A mother breastfeeds her newborn at a hospital in Belgium.

BREASTFEEDING AND

COVID VACCINES:
WHAT THEDRTA SAY

Early studies suggest that vaccines are safe and
that antibodies transfer in milk. But do they
protect the baby? By Shannon Hall
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olly Siegel had long awaited
a COVID-19 vaccine. As an
obstetrician at Massachusetts
General Hospital in Boston, she
regularly saw pregnant people
with COVID-19, and knew that the
vaccine was the best way to pro-
tect herself, her family and others
in her workplace. But with a seven-month-old
baby at home who was still breastfeeding, she
felt hesitant.

Understandably so. Following established
norms for clinical trials, pregnant and breast-
feeding people were not included in any of
the trials for COVID-19 vaccines. So, as health
systems around the world began to vaccinate
eligible adults, scores of lactating people were
left to make their decision in the dark.

“Icertainly was frustrated that there weren’t
studiesonthevaccineinpregnantandlactating
women — that as a group, they were excluded
fromtheresearch,” Siegel says. “It madeitreally
hard to know, as both the patient and the pro-
vider, how to think about the vaccine.”

Still, Siegel could not see any plausible risk
to herbreast milk (she knew that COVID-19 vac-
cines contain no live virus, for instance), and
focused on the benefit of protecting herself
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and everyone around her. So she got the shot.
Then, she donated samples of her breast milk
toresearchers who would analyse its contents
inone of the first such studies.

Now, thanks toSiegel and other participants,
scientists are beginning to understand the
effects of COVID-19 vaccines on breast milk,
and their preliminary results should come as
welcome news to the more than 100 million
lactating people across the world.

Scientists have so far looked only at the vac-
cinesmade by Pfizer-BioNTech and Moderna,
and have not detected the vaccines in breast
milk. What they have found are antibodies, pro-
ducedby mothersinresponse toinoculations,
to the coronavirus SARS-CoV-2.

“We're really happy to have something good
to hangour hat on,” says Stephanie Gaw, a per-
inatologist at the University of California, San
Francisco. “The studies are small, they're still
early, but very positive.” Now, researchers want
toknow whether those antibodies can provide
babies with at least partial protection against
COVID-19.

Vaccine questions

Throughout the pandemic, pregnant people
and new mothers have been faced with aslew of
concernsand questions about the coronavirus.

Onetrend thatbecameclear early onis that
pregnant people diagnosed with COVID-19 are
more likely to be hospitalized than are those
of the same age who are not pregnant. That
could be because the body is already working
hard — the growing uterus pushes upwards,
reducing lung capacity, and the immune sys-
tem is suppressed so as not to harm the baby.
Those factors don’t disappear the day a baby
isborn. As such, some obstetricians suspect
that lactating individuals are also susceptible
to severe COVID-19.

That conclusion might encourage breast-
feeding mothers to get vaccinated, but scien-
tists weren’t sure how they would respond to
thevaccines, because littleisknown about the
period of lactation.

SoKathryn Gray, amaternal-fetalmedicine
specialist at Brigham and Women’s Hospital
inBoston, Massachusetts, and her colleagues
decided to test how well the Pfizer-BioNTech
andModernavaccines workin thisgroup. They
recruited 131 participants who were about to
receive either vaccineand who were lactating,
pregnant or neither, and found that the lactat-
ingindividuals (which included Siegel and 30
others) generated the same robust antibody
response as did those who were not lactating'.
Inother words: the vaccineis just as beneficial
for breastfeeding mums.

Asecondstudy by Gaw and her team, posted
on the preprint server medRxiv, agrees”. The
team drew blood from 23 lactating partici-
pantsand found that antibodies to SARS-CoV-2
increased after their second dose.

But for many parents, the looming

question—asSiegelasked herself—waswhether
a COVID-19 vaccine would harm a nursing
infant. After all, some medications are not
recommended during lactation because they
pass through breast milk to infants. Nursing
mothersare advised against taking high doses
of aspirin, for example; even after low doses,
mothers are warned to monitor the infant for
signs of bruising and bleeding. Some vaccines
are off limits, too. The US Centers for Disease
Controland Prevention (CDC) advises nursing
mothers againstreceiving the yellow-fever vac-
cine, which involves a live, weakened form of
the virus, on the off-chance that an infection
passes to the infant.

Because of such cases, some pharmacists
and vaccine administrators have been urging
nursing mothers to discard their breast milk
after they are vaccinated.

“There seemstobe
an awful amount of
misinformation out
thereonalllevels.”

