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Abstract

Background: Coronavirus Disease 2019 (COVID-19) has spread worldwide. The safety of breastfeeding of SARS-CoV-
2-positive women has not yet reached a consensus among the scientific community, healthcare providers, experts
in lactation care, health organizations and governments. This study was conducted to summarize the latest evidence
about the safety of breastfeeding among suspected/confirmed infected mothers and to summarize the recommen-
dations on breastfeeding during COVID-19 from different organizations.

Methods: A comprehensive literature review of publications about the safety of breastfeeding among SARS-CoV-

2-infected mothers was conducted. Scientific databases were searched up to 26 May 2021. The evidence was sum-
marized into five perspectives according to a framework proposed by van de Perre et al. with certain modifications.
Moreover, websites of different health organizations were visited to gather the recommendations for breastfeeding.

Results: The current evidence demonstrated that the majority of infants breastfed by infected mothers were nega-
tive for SARS-CoV-2. Breast milk samples from suspected/infected mothers mainly demonstrated negative results in
SARS-CoV-2 viral tests. There was insufficient evidence proving the infectivity of breast milk from infected mothers.
Recent studies found other transmission modalities (e.g., milk containers, skin) associated with breastfeeding. Spe-
cific antibodies in the breast milk of infected mothers were also found, implying protective effects for their breastfed
children. According to van de Perre’s criteria, the breast milk of infected mothers was unlikely to transmit SARS-CoV-2.
Owing to the low quality of the current evidence, studies with a more robust design are needed to strengthen the
conclusion regarding the safety of breastfeeding. Further studies to follow up the health status of infants who were
directly breastfed by their suspected/infected mothers, to collect breast milk samples at multiple time points for

viral tests and to examine specific antibodies in breast milk samples are warranted. Current recommendations on
breastfeeding during COVID-19 from different organizations are controversial, while direct breastfeeding with contact
precautions is generally suggested as the first choice for infected mothers.

Conclusions: This review determined the safety of breastfeeding and identified the focus for further research dur-
ing the COVID-19 pandemic. Recommendations on breastfeeding are suggested to be updated in a timely manner
according to the latest evidence.
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COVID-19 was characterized as a global pandemic by
the World Health Organization (WHO) in March 2020
[2]. To date, COVID-19 is still epidemic in most areas of
the world, such as Europe, the Americas, and Southeast
Asia [3]. The pandemic is more serious in the Americas
(contributing to 38.2% of cases and 46.1% of deaths) than
in other areas. The North American region accounted for
the highest proportions of cases (76%) and deaths (72%).
The number of confirmed infected cases was 243,327,429
globally as of 23 October 2021, including 4,943,742
(2.03%) deaths [4].

Pregnant women and young children are susceptible
to COVID-19 [5, 6]. During pregnancy, some adaptive
immune responses in pregnant women are downregu-
lated (e.g., the decrease in the number of T cells and B
cells) [7]. Additionally, the upper respiratory tract tends
to be swollen due to high levels of estrogen and proges-
terone, and restricted lung expansion makes pregnant
women susceptible to respiratory pathogens [5]. As
newborns do not have antibodies against coronaviruses,
they are theoretically more vulnerable to SARS-CoV-2
infection [6]. Therefore, lactation among infected moth-
ers deserves special attention during this pandemic.
Although the benefits of breastfeeding for mothers and
children have been well acknowledged [8], SARS-CoV-
2-positive women are still concerned about the risks of
virus transmission from mother to infant during breast-
feeding [9]. There were two reviews on breastfeeding
and COVID-19 published in 2020. Both recommended
breastfeeding among infected mothers [10, 11]. However,
much new evidence emerged in the following year. A
comprehensive summary of the current evidence verify-
ing the safety of breastfeeding among SARS-CoV-2-pos-
itive women is still needed. Moreover, recommendations
put forwards by different national authorities and health
organizations have been updated [8, 10, 12-16]. Evidence
on the safety of breast milk from SARS-CoV-2-infected
mothers and recommendations of breastfeeding practices
that have not yet reached a consensus may lead to anxiety
and affect the health and survival of young children.

