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Cytokines and their effects have been in the headlines as long as Covid-19 has been
with us. But what do we know about cytokines, and what do we know about the
effects of cytokines on vaccinated pregnant and nursing women? How are
cytokines related to mRNA vaccines and breast milk? This essay explores these
qguestions and more.

Ssummary

Most important finding: Harmful cytokines from vaccinated mothers are passed
to breastfed infants.

Key detail leading to finding: Increased levels of certain cytokines are shown to
have deleterious effects in infants when passed from the mother’s milk during
other (non-Covid-19) inflammatory events.

Events of concern:

1. Studies show that an imbalance in cytokines in breast milk may have severe
consequences for the child, which in turn affects the child’s development. A
permanent oversupply of cytokines may lead to an excessive stimulation/threat of
the child’s immune system and subsequent onset of diseases. There is evidence of
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increased cytokines in breast milk during inflammatory processes and possible
pathological effects of these higher cytokine levels on the newborn.

2. Studies show a link between infection and brain damage involving various
mediators of inflammation, including cytokines, chemokines, and immune cells.
These inflammatory mediators are also involved in brain-damaging processes that
follow energy deprivation, as may occur with intrapartum asphyxia (deprivation of
oxygen in a newborn).

3. Studies support the relationship between maternal inflammation with preterm
birth and adverse neonatal outcomes. Mediators of inflammation, most notably
proinflammatory cytokines, have been implicated as having an association with
adverse neonatal outcomes.

4. Studies reveal a correlation with miscarriages and cytokine levels. In women at
risk for spontaneous abortion, higher levels of proinflammatory cytokines were
measured. It was concluded that changes in levels of cytokines could help predict
and prevent the development of some of these complications.

5. A recent study found that immune responses to mRNA Covid-19 vaccination
were present in most vaccinated women'’s breast milk. Overall, among women who
reported any side effects, the levels of one inflammatory cytokine were significantly
higher in milk after vaccination than in milk provided before receiving the vaccine.
While the study showed antibodies to SARS-COV2 being transferred via breast milk,
they also found that levels of antibodies/cytokines correlated with vaccine side
effects that mothers experienced.

Further investigation: Are increased cytokine levels following maternal
vaccination with mRNA Covid-19 “vaccines”, that are noted to be associated with
increases in maternal side effects, harmful to infants who are breastfed?

Scale of situation: For women who reported mRNA vaccine side effects, levels of
one pro inflammatory cytokine increased by approximately 2.5-fold after the first
dose and by more than 20-fold after the second dose.

Plain language explanation of key scientific term: Cytokines are small proteins
released by immune cells to help regulate inflammatory and immune responses.
Cytokines bind to a cell and signal to the cell how it needs to behave, which is why
cytokines are often referred to as “messenger cells” because they carry a “message”
with them as they travel through the body. For instance, they may give the message
to increase inflammation or pain. Nearly every organ of the body contains cells that
bind cytokines.
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What are cytokines?

Cytokines are a large, diverse family of small proteins or glycoproteins that play an
important role in regulating inflammatory and immune responses. According to
Manoylov, M. K. (2020) these proteins are produced by many different immune
cells, such as neutrophils, mast cells, macrophages, B-cells, and T-cells. Cytokines
radiate out from immune cells and bind to specific receptors on other immune and
non-immune cells. There the cytokines signal to the cell how it needs to behave,
which is why cytokines are often referred to as “messenger cells” because they
carry a “message” with them as they travel through the body. For instance, they
may give the message to increase inflammation or pain. Nearly every organ of the
body contains cells with cytokine receptors. Some of the various types of cytokines
include: interleukins (IL 1-13), interferons (a, B, and y), tumor necrosis factor (TNF),
and transforming growth factor (TGF-[3).

How do cytokines work?

When a pathogen or harmful substance enters the body, immune cells, cytokines,
and organs work together to respond. The first cell to notice the pathogen directs
all the other cells by creating and sending out messages (cytokines) to the rest of
the cells or organs, which respond as directed. Because cytokines derived from the
immune system (immunokines) are toxic to cells, they have been used against
certain types of cancer. However, their clinical usefulness is limited due to their
short half-life and their wide ranging and unpredictable side effects (Farlex Partner
Medical Dictionary, 2012).

