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ABSTRACT

We report flaws and inconsistencies in a critically important study of autism risk following maternal Tdap vaccination.
The authors of the 2018 study, Prenatal Tetanus, Diphtheria, Acellular Pertussis Vaccination and Autism Spectrum Disorder
(BC18), concluded that Tdap gestational vaccination is not associated with increased autism risk and claimed to provide
“evidence supporting the ACIP’s recommendation to vaccinate pregnant women”. Our observations, based on
information from the study itself, challenge these conclusions. We find evidence of a peculiar study design and approach
to data analysis forcing outcomes by arbitrary data adjustments, overlooked variables of importance such as Bordetella
pertussis infection prevalence and vaccine injury rates, insufficient consideration of likely interactions between multiple
historical medical challenges by vaccines and other interventions on their participants, exclusion from the study
individuals likely at risk of vaccine intolerance due to genetics, and indications that the study samples were not
representative of the general population. Their first-year data show a concerning spike in ASD rates, and their findings
and conclusions did not hold up to real-world data, which currently reports 3.8% ASD rate in California. Our
observations, based on information from the study itself, challenge the conclusions of Becerra-Culqui et al, 2018.

Keywords: acellular pertussis vaccine, Advisory Committee on Immunization Practices (ACIP), California Department of
Developmental Services (CDDS), diphtheria vaccine, maternal immmune activation (MLA), Tdap vaccine, tetanus vaccine,

vaccine efficacy (E), vaccine injury (V'1), vaccine negative efficacy (NE), vaccine utility (U)

Introduction

Becerra-Culqui et al. (2018) analyzed the risk of autism spectrum disorder (ASD) diagnosis in children of
mothers vaccinated with Tdap during pregnancy (Becerra-Culqui et al., 2018; henceforth, BC18). They
found no link to autism and concluded that their study “supports ACIP’s recommendation for Tdap use
during pregnancy”. We challenge that conclusion for reasons which are enumerated in this paper.

Study Design and Data Analysis Protocol

While the primary variable studied was Tdap vaccination during pregnancy, the study involved two
populations in which other vaccine-related variables were involved but unaccounted for by BC18. Post-natal
vaccination exposure in the offspring was not considered in the study design but was instead dismissed by
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the blanket statement that “there is consistent evidence supporting that vaccines administered in childhood
and their preservatives do not cause ASD”. On the contrary, there is a significant body of independent
research literature not funded by vested interests in the vaccine industry, disputing the claim that
vaccinations are unrelated to neurological disorders including autism (Gallagher & Goodman, 2010;
Tomljenovic & Shaw, 2011; Mumper, 2013; Mawson et al., 2017), including a 2015 white paper, that lists
ASD among the 43 chronic health issues determined to be biologically plausible outcomes from vaccine
exposure (Glanz et al., 2010).

Additionally, CDC's own scientists have acknowledged the potential for environmental factors, including
vaccines, to play a role in autism: “The possibility that immunologic stimulation from vaccines during the
first 1-2 years of life could be related to the development of ASD is not well supported by the known
neurobiology of ASD, which tends to be genetically determined with origins in prenatal development...
although possible effects in early infancy cannot be ruled out completely. It can be argued that ASD with
regression, in which children usually lose developmental skills during the second year of life, could be
related to exposures in infancy, including vaccines” (Destefano et al., 2013).

The “known neurobiology of ASD” has advanced since 2013, nonetheless, the concluding statements by
DeStefano et al. (2013) leave open the influence of environmental exposures to the genetically susceptible
during prenatal development and during the first two years of life.

The fact that necessary and specifically relevant studies have not been conducted that would unequivocally
test the hypothesis of a causal relationship between childhood neurological disorders and vaccines cannot
be ignored. Most current vaccines and vaccination combinations, including DTaP and Tdap, have never
been critically examined in well-designed studies that include a fully non-vaccinated control group in respect
to autism or any other childhood disorders, even though vaccines are increasingly suspected of being
involved, and in specific cases have been judged to be causally involved (Edlich et al., 2007). Nevertheless, in
2012, the Institute of Medicine IOM) said that “the evidence is inadequate to accept or reject a causal
relationship” between receipt of diphtheria-tetanus-pertussis containing vaccines and autism (Institute of
Medicine & Committee to Review Adverse Effects of Vaccines, 2011).

