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The COVID-19 pandemic has had a significant impact on the operation of donor human milk banks in various
countries such as China, Italy and India. It is understandable that this impact on operations of donor human milk
might hamper the capability of these milk banks to provide sufficient pasteurized donor milk to neonates who
need it. Contrary to developed world, predominant donors in developing nations are mothers of hospitalised
neonates who have a relatively long period of hospital stay. This longer maternal hospital stay enhances the
feasibility of milk donation by providing mothers with access to breast pumps to express their milk. Any excess milk
a mother expresses which is above the needs of their own infant can be voluntarily donated. This physical
proximity of milk banks to donors may help continuation of human milk donation in developing nations during the
pandemic. Nevertheless, protocols need to be implemented to i) ensure the microbiological quality of the milk
collected and ii) consider steps to mitigate potential consequences related to the possibility of the donor being an
asymptomatic carrier of COVID-19. We present the procedural modifications implemented at the Comprehensive
Lactation Management Centre at Lady Hardinge Medical College in India to promote breastfeeding and human
milk donation during the pandemic which comply with International and National guidelines. This commentary
provides a perspective from a milk bank in India which might differ from the perspective of the international donor

human milk banking societies.
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Background
The novelty of the causative agent for COVID-19, the
SARS-CoV-2 virus means that various aspects of the dis-
ease including its epidemiology, pathophysiology, clinical
manifestations and management remain largely un-
known. Clinical manifestations reported in COVID-19
patients include the full spectrum from asymptomatic
carriers, to mild pneumonia-like symptoms, to severe re-
spiratory distress or having a fatal outcome [1].

Pregnant women are immune suppressed and were re-
ported to be more susceptible to respiratory infections
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including SARS-CoV and MERS-CoV [2, 3]. Adverse ef-
fects on pregnancy and perinatal outcomes such as sud-
den miscarriage, preterm labour, and intrauterine
growth retardation have been well established in
mothers with SARS-CoV [2].

Benefits of breastfeeding and human milk feeding for
neonates have been well documented. The World Health
Organization recommends observing necessary precau-
tions for IPC (Infection, Prevention and Control) and
continuing breastfeeding when a mother has, or is sus-
pected of, COVID-19 infection [4]. Table 1 summarises
the breastfeeding, expressed breast milk and donor milk
guidelines from various organisations during the
COVID-19 pandemic.

Davanzo [17], Chen [6] and Favre [7] from Italy,
China, and Switzerland have expressed concern
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Table 1 Summary of clinical and milk banking recommendations regarding breastfeeding, breast milk, and donor human milk
banking by various international and national organisations during the COVID-19 pandemic

Guidelines Date published Recommendations about breastfeeding/breast milk/ donor milk Reference
number
International guidelines
UNICEF - Breastfeeding with necessary precautions; expressed breast milk if mother is too ill [5]
World Health Organization 13 March 2020 Breastfeeding with necessary precautions [4]
National guidelines
China 3 February 2020  Isolate the mother and provide expressed breast milk [6]
Switzerland 3 March 2020 Isolation of mother and no direct breastfeeding during 14 days of isolation [7]
Italy 3 April 2020 Direct breastfeeding for asymptomatic and pauci-symptomatic mothers, expressed [8]
breast milk if mother is too sick.
Australia 29 March 2020 Breastfeeding with necessary precautions 9]
India 1 April 2020 Breastfeeding with necessary precautions; expressed breast milk if isolation of mother [10]
is possible
United States of America 4 April 2020 Breastfeeding with necessary precautions, expressed breast milk [11,12]
2 April 2020 Isolate the mother and provide expressed breast milk [13]
Canada 11 April 2020 Breastfeeding with necessary precautions n4
Milk banking guidelines
EMBA 25 February 2020  Rigorous donor screening. Safe to use breast milk. Donation suspended for [15]
symptomatic mothers
HMBANA 4 April 2020 Rigorous donor screening. Safe to use breast milk. Heat inactivation of virus and [16]

pasteurization efficacy

regarding breastfeeding amidst the COVID-19 pan-
demic. Whereas, Chinese guidelines are highly conserva-
tive, promoting separation of baby and mother with the
use of Pasteurized Donor Human Milk (PDHM); some
guidelines recommend use of expressed breast milk if
feasible but no direct breastfeeding. Most others now
recommend direct breastfeeding ensuring hand hygiene
and use of face mask while nursing. Recommendations
are to maintain physical separation at other times (main-
tain a distance of 2 m between mother and baby) in view
of a concern related to the risk of SARS-CoV-2 trans-
mission. A perspective dated 20 May 2020 by Boscia
clearly reiterates direct breastfeeding with respiratory
and hand hygiene by the mother [18].