To determine the plausibility of viral transmission by
breast milk, van de Perre et al. [17] established an ana-
lytical framework using the underlying principles of
Koch’s postulate. The framework was proposed to help
clarify the relationship between breastfeeding exposure
and viral infections and was based on five criteria: viral
infection in children breastfed by infected mothers; the
presence of virus/antigen/genome in the breast milk of
infected mothers; the infectivity of virus in breast milk;
attempts to rule out other transmission modalities; and
the reproduction of transmission by breast milk in an
animal model. If five criteria were met, there was 100%
possibility of virus transmission. If four criteria were met,
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virus transmission was very likely to occur. If three cri-
teria were met, virus transmission was possible. If two
criteria and even fewer were met, virus transmission was
unlikely [17].

The present review was conducted to summarize 1) the
latest evidence about the safety of breastfeeding among
SARS-CoV-2-infected mothers and 2) the recommenda-
tions on breastfeeding from different organizations dur-
ing the COVID-19 pandemic. The analytical framework
by van de Perre et al. [17] was adopted in the present
review to summarize the existing evidence. In the cur-
rent literature, animal studies about breastfeeding and
SARS-CoV-2 transmission were not available. However,
there have been studies reporting SARS-CoV-2-specific
antibodies in the breast milk of infected mothers. As a
result, modification of van de Perre’s framework [17] was
made in the present review. This review might be use-
ful to ensure optimal infant feeding practices, as well as
maternal and child health over the critical period of the
COVID-19 pandemic.

Methods

Search strategy and selection criteria

A comprehensive literature review of the publications on
breastfeeding during COVID-19 to date was conducted.
The scope of the literature search included databases of
journal articles and official websites of the health organi-
zations. Due to the authors’ language literacy, articles and
recommendations written in English and Chinese were
included.

Databases including PubMed, Scopus, Embase, Web
of Science, Cochrane Library, China National Knowl-
edge Infrastructure (CNKI), and WANFANG DATA
were searched up to 26 May 2021 regarding the evidence
about the safety of breastfeeding among SARS-CoV-2-in-
fected mothers. The key words for searching included
“COVID-19; “SARS-CoV-2’, “breastfeeding’;, “formula
feeding’, “breast milk’, “human milk’, “antibodies’, “anti-
viral’} “pregnant’, “infant’, “neonate’, and “newborn”. The
reference lists of retrieved reviews were also manually
searched. Journal articles, including those published
online ahead of print, were included. The inclusion crite-
ria were as follows: (1) the subjects were lactating moth-
ers diagnosed with COVID-19 or SARS-CoV-2 infection;
and (2) the study outcome was the safety of breast milk
and/or the wellbeing of infants. The exclusion criteria
were (1) conference abstracts, preprints, comments, and
letters; (2) studies not published in Chinese or English;
(3) studies for which the full text was not retrievable; (4)
irrelevant studies; and (5) incomplete studies or studies
without outcome information. Two researchers (XL and
HC) independently searched, screened, and reviewed the
literature. Disagreements were resolved by consulting a
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third researcher (MA). The evidence included in the pre-
sent review was then summarized into five perspectives
according to van de Perre’s framework [17] with certain
modifications.

For recommendations, official websites of medical
institutions and governmental and nongovernmental
organizations were searched, including the American
Academy of Pediatrics (AAP), Academy of Breastfeeding
Medicine (ABM), U.S. Centers for Disease Control and
Prevention (CDC), Italian National Institute of Health
(ISS), International Society of Ultrasound in Obstetrics
and Gynecology (ISUOG), National Health Commission
of the People’s Republic of China, Royal College of Obste-
tricians and Gynecologists (RCOG), United Nations
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International Children’s Emergency Fund (UNICEF), and
WHO. The recommendations were then summarized
into a table.