Cytokines play a broad role in helping the immune system respond to diseases and
drugs which modulate their effect and have led to some beneficial therapies.
Cytokines may be “good” when stimulating the immune system to fight a foreign
pathogen, attack tumors, or reduce an immune response, such as inflammation in
patients with multiple sclerosis. On the other hand, cytokines may be “bad” when
their expression causes inflammatory diseases. Therapeutic modulation of cytokine
expression can tell the “good” cytokines to generate or control the immune system
and block the “bad” cytokines to prevent damaging inflammatory events. However,
care must be exercised, as some antibody therapeutics can cause “ugly” cytokine
release which can be deadly (Ramani, T., et al., 2015).
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A severe immune reaction in which the body releases too many cytokines into the
blood too quickly is known as a cytokine storm. A cytokine storm can occur as a
result of infection, autoimmune condition, or other disease, or even after
treatment with some types of immunotherapy (National Cancer Institute, 2022).
This phenomenon was first described in 1993 as an uncontrolled inflammatory
response caused by an excess number of cytokines being released, leading to over-
activation of other immune cells like T-cells, macrophages, and natural killer cells.
The uncontrolled activity of these cells can lead to tissue damage, organ
dysfunction, and sometimes death. They were even thought to have been
responsible for the high number of deaths in young people during the 1918 flu
pandemic (de Wit, E., et al., 2018).

How do cytokines affect vaccinated pregnant and nursing women?

A literature review of “Inflammatory Breast Diseases during Lactation: Health
Effects on the Newborn” was conducted in 2008 by Wdéckel, A., et al. The review
revealed that an imbalance in cytokines in breast milk may have severe
consequences for the child, which in turn affects the child’s development. On one
hand, a rise in cytokines in breast milk is useful to activate a mechanism of
maternal self-defense against infectious processes and could also be useful in
breastfed infants in order to activate or stimulate their immunity. However, it is
possible that a permanent oversupply of cytokines leads to an excessive
stimulation/threat of the child’s immune system and subsequent onset of diseases.
The review further showed evidence of increased cytokines in breast milk during
inflammatory processes and possible pathological effects of these higher cytokine
levels on the newborn. Further study was recommended.

A study conducted by Dammann, O. and O’'Shea, M. (2008) pointed out that
evidence from epidemiological studies and experiments over more than 30 years in
animals indicated that infection remote from the brain is a potential cause of
cerebral white matter damage in human neonates. Since then, a large body of
evidence suggests a link between infection and brain damage involving various
mediators of inflammation, including cytokines, chemokines, and immune cells.
These inflammatory mediators are also involved in brain-damaging processes that
follow energy deprivation, as may occur with intrapartum asphyxia (deprivation of
oxygen in a newborn). Equally as important is the role of cytokines in modulation of
inflammation and repair after inflammation-related brain damage. The researchers
suggest that strategies to reduce the frequency and extent of pre- and perinatal
brain damage may derive from therapeutic interventions which either enhance the
production or activity of certain “damage protectors” (e.g., anti-inflammatory
cytokines) or inhibit the production or activity of specific “damage mediators” (e.g.,
inflammatory cytokines).
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According to Pickler, R., et al. (2010), there is a growing body of literature
supporting the relationship between maternal inflammation with preterm birth
and adverse neonatal outcomes. Mediators of inflammation, most notably
proinflammatory cytokines, have been implicated as having an association with
adverse neonatal outcomes. Lyon, D., et al. (2010) conducted a systematic review of
evidence from human studies for the association of levels of cytokines in the blood
and preterm labor and adverse early fetal outcome. The most consistent finding
was increased levels of proinflammatory cytokines; particularly interleukin (IL) 6, IL-
1B, and tumor necrosis factor a (TNFa) were associated with preterm birth. A follow
up review by Pickler, R., et al. (2010) of evidence from human studies on the
association of cytokine levels in blood with two early adverse outcomes in preterm
infants found early infection and increased risk of neurological damage. The review
revealed that the proinflammatory cytokines most frequently linked with sepsis are
in the IL-1 family as well as TNFa and IL-6. The proinflammatory cytokines most
frequently associated with neurologic insult in the reviewed studies were IL-1f3, IL-
6, and IL-8. In all cases where IL-1B was studied, the levels were increased when
there was a neurologic insult.

