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Safety of infants nursed by their infected mothers is crucial to knowing whether the 
virus can be transmitted vertically through mothers’ milk. This study aims to collect 
and compile data from available studies on the immunological and microbiological 
components that can be found in COVID-19 infected mothers who breastfed their 
infants and to investigate the state of the infants who received breast milk while their 
mother is still confirmed to be positive with the virus. A systematic review was done 
from 28 articles that have passed the inclusion and exclusion criteria for the study. 
Qualitative data synthesis was applied to extract and analyze the results. Breast milk 
of mothers who were still infected with the virus does not harm the infants and instead 
giving them the extra protection against them. The contents in the mother’s milk also 
were found to have neutralizing ability against the infectivity of SARS-CoV-2 and able 
to inhibit neutralizing antibodies (NAb) against receptor-binding domain (RBD) protein 
mutants. Infants who were infected with COVID-19 did not obtain the virus from their 
mother’s milk and no further complications were found in the infants after they were 
healed from the virus. Mothers can be well assured to continue breastfeeding their 
infants while contracting the disease as there is no evidence of virus transmitted 
through breast milk found. Appropriate strategies and guidelines must be followed 
during the breastfeeding process to minimize the risk of transferring the virus to infants 
through other method such as coughing or sneezing. 
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1. Introduction 
  

Breast milk is commonly known as the best source of food for infants as they promote infant’s 
health and development of their immune system [1]. Some of the fundamental nutrients like 
carbohydrates, lipids, proteins, vitamins, immunological cells, digestive enzymes, and other bioactive 
components can be found abundantly rich in human milk. Breast milk is primarily made up of fats, 
which provide energy and aid in the development of the infant's central nervous system. In addition 
to nutrients, mother's milk contains non-nutritive bioactive substances such as macrophages, stem 
cells, and growth factors [2]. For example, stem cells will aid in the development and healing of their 
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organs. To add more, because they are in liquid form, they can be easily digested by the undeveloped 
intestines of newborn infants [3]. Undoubtedly, human milk is truly a biological evolution 
masterpiece that provides numerous benefits to both infants and new mothers. 

Coronavirus disease 2019 (COVID-19) which has been overtaking the globe since early 2020 is a 
highly contagious disease outbreak caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), a virus from the Coronaviridae family [4]. This is a respiratory condition that is 
especially fatal in vulnerable populations including the elderly and those with a history of sickness. 
Breastfeeding moms and their newborns are among the most vulnerable members of the high-risk 
community to the disease [5].  

Although COVID-19 vaccines have been developed, there remains uncertainty about whether 
SARS-CoV-2 can be transmitted via human milk. This is a critical gap, as addressing it may help 
develop recommendations for breastfeeding practices among COVID-19-positive mothers. Besides, 
given that infants lack the capability to produce their own antibodies and rely heavily on human milk 
as their primary source of nourishment, it is essential to investigate if human milk provides any 
protective factors or if it poses a risk of viral transmission. This gap clearly highlights the need for 
research on the immunological properties of human milk in the context of COVID-19. Despite 
significant research on the impact of COVID-19 on various demographics, there remains limited 
information on the impact on breastfeeding mothers and their infants. This gap underscores the 
necessity for targeted studies to ensure informed recommendations for this particularly vulnerable 
group.  

Based on the research gaps, this study will utilize the Preferred Reporting Items for Systematic 
Review and Meta-Analysis Protocol (PRISMA-P) 2020 [6] as a guideline. By adhering to the PRISMA 
guideline, the rigor and transparency of the systematic review process is enhanced. Moreover, this 
approach supports a comprehensive and unbiased synthesis of findings, making the conclusions 
more reliable and potentially impactful for guiding healthcare practices regarding breastfeeding 
during COVID-19. Hence, this systematic review aims to collect and compile data from available 
studies on the immunological and microbiological components that can be found in COVID-19 
infected mothers who breastfed their infants and to investigate the state of the infants who received 
breast milk while their mother is still confirmed to be positive with the virus. 

