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The global COVID-19 pandemic has put enormous stress on healthcare systems and
hospital staffing. However, through all this, families will continue to become pregnant,
give birth, and breastfeed. Unfortunately, care of the childbearing family has been
de-prioritized during the pandemic. Additionally, many healthcare practices during
the pandemic have not been positive for the childbearing family or breastfeeding.
Despite recommendations from the World Health Organization to promote early, direct
breastfeeding and skin to skin contact, these and other recommendations are not being
followed in the clinical setting. For example, some mothers have been forced to go
through labor and birth alone in some institutions whilst some hospitals have limited or no
parental visitation to infants in the NICU. Furthermore, hospitals are discharging mothers
and their newborns early, limiting the amount of time that families receive expert lactation
care, education, and technical assistance. In addition, some hospitals have furloughed
staff or transferred them to COVID-19 wards, further negatively impacting direct care for
families and their newborns. We are concerned that these massive changes in the care of
childbearing families will be permanently adopted. Instead, we must use the pandemic
to underscore the importance of human milk and breastfeeding as lifesaving medical
interventions. We challenge healthcare professionals to change the current prenatal
and post-birth practice paradigms to protect lactation physiology and to ensure that all
families in need receive equal access to evidence-based lactation education, care and
technical assistance.
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INTRODUCTION

a child admitted to the Neonatal Intensive Care Unit (NICU).
Respondents also reported other changes such as higher rates
of induction (23.2%) and early admission for labor (7.7%).
Interestingly, the requirement of the birthing parent to wear a
facemask was only reported in 30% of respondents.
In a survey of mothers in five European countries, the
proportion who reported that COVID-19 had had a negative
impact on their breastfeeding or pumping behaviors ranged from
8% in Germany to 21% in France (10). Interviews conducted with
first time COVID-19 negative mothers in the United States also
found that birth and breastfeeding experiences were disrupted.
Mothers reported that recommendations were changing daily
and that they experienced significant stress and anxiety giving
birth during the pandemic (2).