The WHO scientific brief based on a systematic review
including data prior to 15 May 2020, comprising of 46
mother baby dyads acknowledged lack of sufficient data
but a low risk of SARS-CoV-2 transmission through
breast milk culminating in the recommendation to initi-
ate and continue direct breastfeeding for infants born to
COVID-19 suspect/confirmed mothers [19]. The pres-
ence of viral RNA in breast milk has been reported by
Wu et al. [20], Grof$ et al. [21], Kritsmen et al. [22] and
Chambers et al. [23] whereas multiple other studies did
not detect the presence of viral RNA in breast milk [24—
29]. However, Chambers et al. further report the absence
of viable RNA on cell culture and complete inactivation of
viral particles through Holder pasteurization (a common

process in human milk banks) [23]. These observations
were subsequently fully supported by Unger et al. [30].

Breast milk possesses numerous bioactive components
including immunoglobulins, lactoferrin, lysozymes, oli-
gosaccharides and microRNA. The presence of pro-
tective antibodies against SARS-CoV and specifically
against receptor-binding domain of spike protein of
SARS-CoV-2 has been reported in various studies
[31-34] although the antibody expression pattern in
breast milk remains unclear [24]. Although case re-
ports of infants testing positive for SARS-CoV-2 at
36h, 15days, 17 days, 55days and 3 months of life
[35—39] raise concerns of horizontal transmission, the
existing evidence does not support vertical transmis-
sion of SARS-CoV-2 or infection through breast milk
and the recent commentary by Gribble et al. [40],
promotes and supports the recommendations of the
WHO for continuing breastfeeding.

COVID-19 suspicion or positivity in a mother, her iso-
lation to a COVID ward and surrounding uncertainties
during parturition have unfortunately resulted in
mothers being separated from their infants. Under such
circumstances, direct breastfeeding and expressing
breast milk may not be possible, donor human milk has
been considered as the best alternative. An initial guide-
line also suggests the consideration of donor human
milk [41]. However, concerns over feasibility of such a
strategy and capability of donor human milk banks to
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sustain all such babies have been shared by various ex-
perts [42-44].

In the recent commentary regarding an international
perspective on donor human milk banking during
COVID-19 pandemic in the Journal of Human Lacta-
tion, Marinelli explores the challenges faced by the inter-
national donor human milk banking community [42]. It
highlights the risk involved and shortage of supply of
raw milk to donor human milk banks. However, this
commentary does not reflect upon the possible role of
human milk banks in promoting breastfeeding and pro-
viding donor milk as gap support to isolated infants in
NICU and PICU. The commentary also does not reflect
upon precautions to be observed by human milk bank
personnel and advantages of hospital based human milk
bank setups. Finally, the reflections are based on human
milk bank setups in developed nations.

Moro et al. from Italy shares the negative impact of
COVID-19 on donor human milk bank systems [44]. In
a news article shared by regional centre in Jaipur, India,
a decline of 75% in donor human milk collected was re-
ported between 23 March and 8 June 2020. Informal
conversations between centres across the nation high-
light similar observations. It is to be evaluated carefully
whether the root causes of decline can be attributed to na-
tionwide lockdown measures, stigma and uncertainty as-
sociated with COVID-19 or if the decline is relative to a
decreased number and hospital stay of patients. This com-
mentary aims to explore the role of human milk banks in
promoting breastfeeding and providing options for the
supply of milk for neonates during the COVID-19 pan-
demic in low- and middle-income countries (LMICs) like
India by sharing the experiences and challenges from Vat-
salya Maatri Amrit Kosh at Lady Hardinge Medical Col-
lege, New Delhi, India.

Structure of milk banks in India

In India, human milk banks are established as Lactation
Management Centres (LMC) at three levels such as, Lac-
tation Support Units (LSU) at delivery points, Lactation
Management Units (LMU) at district levels with func-
tional Special Newborn Care Units (SNCU) and Compre-
hensive Lactation Management Centres (CLMC) at a
tertiary level (Fig. 1). India now has nearly 80 milk banks,
operational as per the National Guidelines on Lactation
Management Centres in Public Health Facilities [45].