 
2. Methodology  
2.1 Systematic Identification of Relevant Studies 

 
Preferred Reporting Items for Systematic Review and Meta-Analysis Protocol (PRISMA-P) 2020 

[6] was used as a guideline. The selection procedure is as illustrated in Figure 1. Articles were located 
and gathered utilizing the accessible online databases namely Science Direct, Scopus, and PubMed. 
The papers were thoroughly and comprehensively filtered using keywords of “human milk” or “breast 
milk”, that were used interchangeably, while keywords of “immune*” or “antibody”, and “COVID-
19” with “SARS-CoV-2” were used alternatively. Other keyword includes “breastfeeding”. The 
keywords are used together with BOOLEAN operators such as AND or OR enclosed in brackets. The 
articles were searched by the following keywords: Human milk, OR breast milk AND immune*, OR 
antibody AND breastfeeding AND COVID-19, OR SARS-CoV-2. 
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Fig. 1. Flow diagram of selection procedure based on PRISMA 2020 
 
2.2 Inclusion and Exclusion Criteria 
 

Studies involved in this study are original articles that were published in English, within the 
publication period from 2020 onward. Studies that focused on breastfeeding mothers who are 
positive COVID-19, and children breastfed by positive COVID-19 mothers were included in this study. 
Other articles published in other language, non-original articles and studies that focused on content 
of human milk after the vaccination period, involving mothers who are not breastfeeding currently, 
and papers focusing on non-pregnant women were excluded from this study. Further details can be 
referred in Table 1. 
 
  

Articles identified with appropriate 
keywords through database searching: 

PubMed (n = 131)  
Scopus (n = 822)  

Science Direct (n = 307) 

Articles filtered by type 
(n = 882) 

Articles removed by type 
(n = 378) 

Articles after duplicates removed 
(n = 507) 

Removed duplications 
(n = 375) 

Articles screened by title 
(n = 199) 

Articles excluded by title 
(n = 308) 

Articles screened by abstract 
(n = 56) 

Articles excluded by abstract 
(n = 143) 

Full text articles assessed for 
eligibility based on inclusion criteria  

(n = 28) 

Full text articles excluded based 
on exclusion criteria  

(n = 28) 

Quality assessment 

Articles included in the review 
(n = 28) 
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 Table1 
    Inclusion and exclusion criteria for systematic review 

Inclusion criteria Exclusion criteria 
• Study published in English • Study published in other languages 
• Study published in 2020 or more • Study published before 2020 
• Original article • Non-original articles (book chapters, review articles, 

letters) 
• Breastfeeding mothers who are positive COVID-

19 
• Children breastfed by mothers who are positive 

with COVID-19 

• Studies specifically on content of human’s milk after 
vaccination process 

• Pregnant mothers who are currently not 
breastfeeding 

• Mother who are not breastfeeding 
• Non-pregnant women 
• Children who are breastfed by mothers who are not 

exposed to/positive with COVID-19 
 
2.3 Interrater Reliability 

 
Interrater reliability is used in systematic reviews to evaluate the agreement between all 

reviewers during the data extraction process. Two reviewers screened the studies for inclusion in this 
systematic review while referring to the inclusion and exclusion criteria (Table 1), with the main 
reviewer screening the records for inclusion and the other verifying all decisions. This study uses 
percent agreement [7] to measure the interrater reliability. 

 
2.4 Quality Assessment 
 

The selected articles were assessed for its quality and eligibility to be included according to Crowe 
Critical Appraisal Tool (CCAT) [8] version 1.4 checklist of questions. The CCAT consists of the CCAT 
Form (the Form) and the CCAT User Guide (the User Guide) [8]. The Form and the User Guide were 
used together to avoid any compromise in the obtained validity and reliability of the scores. The 
result checklist consists of eight categories: preliminaries, introduction, design, sampling, data 
collection, ethical matters, results, and discussion that comprises of six-point scale (0, 1, 2, 3, 4, and 
5) for each category. The total of these points is divided by 40 to present the total percentage scores 
of the articles. The percentage is then classified into three groups: high (≥75%), moderate (51% to 
74%), or low (≤50%) quality of articles. Articles with more than 70% score were considered as high 
quality and thus were included in this systematic review. 

 
3. Results 
 

From the 1260 articles found according to the keywords used in database searching. After 
removing articles that were book chapters, review articles, letters and other irrelevant types, 882 
articles were left. Then, 375 articles were removed due to duplications, and another 308 articles were 
excluded by their titles, leaving 199 articles left. The remaining articles were then screened by 
abstract, and another 143 were removed due to their abstracts not matched with the aim of this 
study. The remaining 56 articles were then assessed carefully by reading their full texts and filtered 
according to the inclusion and exclusion criteria, and a total of 28 articles were removed as they were 
irrelevant to the target of this research. In total, there were 28 full text papers included in this 
systematic review after considering their eligibility according to inclusion criteria. The flow of 
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selecting the articles to be included in this systematic review is shown in Figure 1. The percentage of 
agreement for selection of articles was 89% (Table 2). 
 