Within months severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) spread around the world, causing severe cases
of coronavirus disease 2019 (COVID-19) and affecting health,
economy, and society as a whole. The prioritization during the
pandemic has been the care of the elderly and severely affected
adults. However, the pandemic has also raised concerns for
pregnant women and breastfeeding mothers. Newborns have
been separated from their mothers and some health professionals
and parents feared that human milk could transmit the virus
from mother to child. This is despite the fact that from the
beginning of the pandemic, the World Health Organization has
endorsed early continuous skin to skin contact (SSC) and direct
breastfeeding (1).
Rapidly changing recommendations on perinatal care induce
stress and anxiety in pregnant women and in those who
have just delivered a child (2). Families received conflicting
information about allowing partners to be with them for
childbirth, about whether or not direct breastfeeding and skin
to skin contact were allowable, and conflicting advice about
follow-up care. Consequently, both breastfeeding initiation and
duration rates are at much risk for declining globally. While
the authors acknowledge that some individual institutions have
followed recommendations provided by the WHO, this has not
occurred systemically in any country and in fact some countries
such as China actively discouraged breastfeeding. While some
individual hospitals may be providing expert evidence based care
following WHO guidelines, this is not the cultural norm during
this pandemic.
This is of particular concern since breastfeeding is a lifesaving
medical intervention for children, decreasing both mortality
and morbidity (3). The provision of human milk optimizes
a child’s short- and long-term brain development, intelligence
and developmental outcomes (3). Children who receive human
milk are healthier and more productive members of society
(3). Breastfeeding further improves the mothers’ health by
decreasing her risk of breast cancer, heart disease, postpartum depression, obesity, and diabetes (3–7). The potential
decrease in breastfeeding rates also negatively impacts our
society overall with less healthy families, increased cost burden
to parents for the purchase of infant formula, and increased
cost burden to our society in terms of suboptimal health and
development outcomes, health care expenditure, and impact on
the environment (3).
Birthing practices, in particular, have changed markedly
during the pandemic; for example, one facility in Italy contracted
its maternal-infant ward non-COVID-19 inpatient activities
by 30% (8). In a pragmatic, crowd sourced survey from the
Infant Microbiome COVID-19 Project involving 328 healthcare
professionals in 47 countries worldwide (9), only 6.5% of
respondents reported no change in their institution’s birthing
practice. Half of all respondents (156/328) reported that mothers
had to be alone upon entering the hospital. Most respondents
(82%, or 259/328) also stated that only one support person
was allowed for the childbearing woman. Additionally, 46.1% of
respondents reported that only one parent was allowed to visit
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SARS-CoV-2 AND HUMAN MILK
Some viruses such as human immunodeficiency virus (HIV)
and human cytomegalovirus (HCMV) are shed into human
milk and may be transmitted to the neonate, whereas for
other viruses this has not been observed, e.g., lymphocytic
choriomeningitis virus, measles (11, 12). When a new virus
emerges, it is important to determine if the virus can shed into
human milk and be transmitted to the breastfed infant. In the
case of coronaviruses, the likelihood of vertical transmission
is low, with no documented cases occurring in the past with
either SARS or MERS (13). For SARS-CoV-2 the detection
of viral RNA in human milk from infected women appears
to be uncommon and transmission via human milk has not
been recorded. Furthermore, the detection of viral RNA has
only been found sporadically in samples of human milk from
women infected with SARS-CoV-2 (14–20); with no milk samples
showing active, replication-competent virus (18), as such, in no
study has infectious virus been isolated from milk.
When active SARS-CoV-2 is added into human milk in
the laboratory it remains infectious in vitro, but can be
completely inactivated by Holder pasteurization (18, 21, 22).
Whilst these studies have been performed with milk from
uninfected mothers, recent data from infected mothers revealed
that milk samples exhibited a robust SARS-CoV-2 spike-specific
secretory immunoglobulin (sIgA) activity that might reduce viral
infectivity (23, 24). As such, the ever accumulating evidence
overwhelmingly indicates that human milk itself is safe and not a
vector for viral transmission.
With respect to the anti-viral components in human milk it is
important to determine if these may benefit the human milk fed
infant and potentially help to either fight the disease or protect
the infant from acquiring the disease in the first instance. Powell
et al. are conducting a prospective study of over 800 women who
have recovered from COVID-19 with each participant providing
milk samples every 3–4 weeks, allowing for the longitudinal
analysis of the immune response to SARS-CoV-2 in human milk.
In a preliminary analysis it was found that 95% of milk samples
contained anti SARS-CoV-2 sIgA (23). These data have been
supported by Pace et al. (24) and van Keulen et al. (25), with
all studies showing a robust sIgA response to SARS-CoV-2 and
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Unfortunately, guidelines on post-partum practices for the
management of SARS-CoV-2 infection, for example advice
on skin to skin contact (SSC), are highly variable and
hence confusing (38). Unpublished data collected by the
National Center for Disease Prevention and Health Promotion,
Italian National Institute of Health (ISS-Rome), from 146
COVID-19-positive women who gave birth in Italy between
February and June 2020, noted that although 73% were
breastfeeding (or expressing breast milk), only 15% practiced
SSC, furthermore, the Italian Society of Neonatology also
reported limitations of access to parents of NICU infants (43).
This has implications for mothers’ mental health, for even
mothers of term delivered infants, these conditions adversely
affected the mothers’ emotional state, worsening depressive
symptoms (44).
The WHO from the start of the pandemic, has consistently
endorsed early exclusive breastfeeding and SSC (1, 45). If the
mother is COVID-19 positive or a PUI, the mother should wear
a mask, practice good hand hygiene, and avoid coughing onto
her chest or even consider washing her breast with soap and
water prior to feeding (46). If a mother is too unwell to direct
breastfeed, the second choice is for her to express milk and
have another family member feed the milk (47). If a mother
is expressing milk the same guidelines should apply in terms
of wearing a mask, good hand hygiene, and avoiding coughing
onto her chest wall. During milk expression, the family should be
provided explicit instruction for pump hygiene. The Centers for
Disease Control and Prevention (CDC) offers instructions sheets
in English and Spanish that can be downloaded for free from their
website (48). In addition, use of a chlorine solution as an efficient
decontamination medium without toxic risk has recently been
described (49).
If the mother cannot breastfeed or expressed maternal milk is
not available, Pasteurized Donor Human Milk (PDHM) should
be considered (45). Since the virus has been shown to be
destroyed by Holder Pasteurization (21, 22), PDHM would be
a better choice than infant formula whenever it is available and
after having prioritized the use for Very Low Birth Weight Infants
(VLBWIs). We acknowledge that access to PDHM is not equal
in all countries in the world. However, it is also important to
note that both the European Milk Banking Association (EMBA)
and the Human Milk Banking Association of North America
(HMBANA) have experienced inconsistent shortages of PDHM
across different states and countries (50–52). In some Italian
cities such as Milan and Turin the home collection of donated
human milk has been practically interrupted for 3 months during
the lockdown (43). Interestingly, in some human milk bank
settings, the total amount of donated milk has on the contrary
increased (51), possibly due to a stronger devotion toward the
expression of milk on the part of mothers during the COVID-19
pandemic, which prevailed over the logistic effect of isolation and
the negative effect on the mental status of mothers.
Shenker and the Virtual Collaborative Network of Human
Milk Banks report on the issues that need to be addressed to
improve and secure the availability of PDHM if mother’s own
milk is not available (53). Global policy leaders and funding
agencies must recognize and prioritize four high-impact areas:

