
72.2% on days 8-14, and 91.4% on days 15-21 (19). In our
study, breast milk samples were collected on median, 11
days following the onset of symptoms. We speculate that
the identification of antibodies in the two breast milk sam-
ples was associated with the time of sample collection.

The mothers participating in the study were informed
about the continuation of breastfeeding in light of official
recommendations and epidemiological data, and con-
tinuation of breastfeeding was ensured under preventive
measures, and no problems were observed. Our findings
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support the recommendation that women infected with
COVID-19 should be encouraged to continue breast-
feeding, given the evidence for the protective effects of
breastfeeding on the health of the mother and child.

In our study, eight mothers had received or were receiving
treatment for COVID-19. Mothers receiving treatment for
COVID-19 were informed that current treatment did not
pose an obstacle for breastfeeding in light of scientific
data, and all continued to breastfeed (20).

The absence of a control group in our study is a limita-
tion. However, our aim was to evaluate the presence of
the virus in the breast milk of infected mothers and ex-
amine the effect on children. The low sample size, the use
of an antigen test with low sensitivity, and not investigat-
ing IgA antibodies are also limitations. Nevertheless, our
findings provide important contributions regarding the
epidemiology of SARS-CoV-2 in breast milk.

In conclusion, our results indicated that there is no virus
transmission via breast milk, and no problems were ob-
served among children who had been breastfed by moth-
ers who were diagnosed with COVID-19. As stated by the
WHO, United Nations Children’s Fund, and numerous
other official health organizations in Turkey, breastfeed-
ing should be maintained and encouraged even under
extraordinary conditions, given the short- and long-term
benefits for the mother and child.
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