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Summary

Objective: To conduct a review of the 
scope of published information on bio-
security in human milk banks during the 
COVID-19 pandemic.

Methodology: A bibliographic search 
was carried out in the Medline, EMBASE, 
LILACS, and World Health Organization data-
bases, the Cochrane Database of Systematic 
Reviews, and Google Scholar, of studies with 
qualitative and quantitative methodology 
such as systematic reviews, observational 
studies, case reports, as well as technical ma-
nagement documents and editorials with 
technical management proposals, publis-
hed both in English and Spanish between 
January 1 and June 2, 2020.

The MeSH terms used were: milk banks, 
breastfeeding, SARS virus, and COVID-19. 
The DeCS terms were: milk banks, milk 
extraction, SARS virus, and coronavirus 
infections.

Results: Overall, 577 titles were found, 
537 were excluded in the selection and 
18 in the full-text review phase; 22 were 
included in the synthesis. No evidence of 
viral transmission was found for human 
milk, but evidence regarding contact 
transmission as well as barrier measures 
to prevent contagion was identified. There 
are different positions on the use of pas-
teurized or unpasteurized human milk, 
due to the protective biological proper-
ties that breast milk provides without the 
pasteurization process, and the lack of evi-
dence of COVID-19 transmission in milk.

Resumen

Objetivo: revisar la información publi-
cada sobre el manejo de la bioseguridad 
en los bancos de leche humana, el proce-
samiento de muestras de leche humana y 
la selección de donantes durante la pan-
demia por COVID-19.

Métodos: se realizó una búsqueda 
bibliográfica en Medline, EMBASE, LILACS, 
bases de datos de la Organización Mundial 
de la Salud, Base de Datos Cochrane de 
Revisiones Sistemáticas y Google Scholar. 
Se incluyeron estudios con una meto-
dología cualitativa y cuantitativa como 
revisiones sistemáticas, estudios obser-
vacionales, informes de casos, así como 
documentos de gestión técnica, editoria-
les con propuestas de gestión técnica, en 
inglés y español, publicados entre el 1 de 
enero y el 2 de junio de 2020. Los términos 
MeSH utilizados fueron: bancos de leche, 
lactancia materna, virus SARS-COV-2 y 
COVID-19. Los términos de DeCS fueron: 
bancos de leche, extracción de leche, virus 
del SARS e infecciones por coronavirus.

Resultados: se encontraron 577 títulos, 
se excluyeron 537 en la selección y 18 en 
la fase de revisión de texto completo, fue-
ron incluidos 22 títulos para síntesis. No se 
encontró evidencia de transmisión viral 
a través de la leche humana, pero sí de 
transmisión por contacto. Se encontraron 
medidas de barrera para prevenir el con-
tagio. Existen diferentes posiciones sobre 
el uso de leche humana pasteurizada o no 
pasteurizada, debido a las propiedades 

Resumo

Objetivo: rever as informações publica-
das sobre a gestão da biossegurança nos 
bancos de leite humano, o processamento 
de amostras de leite humano e a seleção 
de doadores durante a pandemia por 
COVID-19.

Métodos: foi realizada uma pesquisa 
bibliográfica nas bases de dados Medline, 
EMBASE, LILACS, bases de dados da 
Organização Mundial de Saúde, Cochrane 
Database of Systematic Reviews e Google 
Scholar. Foram incluídos estudos com 
uma metodologia qualitativa e quantita-
tiva, como revisões sistemáticas, estudos 
observacionais, relatos de casos, bem 
como documentos de gestão técnica, edi-
toriais com propostas de gestão técnica, 
em inglês e espanhol, publicados entre 1 
de janeiro e 2 de junho de 2020. Os ter-
mos MeSH usados foram: bancos de leite, 
aleitamento materno, vírus SARS-COV2 e 
COVID-19. Os termos do DeCS foram: ban-
cos de leite, extração de leite, vírus SARS e 
infeções por coronavírus.

Resultados: foram encontrados 577 
títulos, se excluíram 537 na seleção e 18 
na fase de revisão do texto completo, fo-
ram incluídos 22 títulos para síntese. Não 
se encontrou evidência de transmissão 
viral através do leite humano, mas sim de 
transmissão por contato. Foram encon-
tradas medidas de barreira para prevenir 
o contágio. Existem diferentes posições 
quanto ao uso do leite humano pasteu-
rizado ou não pasteurizado, devido às 
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INTRODUCTION

On December 31, 2019, the first case of what is now 
known as severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) was reported to the Chinese Center for 
Disease Control and Prevention(1). On January 3, 2020, 
44 cases were reported in China, on January 7, a new 
coronavirus was isolated and, on January 12, the Chines 
authorities reported its genetic sequence(2,3). 