the ability of these sIgA to neutralize a SARS-CoV-2 clinical
isolate strain.
In addition to SARS-CoV2-specific antibodies, other groups
are studying the role of antimicrobial peptides, proteins such
as lactoferrin, fatty acids, and human milk oligosaccharides
(HMOs) as potential antiviral components of human milk (26–
30). These results will be critical to reinforce the role of human
milk in infection protection and disease prevention. This research
may also guide the development of novel antiviral agents in the
fight against the COVID-19 pandemic—based on the power of
human milk.

IMPACT OF THE COVID-19 PANDEMIC ON
BREASTFEEDING MOTHERS
The initial lack of knowledge and continuing misinformation
around COVID-19 and human milk has impacted breastfeeding
mothers around the world. First and foremost, the COVID-19
pandemic has been a cause of significant stress for breastfeeding
mothers (31), with families having difficulty in accessing
evidence-based lactation care and support (2). This is of
importance as prenatal and postnatal anxiety have also been
identified as having a negative impact on breastfeeding duration,
despite breastfeeding reducing post-partum depression (5–7).
Interestingly, this research includes measures of stress in the milk
such as cortisol, cytokines, and serotonin as these have been
shown to be related to infant temperament (32). Furthermore, as
maternal nutrition may have been altered positively or negatively
by the pandemic, changes in the milk microbiome may also be
prevalent and thus have impact on infant development (33).
Globally, the birth and breastfeeding experiences of families
have not been prioritized and care has changed in ways that
may negatively impact birth outcomes and the establishment of
breastfeeding. Some of these negative practices are: 1) women
being forced to go through labor and birth without the presence
of a partner or support person (34, 35), 2) some NICUs not
allowing any parental presence at the bedside while others are
limiting either the amount of time that the parents can visit
or allowing only one parent to be present at a time (36), 3)
some hospitals continue to separate mothers who are COVID19 positive or a Person Under Investigation (PUI) from their
infants despite WHO recommendations to avoid this practice
(37), 4) discouragement of skin to skin contact and direct
breastfeeding (38), 5) early discharge following birth, as early
24 h post-birth for vaginal births and 48 h post-cesarean birth
(39, 40), 6) a lack of access to in person pediatric follow-up and
hands-on technical breastfeeding assistance (2). Indeed, during
the initial phase of the pandemic in Italy, there was concern
that breastfeeding had actually been implicated as a “culprit
or scapegoat,” despite available evidence suggesting that 1) few
pregnant women have been severely affected by COVID-19, 2)
evidence for transplacental transmission of the virus very rarely
shows a clinical impact, and 3) infected neonates are generally
asymptomatic, or have few symptoms, with similar infection rates
with vaginal delivery or Cesarean section (41, 42).
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have risk factors such as breast surgery or abnormal breast
tissue development should receive appropriate guidance to
facilitate achievement of maximal milk supply after birth
(63). Health care professionals should provide parents with
appropriate prenatal anticipatory guidance and support a proactive management strategy after birth to ensure that a copious
milk supply in achieved (61). Group prenatal care (centering
model) by midwives as well as the use of doulas in breastfeeding
guidance pre- and post-birth would be powerful interventions
to improve breastfeeding outcomes (60, 64). Early SSC and
direct breastfeeding should always be the priority. With the
staff reductions in maternity services, the lack of access to
lactation professionals, and early hospital discharge, families
need to receive appropriate anticipatory prenatal guidance.
Moreover, maternity hospital practices facilitating breastfeeding,
such as rooming-in, should be implemented overcoming the
well-known constraints and following the narrative suggestions
from mothers (65).
It is also of paramount importance for policy makers to
protect human milk and breastfeeding during this pandemic
and beyond. One such example is the work of the United States
Breastfeeding Committee COVID-19 Infant and Young
Child Feeding Constellation (66). This group has been
meeting since early in the pandemic collaborating with
leading public health partners working at every level of
the system with experience in responding to public health
emergencies (66). As noted in this manuscript, despite
WHO recommendations to promote and protect human
milk and breastfeeding, this has not occurred at the local
level. Therefore, it is imperative that policy makers in all
countries and at all system levels prioritize the protection of
human milk and breastfeeding, and of PDHM as a bridge
where warranted.