Other studies reveal a correlation with miscarriages and cytokine levels. Calleja-
Agius, J., et al. (2011) conducted an observational study over a 1-year period of 94
Maltese women presenting with threatened abortion (TM) compared to 564 age-
matched controls from the National Obstetric Information System (NOIS) of Malta.
A pilot study was carried out with subgroups of 10 women with TM (n=10), non-
pregnant women (n=12), normal pregnant controls (n=9), and women presenting
with missed miscarriage (n=11), whose plasma levels of B-human chorionic
gonadotropin (B-hCG), tumor necrosis factor a (TNFa), interferon y (IFN ),
interleukin-6 (IL-6), interleukin-10 (IL-10), and TNF receptors 1 (R1) and 2 (R2) were
measured. Of the 94 women with TM, 25 (26.6%) proceeded to complete
miscarriage and had a significantly higher incidence of antepartum hemorrhage
(p<0.005), preeclampsia (p<0.05), fetal growth restriction (p<0.05), premature labor
(p<0.001), and retained placenta (p<0.005). Significantly (p<0.05) higher level of
TNFa and lower levels of TNF R2 were found in the TM subgroup compared to non-
pregnant controls. The ratio of TNFa/IL-10 was significantly (p<0.05) higher and the
B-hCG levels were significantly lower (p<0.01) in missed miscarriages and non-
pregnant subgroups than in TM and normal pregnant controls. The IFNy/1L-10 and
IFNy/1L-6 were significantly (p<0.001) different between the four subgroups with
the lowest level found in the TM group. No similar gradient was found for the
TNFa/1L-6 ratio. Therefore, it was concluded that changes in levels of cytokines
could help predict and prevent the development of some of these complications.
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Recently, a study conducted at the University of Massachusetts by Narayanaswamy,
V., et al. (2022) found that immune responses to mMRNA Covid-19 vaccination were
present in most women'’s breast milk. The milk reportedly neutralized the spike
protein in four (4) variants of concern, with the potential to confer passive
immunity to the breastfed infant against SARS-COV2. The study measured levels of
10 key cytokines in milk of the 26 vaccinated lactating women who completed a
guestionnaire on side effects. The levels of IFNy were significantly higher in milk
provided after the first dose and after the second dose as compared to milk
provided before receiving the vaccine. For women who reported side effects (n=13),
compared with samples provided before vaccinations, the levels of IFNy increased
by approximately 2.5-fold in samples provided after the first dose and by more
than 20-fold in samples provided after the second dose. Overall, among women
who reported any side effects, the levels of IFNy were significantly higher in milk
after vaccination than in milk provided before receiving the vaccine. Among the
women who reported no side effects after either the first or second dose (n=13),
compared with samples provided before vaccination, the median levels of IFNy
increased by approximately 2-fold in samples provided after the first dose and by
3-fold in samples provided after the second dose. Levels of five of the seven other
tested cytokines were comparable across the three time points; levels of the
remaining two cytokines were not consistently detectable. While the study showed
antibodies to SARS-COV2 being transferred via breast milk, they also found that
levels of antibodies/cytokines correlated with vaccine side effects that mothers
experienced.

The above University of Massachusetts study has since been heavily cited and
reported on frequently in support of vaccinating women while pregnant and
lactating. One of the researchers, K. F. Arcaro, was quoted as saying “women who
did feel sick from the vaccine was [sic] associated with greater antibodies in the
infant stool...so you might have felt badly, but that was a benefit for your infant”
(Science Daily, 2022).

A cause for concern?

Clearly cytokines are a diverse group of protein molecules that can be both
beneficial and harmful. Increased levels of certain cytokines are shown to have
deleterious effects in infants when passed from the mother’s milk during other
(non-Covid-19) inflammatory events. So why would increased cytokine levels
following maternal vaccination with mRNA Covid-19 “vaccines,” that are also noted
to be associated with increases in maternal side effects, be any less harmful or
cause for concern?
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