 Table 2 
    Calculation of percent agreement 

Study no. 
 

Raters Difference 
 1 2 

1 0 0 0 
2 0 0 0 
3 0 0 0 
4 1 1 0 
5 0 0 0 
6 0 0 0 
7 0 0 0 
8 0 0 0 
9 1 1 0 
10 0 0 0 
11 0 1 -1 
12 0 0 0 
13 0 0 0 
14 0 0 0 
15 0 1 -1 
16 1 1 0 
17 1 1 0 
18 0 0 0 
19 0 0 0 
20 0 0 0 
21 0 1 -1 
22 0 0 0 
23 0 0 0 
24 1 1 0 
25 0 0 0 
26 0 0 0 
27 0 0 0 
28 1 1 0 
Number of Zeros   25 
Number of Items   28 
Percent Agreement   89 

 
3.1 Presence of SARS-CoV-2 RNA in Human Milk 
 

Several studies examined and investigated the presence of SARS-CoV-2 RNA in infected mother’s 
milk to deduce whether they can be transferred passively into nursing infants and impact their health. 
Some researchers have detected SARS-CoV-2 RNA in breast milk, specifically targeting the N1 of the 
nucleocapsid gene and the envelope (E) gene2, suggesting the presence of viral genetic material [9]. 
However, other studies have found no trace of the virus in milk samples, indicating a lack of 
consistent evidence of active virus transmission through breastfeeding [9-19]. Additionally, immune 
responses play a crucial role. Nevertheless, some studies highlighted that antibodies and immune 
factors present in the milk may protect infants rather than pose a risk. For instance, maternal 
antibodies and their neutralizing capacities may serve as passive immunity for infants, helping shield 
them from infection. This protective element underscores the importance of breastfeeding, even in 
the context of maternal infection, as these immune factors can bolster an infant’s own developing 
immune system. While SARS-CoV-2 RNA may occasionally appear in breast milk, there is no 
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conclusive evidence that breastfeeding poses a risk of infection to infants. Instead, breast milk from 
COVID-19-infected mothers may offer immune benefits, including the transfer of antibodies that 
could protect infants against the virus. Thus, breastfeeding remains a safe practice, providing 
essential immune support during early development. 
 
3.2 Expression of Immunological Components Found in Human Milk 
 

Several studies discovered the presence of SARS-CoV-2 specific immunoglobulins (IgA, IgG and 
IgM) in breast milk [9,11,13,19-27], which play a role in enhancing infants' immune defences. One 
study found out that human milk IgG were more specific to S2 subunit SARS-CoV-2 than other 
antibodies [28] while another study uncovered that the IgA in the COVID-19 recovering participants 
exhibited neutralization of Spike-pseudo-typed VSV [22], potentially providing passive immunity to 
nursing infants. The amount of SARS-CoV-2 specific IgA was found out to be similar after COVID-19 
vaccination and getting infected, although the variability in IgA levels were certainly higher after one 
was infected compared to vaccinated [29]. The antibodies were found to be remaining in human milk 
for up to five months after the onset of COVID-19 symptoms [30], and in another study by the same 
author, they found that the antibodies will remain present in human milk for at least 10 months after 
a polymerase chain confirmed infection [23], maintaining a protective presence that could reduce 
the risk of viral transmission to infants. The same study also discovered a high prevalence of IgA 
antibodies against SARS-CoV-2 which can lead to passive immunity protection for breastfed infants 
against the virus. One study found out that the milk samples were able to neutralize SARS-CoV-2 
infectivity in vitro [26], which is supported by another study which discovered that unpasteurized 
milk with and without these antibodies could neutralize a pseudovirus of SARS-CoV-2 [27]. One 
research found that human milk which were collected after infection and vaccination exhibited 
microneutralization activity, with the said activity increasing with time after vaccination [31]. 