(1) ensuring neonatal nutrition (note: human milk nutrition
particularly for the most vulnerable neonates) is an essential
focus during emergencies; (2) research funding that improves
human milk bank systems in response to new infectious threats;
(3) investing in innovation across all aspects of milk banking
processes to improve the responsivity, access, and quality of
donor milk provision; and (4) supporting the integration of
learnings and innovations by the global milk bank community
during COVID-19 into newborn, nutrition, and emergency
response planning for future emergencies.

CALL TO ACTION TO PROTECT HUMAN
MILK AND BREASTFEEDING
Given the extensively documented benefits of human milk
and breastfeeding for mothers, infants, the society, and the
environment (3, 54), as well as the low likelihood of infants
becoming ill from COVID-19 (41, 42), this is an opportunity
for health care professionals to undertake a call to action to
protect human milk and breastfeeding. Since no live virus
has been detected in human milk whereas specific antibodies
against SARS-CoV-2 have (18, 23, 24), a claim that cannot
be attributed to infant formula, health care providers should
use the current pandemic to underscore the importance of
human milk and breastfeeding as a health promoting and
possibly lifesaving medical intervention (55). In addition, it is
of value to acknowledge that human milk and breastfeeding can
play an important role in mitigating toxic stress in childhood
and its effects on developmental disorders that begin early in
life (56).
Globally, there are tremendous disparities in the use of human
milk and breastfeeding with only 41% of infants receiving human
milk for the first 6 months (57). In fact, African American
families in the United States are at high risk for not making
informed feeding choices and the CDC has documented that
these families are also less likely to give birth in hospitals that use
PDHM (58, 59).
In this regard, all families should be afforded the opportunity
to make an informed feeding decision regarding the necessity
of human milk and breastfeeding for their child. Research
demonstrates that if families receive specific and detailed
information about the science of human milk, families will
make the decision to provide milk for their children (60).
It is not enough to only teach the pregnant woman about
breastfeeding. Her partner or support person, as well as family
members should also be taught the science of human milk
and the physiology of lactation. In order to achieve this
goal, the current practice paradigm for prenatal care must be
dramatically changed (61). Families need to be educated on
the science of human milk and the physiology of lactation.
Health care providers must educate families that milk production
begins at 16 weeks of gestation, so as long as breasts
are present, milk is being produced. Health care providers
must conduct thorough prenatal lactation risk assessment and
should help families understand risk factors that may influence
development of milk supply (62). In addition, families who
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CONCLUSIONS
In conclusion, the current pandemic has uncovered the urgent
and immediate need to invest in research that establishes the
safety of human milk and safety at crisis onset. Otherwise, the
gap in knowledge leads to fear-based confusion, misinformation,
and the amplified risk of breastfeeding cessation despite the
well-documented benefits of human milk and breastfeeding.
Following the immediate and rigorous safety evaluation
performed by a mobilized human milk research community,
human milk has been shown to provide an immense opportunity
to help combat the current COVID-19 pandemic threat. It is
of paramount importance that we continue to use the growing
evidence base in order to prioritize the use of human milk and
breastfeeding. Utilization of the models that focus on informed
decision making, initiation and maintenance of milk supply,
SSC, and direct breastfeeding have demonstrated significant
increases in human milk rates at discharge and beyond (67–69).
We need to improve equal access for all families to ensure the
maintenance and growth of evidence-based lactation education
and care during the course of the COVID-19 pandemic and
indeed, beyond.

4

February 2021 | Volume 8 | Article 633700

Spatz et al.

Human Milk and COVID-19

AUTHOR CONTRIBUTIONS

on breastfeeding and human milk practices. Perspectives
from key stakeholder groups, including lactation researchers,
virologists, neonatologists, pediatricians, midwives, and nursing
professionals were sought in order to identify and highlight
key issues. The authors are grateful for the facilitation of the
Roundtable discussion provided by Medela AG through the
efforts of Severine Liabat, Angela Heer, Nania G. SchärerHernández, Ph.D., and Leon R. Mitoulas, Ph.D. The authors
thank Leon R. Mitoulas for editorial assistance in the preparation
of this manuscript.

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

ACKNOWLEDGMENTS
This report was product of a Roundtable discussion convened
and facilitated by Medela AG, held on the 24th July, 2020
to initiate a global dialogue on the impact of COVID-19

REFERENCES
18.