The International Committee on Taxonomy of Viruses 
(ICTV) designated this coronavirus as “severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2)” on 
February 11(4). This name was chosen because the virus 
is different from the previous genetically related corona-
viruses found to be the cause of Severe Acute Respiratory 
Syndrome (SARS) in 2003(5). The World Health 
Organization (WHO) selected the short name “COVID-
19” to designate the disease caused by SARS-CoV-2(6).

Coronaviruses take their name from the crown-sha-
ped spikes on their surface (Latin: corona = corona). 
They are RNA viruses belonging to the Coronavirinae 
subfamily of the Coronaviridae family of the Nidovirales 
order(7), and they are divided into four main subgroups: 
alpha, beta, gamma, and delta, according to their geno-
mic structure. Alpha and beta coronaviruses infect only 

mammals, generally causing respiratory symptoms in 
humans and gastroenteritis in other animals(8).

The experience with the disease in China showed that 
some population groups respond differently to SARS-
CoV-2 infection(9): the elderly, people with comorbidities, 
and immunosuppressed patients(10,11). Other population 
groups requiring specific clinical management against the 
risk of infection by SARS-CoV-2 are pregnant women, 
women in childbirth care, and newborns(10).

The declaration of the pandemic status by the WHO 
on March 11, 2020(12) spurred the need to revisit all 
activities pertaining to maternal and child care, specifi-
cally childbirth, neonatal care, and breastfeeding(11,13,14). 
Similarly, the management of milk banks and the use 
of donor human milk (DHM) destined for the popu-
lation of premature neonates raise specific concerns, 
considering the social and health impact of this issue, 
and the risk infection(15).

Human milk banks (HMBs) are defined as speciali-
zed services responsible for the promotion, protection, 
and support of breastfeeding. Their activities include 
DHM collection, processing, quality control, classifica-
tion, conservation, and distribution(16).

Milk extraction and conservation in HMBs include 
extraction, handling of aliquots, implementation 
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Conclusion: In terms of biosecurity 
measures, it is essential to assess the 
health of the donor, encourage the use of 
standardized unpasteurized milk as well 
as the use of pasteurized heterologous 
human milk depending on the relevant 
circumstances, and to implement protec-
tive measures in human milk banks.

Keywords: Breast milk extraction; Milk 
banks; SARS; SARS virus; Coronavirus in-
fections.

biológicas protectoras que proporciona 
la leche materna no pasteurizada. Como 
medidas principales de protección contra 
la infección se hace énfasis en el uso de 
leche materna autóloga y en garantizar el 
buen estado de salud de la mujer donante. 

Conclusión: las medidas de biosegu-
ridad recomendadas en bancos de leche 
humana, previa valoración del estado de 
salud de la mujer donante, determina el 
uso de leche humana heteróloga u homó-
loga. Se recomienda fomentar el uso de 
leche autóloga no pasteurizada.

Palabras clave: leche materna, bancos 
de leche, virus del SARS, infecciones por 
coronavirus.

propriedades biológicas protetoras que 
o leite humano não pasteurizado propor-
ciona. As principais medidas de proteção 
contra a infeção se faz enfase no uso de 
leite materno autólogo (LH) e a garantia 
da boa saúde da mulher doadora.

Conclusão: as medidas de biossegu-
rança recomendadas em bancos de leite 
humano, avaliação prévia do estado de 
saúde da doadora, determinar o uso de 
leite humano heterólogo ou homólogo. 
Recomenda-se fomentar o uso de leite 
autólogo não pasteurizado.

Palavras-chave: leite materno, bancos de 
leite, vírus SARS, infeções por coronavírus.
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of biosafety processes, and transport regulation(17). 
Pasteurization is defined as the mechanical process of 
milk treatment to destroy infectious biological material 
and includes all operations required to ensure the qua-
lity of the product at its final destination(17,18).

The context of this review is the material published 
on HMBs in countries that experienced the SARS-
CoV-2 / COVID-19 pandemic. The search focused 
on experiences regarding the development of biosecu-
rity standards for donor selection, transport, storage, 
extraction, conservation, repackaging, and pasteuriza-
tion of human milk (HM)(17,19,20).

A scoping review(21,22) of the available medical 
literature on the subject is proposed with the aim of 
assessing emerging information related to biosafety 
in HMBs, human milk (HM) sample processing, and 
donor selection(22). 

METHOD

Design

Scoping review based on the Joanna Briggs Institute 
methodology(22).

Types of sources queried

Information related to the management of HMBs and 
the current SARS-CoV-2 / COVID-19 pandemic was 
included; the topics selected for this scoping review on 
the subject of HMBs and SARS-CoV-2 / COVID-19 
virus infection were:

 � Experiences regarding HBM management under 
pandemic conditions created by the SARS-CoV-2 / 
COVID-19 infection.