Results

Evidence about the safety of breastfeeding

A total of 2677 articles were identified by the compre-
hensive literature search. After excluding duplicates, the
titles, abstracts and full texts were screened. A total of 53
articles were included in this review (Fig. 1. Flowchart of
the study selection). Of the included studies, 16 reported
the infection status of infants who had been breastfed by
infected mothers; 33 reported the results of SARS-CoV-2
detection in breast milk from infected mothers; five
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were associated with the infectivity of breast milk from
infected mothers; four assessed other relevant transmis-
sion modalities associated with breastfeeding; and nine
were associated with the protective effect of breast milk.
The included studies were summarized into the following
five perspectives according to the framework mentioned
above [17].

Infection status of infants breastfed by infected mothers
Breastfed infants of SARS-CoV-2-positive mothers were
followed-up with health assessments (Table 1). Among
16 studies included in this perspective, six found that
breastfed children were positive for SARS-CoV-2. Nota-
bly, some breastfed infants who were positive for SARS-
CoV-2 did not show clinical symptoms and turned
negative several days later. In Italy [24], a preterm new-
born was inadvertently fed with SARS-CoV-2-positive
expressed breast milk. However, this newborn was not
infected. Another study in Italy [6] showed that two
breastfed infants tested SARS-CoV-2 positive 3 days and
7 days postpartum, respectively. However, both infants
turned negative on the 14th day after delivery.

The likelihood of SARS-CoV-2 contained in breast milk
Thirty-three studies included in this review examined
whether SARS-CoV-2 existed in breast milk samples
collected from mothers with COVID-19 during preg-
nancy or lactation (Table 2). The RT-PCR method was
conducted in all included studies to detect SARS-CoV-2
nucleic acid in breast milk samples.

There were 14 studies examining breast milk at a sin-
gle time point and 14 studies examining breast milk at
multiple time points. The majority of evidence dem-
onstrated SARS-CoV-2 negative results in breast milk.
For example, a study in Spain examined hand-expressed
colostrum samples from seven infected women within
the first hour of delivery; all seven breast milk samples
tested SARS-CoV-2 negative [47]. Similarly, in China,
two separate studies (n=6 [36] and n =10 [46]) reported
that breast milk samples collected from infected moth-
ers during their first lactation were found to be nega-
tive for SARS-CoV-2. Another two studies in China also
reported negative results of breast milk samples col-
lected from infected mothers at 36h [55] and the sixth
day [38] postdelivery. There were also examples of stud-
ies that conducted assessments at multiple time points
demonstrating negative results. A study from China [58]
reported that a mother’s nasopharyngeal swab specimens
collected on her second day of hospital stay were positive
for SARS-CoV-2 nucleic acid, while her breast milk sam-
ples collected on days two, nine, 16, and 19 after deliv-
ery were negative. In addition to the majority of evidence
that demonstrated negative results, a small proportion
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of studies showed SARS-CoV-2 positive results in breast
milk samples, including studies in Turkey [23, 33], Italy
[19, 24, 34, 40], the USA [35], Mexico [42], Australia [53],
India [54] and China [56].

The infectivity of breast milk from infected mothers

A study in the USA [35] reported that one breast milk
sample from an infected mother tested positive for
SARS-CoV-2 RNA. However, no replication-competent
virus was detectable in this positive breast milk sample,
which indicated that SARS-CoV-2 in breast milk may not
be infectious. No additional studies that directly tested
viral infectivity in breast milk were retrieved.