The donation of milk is a non-incentivised process
and remains a completely voluntary activity. The guide-
lines condemn the usage of donated human milk for
commercial purposes. The protocol for screening of do-
nors is stringent and concurs with the donation policies
of other human milk banking associations [15]. The pro-
cessing of milk in the milk banks including storage,
thawing, pasteurization, testing and storage till
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disbursement, all follow good manufacturing practices.
Quality assurance of the process accompanied by a de-
tailed food safety approach elaborated as Hazard Ana-
lysis and Critical Control Points are extensively detailed
in the guidelines and adhered to in the milk banking
process [45].

Scenarios during COVID-19 pandemic

Expression

The predominant way of expressing milk for an infant
who cannot breastfeed directly in LMIC is hand expres-
sion. In accordance with the interim guidelines for
breastfeeding during COVID-19, maintaining proper
hand hygiene is strictly enforced [46]. The expression of
milk by pumping is usually supervised by a lactation
counsellor during daytime hours. However, due to re-
source limitation mothers usually need to hand express
their milk during the night.

At our centre, a CLMC, the milk expressed using
breast pumps under lactation counsellor’s supervision is
usually sent back to the NICU to feed mother’s own
milk to her own baby. The electric breast pumps are
currently stationed in CLMC due to space and cost con-
straints. The mother comes to CLMC to express her
milk through pumping. A mother’s milk is donated only
if it is in excess of her own infant’s need and the mother
is willing to donate. This presents a unique opportunity
for human milk banks to play a quintessential role in en-
suring the adherence to recommendations of hand hy-
giene and measures under IPC while expressing the
milk. This also relieves the NICU staff of additional bur-
den of expression and taking care of pumps and safe-
guards that the benefits of mother’s own milk are passed
onto the neonate.

The general hygienic practices implemented at LMUs
and CLMCs ensure cleanliness and prevent cross con-
tamination. In addition, during this pandemic a few ex-
perts emphasised practices for mothers to follow at our
centre including:

1. Before entering, a mother is verbally screened for
symptoms of flu-like illness by a health care profes-
sional. If the mother is symptomatic, she is referred
to the COVID-19 screening facility at the hospital
and is only allowed to express if reported negative
for COVID-19.

2. Adherence of mothers and milk bank staff to social
distancing during expression of milk and while
practicing hand hygiene.

3. A limited number of mothers and health care
professionals are allowed in the expression room.

4. Milk Bank staff who can work from home have
been relieved and only called on duty, if necessary.
Our centre is fully functional at its maximum



Bhasin et al. International Breastfeeding Journal (2020) 15:104 Page 4 of 6
Functions of
human milk bank

B
|
CLMCs ‘ 1. Lactation counselling
Medical college with and breastfeeding
NICU and district hospitals initiation.
2. Stimulation and
expression support

LMCs )
| through electric
| breast pumps.
Collection of donor

at district Hospital/ large °
o\ ;
human milk.

sub district hospitals with
functional SNCU
4. Storage of donor
human milk.

5. Processing of donor
human milk.

6. Dispensing of donor
human milk.

LSUs

at all delivery point

Fig. 1 Levels of facility-based Lactation Management Centres in India. Functions of a human milk bank include lactation support and
consultation, expression by electric pumps, collection, storage and processing of human milk and dispensing to NICUs. According to the Indian
guidelines for CLMCs, electric breast pumps are provided in LMCs and CLMCs and pasteurization units (Milk Processing) is limited to CLMCs. Milk
collected at LMCs is to be transported to CLMCs from where processed milk is sent back to LMCs. (Adapted from the National Guidelines on

Lactation Management Centres in Public Health Facilities [45])

capacity with the minimum number of necessary
staff.

5. Face masks are worn by health care professionals
and mothers at all times.

6. Lactation counsellors are provided with personal
protective equipment (PPE) for assisting a Covid-19
suspect or positive mother during pumping to avoid
unnecessary contact with surface. (A dedicated lacta-
tion counsellor in PPE helps and ensures mothers ex-
press their breast milk hygienically and use the
correct technique during their hospital stay. If a
mother is sick requiring hospitalisation then although
she cannot breastfeed directly, her expressed milk is
used but if she is on respiratory support then she is
unable to breastfeed directly or express her milk and
the baby receives PDHM or formula milk depending
on gestation and sickness level of the baby. Contrain-
dications are by far and large the same as those for
COVID-19 negative mother.)