 � Technical studies on pasteurization processes in 
milk banks during the SARS-CoV-2 / COVID-19 
pandemic.

 � Proposals for the management of HMBs within the fra-
mework of the SARS-CoV-2 / COVID-19 pandemic.

 � Biosecurity standards for donors, clinical manage-
ment of selected donors.

 � Risk of viral transmission of SARS-CoV-2 / COVID-
19 through milk(23,24).

Inclusion criteria

 � Studies with qualitative and quantitative methodo-
logy: systematic reviews, observational studies, case 
reports, technical management documents, edito-
rials with proposals for HMBs regarding technical 
handling of samples.

 � Language was included as part of search limits 
(documents written in English and Spanish).

 � Time of publication (between January 1 and June 2, 
2020).

 � Technical documents with other publication dates, 
with the aim of defining some of the concepts and 
processes.

Exclusion criteria

 � Literature not related to the topic of human milk 
banks and the current pandemic.

Search strategy

The search was conducted in the following databases: 
Medline (via Pubmed), EMBASE, LILACS, World 
Health Organization (WHO), Cochrane Database of 
Systematics Reviews, and Google Scholar.

The search terms used in English were: human milk 
bank, human milk donor, Severe Acute Respiratory 
Syndrome (SARS), the supplementary COVID-19 
concept; and the terms used in Spanish were: human 
milk banks, human milk donor, severe acute respira-
tory syndrome (SARS), coronavirus infections and 
COVID-19. Table 1 shows the search strategies used 
in each of the databases.

It is important to note that several of the reviewed 
articles have not yet been published (gray literature), 
hence the use of prepublication databases such as 
BioRxiv and MedRxiv.

Screening of references and selection of 
studies

Data selection was made in two phases, first by title and 
abstract, and then by full text. The whole process was 
done in duplicate and independently. Disagreements 
were resolved through discussion of the inclusion criteria.

Study quality assessment

In cases in which it was applied, the methodology pro-
posed by the Joanna Briggs Institute was used for the 
evaluation of qualitative and quantitative observational 
studies(22).

Data extraction

The selection of documents and abstracts was carried 
out by one researcher, while a second researcher wor-
ked on primary source verification, randomly evalua-
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Articles identified through the search 
(n = 577)

Medline = 4
Embase = 3
LILACS = 4

Google Scholar = 561
WHO = 5

Cochrane = 0

Articles reviewed in full text (n = 40)

Excluded references (n = 537)
Did not meet the inclusion 

criteria
References on milk banks 

unrelated to the review subject

Included articles (n = 22)

Excluded articles (n = 18)
Did not meet selection criteria.

References on milk banks 
unrelated to the review topic, 

within the selected review 
period

ting 10% of the bibliography. The initial information 
search team consisted of four co-investigators. 

A predesigned form in Excel® was used to reference 
the following information: bibliographic database, year 
of publication, name of the journal, design, authors, 
country and language, study questions, objectives, inter-
ventions, type of intervention and comparator, and a 
summary of the results or content of the publication.

A PRISMA flow diagram(25) was prepared to display 
the results of the searches and the screening and full-
text selection process, as shown in Figure 1.

Results analysis and presentation

The technical guidelines for HMBs published by the 
Colombian Ministry of Health(17) were reviewed; and 
the information was presented in accordance with the 
following categories:

 � Donor recruitment, selection, and accompaniment
 � Milk extraction and conservation, and handling of 

aliquots and containers.
 � Transport of milk in HMBs

Table 1. Search strategies used

Database Search strategies

Medline 
(via 
pubmed)

(milk banks[MeSH Terms] OR breast 
feeding[MeSH Terms]) AND (SARS virus[MeSH 
Terms] OR COVID19 virus)

Embase #1. (‘milk bank’/exp OR ‘breast feeding’/exp) 
AND (‘sars coronavirus’/exp OR ‘coronavirus 
disease 2019’/exp)
#2. #1 AND 2020:py AND [embase]/lim NOT 
([embase]/lim AND [medline]/lim)

Cochrane 
Database 
of 
Systematic 
reviews

#1. MeSH descriptor: [Milk Banks] this term only
#2. MeSH descriptor: [Breast Feeding] explode 
all trees
#3. MeSH descriptor: [SARS Virus] explode all 
trees
#4. milk banks
#5. breast feeding
#6. sars virus
#7. (#1 OR #2 OR #4 OR #5) AND (#3 OR #6)

Scholar 
Google

(“human milk bank” OR “human milk donor”) 
AND (“Severe Acute Respiratory Syndrome” OR 
“SARS” OR “COVID 19”)

Lilacs tw:((tw:((“human milk bank” OR “breast 
feeding”))) AND (tw:((“Severe Acute Respiratory 
Syndrome” OR “SARS” OR “COVID 19”)))) AND 
(db:(“LILACS”))

 � Vertical transmission
 � Pasteurization
 � Bacteriological evidence regarding pasteurization 

processes to determine whether pasteurized milk 
should be used in HMBs

Considering the objective of the document, the information 
is presented in narrative form in summary tables of findings. 
The recommendations of the PRISMA statement were 
taken into account for the presentation of the results(25,26).