“l think that clearly shows ignorance
and a lack of understanding,” says Kirsi
Jarvinen-Seppo, animmunologist at the Univer-
sity of Rochester Medical Center in Rochester,
New York. “There seems to be an awfulamount
of misinformation out there on all levels.”

Unlike the yellow-fever vaccine, COVID-19
vaccinesdonotcarry arisk of igniting an active
infection. In addition, COVID-19 vaccines are
extremely unlikely to cross into breast milk.
The fragile messenger RNA used in the Pfizer-
BioNTech and Moderna vaccines, for exam-
ple, is designed to break down so quickly that
it should never leave the cells where it was
injected — let alone get into the bloodstream
and then the breast. In fact, researchers don’t
expect thatany of the current vaccines will be
excreted into breast milk.

To thatend, the World Health Organization
recommends that mothers continue to breast-
feed after vaccination. Inaddition, the CDCand
the UK Joint Committee on Vaccination and
Immunisationissued statements shortly after
thefirstvaccines were authorizedinboth coun-
tries. These noted that no safety concerns had
beenidentified from the available data, solac-
tating people could choose to be vaccinated.

“It’s sort of abackwards way of recommend-
ingit,” argues Christina Chambers, a paediatri-
cianatthe University of California, San Diego,
and the Rady Children’s Hospital. “The founda-
tionisthat there’snoreasonto avoidit, which
isadilemma.”

So Gaw and her colleagues ran asafety check.
Inasmallstudy?, her teamlooked at breast milk
samples from six participants up to two days
after they received the Pfizer-BioNTech or
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Moderna vaccine, and found no trace of the
mRNAineither case. (The groupisnow scour-
ingalarger number of milk samples for differ-
entcomponents of the vaccine, and expanding
their study toinclude all the available COVID-19
vaccines in the United States.)

Liquid gold

Thereisonetype of particle that scientists are
eagerto see in breast milk followingavaccine:
COVID-19 antibodies.

Researchers have long known that newborn
babies don't effectively produce antibodies
against harmfulbacteriaand viruses; anditcan
take three to six months for this kind of pro-
tectiontokickin. To helpinthoseearly days, a
mother’s breast milk overflows with antibodies
capable of staving off potential threats.

“It’'s specifically designed by the mother, and
by Mother Nature, to provide the child with
thechild’s first vaccine,” says Hedvig Nordeng
at the University of Oslo, who specializes in
medication use and safety in pregnancy and
lactation. “Breast milk by itself is more than
nutrition, breast milk is medicine.”

In the mother, immune cells called B lym-
phocytes (or B cells) constantly produce
antibodies. Then, once lactation begins, the
mammary glands send out a chemical signal
that draws these B cells to the breast — where
they parkintheglands and produce thousands
of antibodies per second, ready to move into
the breast milk in huge quantities. But unlike
molecules from medications, coffee and alco-
holic drinks, which are so small they can pass
into the breast milk on their own (although
at diluted levels), antibodies are too large to
doso.Instead, receptors onthe surface of the
milk ducts grab the antibodies and package
them in protective, fluid-filled bubbles that
allow them to pass safely through the milk-
ductcellsand into the milk on the other side®*.

“This processis so magical,” says Galit Alter,
an immunologist and virologist at Harvard
Medical School in Boston, who worked on
Gray’s study.

What happens once antibodies reach the
baby, however, ismore mysterious. Antibodies
in the breast milk do not make it into a baby’s
bloodstream, but coat the mouth, throat
and gut before they’re ultimately digested*.
Nonetheless, these antibodies seem to provide
protection. It could be that they work at the
body’s entrances to fend off infection before
it takes root.

Notall babies are raised on breast milk, but
studies have shown that babies who exclu-
sively breastfeed for their first six months
have far fewer middle-ear infections than
those who are breastfed for ashorter time, or
notatall’. They also have alower risk of respira-
tory-tract infections®. And lactating mothers
whoreceive the influenza vaccine (and there-
fore transmit those protective antibodies
to their infant through breast milk) provide
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Feature

BREAST-MILK BENEFITS

A study of 84 lactating health-care workers found that their breast milk contains substantial levels
of antibodies to the coronavirus SARS-CoV-2 for several weeks after they were vaccinated. The
study looked at two antibodies, immunoglobulin A (IgA, also found in the linings of the gut and
respiratory tract) and immunoglobulin G (IgG, also found in the blood).

Second
vaccine dose

First
vaccine dose

[9)]

~

w

N

- Level of detection

IgA ratio compared with control

0 — T T T T T
o] 2 3 4 5 6

Time after first vaccine dose (weeks)

Second
vaccine dose

First
vaccine dose

30

20

1gG levels (units per millilitre)

Level of detection

[ : [ I l )
0 2 3 4 5 6
Time after first vaccine dose (weeks)

some protection to babies who are too young
toreceive the shot’.