Lactoferrin, cytokines, chemokines, and growth factors help modulate infant immunity. There 
was a study that focused on the concentration of lactoferrin in human milk and discovered that there 
is no difference in concentration of lactoferrin between infected mothers and the controls [32]. 
However, there is a reduction in concentration for symptomatic mothers compared to asymptomatic 
and healthy controls [32]. In another study, it was recorded that there was an eightfold increase in 
IFNα+ milk leukocytes, from 1% before SARS-CoV-2 infection to 8% when actively infected [33] and 
the milk macrophages showed the highest increase in IFNα expression while there is an actual 
reduction in the dendritic cells, suggesting enhanced immune readiness in the milk of infected 
mothers. One paper found that the concentrations of cytokines (IFN-γ, IL-1ra, IL-4, IL-6, IL-9, IL-13, 
and TNF-α) chemokines (eotaxin, IP-10, MIP-1α, and RANTES) and growth factors (FGF, GM-CSF, IL7, 
and PDGF-BB) were higher in breastmilk of the infected mothers compared with the control group at 
1st week postpartum [18]. The controls that were being investigated along with samples comes from 
different types, namely, pre-pandemic milk samples [9,20,22,28,33], non-infected COVID-19 mothers 
[32,35], healthy lactating mothers [14,15,26], and pregnant women who were confirmed to be free 
of SARS-CoV-2 [16,18].  

The findings of immunological components in human milk have been analysed and summarized 
into Table 3. 
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 Table 3 
 Findings of immunological components in human milk 

Author, Year 
Findings in Human Milk (according to study) 
SARS-CoV-2 RNA IgA IgG IgM Others 

Bäuerl, C et al., (2022) [9] Not detected in milk 
samples Detected Detected Detected Main Protease (MPro) domain antibodies detected 

Bertino, E et al., (2020) 
[10] 

Only 1 sample detected the 
presence out of 14 milk 
samples 

    

Briana, DD et al., (2022) 
[32]     

• No differences in Lactoferrin concentrations 
between SARS-CoV-2 mothers and controls 

• Symptomatic mothers showed lower breast 
milk Lactoferrin concentrations compared to 
asymptomatic mothers and healthy controls 

Conti, MG et al., (2021) 
[46] 

• 1 case of potential 
mother-infant 
vertical virus 
transmission 

• 1 case of horizontal 
virus transmission 

    

Demers-Mathieu V et al., 
(2021) [20]  Detected 

Found to be more 
specific to S2 subunit 
SARS-CoV-2 than other 
antibodies 

Detected Presence of pre-existing human milk antibodies 
against S2 subunit SARS- CoV-2 

Demers-Mathieu V et al., 
(2021) [28]  Detected Detected Detected 

SARS-CoV-2 RBD-specific IgA, IgM, IgG higher in 
serum sample group compared to human milk 
group 

Demers-Mathieu V et al., 
(2022) [21]   

√, titer of IgG against 
N501Y found to be 
higher in COVID-19 
vaccine group than no-
vaccine group, but 
comparable to COVID- 
19 PCR group 

 
Inhibition on Nab against binding of 2 mutant RBD 
proteins to their receptors higher in COVID-19 
vaccine and PCR than pre-pandemic milks 

Fox A et al., (2022) [22]  Detected   6 of 8 COVID-19 samples exhibited neutralization 
of Spike-pseudotyped VSV 
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Gao X et al., (2020) [11] Not detected in human milk 
samples  Detected Detected  

Juncker HG et al., (2021) 
[23]  

√, variability of IgA levels 
higher after infection 
rather than after 
vaccination 

   

Juncker HG et al., (2021) 
[29]  Detected Detected Detected *Antibodies remain present up to 5 months in 

human milk after onset of COVID- 19 symptoms 

Juncker HG et al., (2021) 
[30]  

√, remain present at 
least 10 months after 
infection 

   

Kilic T et al., (2021) [47] 
Detected in milk samples 
from 4 mothers (over 15 
mothers with COVID-19) 

    

Krogstad P et al., (2022) 
[12] 

Not detected in milk 
samples     

Lebrão CW et al., (2020) 
[24]  Detected in milk sample    

Liu W et al., (2021) [25]   Detected Detected  

Luo, Q. et al., (2021) [13] Negative   

Detected, presence of 
IgM in breast milk 
correlated with 
presence of IgM in 
maternal blood 

 

Pace RM et al., (2020) [15] 
Not detected in milk 
samples, but found on 
several breast swabs 

    