RESULTS

Literature search results

Overall, 577 titles were identified. The selection of 
articles was made based on title and abstract, and 537 
items that did not meet the selection criteria were 
excluded. Of 40 full-text documents reviewed, 22 were 
finally included. The details of the selection process are 
synthesized in Figure 1 and the characteristics of the 
documents included are shown in Table 2.

Figure 1. PRISMA diagram of the search, screening and selection 
process
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Table 2. Characteristics of the documents included in the review

No.
Reference

Date Country Objetive Population Method, design or type of 
publication

Type of intervention 
and comparator

How are the 
results measured?

1(27) March 
2020

UK Present a position regarding milk 
banks

Nursing mothers Bibliographic review
Author’s position

NA NA

Given the lack of evidence regarding SARS-MERS transmission through HM, the pasteurization controversy is discussed; the need for clinical assessment in all cases of suspected infection is 
discussed; observing the mother for two weeks is suggested while temporarily discontinuing milk provision.

2(41) March 
2020

China Letter, annotation Symptomatic patients
Personal experience

Data from collected samples
Personal experience

Evaluation of viral load at 
various infection times

Viral load

*Variation of viral load according to symptom onset; detection in fomites.

3(17) March 
2019

Colombia Conceptual, technical and 
operational guidelines of Human 
Milk Banks (HMB) in Colombia

Milk banks Bibliographic review
Technical concepts of in accordance 
with current regulations

NA NA

*Full updated description on the management of milk banks in Colombia, establishing positions and technical guidelines. Reference document.

4(47) April 
2020

USA Stablish a position regarding milk 
banks

Nursing mothers Bibliographic review Document review NA

Based on relevant experiences with other pandemics, the position of pasteurization of HM aliquots is adopted. Evolution of pasteurization methods; in case of risk of HM contact 
transmission, implementation of protection measures for mother and child and milk donor assessment are recommended

5(13) March 
2020

Italy Stablish a position regarding milk 
banks

Nursing mothers Bibliographic review Document review NA

Thematic bibliographic review (1) Contact transmission, unlikely by fomites, transplacental transmission? depends more on the mother’s disease than on transmission to the fetus. NB 
(CV +), horizontal transmission, pause-asymptomatic infection; (2) children and infants, evidence of transmission of IgM in milk (protective role), management of the mother and the NB 
according to health status: healthy, suspect, infected. Various management positions for mother and child are reviewed: management of protection measures, summary thereof.

6(15) May 
2020

UK Establish a position regarding milk 
banks

Nursing mothers Bibliographic review Ddocument review NA

The starting point is the position that there is no adequate evidence yet for the management of milk banks. Upholds the view that breastfeeding prevails over risk, use of precautionary 
measures, fostering all behaviors that optimize the continuity of breast feeding: important objective to maintain HM nutrition in the neonate; evaluation of aseptic measures in HMB, 
development of strategies to collect data from experiences of other HMBs.  

7(11) January 
2020

USA Recommendations for obstetric 
management and neonatal care in 
a pandemic

Mother and newborn Bibliographic review Document review NA

Recommendations on protection measures in maternal care due to the risk of SARS virus infection and its consequences; considerations regarding BM in case of suspected maternal 
infection; milk extraction in MB, or healthy donors. Use of telemedicine to monitor BF and neonate.

8(24) 2014 USA Assess the permanence of the 
SARS virus in different types of 
mammalian milk

Aliquotes of  mammalian 
milks. Evaluation of the 
pasteurization process

Laboratory report Permanence of the 
virus in pasteurized 
milk

NA

Given lack of knowledge of the form of transmission of the MERS-CoV in humans, suggests the possibility of contagion through contaminated food products. Evaluation of the permanence 
of the virus in different types of mammalian milk after pasteurization as a measure to protect agains the intake of contaminated products.
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Table 2. Characteristics of the documents included in the review (continued)

No.
Reference

Date Country Objetive Population Method, design or type of 
publication

Type of intervention 
and comparator

How are the 
results measured?

9(42) 2006 USA Present different sterilization 
methods

Various aliquots to 
evaluate various methods 
of sterilization of blood 
products and SARS

Laboratory techniques Viral dilution 
and inactivation 
techniques in various 
blood products and 
sterilization methods

Comparison and 
measurement of 
viral titers

Given the risk of contagion by transfusion of various blood products and SARS, different sterilization techniques were evaluated, and various sterilization methods should be used.