7. Autoclaved closed containers are supplied to the milk
bank from the NICU and mothers carry their
expressed milk in those closed containers to the NICU.

Donation

Reportedly, amidst the ongoing COVID-19 pandemic,
the international donor human milk banking community
is impacted by COVID-19preventative measures [42—
44]. The practices followed at donor human milk banks
ensure the safety of donor human milk. The negative
impact shared by Moro et al. [44] and in India may be

due to poor access to blood collection of new donors as
well as issues with the collection and delivery of donated
milk from home.

In India and many other LMICs, predominant donors to
human milk banks at tertiary care hospitals are mothers
who have given birth to infants requiring NICU admissions
[47]. These donors express the milk in human milk banks,
and during this ongoing pandemic, have continued to stay
at the hospital. This is contrary to donor human milk banks
in other countries where mothers tend to express their milk
at home and transport it to the milk banks. The presence
of mothers with preterm infants in the hospitals provides a
unique opportunity for human milk banks such as ours to
act as a reservoir of donor human milk.

As a precautionary step, questions about possible travel
history, history of contact with a COVID-19 positive per-
son, residence in a containment area or belonging to a
hotspot zone along with presence of flu-like illness have
been added to the existing donor registration form. These
are similar to the questions asked for non-donor mothers
who visit the centre to express with breast pumps.

Pasteurization

The process of handling milk in a milk bank requires good
manufacturing practices and the use of PPE to protect the
personnel and donated human milk from unnecessary ex-
posure. Donor screening and microbiological profiling of
raw donor human milk and pasteurization ensures the
safety of the PDHM. As elaborated by the European Milk
Banking Association (EMBA) in its statement, the process
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of pasteurization could potentially help destroy SARS-
CoV-2, if present [15]. The statement is supported by re-
cent studies demonstrating complete elimination of viral
load after exposure at 56 °C for 30 mins [23, 30, 48].

Hygiene helpers

Hygiene helpers are responsible for cleaning plasticware
in CLMCs. In view of the fact that mothers visiting the
facility could potentially be asymptomatic carriers of
SARS-CoV-2, appropriate protective gear like face
shields, N-95 masks, gowns and gloves are donned by
the hygiene helpers while handling the plasticware uti-
lized for mothers during milk expression.

Human milk banks should maintain impeccable hygiene
standards at all times. With the well debated issue sur-
rounding the handling of human milk containers as being
potential sources of SARS-CoV-2 transmission, Marinelli
et al. suggested using “high level of disinfection” bleach to
clean plasticwares in milk banks [42]. Alternatively,
HMBANA suggested the bottle transfer technique [49]. In
an article by Moro et al. [44], the author shares the notion
of single use disposable bottles in Italy and suggests ex-
ploring the potential of cleaning outside surface of the
bottles with silver ions as suggested by Peila et al. [50]. In
resource limited environment, implementation of many of
these suggestions including single use bottle might not be
economically feasible.

What is interesting to note is that the temperature sta-
bility study reports complete inactivation of SARS-CoV-
2 virus after 5min of exposure at 70 degrees Celsius
[48]. The process of cleaning the lactasets (i.e. breast
shields, membranes, valves, connectors, and tubes) and
bottles in settings similar to ours includes dipping them
in soap solution before rinsing under running water.
Thereafter, the plastic wares are kept in boiling water
(100 degrees Celsius) for 20 min and dried using a hot
air oven. The relevance of this cleaning process in con-
text with SARS-CoV-2 is still to be explored.

Conclusion
The ongoing pandemic has impacted the functioning of
human milk banks throughout the world. Attempts
should be made to minimise the impact on the health
and well-being of the vulnerable infants. Breast milk has
notable benefits for the neonate including the potential
for transfer of bioactive agents such as anti-infective
antibodies along with other established long-term bene-
fits. The core belief of human milk banking across the
globe is to promote and strengthen breastfeeding.
Human milk banks in developing nations have a pivotal
role during these unpropitious circumstances to facilitate
the use of breast milk and ensure provision of donor milk
as gap support to the most vulnerable preterm infants (<
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1500 g and < 32 weeks gestation) if mother’s own milk is
not available.