Four studies included in this review focused on the
activity of the added SARS-CoV-2 in breast milk after
pasteurization. Chambers et al. [35] added SARS-CoV-2
virus into breast milk and then used Holder pasteuriza-
tion to pasteurize some of the samples. The authors failed
to detect SARS-CoV-2 viral RNA or culturable virus in
breast milk samples that underwent Holder pasteuriza-
tion. In contrast, the nonpasteurization samples were
found to be positive for viral RNA. A study in Canada
[60] added SARS-CoV-2 to breast milk samples from a
milk bank and then pasteurized these samples. The study
showed that Holder pasteurization of human milk could
inactivate SARS-CoV-2 [60]. Similarly, an experiment
in Australia [61] demonstrated that Holder pasteuriza-
tion could inactivate replicative SARS-CoV-2, which was
added to breast milk samples from healthy donors. More-
over, Conzelmann et al. [62] added SARS-CoV-2 into five
breast milk samples. After pasteurization, no RNA parti-
cles were detected in these samples.

Other transmission modalities associated

with breastfeeding

According to the mechanisms of SARS-CoV-2 transmis-
sion, the ways of mother-to-child transmission associated
with breastfeeding may include close contact trans-
mission and droplet transmission [63]. Tam et al. [53]
believed that the risk of environmental and patient’s own
oropharynx contamination of breast milk was possible.
Recent studies found that the external surfaces of breast
milk containers could be contaminated by SARS-CoV-2.
Kampf et al. [64] and van Doremalen et al. [65] reported
that SARS-CoV-2 was more stable on plastic surfaces
(i.e., contamination lasting 2—-9days) and glass surfaces
(i.e., contamination lasting 4—5 days). These bottles could
be potential sources of contamination and transmission.

The possible protective effect of breast milk from infected
mothers

Nine studies included in this review showed that breast milk
from infected mothers contained SARS-CoV-2-specific
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Table 1 Summary of evidence on breastfeeding and infant outcomes

Authors Study site Design Follow-up time Breastfeeding No breastfeeding
The Exclusive Outcome ® The Outcome ®
number of  breastfeeding number of
infants or not infants
Ajith et al. [18] India Single-center Within 24 h of 165 NA 31 positive 56 1 positive
observational delivery
study
Bertino et al. [19] Italy Prospective obser-  48h and 6weeks 13 Yes 4 positive in the 1 Negative
vational study postpartum first 48 h of life;
becoming nega-
tive by 6 weeks
of life
Biasucci et al. [6] Italy Prospective study 3,7 and 14days 13 NA 1 positive on 2 All negative
postpartum 3days postpartum
1 positive on
7 days postpartum
All negative on
14 days postpar-
tum
Chu et al. [20] China Case report 1month postpar- 1 NA Negative 0 -
tum
Cojocaruetal. [21]  USA Retrospective 24h,48hand a 16 NA All negative 15 All negative
study week postpartum
during admission
Gao et al. [22] China Ambispective During admission 4 NA All negative 10 All negative
observational clini-
cal analysis
Kilic et al. [23] Turkey Prospective obser-  During the 14-day 12 NA 6 positive 3 2 positive
vational study isolation
Luglietal. [24] Italy Case report 8, 10and 18days 1 NA Negative 0 -
postpartum
Oncel et al. [25] Turkey Multicenter cohort 1, 2, 5days post- 54 NA All negative 71 4 positive
study partum
Pereira et al. [26] Spain Retrospective case 1.8 months 17 15 exclusive All negative 3 All negative
series study breastfeeding and
2 supplementing
with formula
Piersigilliet al. [27]  Belgium Case report 7 and 14days 1 NA 7-day postpartum 0 -
postpartum positive and14-day
negative
Salvatore et al. [28]  USA Cohort study 5-7days and 64 With or without All negative 18 All negative
14 days postpar- addition of
tum formula
Savasi et al. [29] Italy Prospective Early postpartum 57 NA 4 positive 0 -
multicenter cohort  period
study
Shlomai et al. [30]  Israel Multicenter study 14 to 21days post- 47 Yes All negative 8 All negative
discharge
Tranetal. [31] Vietnam Case report 34 days postpar- 1 Yes Negative 0 -
tum
Vila-Candel et al. Spain Retrospective and ~ During admission 10 Yes All negative 3 All negative