10(28) May 
2020

Brazil Provide a summary of  human milk 
bank management

Donors and recipients Report  of sanitary measures NA NA

HM collection, processing, pasteurization, and distribution route. Technical standard 01/20, 170320 (Brazil): Cleaning practices for areas, equipment for donor use, and equipment for 
operator use, transportation, reception, and distribution.

11(23) 2000 USA Evaluation of HM antiviral action for 
CMV and Rhinovirus

Aliquots of LM in cell 
cultures infected with CMV 
and Rhinovirus, multi-
component action with 
antiviral activity

Laboratory techniques Various laboratory 
techniques to evaluate 
viral growth

Inhibition of viral 
growth plaques in 
cell cultures

The inhibition of CMV growth in cells was partially demonstrated mainly through lactoferrin action; the presence of secretory IgA also neutralized the growth of rhinovirus

12(33) April
2020

UK Reflections on the current 
pandemic

Milk banks, NU Thought position NA NA

Examines the difficulties that exist in obtaining BM donors, and the risk for premature newborns, which has led to rationalize the use of pasteurized BM for extreme prematurity. Campaigns 
are required; also donor-related challenges increase due to increased number of requirements for donating milk.

13(19) March
2020

USA Establish a position regarding milk 
banks

Milk banks, possible HM 
donors

Thought position NA NA

Different experiences in China, Italy, and the US are discussed in relation to the situation of milk donors, how milk donation has been affected by confinement during the pandemic, and 
what strategies were used to maintain milk demand. There is a position difference between the CDC and WHO / UNICEF regarding the use of human milk, in which the principle of the 
benefit of human milk for the health of newborns prevails. Recommendations regarding hygiene measures in donor mothers, and management of mothers under suspicion and of those 
infected by Covid-19; in the latter, the use of pasteurized milk, as well as individual heated containers are recommended.

14(67) March 
2020

USA Establish a position regarding milk 
banks and container handling

Milk banks, possible HM 
donors

Thought position NA NA

It is suggested that all containers received at milk banks need to be disinfected given that it is not possible to determine who is healthy and who is a healthy carrier; therefore, disinfection 
should be used for all samples that are received. Regular use of all protection elements and whenever contagion is suspected.

15(29) March 
2020

USA Present handling of material by 
health workers, to reduce the risk of  
SARS-CoV-2 infection

Healthcare workers Literature review and 
recommendations

NA NA

Recommendations for the use of protection against droplets and surface/fluid contact, transport of samples, inpatient and outpatient management.

16(45) May 
2020

Germany Report the presence of SARS-CoV-2 
in milk

Mother and newborn Laboratory report NA NA

The presence of SARS-CoV-2 is reported in milk extracted from a COVID + mother, as well as symptoms in the baby, over a period of several days. Only two patients, one positive case.
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Table 2. Characteristics of the documents included in the review (continued)

No.
Reference

Date Country Objetive Population Method, design or type of 
publication

Type of intervention 
and comparator

How are the 
results measured?

17(40) April 
2020

USA Review  the evidence of the 
presence of SARS-CoV-2 in HM

Nursing mothers and NB Literature review and 
recommendations

NA NA

The transmission modes of SARS-CoV19 are still unknown, minimal evidence on vertical viral transmission. There are reports with isolated cases, some positive and others negative. 
Previous exposures of viral infections transmitted by human milk, such as HIV and CMV and lymphotropic virus type T are known. For SARS CoV-2 so far there is no evidence of transmission 
through HM; they present cases of mothers with viral presence in bodily fluids is 9 studies, but inconclusive for HM.  The membrane receptor NL63, essential for the replication of the virus, 
is present in mammary tissue; therefore, possibility of viral transmission through milk exists, without ruling out other mechanisms of infection

18(68) March 
2020

USA Letter, annotation NA NA NA NA

More balanced position compared to Mirelly’s publication, reports agreement with sample handling.

19(57) May 
2020

Canada Systematic review on the processes 
of HM pasteurization

Systematic review
Taxonomic description of viral 
infection HM; synonyms and HM 
concepts; pasteurization and HM

Literature review and 
recommendations in 
MEDLINE, Embase and 
gray literature.Articles 
published until April 
2020

Qualitative studies, 
evaluation of viral 
load after the 
pasteurization 
process, or live 
viruses detected

The review included 108 articles. Examines the experience with the pasteurization method in relation to the variety of viruses found in HM; presents data of different temperature values 
evaluated in HM; studies that assess viral tests in HM and other arrays. The Holder method of pasteurization (62.5º for 30’) has the largest body evidence in the published literature. There 
are different methods and techniques, making comparison of results difficult. A single investigator conducted the study, and there is a risk of bias.