Pace RM et al., (2021) [14]  Detected Detected  62% of milk samples able to neutralize SARS-CoV-2 
infectivity in vitro 

Pace RM et al., (2021) [26] Not detected in 
milk samples 

Detected, persisted for 
at least 2 months in 
77% women 

   

Peng S et al., (2020) [16] Negative     
Pullen KM et al., (2021) 
[34]  Detected Detected Detected *Preferential transfer of IgA and IgM to breast 

milk, with a selection of IgG 
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Sánchez García L et al., 
(2021) [18] 

Not found in breast milk 
samples    

• Concentrations of cytokines (IFN-γ, IL-1ra, 
IL-4, IL-6, IL-9, IL-13, and TNF-α) 
chemokines (eotaxin, IP-10, MIP-1α, and 
RANTES) and growth factors (FGF, GM-CSF, 
IL7, and PDGF-BB) were higher in 
breastmilk of the study compared with the 
control group at 1st week postpartum 

• Severity of disease (symptomatic or 
asymptomatic infection) did not affect the 
immunological profile in breast milk 

van Keulen BJ et al., 
(2021) [27]  Detected Detected Detected 

• Unpasteurized milk with and without these 
antibodies was found to be capable of 
neutralizing a pseudo virus of SARS-CoV-2 

• No correlation was observed between milk 
antibody levels and neutralization capacity 

Young BE et al., (2022) 
[19]     

• Human milk collected after infection and 
vaccination exhibited microneutralization 
activity 

• Microneutralization activity increased through 
time in vaccine group only, but found to be 
higher in infection group vs after first-dose 
vaccination 

Yu Y et al., (2020) [48] Not detected in breast milk Detected Detected Detected  

Yu JC et al., (2021) [33]     

• Eightfold increase in IFNα+ milk leukocytes 
(1%->8%) 

• Highest increase of milk macrophages in IFNα 
expression 

• T and B lymphocytes showed mild increase 
• Dendritic cells showed reduction 
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3.3 Clinical Outcomes of Infants Nursed by SARS-CoV-2 Infected Mothers 
 

There were considerably fewer papers which specifically mentioned the state of nursing 
newborns compared to those that investigating the components in human milk. Among them, there 
is a study that discovered significant higher spike-specific salivary IgA antibody levels in infants who 
received breastmilk during their first 2 months of life [38] while others only recorded the time span 
for infants to became SARS-CoV-2 negative after getting infected; within 6 weeks of, after 1 month 
of their age [17], on the seventh day after hospitalized [19]. The rest of the clinical outcome of infants 
were presented in Table 4. 
 

Table 4  
Clinical outcome of infants breastfed by confirmed COVID-19 mothers 

Author, year 
Effects on children breastfed by COVID-19 infected mothers 
Condition of the children while breastfeeding during the time 
their mother was positive COVID-19 

Duration of infants 
contracting the disease 

Bertino et al. (2020) [10]  6 weeks 
Conti et al. (2021) [46] Significant level of salivary IgA level was found in infants  
Gao et al. (2020) [11] No infants developed COVID-19 while breastfeeding  
Kilic et al. (2021) [47] Mild COVID-19 symptoms on infants who tested positive  
Liu et al. (2021) [25] Infant was asymptomatic  
Luo et al. (2021) [13] No infants infected with the virus  

Prasad et al. (2021) [17] 
Only 2 out of 51 infants getting infected, and all infants were 
reported to be healthy after one month of breastfeeding with 
positive COVID-19 mothers 

 

Yu et al. (2020) [48]  One week 
 
3.4 Risk of Bias Assessment 
 
The result of bias risk assessment can be referred to in Table 5, whereby, as seen in the table, all 
papers scored above 70%, with the lowest scored 75%, and the highest 95%. Therefore, these papers 
can be considered as having medium to high quality and were all approved to be included in this 
systematic review. 
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    Table 5 
    Result of risk of bias assessments of retrieved articles based on Crowe Critical Appraisal Tool (CCAT) 