1. WHO. Clinical Management of Severe Acute Respiratory Infection (SARI)
When COVID-19 Disease Is Suspected: Interim Guidance. World Health
Organization (2020). Available online at: https://apps.who.int/iris/bitstream/
handle/10665/331446/WHO-2019-nCoV-clinical-2020.4eng.pdf?sequence=
1&isAllowed=y (accessed October 10, 2020).
2. Spatz DL, Froh EB. Birth and breastfeeding in the hospital setting during
the COVID-19 pandemic. MCN Am J of Matern Child Nurs. (2020) 46:30–
5. doi: 10.1097/NMC.0000000000000672
3. Victora CG, Bahl R, Barros AJD, França GVA, Horton S, Krasevec J, et al.
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong
effect. Lancet. (2016) 387:475–90. doi: 10.1016/S0140-6736(15)01024-7
4. Peters SAE, Yang L, Guo Y, Chen Y, Bian Z, Du J, et al. Breastfeeding and the
risk of maternal cardiovascular disease: a prospective study of 300,000 Chinese
women. J Am Heart Assoc. (2017) 6:e006081. doi: 10.1161/JAHA.117.006081
5. Figueiredo B, Canário C, Field T. Breastfeeding is negatively affected by
prenatal depression and reduces postpartum depression. Psychol Med. (2014)
44:927–36. doi: 10.1017/S0033291713001530
6. Bascom EM, Napolitano MA. Breastfeeding duration and primary reasons
for breastfeeding cessation among women with postpartum depressive
symptoms. J Hum Lact. (2016) 32:282–91. doi: 10.1177/0890334415619908
7. Oyetunji
A,
Chandra
P.
Postpartum
stress
and
infant
outcome: a review of current literature. Psychiatry Res. (2020)
284:112769. doi: 10.1016/j.psychres.2020.112769
8. De Filippis G, Cavazzana L, Gimigliano A, Piacenza M, Vimercati
S. Covid-19 pandemic: a frontline hospital reorganization to cope
with therapeutic and diagnostic emergency. Pharmacol Res. (2020)
161:105160. doi: 10.1016/j.phrs.2020.105160
9. Harman T, Wakeford A. About the Infant Microbiome COVID-19 Project.
Microbiome Courses (2020). Available online at: https://microbirth.teachable.
com/courses/846515/lectures/15361177 (accessed October 13, 2020).
10. FMR Global Health. Understanding the Impact of COVID-19 on Hospital
Maternity and Breastfeeding Practices.
11. Stiehm ER, Keller MA. Breast milk transmission of viral disease. Adv Nutr Res.
(2001) 10:105–22. doi: 10.1007/978-1-4615-0661-4_5
12. Lawrence RM. Transmission of infectious diseases through breast milk and
breastfeeding. In: Lawrence RA, Lawrence RM, editors. Breastfeeding: A Guide
for the Medical Profession. Maryland Heights, MO: Elsevier (2011). p. 406–73.
doi: 10.1016/B978-1-4377-0788-5.10013-6
13. Schwartz DA, Graham AL. Potential maternal and infant outcomes from
(Wuhan) Coronavirus 2019-nCoV infecting pregnant women: lessons from
SARS, MERS, and other human Coronavirus infections. Viruses. (2020)
12:194. doi: 10.3390/v12020194
14. Wu Y, Liu C, Dong L, Zhang C, Chen Y, Liu J, et al. Viral shedding of
COVID-19 in pregnant women. SSRN. (2020). doi: 10.2139/ssrn.3562059
15. Groß R, Conzelmann C, Müller JA, Stenger S, Steinhart K, Kirchhoff F, et al.
Detection of SARS-CoV-2 in human breastmilk. Lancet. (2020) 395:1757–
58. doi: 10.1016/S0140-6736(20)31181-8
16. Costa S, Posteraro B, Marchetti S, Tamburrini E, Carducci B, Lanzone A, et al.
Excretion of SARS-CoV-2 in human breast milk. Clin Microbiol Infect. (2020)
26:1430–32. doi: 10.1016/j.cmi.2020.05.027
17. Tam PCK, Ly KM, Kernich ML, Spurrier N, Lawrence D, Gordon DL, et al.
Detectable severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in
human breast milk of a mildly symptomatic patient with coronavirus disease