20(32) May 
2020

Italy Letter, annotation NA NA NA NA

Discusses the possibility of using different methods for cleaning containers. Discusses the experience in Rome, which is different from that in Milan. The cost of using hypochlorite is much 
lower when compared to other disinfectants.

21(38) March 
2020

China Evaluate the presence of the SARS-
Cov-2 virus in different media and 
physical conditions.

NA Detection of the presence of the 
SARS-Cov-2 virus in different media 
and physical conditions by means of 
RT-PCR. Letter to the editor

Report Presence of the 
virus by culture 
medium and 
RT-PCR

The virus is stable in favorable media, but sensitive to disinfection methods.

22(39) May 
2020

Italy Evaluate the Holder pasteurization 
process (HoP) against the high-
temperature short-time (HTST) and 
high pressure (HPP) techniques in 
relation to the conservation of the 
bioactive elements of HM

Technical report Technical laboratory evaluation of 
milk samples

Comparison of quality 
indicators for biological 
protection activity of 
breast milk (lactoferrin, 
Ig A) based on the HoP 
method versus the other 
two methods studied

The report presents 
the results for 
lactoferrin and Ig A 
levels in different 
pasteurization 
media

Decreased levels of lactoferrin and Ig A were found in both pasteurization methods, but at different levels, when compared to the HoP technique. IgA levels are conserved in HTST and 
reduced in HPP, lactoferrin decreases in HTST, and is maintained in HPP. The three methods reported adequate bacteriological control according to the technical standards for HMB.

*Main findings and topics discussed in the reviewed articles.
NA: Non-applicable; CR: Clinical record; CMV: Cytomegalovirus; HMB: Human milk bank; NB: newborn; NU: neonatal units; BF: breastfeeding; BM: breast milk; HM: human milk.
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Of the 22 documents selected, three described 
measures related to donor care and sample handling 
in the current pandemic(27–29). Seven were opinion 
postings and letters to the editor expressing diffe-
rent positions on HMBs and the measures adopted 
based on experience(19, 29-34). Eleven were reports on 
technical aspects of biological processes in human 
milk banks(17,23,24,36–43), and one publication was a sys-
tematic review of the evidence on pasteurization and 
sterilization methods in milk banks in relation to viral 
infections(44).

The systematic review of 23,441 citations was con-
ducted by a single author and 108 articles were finally 
included in the selection process.  The articles discuss 
different pasteurization methodologies and tests carried 
out on human and non-human milk, including tests 
for assessing the presence of viruses. Evidence on the 
variations of the different pasteurization methods used 
in milk banks for viral infections as compared to the 
Holder process was presented(44).

The technical reports consisted of laboratory analy-
ses pertaining to the evaluation of SARS virus in human 
milk, and pasteurization methods(13,17,23,24,27,38,40–42,45). 
The letters to the editor referred to different aspects of 
human milk bank management (15,19,31–33,46).

Donor recruitment, selection and 
accompaniment processes

The information reported recommends restricting 
accompaniment of the donor(33,47), and assessing her 
health status(13) as essential practices in the face of the 
pandemic. Other recommendations include cleaning 
practices(14,28,29) and milk extraction in the collection 
center(33). Donor assessment and container hygiene 
before and after use are emphasized(17,28).

Extraction and use of collected milk

Protection barriers against SARS-Cov-2 transmission 
are presented as crucial measures during milk extraction 
and conservation. The use of homologous milk from 
healthy donors, ideally unpasteurized, is recommen-
ded. If there is restriction due to suspicion or illness in 
the mother, the use of heterologous donor pasteurized 
milk is recommended(31,33). This information is derived 
from the processes implemented in the countries that 
published their experiences.

Milk transport and Storage in HMBs

No additional information was found apart from the 
document of the Colombian Ministry of Health and 
Social Protection(17).

Vertical transmission

Based on the evidence of vertical HIV transmission in 
HM(48), the presence of MERS-CoV in milk was evalua-
ted in other mammals during the 2012 epidemic in the 
Middle East, but no clear answer regarding the mode of 
transmission was obtained(24).

As to the current pandemic, one report offers evi-
dence of SARS-CoV-2 RNA in a sample of HM extrac-
ted during the convalescence period of a woman and 
her child affected by COVID-19, but does not clari-
fying the form of contagion in the child(45). Assessment 
of other bodily fluids in puerperal women with SARS-
CoV-2 / COVID-19 did not demonstrate the presence 
of infection(49).

Pasteurization

One paper evaluated the literature on the effect of thermal 
pasteurization on viral load and survival of SARS-CoV-2 
in human milk. It discusses various technical variations 
of pasteurization as compared to the Holder method and 
their potential impact on milk sterilization and viral load, 
focusing on the issue of viral transmission(44).