Abbreviations

CLMC: Comprehensive Lactation Management Centre; COVID 19: Coronavirus
Disease 2019; EMBA: European Milk Banking Association; LMU: Lactation
Management Unit; LSU: Lactation Support Unit; MERS-CoV: Middle Eastern
Respiratory Syndrome Corona Virus; PDHM: Pasteurized Donor Human Milk;
SARS-CoV: Severe acute respiratory syndrome Corona Virus; SDH: Sub District
Hospitals; SNCU: Special Newborn Care Units

Acknowledgements

The contribution of the nurses and doctors from NICU at Department of
Pediatrics, along with Department of Global Health OUH, Oslo, Norway, in
helping establish the milk bank and train the staff of the National
Comprehensive Lactation Management Centre of LHMC is gratefully
acknowledged. We are grateful to the efforts of the staff of National CLMC
who play a vital role in ensuring seamless functioning of the centre.

Authors’ contributions

Both MB and SN contributed to the ideation of the study. MB and SG have
contributed to the design of the study and initial drafting for the study. SN
and SG have critically reviewed and finalised the content of the study. The
author(s) read and approved the final manuscript.

Funding
The authors declare no funding was received for this commentary.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analysed during the current study.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 May 2020 Accepted: 25 November 2020
Published online: 02 December 2020

References

1. LuR, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications for virus origins and
receptor binding. Lancet. 2020,395:565-74. https.//doi.org/10.1016/S0140-
6736(20)30251-8.

2. Wong SF, Chow KM, Leung TN, Ng WF, Ng TK, Shek CC, et al. Pregnancy
and perinatal outcomes of women with severe acute respiratory syndrome.
Am J Obstet Gynecol. 2004;191:292-7.

3. Alserehi H, Wali G, Alshukairi A, Alraddadi B. Impact of Middle East
respiratory syndrome coronavirus (MERS-CoV) on pregnancy and perinatal
outcome. BMC Infect Dis. 2016;16:105.

4. Clinical management of severe acute respiratory infection when COVID-19
is suspected. https.//www.who.int/publications-detail/clinical-management-
of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-
infection-is-suspected. Accessed 12 Apr 2020.

5. Coronavirus disease (COVID-19): What parents should know. https.//www.
unicef.org/stories/novel-coronavirus-outbreak-what-parents-should-know.
Accessed 12 Apr 2020.

6. Chen D, Yang H, Cao Y, Cheng W, Duan T, Fan C, et al. Expert consensus for
managing pregnant women and neonates born to mothers with suspected
or confirmed novel coronavirus (COVID-19) infection. Int J Gynaecol Obstet.
2020;149:130-6.

7. Favre G, Pomar L, Qi X, Nielsen-Saines K, Musso D, Baud D. Guidelines for
pregnant women with suspected SARS-CoV-2 infection. Lancet Infect Dis.
2020;20:652-3.

8. Davanzo R, Moro G, Sandri F, Agosti M, Moretti C, Mosca F. Breastfeeding
and coronavirus disease-2019. Ad interim indications of the Italian Society


https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30251-8
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.unicef.org/stories/novel-coronavirus-outbreak-what-parents-should-know
https://www.unicef.org/stories/novel-coronavirus-outbreak-what-parents-should-know

Bhasin et al. International Breastfeeding Journal

18.
19.

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

(2020) 15:104

of Neonatology endorsed by the Union of European Neonatal & Perinatal
Societies. Matern Child Nutr. 2020;16(3):¢13010. https//doi.org/10.1111/mcn.
13010.

Covid-19. Australian Breastfeeding Association for Health Professionals.
https.//abaprofessional.asn.au/download/covid-19/. Accessed 12 Apr 2020.
Chawla D, Chirla D, Dalwai S, Deorari AK, Ganatra A, Gandhi A, et al.
Perinatal-neonatal management of COVID-19 infection - guidelines of the
Federation of Obstetric and Gynecological Societies of India (FOGSI),
National Neonatology Forum of India (NNF), and Indian academy of
pediatrics (IAP). Indian Pediatr. 2020.

Considerations for inpatient obstetric healthcare settings | CDC. https.//
www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetric-healthcare-
guidance.html#anchor_1582067978854. Accessed 12 Apr 2020.