Frontiers in Pediatrics | www.frontiersin.org

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

5

2019 (COVID-19). Clin Infect Dis. (2020) ciaa673. doi: 10.1093/cid/ciaa673.
[Epub ahead of print].
Chambers C, Krogstad P, Bertrand K, Contreras D, Tobin NH, Bode L, et al.
Evaluation for SARS-CoV-2 in breast milk from 18 infected women. JAMA.
(2020) 324:1347–8. doi: 10.1001/jama.2020.15580
Bertino E, Moro GE, De Renzi G, Viberti G, Cavallo R, Coscia A, et al. SARSCoV-2 in human breast milk and neonatal outcome: a collaborative study.
SSRN [Preprint]. (2020). doi: 10.2139/ssrn.3611974
Bastug A, Hanifehnezhad A, Tayman C, Ozkul A, Ozbay O, Kazancioglu S,
et al. Virolactia in an asymptomatic mother with COVID-19. Breastfeed Med.
(2020) 15:488–91. doi: 10.1089/bfm.2020.0161
Conzelmann C, Groß R, Meister TL, Todt D, Krawczyk A, Dittmer U, et al.
Pasteurization inactivates SARS-CoV-2 spiked breast milk. Pediatrics. (2020)
147:e2020031690. doi: 10.1542/peds.2020-031690
Walker GJ, Clifford V, Bansal N, Stella AO, Turville S, Stelzer-Braid S, et al.
SARS-CoV-2 in human milk is inactivated by Holder pasteurisation but not
cold storage. J Paediatr Child Health. (2020) 56:1872–4. doi: 10.1111/jpc.15065
Fox A, Marino J, Amanat F, Krammer F, Hahn-Holbrook J, Zolla-Pazner S,
et al. Evidence of a significant secretory-IgA-dominant SARS-CoV-2 immune
response in human milk following recovery from COVID-19. medRxiv
[Preprint]. (2020). doi: 10.1101/2020.05.04.20089995
Pace RM, Williams JE, Järvinen KM, Belfort MB, Pace CDW, Lackey KA, et
al. COVID-19 and human milk: SARS-CoV-2, antibodies, and neutralizing
capacity. medRxiv [Preprint]. (2020). doi: 10.1101/2020.09.16.20196071
van Keulen BJ, Romijn M, Bondt A, Dingess KA, Kontopodi E, van der Straten
K, et al. Breastmilk; a source of SARS-CoV-2 specific IgA antibodies. medRxiv
[Preprint]. (2020). doi: 10.1101/2020.08.18.20176743
Fan H, Luo Y, Hong B, Wang L, Jin X, Chen Y, et al. The effect
of whey protein on viral infection and replication of SARS-CoV-2 and
pangolin coronavirus in vitro. Sig Transduct Target Ther. (2020) 5:275.
doi: 10.1038/s41392-020-00408-z
Chang R, Ng TB, Sun WZ. Lactoferrin as potential preventive and
adjunct treatment for COVID-19. Int J Antimicrob Agents. (2020)
56:106118. doi: 10.1016/j.ijantimicag.2020.106118
Conzelmann C, Zou M, Groß R, Harms M, Röcker A, Riedel CU, et al. Storagedependent generation of potent anti-ZIKV activity in human breast milk.
Viruses. (2019) 11:591. doi: 10.3390/v11070591
Pfaender S, Heyden J, Friesland M, Ciesek S, Ejaz A, Steinmann J, et al.
Inactivation of hepatitis C virus infectivity by human breast milk. J Infect Dis.
(2013) 208:1943–52. doi: 10.1093/infdis/jit519
Bode L. Human milk oligosaccharides: every baby needs a sugar mama.
Glycobiology. (2012) 22:1147–62. doi: 10.1093/glycob/cws074
Davenport MH, Meyer S, Meah VL, Strynadka MC, Khurana R. Moms are
not OK: COVID-19 and maternal mental health. Front Glob Womens Health.
(2020) 1:1. doi: 10.3389/fgwh.2020.00001
Grey KR, Davis EP, Sandman CA, Glynn LM. Human
milk
cortisol
is
associated
with
infant
temperament.
Psychoneuroendocrinology. (2013) 38:1178–85. doi: 10.1016/j.psyneuen.2012.
11.002
Padilha M, Danneskiold-Samsøe NB, Brejnrod A, Hoffmann C, Cabral VP,
laucci JM, et al. The human milk microbiota is modulated by maternal diet.
Microorganisms. (2019) 7:502. doi: 10.3390/microorganisms7110502
Caron C, Van Syckle K. Some pregnant women in New York City will have
to deliver babies alone. New York Times (2020 March, 24). Available online
at: https://www.nytimes.com/2020/03/24/parenting/coronavirus-labor-birth.

