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OBJECTIVE 52 

After trials demonstrated 94-95% efficacy in preventing coronavirus disease 2019 (COVID-19), two 53 

lipid nanoparticle-formulated, nucleoside-modified messenger RNA-based vaccines received emergency use 54 

authorization by the U.S. Food and Drug Administration in December 2020.1 Although no lactating people were 55 

included in vaccine trials, national organizations support vaccination of this population, suggesting potential 56 

infant protection by passive transfer of maternal antibodies.1,2 However, there are no published data to support 57 

this theoretic benefit. We sought to characterize breast milk levels of anti-SARS-CoV-2 antibodies in lactating 58 

people undergoing COVID-19 vaccination.  59 

 60 

STUDY DESIGN 61 

Participants were prospectively recruited during Phase IA rollout of the COVID-19 vaccine at a tertiary 62 

care center, after IRB approval. Inclusion criteria included lactation and planned vaccination with the Pfizer-63 

BioNTech/BNT162b2 vaccine. After obtaining informed consent, participants provided frozen breast milk 64 

samples at the following timepoints of vaccination: prior to, within the first 24 hours of, and weekly following. 65 

Samples were assessed for SARS-CoV-2 RNA by quantitative real-time PCR and anti-spike immunoglobulin 66 

(Ig) G and IgA by an enzyme-linked immunosorbent assay. 67 

RESULTS 68 

Five subjects and 29 human milk samples were included in the analysis. Subject characteristics are 69 

reported in Figure 1A. All pre-vaccine milk samples tested negative for SARS-CoV-2 RNA, as defined by Ct>40 70 

for the N1 target (Figure 1B). Anti-spike IgG and IgA levels were significantly elevated relative to pre-vaccine 71 

baseline at all time points. Anti-spike protein IgG remained sustained at a significant elevation beginning at 20 72 

days after the first dose compared with the pre-vaccine baseline (P<0.01) through the final milk sample (Figure 73 

1C). Levels of anti-spike protein IgA were significantly elevated from baseline starting two weeks after first 74 

dose through the final sample; however, individual-level data suggest a possible gradual decline in anti-spike 75 

IgA in human milk over time following the second dose (Figure 1D). 76 

CONCLUSION 77 
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We characterize longitudinal breast milk levels of anti-spike IgG/A following Pfizer-78 

BioNTech/BNT162b2 vaccination, demonstrating sustained elevation of IgG/IgA levels. This response is 79 

similar to prior studies on maternal vaccination, which have shown high levels of breast milk IgA/G production 80 

for up to six months following vaccination for influenza and pertussis.3,4 A concurrent decrease in infant 81 

respiratory illness rates suggest that maternal vaccination confers protection against infection in breastfed 82 

infants.3 Thus, the Pfizer-BioNTech/BNT162b2 vaccination may also confer protection against COVID-19 to 83 

breastfed infants as well. 84 

Although vaccination remains one of the most crucial interventions to control infection spread, vaccine 85 

hesitancy remains a barrier to widespread uptake.5 Our study is limited by a small number of participants, but 86 

we report data that suggest potential immune benefit to infants of lactating people up to 80 days following 87 

COVID-19 vaccination. Further studies are needed to characterize the length of antibody production in breast 88 

milk, and the effect on infant infection rates after maternal COVID-19 vaccination. 89 
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Figure Legend 118 

 119 

Figure 1. Breast milk levels of anti-SARS-CoV-2 antibodies after vaccination with Pfizer-120 

BioNTech/BNT162b2. 121 

A total of 5 lactating women who received two doses of the Pfizer-BioNTech BNT162b2 vaccine were included 122 

in the analysis. (A) Self-reported clinical data of the study subjects are shown, with subject 2 identifying as 123 

immunocompromised. (B) Pre-vaccine baseline milk samples were analyzed for SARS-CoV-2 RNA using the 124 

N1 target compared with RNAse P, with undetectable viral RNA defined as Ct>40. Anti-spike protein IgG (C) 125 

and IgA (D) antibody levels in human milk were analyzed at serial time points following the first and second 126 

vaccine doses. Delipidated human milk samples were diluted at a 1:1 ratio with sample diluent and tested in 127 

duplicate for IgG and IgA against SARS-CoV-2 full length spike protein using ELISA Kits from Cell Signaling 128 

Technology (Catalog #20154C for IgG and Catalog #58873C for IgA). Antibody signal detections were 129 

analyzed by spectrophotometric absorbance at 450 nm. Gray vertical lines represent the timing of the 130 

administration of the second dose. Of note, the first sample from Subject 1 was obtained 17 days following the 131 

first vaccine. Data are displayed as mean ± SEM and were analyzed using Mann-Whitney U test. *P<0.05, 132 

**P<0.01. 133 
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