CDC. Coronavirus disease (COVID-19) and breastfeeding. Centers for Disease
Control and Prevention. 2020. https://www.cdc.gov/breastfeeding/
breastfeeding-special-circumstances/maternal-or-infant-illnesses/covid-19-
and-breastfeeding.html. Accessed 12 Apr 2020.

Critical updates on COVID-19. http://services.aap.org/en/pages/2019-novel-
coronavirus-covid-19-infections/. Accessed 12 Apr 2020.

Canada PHA of. COVID-19: Pregnancy, childbirth and caring for newborns:
Advice for mothers. aem. 2020. https://www.canada.ca/en/public-health/
services/publications/diseases-conditions/pregnancy-advise-mothers.html.
Accessed 12 Apr 2020.

COVID-19: EMBA position statement | EMBA. https://europeanmilkbanking.
com/covid-19-emba-position-statement/. Accessed 12 Apr 2020.

Milk Banking and COVID-19. https.//www.hmbana.org/news/statement-on-
coronavirus.html. Accessed 12 Apr 2020.

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.
Boscia C. Skin-to-skin care and COVID-19. Pediatrics. 2020;146:220201836.
Breastfeeding and COVID-19. https://www.who.int/news-room/
commentaries/detail/breastfeeding-and-covid-19. Accessed 18 Aug 2020.
Wu Y, Liu C, Dong L, Zhang C, Chen Y, Liu J, et al. Coronavirus disease 2019
among pregnant Chinese women: case series data on the safety of vaginal
birth and breastfeeding. BJOG. 2020;127:1109-15. https.//doi.org/10.1111/
1471-0528.16276.

GroR R, Conzelmann C, Mller JA, Stenger S, Steinhart K, Kirchhoff F, et al.
Detection of SARS-CoV-2 in human breastmilk. Lancet. 2020;395:1757-8.
https://doi.org/10.1016/50140-6736(20)31181-8.

Kirtsman M, Diambomba Y, Poutanen SM, Malinowski AK,
Vlachodimitropoulou E, Parks WT, et al. Probable congenital SARS-CoV-2
infection in a neonate born to a woman with active SARS-CoV-2 infection.
CMAJ. 2020;192:E647-50.

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. https://doi.org/10.1001/jama.2020.15580.

Lackey KA, Pace RM, Williams JE, Bode L, Donovan SM, Jarvinen KM, et al.
SARS-CoV-2 and human milk: What is the evidence? Matern Child Nutr.
2020;16(4):213032. https//doi.org/10.1111/mcn.13032.

Marin Gabriel MA, Malalana Martinez AM, Marin Martinez ME, Anel PJ.
Negative transmission of SARS-CoV-2 to hand-expressed colostrum from
SARS-CoV-2-positive mothers. Breastfeed Med. 2020;15:492-4.

Li'Y, Zhao R, Zheng S, Chen X, Wang J, Sheng X, et al. Lack of vertical
transmission of severe acute respiratory syndrome coronavirus 2, China.
Emerg Infect Dis. 2020,26:1335-6.

Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible vertical
transmission of SARS-CoV-2 from an infected mother to her newborn.
JAMA. 2020;323:1846-8. https.//doi.org/10.1001/jama.2020.4621.

Wang X, Zhou Z, Zhang J, Zhu F, Tang Y, Shen X. A case of 2019 novel
coronavirus in a pregnant woman with preterm delivery. Clin Infect Dis.
2020;71(15):844-6.

Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics
and intrauterine vertical transmission potential of COVID-19 infection in
nine pregnant women: a retrospective review of medical records. Lancet.
2020;395:809-15. https://doi.org/10.1016/S0140-6736(20)30360-3.

Unger S, Christie-Holmes N, Guvenc F, Budylowski P, Mubareka S, Gray-Owen SD,
et al. Holder pasteurization of donated human milk is effective in inactivating
SARS-CoV-2. CMAJ. 2020;192:E871-4. https//doi.org/10.1503/cmaj.201309.
Robertson CA, Lowther SA, Birch T, Tan C, Sorhage F, Stockman L, et al.
SARS and pregnancy: a case report. Emerg Infect Dis. 2004;10(2):345-8.
https.//doi.org/10.3201/eid1002.030736.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 6 of 6

Dong Y, Chi X, Hai H, Sun L, Zhang M, Xie W-F, et al. Antibodies in the
breast milk of a maternal woman with COVID-19. Emerg Microbes Infect.
2020;9:1467-9. https://doi.org/10.1080/22221751.2020.1780952.