[32]

multicenter study

-: There was no infant who was not breastfed included in the study

2 Some studies failed to obtain follow-up SARS-CoV-2 detection results of all infants

antibodies, which may be protective for children (Table 3).
A study in Brazil detected IgA in a SARS-CoV-2-infected
mother’s breast milk [68]. In the USA, all breast milk sam-
ples from 18 infected women were reported to contain

anti-SARS-CoV-2 IgA and IgG [49]. Another study in the
USA [67] detected breast milk samples from eight COVID-
19-recovered and seven COVID-19-suspected women
3—4weeks after symptoms had abated and found that 80%
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of samples contained IgA and 67% of samples contained
IgG and/or IgM binding to the receptor-binding domain
[67]. A study in the Netherlands reported that 83% of the
confirmed cases and 67% of the suspected cases had SARS-
CoV-2 antibodies in their breast milk samples [69]. A study
in China [22] also detected anti-SARS-CoV-2 IgG and IgM
in breast milk samples of 14 infected mothers [22]. Another
study in China detected IgM in 21 out of 38 breast milk
samples of infected mothers [50]. In addition, in the study
of Fenizia et al. [40], anti-SARS-CoV-2 IgM was detected
in breast milk from one confirmed mother. According to a
case report [58] in China, anti-SARS-CoV-2 IgG was found
in breast milk samples. Finally, COVID-19-positive moth-
ers had breast milk antibodies against the S2 subunit SARS-
CoV-2 [66]. The majority of studies did not specify the
value of antibody titers. Instead, some studies used graphs
to show that antibody titers of milk samples from infected
mothers were higher than those from control cases, while
others studies stated this phenomenon in brief.

Current recommendations about breastfeeding

National and international organizations have provided
different recommendations about breastfeeding during
the COVID-19 pandemic [8, 10, 12-16, 70-75], which
are described in detail in Table 4. In February 2020, the
National Health Commission of the People’s Republic of
China recommended stopping breastfeeding for moth-
ers who were suspected/confirmed to have COVID-19 or
had not recovered after diagnosis [14]. If the nucleic acid
test of the suspected infected mother was negative twice
in a row, the newborn could be transferred out of the
isolation and observation area and breastfed [14, 73]. In
March 2020, ABM [13] suggested breastfeeding among
infected mothers with recommendations in home and
hospital settings. At home, confirmed mothers should
remain separate from other family members, including
the infant, except for the occasions of breastfeeding. In
the hospital, if the mother was suspected or confirmed to
have COVID-19, it was still reasonable to breastfeed or
to provide expressed milk for her infant. In April 2020,
ISS [10] recommended breastfeeding in a conservative
manner. They suggested that asymptomatic or mildly
affected mothers consider breastfeeding and rooming-
in in coordination with healthcare providers. Separation
with attempts to express breast milk to maintain milk
production was recommended for severely or critically ill
patients.

With much new evidence emerging in 2021, ISUOG
[12, 76], WHO [8, 77, 78], AAP [75], CDC [70-72],
UNICEF [16, 74], and RCOG [15] continued updat-
ing their breastfeeding recommendations. According
to the current evidence, breast milk was unlikely to be
the source of transmission of SARS-COV-2 [11, 67, 80,
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81]; these organizations consistently recommended that
mothers continue to breastfeed their infants with precau-
tions if suspected or known to have COVID-19. The AAP
[75] strongly supported breastfeeding as the best choice
for infant feeding. The RCOG [15], UNICEF [16, 74], and
WHO [8, 77, 78] suggested that suspected or infected
mothers stay together with their infants after delivery,
keep skin-to-skin contacts and breastfeed directly with
careful precautions if mothers feel well. When a woman
was not well enough to care for her infant or when direct
breastfeeding was not possible, expressing breast milk
could be considered. Pasteurized donor human milk was
also recommended when mothers’ breast milk was not
available by the WHO [8, 77, 78], CDC [70-72], UNICEF
[16, 74], and RCOG [15]. In contrast, the ISUOG [76]
recommended breastfeeding in a conservative man-
ner: whether to start breastfeeding should be decided by
shared decision with the parents with consideration of
healthcare providers’ advice.