February 2021 | Volume 8 | Article 633700

Spatz et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Human Milk and COVID-19

54. Bode L, Raman AS, Murch SH, Rollins NC, Gordon JI.
Understanding the mother-breastmilk-infant “triad”. Science. (2020)
367:1070–72. doi: 10.1126/science.aaw6147
55. Spatz DL. Using the coronavirus pandemic as an opportunity to
address the use of human milk and breastfeeding as lifesaving
medical interventions. J Obstet Gynecol Neonatal Nurs. (2020)
49:225–6. doi: 10.1016/j.jogn.2020.03.002
56. Hallowell SG, Froh EB, Spatz DL, Expert Panel on Breastfeeding of
the American Academy of Nursing. Human milk and breastfeeding:
an intervention to mitigate toxic stress. Nurs Outlook. (2017) 65:58–
67. doi: 10.1016/j.outlook.2016.07.007
57. WHO, UNICEF. Enabling Women to Breastfeed Through Better Policies
and Programmes: Global Breastfeeding Score Card. (2018). World Health
Organization. (2018). Available online at: https://www.who.int/nutrition/
publications/infantfeeding/global-bf-scorecard-2018.pdf?ua=1
(accessed
November 2, 2020).
58. Hinson T, Skinner AC, Spatz DL. Subject matter experts identify health equity
concerns in breastfeeding for African American women. J Perinat Neonatal
Nurs. (2020). doi: 10.1097/JPN.0000000000000486
59. Spatz DL. Disparities in breastfeeding and use of pasteurized
donor human milk. MCN Am J Matern Child Nurs. (2020)
45:374. doi: 10.1097/NMC.0000000000000668
60. Froh EB, Schwarz J, Spatz DL. Lactation outcomes among dyads following
participation in a model of group prenatal care for patients with
prenatally diagnosed fetal anomalies. Breastfeed Med. (2020) 15:698–
702. doi: 10.1089/bfm.2020.0061
61. Spatz DL. Changing the prenatal care paradigm to improve
breastfeeding outcomes. MCN Am J of Matern Child Nurs. (2020)
45:186. doi: 10.1097/NMC.0000000000000619
62. Spatz DL. Getting it right: the critical window to effectively establish lactation.
Infant. (2020) 16:58–60.
63. Spatz DL, Miller J. When your breasts might not work: how health care
professionals can provide anticipatory guidance. J Perinat Educ. (2021) 30:13–
8. doi: 10.1891/J-PE-D-20-00014
64. Acquaye SN, Spatz DL. An integrative review: the role of the doula
in breastfeeding initiation & duration. J Perinat Educ. (2021) 30:29–47.
doi: 10.1891/J-PE-D-20-00037
65. Consales A, Crippa BL, Cerasani J, Morniroli D, Damonte M, Bettinelli ME,
et al. Overcoming rooming-in barriers: a survey on mothers’ perspectives.
Front Pediatr. (2020) 8:53. doi: 10.3389/fped.2020.00053
66. COVID-19 Infant and Young Child Feeding Constellation. Available online at:
http://www.usbreastfeeding.org/page/covid-19-constellation (December 27,
2020).
67. Spatz DL. Beyond BFHI: the Spatz 10-step and breastfeeding resource nurse
models to improve human milk and breastfeeding outcomes. J Perinat
Neonatal Nurs. (2018) 32:164–74. doi: 10.1097/JPN.0000000000000339
68. Fugate K, Hernandez I, Ashmeade T, Miladinovic B, Spatz DL. Improving
human milk and breastfeeding practices in the NICU. J Obstet Gynecol
Neonatal Nurs. (2015) 44:426–38. doi: 10.1111/1552-6909.12563
69. Takako H, Mizue M, Izumi H, Chie O, Harue T, Uchida M, et al.
Improving human milk and breastfeeding rates in a perinatal hospital
in Japan: a quality improvement project. Breastfeed Med. (2020) 15:538–
45. doi: 10.1089/bfm.2019.0298