Fox A, Marino J, Amanat F, Krammer F, Hahn-Holbrook J, Zolla-Pazner S,

et al. Evidence of a significant secretory-lgA-dominant SARS-CoV-2 immune
response in human milk following recovery from COVID-19. medRxiv. 2020;:
2020.05.04.20089995. https://doi.org/10.1101/2020.05.04.20089995.

Peng S, Zhu H, Yang L, Cao L, Huang X, Dynes M, et al. A study of
breastfeeding practices, SARS-CoV-2 and its antibodies in the breast milk of
mothers confirmed with COVID-19. SSRN scholarly paper. Social Science
Research Network: Rochester, NY; 2020. https://doi.org/10.2139/s5rn.3618191.
Case report of neonatal 2019 coronavirus disease in China | Clinical
Infectious Diseases | Oxford Academic. https://academic.oup.com/cid/
advance-article/doi/10.1093/cid/ciaa225/5803274. Accessed 1 Apr 2020.
Aghdam MK, Jafari N, Eftekhari K. Novel coronavirus in a 15-day-old neonate
with clinical signs of sepsis, a case report. Infect Dis Ther. 2020,0:1-3.
https://doi.org/10.1080/23744235.2020.1747634.

Lingkong Z, Xuwei T, Wenhao Y, Jin W, Xin L, Zhisheng L. First case of
neonate with COVID-19 in China. Chin J Pediatrics. 2020,58:279-80. https://
doi.org/10.3760/cma,j.cn112140-20200212-00081.

Cui'Y, Tian M, Huang D, Wang X, Huang Y, Fan L, et al. A 55-day-old female
infant infected with 2019 novel coronavirus disease: presenting with
pneumonia, liver injury, and heart damage. J Infect Dis. 2020,221(11):1775-
81. https://doi.org/10.1093/infdis/jiaal13.

Yuehua Z, Daojiong L, Meifang X, Jiachong W, Yong W, Zhixian L, et al.
2019-novel coronavirus infection in a three-month-old baby. Zhonghua Er
Ke Za Zhi. 2020;58:E006. https://doi.org/10.3760/cma,j.issn.0578-1310.2020.
0006.

Gribble K, Mathisen R, Ververs M, Coutsoudis A. mistakes from the HIV
pandemic should inform the COVID-19 response for maternal and newborn
care. Int Breastfeed J. 2020;15:-67. https://doi.org/10.1186/513006-020-
00306-8.

Wang L, Shi'Y, Xiao T, Fu J, Feng X, Mu D, et al. Chinese expert consensus
on the perinatal and neonatal management for the prevention and control
of the 2019 novel coronavirus infection (First edition). Ann Transl Med. 2020;
8. https://doi.org/10.21037/atm.2020.02.20.

Marinelli KA. International perspectives concerning donor milk banking
during the SARS-CoV-2 (COVID-19) pandemic. J Hum Lact. 2020;36:492-7.
https://doi.org/10.1177/0890334420917661.

Furlow B. US NICUs and donor milk banks brace for COVID-19. Lancet Child
Adolesc Health. 2020;4:355. https://doi.org/10.1016/52352-4642(20)30103-6.
Moro GE, Bertino E. Breastfeeding, human milk collection and containers,
and human milk banking: hot topics during the COVID-19 pandemic. J Hum
Lact. 2020,0890334420934391. https://doi.org/10.1177/0890334420934391.
National guidelines on lactation management centres in public health
setups, Ministry of health and family welfare, Government of India. http://
nhm.gov.in/images/pdf/programmes/IYCF/National _Guidelines_Lactation_
Management_Centres.pdf.
Hand_Hygiene_Why_How_and_When_Brochure.pdf. https://www.who.int/
gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf. Accessed
20 Jun 2020.

Nangia S, Ramaswamy VWV, Bhasin M. The profile of donors to a human milk
bank in a developing nation. Breastfeed Med. 2020;15:135-9. https://doi.org/
10.1089/bfm.2019.0212.