Item descriptors CCAT score for study no.: 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Preliminaries 5 5 5 5 4 5 5 3 4 3 4 4 5 4 
Introduction 5 5 4 4 4 4 4 3 3 4 3 5 5 5 
Design 3 5 4 5 3 4 4 5 4 3 3 5 5 4 
Sampling 5 4 4 4 4 4 4 4 4 3 4 5 5 4 
Data collection 4 5 4 5 4 4 4 4 4 4 4 5 5 4 
Ethical matters 5 5 4 4 3 4 4 4 4 4 4 4 4 4 
Results 5 4 5 5 5 5 5 4 5 5 4 5 5 5 
Discussion 5 5 5 5 5 5 5 4 5 5 5 5 4 5 
Total of CCAT score (%) 93 95 88 93 80 88 88 78 83 78 78 95 95 88 

Item descriptors CCAT score for study no.: 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Preliminaries 5 3 4 4 3 4 4 5 3 4 4 5 3 4 
Introduction 4 4 4 5 4 4 4 5 4 4 5 4 3 4 
Design 4 3 4 5 4 5 5 4 4 4 4 4 3 4 
Sampling 4 4 4 4 4 5 4 4 3 4 4 4 3 3 
Data collection 4 4 5 5 4 4 5 4 4 4 4 4 4 4 
Ethical matters 4 4 5 4 4 4 4 5 4 4 4 5 4 4 
Results 5 4 4 5 4 5 4 5 4 5 5 4 5 5 
Discussion 5 5 5 5 5 5 4 5 4 5 5 5 5 4 
Total of CCAT score (%) 88 78 93 93 80 90 85 93 75 85 88 88 75 80 
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4. Discussion 
 

This systematic review has addressed the research gaps on whether SARS-CoV-2 can be 
transmitted through breast milk, and whether transmission could potentially occur through 
breastfeeding and affect infants’ health. Overall, this review has highlighted important data from 
available studies on the immunological and microbiological components that can be found in COVID-
19 infected mothers who breastfed their infants. Additionally, this review has brought relevant 
evidence on the state of the infants who received breast milk while their mother is still confirmed to 
be positive with the virus.   

When a mother is infected with SARS-CoV-2, her body generates specific antibodies, including 
immunoglobulins IgA, IgG, and IgM, which are transferred to her breast milk. In this review, it was 
revealed that SARS-CoV-2 RBD-specific immunoglobulins are present in abundance in all breast milk, 
which in agreement with their role as part of the adaptive immune response that is activated when 
the body encounters SARS-CoV-2. The virus has four primary structural proteins [31]. The spike 
protein (S protein) facilitating its entry and fusion into host cells. This spike protein is divided into 
two subunits, the S1 and S2. The S1 subunit initially binds to ACE2 receptors, which are the host cell 
receptors, whereas the S2 subunit allows the viral membrane to fuse with the host cells [35]. Since 
the S2 subunit is more structurally conserved than S1, it is less prone to mutations, making it a 
promising target for vaccines designed to maintain efficacy across variants [36] and providing a 
mechanism for passive immunity to the breastfeeding infant [39,25,40,41]. Disruption of the fusion 
structure important for cell invasion is achieved by neutralization of the virus by antibodies targeting 
the S2 subunit [36].  

The potential for broad neutralization can be enhanced with the aid of IgG antibodies found in 
breast milk. IgG antibodies have been proven to exhibit specificity for the SARS-CoV-2 S2 subunit, 
which is structurally conserved across various viral variants [40,42,43]. Spike-specific IgA antibodies 
were detected in the saliva of infants who received breast milk from infected mothers [15], aligning 
with evidence that secretory IgA appears in infants’ saliva as early as three days after birth [38], likely 
from maternal milk intake. Moreover, the IgA antibodies in individuals recovered from COVID-19 
bound to the S protein has been shown to neutralize a spike-pseudotyped vesicular stomatitis virus 
(VSV) [22]. This suggests that COVID-19 recovered breastfeeding mothers may help to reduce the risk 
of colonization of virus in their breastfed infants [9,39,40]. The levels of IgA in these individuals were 
shown to be higher than those in vaccinated individuals [29], which are mostly because infection-
acquired immunity can persist longer in their body [37], with antibodies remaining for up to 5 to 10 
months post-symptom onset [30]. Notably, the immunity can last over a year in individuals who have 
recovered from infection and subsequently received vaccination [37]. On the other hand, the IgM 
antibodies, which typically responds early during an infection, play role to further supports the 
immune response of the breastfed infants. This is achieved by enhancement of the neutralization 
capacity of breast milk against SARS-CoV-2 [36,44]. 