html#:~:text=Women%20giving%20birth%20at%20two,frightened%20about
%20their%20upcoming%20deliveries (accessed April 7, 2020).
Arora KS, Mauch JT, Gibson KS. Labor and delivery visitor policies during the
COVID-19 pandemic: balancing risks and benefits. JAMA. (2020) 323:2468–
69. doi: 10.1001/jama.2020.7563
Mahoney AD, White RD, Velasquez A, Barrett TS, Clark RH, Ahmad
KA. Impact of restrictions on parental presence in neonatal intensive
care units related to coronavirus disease (2019). J Perinatol. (2020) 40:36–
46. doi: 10.1038/s41372-020-0753-7
Tomori C, Gribble K, Palmquist AEL, Ververs M-T, Gross MS. When
separation is not the answer: breastfeeding mothers and infants affected by
COVID-19. Matern Child Nutr. (2020) 16:e13033. doi: 10.1111/mcn.13033
Davanzo R, Merewood A, Manzoni P. Skin-to-skin contact at birth in
the COVID-19 era: in need of help! Am J Perinatol. (2020) 37: S1–
4. doi: 10.1055/s-0040-1714255
Narang K, Ibirogba ER, Elrefaei A, Trad ATA, Theiler R, Nomura R, et al.
SARS-CoV-2 in pregnancy: a comprehensive summary of current guidelines.
J Clin Med. (2020) 9:1521. doi: 10.3390/jcm9051521
Dumitriu D, Emeruwa UN, Hanft E, Liao GV, Ludwig E, Walzer L, et
al. Outcomes of neonates born to mothers with severe acute respiratory
syndrome Coronavirus 2 infection at a large medical center in New York City.
JAMA Pediatr. (2020) e204298. doi: 10.1001/jamapediatrics.2020.4298 [Epub
ahead of print].
de Oliveira LV, da Silva CRAC, Lopes LP, Agra IKR. Current evidence of SARSCoV-2 vertical transmission: an integrative review. Rev Assoc Med Bras. (1992)
(2020) 66:130–35. doi: 10.1590/1806-9282.66.s2.130
Bwire GM, Njiro BJ, Mwakawanga DL, Sabas D, Sunguya BF. A systematic
review of vertical transmission and antibodies against SARS- CoV-2
among infants born to mothers with COVID-19. J Med Virol. (2020)
doi: 10.1002/jmv.26622
Agosti, M, Davanzo R, Mosca F. L’allattamento in era COVID-19
(Breastfeeding in the COVID-19 era). SINInforma. (2020) 13:1–2.
Zanardo V, Manghina V, Giliberti L, Vettore M, Severino L, Straface G.
Psychological impact of COVID-19 quarantine measures in northeastern Italy
on mothers in the immediate postpartum period. Int J Gynaecol Obstet. (2020)
150:184–88. doi: 10.1002/ijgo.13249
WHO. Clinical Management of COVID-19: Interim Guidance. World
Health Organization. (2020). Available online at: https://apps.who.int/iris/
bitstream/handle/10665/332196/WHO-2019-nCoV-clinical-2020.5-eng.pdf?
sequence=1&isAllowed=y (accessed October 10, 2020).
Cheema R, Partridge E, Kair LR, Kuhn-Riordon KM, Silva AI, Bettinelli
ME, et al. Protecting breastfeeding during the COVID-19 pandemic. Am J
Perinatol. (2020). doi: 10.1055/s-0040-1714277
Davanzo R. Breast feeding at the time of COVID-19: Do not forget
expressed mother’s milk, please. Arch Dis Child Fetal Neonatal Ed. (2020)
105:455. doi: 10.1136/archdischild-2020-319149
CDC. How to Keep Your Breast Pump Kit Clean: The Essentials. Centers for
Disease Control and Prevention. (2020). Available online at: https://www.cdc.
gov/healthywater/hygiene/healthychildcare/infantfeeding/breastpump.html
(accessed October 10, 2020).
Rigourd V, Benali M, Poupon J, Langard, J, Goudard A, et al. Chlorine
solutions for an efficient and safe method of decontamination of breast pump
milk collection kits during and after the COVID-19 pandemic. Front Nutr Clin
Nutr. doi: 10.3389/fnut.2021.574311
Marinelli KA. International perspectives concerning donor milk banking
during the SARS-CoV-2 (COVID-19) pandemic. J Hum Lact. (2020) 36:492–
97. doi: 10.1177/0890334420917661
Rigourd V, Lapillonne A. A call to ensure access to human milk for vulnerable
infants during the COVID-19 epidemic. J Hum Lact. (2020) 36:624–25.
doi: 10.1177/0890334420938036
Jayagobi PA, Chien CM. Maintaining a viable donor milk
supply
during
the
SARS-CoV-2
(COVID-19)
pandemic.
J
Hum
Lact.
(2020)
36:622–3.
doi:
10.1177/08903344209
31828
Shenker N, Virtual Collaborative Network of Human Milk Banks and
Associations. Maintaining safety and service provision in human milk
banking: a call to action in response to the COVID-19 pandemic. Lancet Child
Adolesc Health. (2020) 4:484–85. doi: 10.1016/S2352-4642(20)30134-6

Frontiers in Pediatrics | www.frontiersin.org

Conflict of Interest: JG serves as member of the National Health Council and is
also director of the Dutch national Human Milk Bank.
The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.
Copyright © 2021 Spatz, Davanzo, Müller, Powell, Rigourd, Yates, Geddes, van
Goudoever and Bode. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

6

February 2021 | Volume 8 | Article 633700