Chin AWH, Chu JTS, Perera MRA, Hui KPY, Yen H-L, Chan MCW, et al.
Stability of SARS-CoV-2 in different environmental conditions. Lancet
Microbe. 2020,0. https://doi.org/10.1016/52666-5247(20)30003-3.

Milk handling for COVID-19 positive or suspected mothers in the hospital
setting. https://www.hmbana.org/news/milk-handling-for-covid-19-positive-
or-suspected-mothers-in-the-hospital-setting.html. Accessed 19 Aug 2020.
Peila C, Coscia A, Bertino E, Moro GE. Manufacturing specific feeding bottles
to improve the microbiological safety of human milk. J Hum Lact. 2016;32:
391-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1111/mcn.13010
https://doi.org/10.1111/mcn.13010
https://abaprofessional.asn.au/download/covid-19/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetric-healthcare-guidance.html#anchor_1582067978854
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetric-healthcare-guidance.html#anchor_1582067978854
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetric-healthcare-guidance.html#anchor_1582067978854
https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/maternal-or-infant-illnesses/covid-19-and-breastfeeding.html
https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/maternal-or-infant-illnesses/covid-19-and-breastfeeding.html
https://www.cdc.gov/breastfeeding/breastfeeding-special-circumstances/maternal-or-infant-illnesses/covid-19-and-breastfeeding.html
http://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/
http://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/pregnancy-advise-mothers.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/pregnancy-advise-mothers.html
https://europeanmilkbanking.com/covid-19-emba-position-statement/
https://europeanmilkbanking.com/covid-19-emba-position-statement/
https://www.hmbana.org/news/statement-on-coronavirus.html
https://www.hmbana.org/news/statement-on-coronavirus.html
https://www.who.int/news-room/commentaries/detail/breastfeeding-and-covid-19
https://www.who.int/news-room/commentaries/detail/breastfeeding-and-covid-19
https://doi.org/10.1111/1471-0528.16276
https://doi.org/10.1111/1471-0528.16276
https://doi.org/10.1016/S0140-6736(20)31181-8
https://doi.org/10.1001/jama.2020.15580
https://doi.org/10.1111/mcn.13032
https://doi.org/10.1001/jama.2020.4621
https://doi.org/10.1016/S0140-6736(20)30360-3
https://doi.org/10.1503/cmaj.201309
https://doi.org/10.3201/eid1002.030736
https://doi.org/10.1080/22221751.2020.1780952
https://doi.org/10.1101/2020.05.04.20089995
https://doi.org/10.2139/ssrn.3618191
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa225/5803274
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa225/5803274
https://doi.org/10.1080/23744235.2020.1747634
https://doi.org/10.3760/cma.j.cn112140-20200212-00081
https://doi.org/10.3760/cma.j.cn112140-20200212-00081
https://doi.org/10.1093/infdis/jiaa113
https://doi.org/10.3760/cma.j.issn.0578-1310.2020.0006
https://doi.org/10.3760/cma.j.issn.0578-1310.2020.0006
https://doi.org/10.1186/s13006-020-00306-8
https://doi.org/10.1186/s13006-020-00306-8
https://doi.org/10.21037/atm.2020.02.20
https://doi.org/10.1177/0890334420917661
https://doi.org/10.1016/S2352-4642(20)30103-6
https://doi.org/10.1177/0890334420934391
http://nhm.gov.in/images/pdf/programmes/IYCF/National_Guidelines_Lactation_Management_Centres.pdf
http://nhm.gov.in/images/pdf/programmes/IYCF/National_Guidelines_Lactation_Management_Centres.pdf
http://nhm.gov.in/images/pdf/programmes/IYCF/National_Guidelines_Lactation_Management_Centres.pdf
https://www.who.int/gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf
https://www.who.int/gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf
https://doi.org/10.1089/bfm.2019.0212
https://doi.org/10.1089/bfm.2019.0212
https://doi.org/10.1016/S2666-5247(20)30003-3
https://www.hmbana.org/news/milk-handling-for-covid-19-positive-or-suspected-mothers-in-the-hospital-setting.html
https://www.hmbana.org/news/milk-handling-for-covid-19-positive-or-suspected-mothers-in-the-hospital-setting.html

	Abstract
	Background
	Structure of milk banks in India
	Scenarios during COVID-19 pandemic
	Expression
	Donation
	Pasteurization
	Hygiene helpers


	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

