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OBJECTIVE

After trials demonstrated 94-95% efficacy in pretsgn coronavirus disease 2019 (COVID-19), two
lipid nanoparticle-formulated, nucleoside-modifieeéssenger RNA-based vaccines received emergency use
authorization by the U.S. Food and Drug Administrain December 2025Although no lactating people were
included in vaccine trials, national organizatisnpport vaccination of this population, suggespotential
infant protection by passive transfer of matermmitmdiesq“ZHowever, there are no published data to support
this theoretic benefit. We sought to characterizabt milk levels of anti-SARS-CoV-2 antibodiedantating

people undergoing COVID-19 vaccination.

STUDY DESIGN

Participants were prospectively recruited duringgghlA rollout of the COVID-19 vaccine at a teryiar
care center, after IRB approval. Inclusion criteneluded lactation and planned vaccination with Bizer-
BioNTech/BNT162b2 vaccine. After obtaining informeahsent, participants provided frozen breast milk
samples at the following timepoints of vaccinatiprior to, within the first 24 hours of, and weelkbdjflowing.
Samples were assessed for SARS-CoV-2 RNA by ga#imgétreal-time PCR and anti-spike immunoglobulin
(Ig) G and IgA by an enzyme-linked immunosorbeisags
RESULTS

Five subjects and 29 human milk samples were irclud the analysis. Subject characteristics are
reported in Figure 1A. All pre-vaccine milk samptested negative for SARS-CoV-2 RNA, as defineCpy40
for the N1 target (Figure 1B). Anti-spike IgG arghllevels were significantly elevated relative te{vaccine
baseline at all time points. Anti-spike protein Ig&nained sustained at a significant elevationrb@gg at 20
days after the first dose compared with the presivecbaseline (P<0.01) through the final milk saan(#ligure
1C). Levels of anti-spike protein IgA were sign#itly elevated from baseline starting two weekerdftst
dose through the final sample; however, individeakl data suggest a possible gradual declinetirspike
IgA in human milk over time following the secondseo(Figure 1D).

CONCLUSION
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We characterize longitudinal breast milk levelspfi-spike 1gG/A following Pfizer-
BioNTech/BNT162b2 vaccination, demonstrating susdielevation of IgG/IgA levels. This response is
similar to prior studies on maternal vaccinatiohja have shown high levels of breast milk IgA/@guction
for up to six months following vaccination for infinza and pertussi$.A concurrent decrease in infant
respiratory illness rates suggest that maternaimation confers protection against infection iedstfed
infants® Thus, the Pfizer-BioNTech/BNT162b2 vaccination ra#so confer protection against COVID-19 to
breastfed infants as well.

Although vaccination remains one of the most ciuokgrventions to control infection spread, vaecin
hesitancy remains a barrier to widespread uptaler study is limited by a small number of partaigs, but
we report data that suggest potential immune beteeiinfants of lactating people up to 80 daysdwiing
COVID-19 vaccination. Further studies are needethtracterize the length of antibody productiobneast

milk, and the effect on infant infection rates afteaternal COVID-19 vaccination.

Acknowledgements: The authors would like to thank Chanill Henley fi@r assistance in the completion of

this project.
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FigureLegend

Figure 1. Breast milk levels of anti-SARS-CoV-2ibotlies after vaccination with Pfizer-
BioNTech/BNT162b2.

A total of 5 lactating women who received two doskthe Pfizer-BioNTech BNT162b2 vaccine were imgd
in the analysis. (A) Self-reported clinical dataloé study subjects are shown, with subject 2 ijeng) as
immunocompromised. (B) Pre-vaccine baseline mitkpglas were analyzed for SARS-CoV-2 RNA using the
N1 target compared with RNAse P, with undetectabibd RNA defined as Ct>40. Anti-spike protein IdG)
and IgA (D) antibody levels in human milk were afzald at serial time points following the first asetond
vaccine doses. Delipidated human milk samples wiuiged at a 1:1 ratio with sample diluent andedsnh
duplicate for IgG and IgA against SARS-CoV-2 fahbth spike protein using ELISA Kits from Cell Sading
Technology (Catalog #20154C for 1IgG and Catalog8#3& for IgA). Antibody signal detections were
analyzed by spectrophotometric absorbance at 45@mnay vertical lines represent the timing of the
administration of the second dose. Of note, tret §ample from Subject 1 was obtained 17 daysviatig the
first vaccine. Data are displayed as mean + SEMvaatg analyzed using Mann-Whitney U test. *P<0.05,

**P<0.01.






Figure 1

A. Self-reported characteristics of study participants.

B. SARS-CoV-2 N1

Immuno- Priortest- | Gestational | Current mMRNA expression
. Age Medical i suppressed | confirmed age at age of prior to vaccination.
Subject (years) Race conditions Medications condition or | COVID-19 delivery infant o
medication infection (weeks) | (months) %}j&_&(\{am—e
. Depression, .
1 31 White obesity Escitalopram No No 39 10 2 >40
o 3 >40
2 43 Black Colitis, Adalimumab Yes No 39 2 1 >40
eczema 5 >40
3 34 Asian None Birth control No No 38 5
4 26 White Depression Fluoxetine No No 34 9 *C, value greater than 40
Anti-anxiety denotes no detection of SARS-
5 31 White Anxiety medication, No No 38 1 CoV-2 in breast milk sample.
birth trol *Sample obtained after vaccine
irth control dose 1, but prior to dose 2.
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