Precautions for direct breastfeeding put forwards by
the above organizations included washing hands before
touching the infant, wearing a medical mask during any
contacts with the infant, and routinely cleaning and dis-
infecting surfaces that mothers had touched. Precau-
tions for expressing breast milk included wearing a mask
during expression, washing hands before touching any
pumps/bottle parts and expressing breast milk, following
recommendations for proper pump cleaning after each
use, and feeding expressed milk to the infant by a healthy
caregiver who was not at risk for COVID-19, if possible.

Discussion

The present review article summarizes the latest evi-
dence about the safety of breastfeeding and the current
recommendations on breastfeeding during the COVID-
19 pandemic. The evidence summarization was generally
based on van de Perre’s framework, which has been spe-
cifically used to assess the likelihood of viral infections
during breastfeeding [17]. Consistent with van de Perre
et al. [17], we did not find any animal models related to
SARS-CoV-2 transmission by breastfeeding. However,
we found some evidence related to antibodies in breast
milk samples and categorized them into the perspec-
tive of “the possible protective effect of breast milk from
infected mothers”.

From the perspective of infants’ health status, cur-
rent evidence suggests that infants breastfed by infected
mothers might test positive for SARS-CoV-2; however,
the population of infected infants was small. Our find-
ings were consistent with a systematic review [11] that
summarized evidence from 17 countries. The systematic
review demonstrated that among 148 infants who were
breastfed by infected mothers, only seven (4.9%) were
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infected; in comparison, 5.3% of formula-fed infants were
infected. Similarly, a meta-analysis of 176 published cases
reported that breastfeeding might not be associated with
SARS-CoV-2 infections, and SARS-CoV-2 viral transmis-
sion through breast milk might be rare [82]. However,
there were studies [18] demonstrating positive results for
SARS-CoV-2 among breastfed infants; therefore, verti-
cal and respiratory transmission could not be ruled out.
Moreover, the majority of the studies assessed infants at a
single time point. Further studies to follow up the health
status of breastfed infants are warranted to detect false
positive results.

Of studies testing SARS-CoV-2 in breast milk, 66.7%
(22/33) reported that milk samples from infected moth-
ers were all negative, and 33.3% reported positive results.
The reasons for positive results in some breast milk sam-
ples remain unclear. Bastug et al. [33] suggested that the
viral load in breast milk, the testing method, the tim-
ing of sample collection, and the transport and storage
of samples were potential contributors to the positive
results. Therefore, the role of breast milk as a vehicle to
transmit COVID-19 from mother to newborn could not
be confirmed [83]. Further studies are needed to collect
breast milk samples from more cases in different regions
and at multiple time points.

Few studies have directly tested the viral activity and
infectivity of breast milk from infected mothers. There-
fore, we could not confirm that SARS-CoV-2 in breast
milk was infectious. Studies have focused on the activity
of the added SARS-CoV-2 in breast milk after pasteuri-
zation. Pasteurization is an important method to elimi-
nate viral and bacterial agents and ensure the safety of
donated breast milk in human milk banks [84]. Evidence
included in our review suggested that pasteurized breast
milk was an alternative and effective option for SARS-
CoV-2-infected mothers who were not able to breastfeed
directly [26]. However, considering that some of the bio-
active components in breast milk could be lost after pas-
teurization [84], pasteurized breast milk may not be the
best choice.

Blackshaw et al. [85] listed infant feeding pathways
and possible transmission modalities in their review.
Our results were consistent with Blackshaw et al. [85],
who found that transmission routes other than breast
milk could not be ruled out during feeding. The potential
routes included mother and other family members’ skin,
bottle surfaces, etc.

