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Optimal nutrition in the first one-thousand days of life (con-

ception to age two) is critical to long-term health and devel-

opment. A crucial component of global neonatal care is

access to human milk. This requires skilled lactation support

for the breastfeeding dyad and the existence of human milk

banks that can provide safe donor human milk to medically

vulnerable populations like the low birth weight infant when

their mother’s milk is not available or is insufficient. The

recent study, “Trends of Services Provided by Human Milk

Banks Between 2010 and 2019 in Brazil,” by Carrijo et al.

reports impressive growth in lactation support (49% increase

in group support and 62% increase in individual support) in

the last decade, provided through Brazil’s Network of

Human Milk Banks (rBLH).1 In addition, they report a 52%

increase in the number of Brazilian milk banks and milk col-

lection stations. These trends in Brazil are encouraging given

the importance of breastfeeding support and access to donor

human milk during the perinatal period.

Growth and models of human milk banking
globally

Similar to the growth reported by Carrijo et al., there is evi-

dence of substantial milk banking growth in other geogra-

phies. With the support of the Brazilian government,

Guatemala opened eight milk banks between 2008 and

2017.2 China opened its first 14 milk banks between 2013

and 2016, and the volume of donated milk increased more

than 10-fold during this period (230L to 2740L).3 Since 2016,

Iran has opened 11 milk banks (personal communication

with K. Mansen). The Human Milk Banking Association of

North America (HMBANA) reported an almost 400% increase

in the volume of donor human milk dispensed between 2010

and 2019,4 and the number of milk banks increased from

approximately ten to thirty. In addition, the first milk banks

have opened in many countries including Vietnam, Kenya,

Uganda, and Croatia, providing important capacity in low-

and middle-income settings to improve infant nutrition.5,6

Currently, it is estimated that there are over 700 milk

banks operating in 66 countries and providing donor human

milk to over 800,000 infants each year, with Brazil operating

the largest network of over 200 milk banks.7 With an esti-

mated 15 million preterm births globally each year and the

importance of human milk for infant survival, there is a

need to scale up milk banking with a focus on low- and mid-

dle-income settings.8 Brazil’s combined model of lactation

support within human milk banking systems and infrastruc-

ture inspired the development of the Mother-Baby Friendly

Hospital Initiative Plus (MBFI+) framework,9 which envisions

that milk banks are integrated into the maternity care sys-

tem and play a critical role in breastfeeding support. This

model can be described as being “process-focused” as it

seeks to optimize the process of feeding human milk �

through maternal breastfeeding support and the production

of safe donor human milk. When MBFI+ was adopted by a

hospital in India, the rate of exclusive human milk feedings

increased from 60.5% to 80.7% among very low birth weight
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infants,10 highlighting the effectiveness of an integrated,

process-focused milk banking model. In contrast, milk bank-

ing in the US/Canada has evolved over time to serve a more

“product-focused” model because many banks operate out-

side of the healthcare system, are regulated as food manu-

facturers, and primarily focus on the production of donor

human milk. While there are currently no official global

guidelines on donor milk banking, the recent report by Car-

rijo et al. provides additional insights into the impact of an

integrated, process-focused milk banking model.

Breastfeeding support within donor milk banks

Support is critical to improving the rates and duration of

breastfeeding. In a large randomized trial of breastfeeding

support through the implementation of the Baby Friendly

Hospital Initiative (BFHI), significantly more mothers giving

birth in BFHI hospitals were exclusively breastfeeding at 3-

months postpartum compared to those giving birth in non-

BFHI hospitals (43.3% vs 6.7%; P < 0.001).11 Continued sup-

port beyond the maternity hospital, which carries out step

10 of the BFHI, is also associated with improved breastfeed-

ing duration, with the biggest impact in the first weeks post-

partum.12 Large networks of milk banks that have facilities

in the community near maternity hospitals have the poten-

tial to reach many mothers during the critical postpartum

period. Carrijo et al. reported that there were over 2.3 mil-

lion lactation support visits (group and individual) provided

by rBHL in 2019. Given the 2.8 million births in Brazil in

2019,13 the ratio of lactation support visits through rBHL to

annual births is approximately 0.82. This illustrates the pro-

found reach that a milk banking model integrated within the

maternity care system can have beyond the production of

donor human milk and suggests strong synergies of embed-

ding breastfeeding support services within a local network

of human milk banks. A more centralized model of milk

banking, with fewer local milk banks, may not have as large

of a reach in providing breastfeeding support.