DISCUSSION

This review shows the changes and adaptations imple-
mented in milk banks during the current SARS-CoV-2 /  
COVID-19 pandemic in terms of donor selection and 
assessment, the role of HMBs in premature infants, 
the importance of defining the use of autologous or 
heterologous milk to preserve not only the nutritional 
but also the biological qualities of human milk in this 
population.

Given the complexity of this particular issue, a glo-
bal initiative was developed to share information about 
HMB management in the face of the current pande-
mic, taking into account the wide range of knowledge, 
concepts, and experiences, in order to arrive at unified 
criteria(15).

With the evidence of HIV transmission in HM(48,50), 
pasteurization processes and  handling of samples in 
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HMBs became relevant. Faced with the possibility of 
viral transmission in milk, experiences with corona-
virus-related respiratory epidemics in 2002 showed 
that viral transmission occurs mainly through inhaled 
particles or physical contact with surfaces(51). In 2012, 
the possibility of transfer of the coronavirus that caused 
the MERS epidemic (24) through fluids such as milk was 
suspected. Consequently, mammalian milks subjected 
to different temperatures were analyzed, demonstrating 
the usefulness of pasteurization in reducing viral load.

Considering the potential risk of SARS-CoV-2 / 
COVID-19 infection in bodily fluids, (41) its detection 
is considered important as part of HMB management. 
One report shows the presence of the virus identified 
by Rt-qPCR SARS-CoV-2 in samples from isolated 
cases, but without clarifying the form of contagion(45). 
Likewise, the presence of IgG and IgM immunoglobu-
lins against SARS-CoV-2 / COVID-19 has been repor-
ted in neonates only hours old, but not so in the HM 
given to those neonates, suggesting the possibility of 
undetectable viral load titers in secreted breast milk(52).

A review of viral transmission of SARS-CoV-2 /  
COVID-19 in HM(40) did not report evidence of 
transmission; likewise, reports on the care of preg-
nant women at the beginning of the SARS- CoV-2 / 
COVID-19 pandemic in China(53) did not describe 
vertical viral transmission in newborns. It is essential to 
take into account that SARS-CoV-2 is an encapsulated 
RNA virus that requires the ACE-2 receptor to enter 
cells and cause COVID-19, and that this receptor is 
present in mammary tissue(40).

Until the time of this review, no conclusive evidence 
had been reported on the risk of direct viral transmis-
sion in human milk(24,41,52).

There are different opinions regarding DHM in 
premature infants and the pasteurization process. HM 
offers benefits due to its non-nutritional and nutritional 
bioactive compounds. Holder (HoP) pasteurization is 
the international standardized method with the largest 
body of evidence regarding viral and bacterial biologi-
cal control most commonly used in HMBs. However, 
biological protection is diminished as a result of the 
pasteurization process(20) which induces changes in the 
chemical composition of HM proteins(37), mainly those 
with biological anti-infectious immune properties such 
as immunoglobulins, lactoferrin, and proteins with 
enzymatic properties (lipoproteins), even though the 
nutritional composition is maintained(20).

Because of the importance of non-nutritional bioac-
tive factors in premature infants, active research focu-
sing on different pasteurization methods compared to 
the HoP standard has been carried out over the past 
decade. However, the variability in the equipment, 
the technical reports(18,20,54,55), and the tests carried out 
under technical conditions in research laboratories, 
both in human and mammalian milk, results in variabi-
lity in terms of final conclusions regarding the selection 
of one method over another(37).

So far, the methods that could offer advantages when 
compared to HoP are flash pasteurization or HTST 
(high-temperature short-time)(56) and high-pressure 
process (HPP)(57). They show less variability and 
improved conservation of non-nutritional bioactive 
factors of HM for immune response and infection con-
trol activity(30,39,44,55,56). The commercial availability of 
these kits for use in HMB is limited, resulting in limited 
evidence regarding their use in HMBs.

Considering that the primary role of HMBs is to 
ensure availability of HM for premature infants through 
DHM, the circumstances of the current pandemic pose 
a significant risk to donor supply(58). Consequently, 
active strategies need to be developed in each region in 
order to mitigate potential donor shortages, given not 
only the severe immediate consequences for a vulnera-
ble population such as premature newborns, but also 
the expected longer term social and economic reper-
cussions(59–61).

The health status of donor women must be proacti-
vely ensured(14) as the primary measure of protection 
against infection, and emphasis needs to be placed on 
the use of autologous HM.  However, if donor condi-
tions do not allow it, the use of PHM is accepted by 
WHO / UNICEF.