This review included evidence showing that breast milk
from infected mothers contained SARS-CoV-2-specific
antibodies, which may be protective for children. This
evidence supported Davanzo et al’s hypothesis that spe-
cific antibodies of SARS-CoV-2 could be passed from
the COVID-19-infected mother via breast milk to her
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infant within a few days after the onset of the disease
and modulate the clinical expression of the infant’s infec-
tion [10]. In addition, a previous review on vaccination
and breastfeeding showed that anti-SARS-CoV-2 immu-
noglobulins may be transferred from healthy vaccinated
lactating mothers to newborns through breastfeeding
[86]. In addition to SARS-CoV-2-specific antibodies, as
confirmed in the literature, breast milk contains immu-
noglobulins that can protect infants from a variety of res-
piratory and digestive infections [87]. For example, whey
protein in human milk could block SARS-CoV-2 and its
related pangolin coronavirus (GX_P2V) attachment and
replication at entry and even post entry to inhibit the
virus [88]. Lactoferrin in breast milk can prevent viral
infections and may protect infants and boost their innate
immune system against COVID-19 [89, 90]. As a result,
not breastfeeding could expose infants to a high risk of
infections during the COVID-19 pandemic [10].

According to our results and the analytical framework,
only two criteria (“viral infection in children breastfed
by infected mothers’, and “the presence of virus/anti-
gen/genome in the breast milk of infected mothers”)
were met with limited evidence demonstrating posi-
tive results. Therefore, we believe that the breast milk
of infected mothers is unlikely to transmit SARS-CoV-2.
Moreover, a large amount of evidence was from case
reports; studies with more robust designs are still lack-
ing. Publication bias might also exist. We thus consider
that the safety of breastfeeding during COVID-19 was
insufficiently documented. Further studies to follow up
the health status of infants who were directly breastfed
by their confirmed/suspected infected mothers, to col-
lect breast milk samples at multiple time points for viral
tests and to examine specific antibodies in breast milk
samples are warranted.

We found that recommendations on breastfeeding
during COVID-19 from different organizations were
controversial. Similarly, a previous review found that
the aspects in the guidance documents from 33 coun-
tries were poorly consistent with the WHO guidelines
[91]. The other study found that in 73 articles, recom-
mendations regarding breastfeeding, separation of
mother and newborns after birth and decontamination
practices were varied [92]. In our review, China seemed
to have stricter measures about breastfeeding. Chinese
experts thought that breastfeeding should be stopped
among confirmed or suspected mothers, as the possibil-
ity of the vertical transmission of COVID-19 could not
be completely ruled out [93, 94]. The ISS and ISUOG
also recommended breastfeeding in a conservative
manner. They thought decisions towards breastfeeding
should be made by mothers and their family members,
with the consideration of healthcare providers’ advice
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[10, 76]. In comparison, other organizations (e.g., ABM,
WHO, AAP, CDC, UNICEF, and RCOG) encouraged
breastfeeding among suspected or confirmed infected
mothers. Indeed, the currently available scientific evi-
dence does not allow us to accurately inform the best
practices of breastfeeding during the COVID-19 pan-
demic [80]. As new evidence accumulates, recommen-
dations should be updated in a timely manner to ensure
appropriate practices.

Conclusions

This article provides comprehensive evidence for the
safety and recommendations of breastfeeding dur-
ing the COVID-19 pandemic. Based on an analytical
framework, the current evidence proved that trans-
mission of SARS-CoV-2 from infected mothers via
breast milk was unlikely to happen. However, owing
to the low quality of the current evidence, the safety of
breastfeeding during COVID-19 is still insufficiently
reported. Further studies with robust designs are war-
ranted to determine the safety of breastfeeding. Stud-
ies to follow up the health status of infants who were
breastfed by confirmed/suspected infected mothers,
to conduct viral tests on breast milk samples at multi-
ple time points and to examine specific antibodies in
breast milk samples are needed to fill the research gaps.
This review contributed to the literature by providing
scientific evidence and recommendations on breast-
feeding and identifying the focus for further research
during the COVID-19 pandemic.
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