Production of donor human milk

In 2021, the 225 milk banks in the rBHL network distrib-

uted almost 170,000 L of donor human milk.14 This trans-

lates to approximately 750 L per milk bank and 60 mL per

infant born in Brazil. The 31 milk banks in the HMBANA

network distributed approximately 270,000 L of donor

human milk,4 which translates to 8800 L per milk bank,

and 70 mL per infant born in the US and Canada. Both

models produced similar volumes of donor human milk on

a per-infant basis, with a 10-fold difference in the aver-

age production volume on a per-bank basis. While there is

limited information on the cost of producing donor human

milk, several factors may be influenced by the scale of

production including cost, access, product standards, and

the capacity to provide additional services. Recent studies

suggest that donor human milk may be highly variable in

some micronutrients including vitamin C and sodium,15,16

and well below current nutrient recommendations, sug-

gesting that product standards for donor human milk may

improve nutritional support. In terms of access, rBHL

reports that almost 240,000 infants received donor human

milk in 2021.14 Recipient data is not readily available

from HMBANA, highlighting a current challenge within

many milk banking networks � the limited availability of

centralized data for tracking and monitoring.17

Improving knowledge using integrated data
management systems

The 10-year trends in rBHL services reported by Carrijo et al.

is an example of the important knowledge that can be

gleaned from having an integrated data management system

within a milk banking network. Expanding this digital linkage

globally could further strengthen the knowledge base

around milk banking and the use of donor human milk. Exam-

ples of topics that could be explored with a robust and inte-

grated data management system include:

� Information on milk bank donors. A recent scoping review

on global milk bank donors identified limited information

on donors’ breastfeeding history, lactation support, and

milk expression practices, along with limited information

regarding barriers to donation.18 Understanding what

enables individuals to become milk bank donors can help

to inform the expansion of human milk banks.
� Information on donor human milk production. Production

of donor human milk requires important safety considera-

tions at multiple steps in the process including donor

screening, cold storage, time and temperature adher-

ence during pasteurization, microbial screening, trans-

portation, and more. An integrated data monitoring

system would provide greater insights into opportunities

for improving these processes.
� Information on the composition of donor human milk.

There are major knowledge gaps in the nutritional compo-

sition of donor human milk, especially as it relates to

micronutrients.19 Given that donor human milk is provided

to some of the most nutritionally vulnerable infants,

robust data on the composition of donor human milk,

including microbiological screening, could inform the

development of standards which has the potential to

improve the safety and effectiveness of donor human milk.
� Information on the recipients of donor human milk and

their health outcomes. Donor human milk is recom-

mended for the preterm infant due to evidence of

reduced rates of necrotizing enterocolitis, but its use in

other populations is also growing.20 Systems that monitor

donor human milk recipients, their feeding history, and

associated health outcomes would inform guidance

around equitable access and use of donor human milk.
� Information on the supply and demand of donor human

milk. An integrated data management system would

allow milk banking networks to monitor supply and

demand and quickly respond to changes in specific geog-

raphies (e.g. natural disasters), similar to the monitoring

and movement of other critical donations such as blood.

While human milk banking continues to grow around the

world, technical, operational, and strategic areas deserve

closer attention. The rBHL has made an important
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contribution to infant nutrition through the development of a

milk banking system that is integrated within the healthcare

system and plays an important role in breastfeeding support.

The report by Carrijo et al. enabled by the investment in a

data management system provides evidence of the scale of

lactation support that can be provided in this model. When a

similar model was replicated in other settings, human milk

feedings increased significantly, supporting the ultimate goal

of donor human milk banking. More research is needed into

milk banking model differences in cost, access, and nutri-

tional quality of donor human milk which will further inform

the development of global guidelines.

Conflicts of interest

MTP is currently being funded for research on donor human

milk composition by the National Institute of Child Health

and Development. KIB and KLM are currently being funded

for human milk banking and newborn nutrition-related work

by Bill and Melinda Gates Foundation, the National Institute

of Child Health and Development, Philips Foundation, and

the United States Agency for International Development.

BGS has no conflicts to report.

References

1. Carrijo DN, Santos MN, Azevedo VM, Rinaldi AE. The trend of

services provided by human milk banks between 2010 and

2019 in Brazil. J Pediatr (Rio J). 2022;98:572�8.

2. Paynter MJ, Celis-Hecht Mendoza AK. The roosevelt hospital

Banco de Leche: nonprofit human donor milk bank in Guatemala

City. J Hum Lact. 2019;35:563�8.

3. Liu XH, Han SP, Wei QF, Zheng FY, Zhang T, Chen HM, et al. The

data and characteristics of the human milk banks in mainland

China. World J Pediatr. 2019;15:190�7.

4. The Human Milk Banking Association of North America. [cited 8

July 2022]. Available at: http://www.hmbana.org.

5. Tran HT, Nguyen TT, Barnett D, Weaver G, Nguyen OT, Van Ngo

Q, et al. Trends and dynamics in the first four years of operation

of the first human milk bank in Vietnam. Nutrients. 2021;

13:1107.

6. Human Milk Bank Global Map. [cited 13 July 2022]. Avail-

able at: https://public.tableau.com/app/profile/human.

milk.bank.global.map/viz/HumanMilkBankGlobalMap_0/

HumanMilkBankGlobalMap.