Interestingly, clinical observations have shown that infants breastfed by COVID-19-positive 
mothers generally remain healthy, and there is no evidence of virus transmission through breast milk 
itself. Studies indicate that infants who contracted the virus often exhibit mild or no symptoms at all, 
which strongly suggest that the immunological support from breast milk has helped in reducing the 
severity of SARS-CoV-2 infection [10,41,43]. This protective effect emphasizes the importance of 
breastfeeding, particularly during pandemics, as it can boost the infant's immune response and 
relieve the impact of SARS-CoV-2 infections on infants. Moreover, the antibodies present in breast 
milk can persist for continued periods following maternal infection.  
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For newborns, the concept of passive immunity is critical, as they rely heavily on maternal 
antibodies due to their immature immune systems. Though temporary, breastfeeding is the best 
means to provide immediate immunity to the infants. They also benefit from ongoing protection as 
research has indicated that SARS-CoV-2 antibodies remain detectable in the breast milk of infected 
mothers for several months, even as maternal immunity wanes [39,40,43]. This prolonged presence 
of antibodies is highly important in offering the infants a continued defence against SARS-CoV-2 and 
potentially other viral infections, particularly if the mother is re-exposed to the virus. Infants continue 
to receive protective factors that can neutralize the virus, thereby preventing the virus from binding 
to ACE2 receptors which are its main entry points on cells [40,41,43]. This mechanism is particularly 
given the limited ability of infants to mount a robust their own immune response. This mechanism is 
vital given the limited ability of infants to mount a robust immune response on their own [10]. 

Besides antibodies, breast milk also contains various cytokines, immune cells, and bioactive 
molecules that can contribute to an infant’s immunity, highlighting its main role in providing 
nutritional and immunological support to the infants. Lactoferrin, for example, which is an 
antimicrobial and antiviral protein that is present in the breast milk, can limit bacterial growth and 
exhibits direct antiviral effects by binding to the viral particles, thus inhibiting their ability to infect 
the host cells [9,39,45]. Moreover, there is an increase in interferon-expressing milk leukocytes in 
symptomatic mothers. This is potentially providing the infants with enhances protection against viral 
infections [40,41,43].  

  
4.1 Limitations and Suggestions 
 

There were several limitations identified from the review. This systematic review is not designed 
to find information on the long-term immunological impact on infants and variation in immune 
responses between vaccinated and naturally infected mothers. Hence, it is recommended to explore 
how maternal antibodies, when transferred via breast milk, influence infant immunity, infection 
resistance, and development over time. On the other hand, more research is needed to compare the 
immune responses in breast milk from mothers who were naturally infected with SARS-CoV-2 versus 
those who were vaccinated. This could clarify if and how the immune protection passed to infants 
differs based on the mother's method of immunization. Furthermore, there is limited data on how 
varying recommendations around breastfeeding for COVID-19-positive mothers have impacted 
breastfeeding practices, maternal mental health, and infant nutrition. Research assessing these 
aspects could guide better-informed public health policies and support measures. 

 
5. Conclusion 
 

This systematic review has successfully consolidated current findings and evidence that supports 
breastfeeding as a safe and beneficial practice for infants’ immunity against COVID-19, particularly 
through the role of specific antibodies and other immune-boosting components in the breast milk. 
In this review, the presence and function of key immunological components in the breast milk, 
particularly SARS-CoV-2-specific antibodies are reviewed thoroughly, thus providing a deeper 
understanding on how these antibodies can potentially protect infants from SARS-CoV-2 infection. 
Furthermore, this review has emphasized the concept of passive immunity, underscoring the critical 
role of maternal antibodies in safeguarding infants, who have immature immune systems. By 
exploring breast milk’s ability to neutralize SARS-CoV-2 in vitro, the review presents evidence 
supporting its antiviral properties. This review has also documented clinical observations showing 
that breastfed infants of COVID-19-positive mothers remained generally healthy, with mild or no 
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symptoms when infected. This outcome strengthens the argument for breastfeeding’s protective 
effect even when mothers are COVID-19 positive. On the other hand, findings on the longevity of 
maternal antibodies which is up to 10 months post-infection offer valuable insight into the continued 
protective effects of breast milk, highlighting its role in providing prolonged immune support to the 
breastfed infants. Beyond antibodies, this review has discussed other immune components such as 
cytokines, leukocytes and lactoferrin, offering an inclusive perspective on the multifaceted 
immunological benefits of the breast milk.  
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