The same could be true for COVID-19 anti-
bodies. Early this year, researchers found that
breast milk from people whorecover fromthe
virus similarly oozes with antibodies®. And a
smattering of small studies, many not yet peer
reviewed, have found antibodies in breast milk
from people who received the vaccine** 2
(see ‘Breast-milk benefits’).

When Gray and her colleagues, for example,
checked the blood and the breast milk of lac-
tating mothers who had received a COVID-19
vaccine, they found high levels of COVID-19
antibodies in every sample’.

“It’s very nice after this past year to have a
tiny bit of good news,” says paediatric immu-
nologist Bridget Young at the University of
Rochester Medical Center.

Andit’saparticularly exciting finding given
thatbabies are not currently eligible to receive
any of the available vaccines (although both
Pfizer-BioNTech and Moderna have started
trials of their COVID-19 vaccines in children
asyoung as six months).

Whereas COVID-19 is often mild inyounger
populations, babies less than two years of age
who contract the disease are more likely to be
hospitalized than older children are®. That’s
thought to be because the bronchioles, the
passageways that deliver air to the lungs, are
muchsmallerinbabies. Inaddition, babies and
children can develop a severe illness known
as MIS-C (multisystem inflammatory syn-
drome in children), in which different parts
of the body become inflamed after the child
contracts COVID-19.

Milk mysteries

One of the big unknowns now is how much
protection babies receive from breast milk.
To begin, scientists aren’t sure whether
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these antibodies are actually functional —
meaning that they would kill the virus that
causes COVID-19 ifthey cameinto contact with
it. Butearly researchis promising. Last year,a
teaminthe Netherlands collected antibodies
from the breast milk of people with a previous
SARS-CoV-2infection and found that the sam-
ples could neutralize the virus in the labora-
tory®. A month later, Young, Jarvinen-Seppo
and their colleagues posted similar findings,
which were subsequently published™.

Both teams are currently conducting the
same experiment with vaccine-induced
antibodies, following a study by scientists in
Israel suggesting that antibodies created

“It’s very nice after
this pastyearto
have a tiny bit of
good news.”

after vaccination could stop the virus infect-
ing cells. The authors of that study predict that
these antibodies should protect the baby, says
Yariv Wine, an immunologist at Tel Aviv Uni-
versity and a co-author of the paper.

But this can happen only if the antibodies
persist. Scientists don’t yet know how long
vaccinated people will continue to make
COVID-19 antibodies, but evidence indicates
they do so for a considerable time; one study
of 33 people” suggests that antibody pro-
duction in adults given the Moderna vaccine
continues for at least 6 months. That could
mean that babies will continue toreceive some
protection fromtheir mothers, aslongasthey
continue nursing — although antibody con-
centrationsinbreast milk do drop over time*.

Andthat constant replenishmentiskey. Sci-
entists suspect that antibodies are digestedin
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the baby’s gut after hours to days. That means
their partialimmunity will probably disappear
once breastfeeding has ceased. It also suggests
that giving breast milk to older children (as
many vaccinated mothers have discussed in
online forums) probably won’t give them par-
tialimmunity — at least not for long.

But even for babies who are exclusively
breastfed, clinicians urge mothersto continue
to follow public-health strategies when they
have visitors. “Anyone who’s handling the
baby in close contact really should be vac-
cinated and should be masked,” says Andrea
Edlow, amaternal-fetal medicine specialist at
Harvard Medical School and Massachusetts
General Hospital, who worked on the study
with Gray.

Luckily, more dataare on the way. Gray and
her team will be tracking their participants,
including Siegel and others, for a full year
(although the details are still being discussed).
Gaw’s team at the University of California, San
Francisco, is planning to assess the overall
health and rate of infections of babies while
they’re being breastfed — the million-dollar
question at the moment. The two studies
pitting vaccine-induced antibodies against
the virus in a Petri dish should offer another
answer to this question.

Scientists are also working to analyse the
antibodies in further detail. Chambers and
her colleagues at the University of California,
San Diego, for example, currently receive milk
samples from roughly 40 participants per day;
theyalso plantofollow the babies’ growth and
development.

Nonetheless, the results so far are prom-
ising enough that most experts would urge
nursing mothersto get their shots. “IfThad an
itty-bitty baby right now, I would not take the
risk — I would not wait,” Alter says. “If you can
empower your kid with immunity, Iwouldn’t
even questionit.”

Shannon Hall is a freelance science journalist
in Colorado.
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