7. Shenker N, Staff M, Vickers A, Aprigio J, Tiwari S, Nangia S,

et al. Maintaining human milk bank services throughout the

COVID-19 pandemic: a global response. Matern Child Nutr.

2021;17:e13131.

8. Israel-Ballard K, Cohen J, Mansen K, Parker M, Engmann C, Kel-

ley M, et al. Call to action for equitable access to human milk

for vulnerable infants. Lancet Glob Health. 2019;7:e1484�6.

9. DeMarchis A, Israel-Ballard K, Mansen KA, Engmann C. Establish-

ing an integrated human milk banking approach to strengthen

newborn care. J Perinatol. 2017;37:469�74.

10. Mondkar J, Chawla D, Sachdeva RC, Manerkar S, Shanbhag S,

Khan A, et al. Impact of mother-baby friendly initiative plus

approach on improving human milk feeding for neonates in hos-

pital: a quality improvement before-and-after uncontrolled

study. Eur J Pediatr. 2022;181:107�16.

11. Kramer MS, Chalmers B, Hodnett ED, Sevkovskaya Z, Dzikovich

I, Shapiro S, et al. Promotion of Breastfeeding Intervention Trial

(PROBIT): a randomized trial in the Republic of Belarus. JAMA.

2001;285:413�20.

12. B€urger B, Schindler K, Tripolt T, Griesbacher A, St€uger HP, Wag-

ner KH, et al. Factors associated with (Exclusive) breastfeeding

duration-results of the SUKIE-Study. Nutrients. 2022;14:1704.

13. Gandra A. Number of births registered in Brazil down in 2019.

Agência Brasil. 2020. [cited 8 July 2022]. Available at: https://

agenciabrasil.ebc.com.br/en/geral/noticia/2020-12/number-

births-registered-brazil-down-2019.

14. rBLH in numbers | rBLH Brazil. At [cited 8 July 2022]. Available

at: https://rblh.fiocruz.br/rblh-em-numeros.

15. Castro M, Pitino MA, Bando N, Aufreiter S, Stone D, O'Connor DL,

Unger S. Term infants fed exclusively with donor milk may

require vitamin C supplementation. JPEN J Parenter Enteral

Nutr. 2021;45:1785�7.

16. Perrin MT, Friend LL, Sisk PM. Fortified donor human milk fre-

quently does not meet sodium recommendations for the pre-

term infant. J Pediatr. 2022;244:219�23. e1.

17. Brownell EA, Lussier MM, Herson VC, Hagadorn JI, Marinelli KA.

Donor human milk bank data collection in North America: an

assessment of current status and future needs. J Hum Lact.

2014;30:47�53.

18. Gutierrez Dos Santos B, Perrin MT. What is known about human

milk bank donors around the world: a systematic scoping

review. Public Health Nutr. 2022;25:312�22.

19. Perrin MT, Belfort MB, Hagadorn JI, McGrath JM, Taylor SN, Tosi

LM, et al. The Nutritional composition and energy content of

donor human milk: a systematic review. Adv Nutr. 2020;11:

960�70.

20. McCune S, Perrin MT. Donor human milk use in populations other

than the preterm infant: a systematic scoping review. Breast-

feed Med. 2021;16:8�20.

547

Jornal de Pediatria 2022;98(6): 545�547

http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0001
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0002
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0003
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0003
http://www.hmbana.org
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0005
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0005
https://public.tableau.com/app/profile/human.milk.bank.global.map/viz/HumanMilkBankGlobalMap_0/HumanMilkBankGlobalMap
https://public.tableau.com/app/profile/human.milk.bank.global.map/viz/HumanMilkBankGlobalMap_0/HumanMilkBankGlobalMap
https://public.tableau.com/app/profile/human.milk.bank.global.map/viz/HumanMilkBankGlobalMap_0/HumanMilkBankGlobalMap
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0007
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0008
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0008
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0008
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0008
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0009
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0010
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0011
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0012
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0012
https://agenciabrasil.ebc.com.br/en/geral/noticia/2020-12/number-births-registered-brazil-down-2019
https://agenciabrasil.ebc.com.br/en/geral/noticia/2020-12/number-births-registered-brazil-down-2019
https://agenciabrasil.ebc.com.br/en/geral/noticia/2020-12/number-births-registered-brazil-down-2019
https://rblh.fiocruz.br/rblh-em-numeros
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0015
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0016
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0017
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0018
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0019
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0020
http://refhub.elsevier.com/S0021-7557(22)00085-7/sbref0020

	Global neonatal care and access to human milk
	Growth and models of human milk banking globally
	Breastfeeding support within donor milk banks
	Production of donor human milk
	Improving knowledge using integrated data management systems
	Conflicts of interest
	References