Although no conclusive evidence is available to date 
regarding SARS-CoV-2 transmission through milk(15,38,45), 
the use of pasteurized human milk is recommended in 
cases of suspected infection. This is a sensible approach 
exclusively for premature babies, considered a vulnerable 
population in this pandemic(60-65), in order not to limit the 
use of non-pasteurized HM and offer not only the nutri-
tional but also the biological benefits to this population. 
Consequently, each case must be evaluated on an indivi-
dual basis in order to ensure maximum benefit. 

Suggestions to help prevent SARS-CoV-2 / COVID-
19 transmission can be made on the basis of the tech-
nical guidelines proposed by the Colombian Ministry 
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Table 3. Comparison between the technical guidelines of the Ministry of Health and findings in the literature

Current document of the Colombian Ministry of Health(17) Proposal based on the findings of the literature search

Donor recruitment, selection and accompaniment processes

May be accompanied Restriction of accompaniment by a relative(33.47)

Assessment of the mother’s health status Assessment of the mother’s health status: examination 
protocol and completion of questionnaire to assess the risk of 
infection; if needed, draw a blood sample required to assess 
for SARS-Cov-2 infection(13)

Cleaning practices: hand washing, use of cap, mask and coat. Cleaning practices: hand washing, use of cap, mask and 
coat(15,27-29)

Expressing milk at home or outside the human milk bank area Autologous milk extraction to be carried out whenever 
possible at the milk bank collection center(33), accepting 
pasteurized heterologous human milk(33). The use of donations 
to be  deferred until results come back, if infection is 
suspected(31)

Donor assessment Donor assessment: classification according to the risk of 
infection. Policies on protection and sample selection must be 
communicated(27,31)

Extraction and conservation of milk and handling of aliquots and containers

Collection at home or by home service The donation of heterologous milk is accepted, determining 
whether pasteurization is required or not, and following 
donor assessment(31,33)

Labeling of the bottle with all relevant information Idem

The characteristics of the containers are maintained: washing, 
disinfection and sterilization resistant

Idem

Chemically inert for milk transport Idem

Tight sealed Idem

Hygiene of the bottle before and after use with sodium 
hypochlorite 1:10 (0.5%).

Hygiene of the bottle before and after its use with sodium 
hypochlorite 1:10 (0.5%)(67) or 70% alcohol (28) due to the risk 
of permanence of the virus on surfaces for an undetermined 
period of time(38,51); hence the recommendation of performing 
this process before handling the product.

It is recommended to store the aliquots in accordance with 
the HMB-IFF / NT 19.11(28) standard, at a temperature of - 3ºC 
and to keep them for no more more than six hours before the 
pasteurization process(17,28)

Idem

Transport and storage of milk in HMBs

Transport packaging cleaning and disinfection conditions Idem

Temperature of isothermal boxes of -3ºC, entering 
temperatures in the temperature log

Idem

Container integrity, compliance with physical conditions Idem

Labeling with required information, including donor name, 
date and time of first extraction

Idem

Reception of milk expressed at home or at the HMB Milk expressed by donors assessed for heterologous and 
homologous use will be received(13,33)

Cleaning with 70% alcohol, or 1:10 (0.5%) sodium 
hypochlorite(17).

Cleaning with 70% alcohol, or with 1:10 sodium hypochlorite 
(0.5%).(67) There is discussion about taking extreme measures 
to clean the bottle, considering the possibility of the net cost 
of the products used(68)
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of Health and Social Protection and the findings of this 
literature review. These suggestions can be grouped 
into three categories: donor recruitment; milk extrac-
tion and conservation, and handling of aliquots and 
containers; and milk pasteurization at HMBs. A com-
parative summary of the Ministry’s guidelines and the 
proposal derived from the findings of the literature is 
shown in Table 3. 

It is essential to consider that all this information 
is continuously changing as new evidence becomes 
available. Therefore, what is expressed in this docu-
ment calls for constant reassessment of institutional 
approaches to the operation of HMBs in accordance 
with their technical, administrative and financial cir-
cumstances. Improved preventive practices should be 
adopted with the aim of reducing the risk of contagion 
by SARS-CoV-2 / COVID-19 for donors, operators 
and end users, i.e., newborn babies. This information 
also contributes to one of the main roles of HMBs 
which is to support breastfeeding.

CONCLUSION

There is no evidence to date of vertical transmission of 
SARS-CoV-2. In cases of premature neonates, maternal 
health status must be assessed for the use of autologous 
HM. Likewise, the health of donor women must also 
be assessed before obtaining DHM. Personal protec-
tion of HMB staff must be reinforced in order to ensure 
their safety and the safe handling of aliquots for use 
in premature newborns. Finally, strategies for active 
breastfeeding promotion must be developed in all com-
munities with access to HMBs.
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