Given that the focus of the BC18 study was prenatal (gestational) vaccination, and that the exposure to
immunization stimuli 7z #fero and after birth involve interconnected biological pathways, vaccination during
gestational development and post-natal vaccination cannot reasonably be regarded as unrelated variables.
The vaccination of the mother during the baby’s gestational development and post-birth vaccinations must
all be considered as relevant variables on account of the known toxic effects of all the injections and
challenges presented to the developing babies. The interaction term between post-natal vaccination and
prenatal Tdap vaccination should have been examined, including the specific post-natal vaccines received as
well as the number of post-natal vaccines. The study also should have addressed whether some of the
mothers who did not receive Tdap during pregnancy were in that category because their babies were born
prematurely, precluding vaccine administration in the third trimester.

It is already known that the combination of premature birth and postnatal vaccination increases the risk of
ASD (Mawson, Bhuiyan, et al., 2017) and that certain vaccines recommended for pregnant women
substantially increase the likelihood of pre-birth injuries or babies born dead. All this came out in a classic
study by Eaton et al. (2018) revealing, on careful scrutiny, that the combined ccongenital anomalies and
morbidities attributable to either of two flu vaccines administered during pregnancies, specifically, the HIN1
vaccine and the Trivalent Influenza Vaccine (TTV), accounted for 71.19 and 67.93 birth irregularities per
1,000 administrations, respectively (Oller, 2020, pp. 286-287). Quoting from that study, note the division of
injuries into eight subcategories — shown in the numbers we have added in square brackets. The negative
impact of the two about equally toxic exposures that are both obviously harming the developing unborn
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child is effectively minimized by splitting the damages into multiple smaller quantities as shown in the added
bracketed numbers (Eaton et al., 2018, p. 2733):

Results did not vary significantly between groups. Comparing HIN1 with TIV, incidence were similar for [1] preterm
births (6.37 vs 6.28/100 births), [2] very preterm births (5.30 vs 8.29/1000 births), [3] LBW (4.19 vs 2.90/100 births),
[4] very LBW (4.54 vs 5.52/1000 births), [5] small for gestational age (9.99 vs 9.24/1000 births), [6] spontaneous
abortion (7.10 vs 6.83/1000 pregnancies), [7] stillbirths (7.10 vs 4.57/1000 pregnancies), and [8] congenital anomalies
(2.66 vs 2.43/100 bitths).

In fact, as in many studies supposedly showing the “safety and effectiveness” of whatever vaccines happen
to be in focus, the manufacturers choose to compare one known toxicant cocktail against another of about
equal potency. Then, if no difference is found, as in the case of Eaton et al., the conclusion reached is that
both exposures are safe and should continue to be recommended for pregnant women or for whomever the
vaccine might be intended in the first place. Eaton et al. did not follow up to study impact on the babies
exposed zn utero to the HINT or TIV vaccines, nor have any studies been done by the promoters, for
example, of the HPV vaccines for post-birth consequences of surviving offspring as discussed in this
journal by Delong (2021a, 2021b). However, the toxic impact of the increasing number of vaccine
exposures to pregnant women and their babies before and after their birth, in general, is demonstrated
dramatically even in studies such as Eaton et al. These studies are designed to render an “all is well” with
mother and baby after vaccine exposures regardless of whether their data support the opposite conclusion,
or do not even address the question of safety for some populations. In the study by the BC18 authors, they
plainly state the biases of the manufacturers of the vaccines up front before they conduct their studies. In
the end they circle around and, unsurprisingly, repeat the presumptions with which they began, in their
published conclusions. The top and bottom lines are the same: the vaccines are presumed to be unrelated to
the study’s documented undesirable outcomes, which are euphemized as “side effects”, and the conclusion
to be reached at the end is that the vaccines remain “safe and effective” for all the intended consumers.

More specifically, in the BC18 study, another anomaly that works in favor of the conclusion presumed and
explicitly stated at the start, is their adjustment for certain arbitrary variables. The IPTW-Adjusted Hazard
Ratio (HR) is 0.85, whereas the Unadjusted HR is 0.98. The authors adjusted for maternal influenza
vaccination — which according to the results of Eaton et al. (2018) is a powerful negative factor. In keeping
with the known levels of toxicity of influenza vaccination, in their Figure 2, it has the second largest
standardized difference revealing, as should be expected, that influenza vaccination is a major source of
variation in ASD risk for the vaccinated mother’s baby. The adjustment to the HR involved many different
factors, but in clinical practice, Tdap vaccine is given during pregnancy without considering or adjusting for
risk based on other toxic exposures from, for instance, flu vaccines. It is therefore apparent that the
foregone conclusion could not be supported if the BC18 authors did not “adjust” for the hugely impactful
influenza vaccination in particular. If it were not eliminated as an effective vaccination risk-raising-variable,
the BC18 conclusion, implying the “safety and effectiveness” of the Tdap, could not reasonably be claimed.
The influenza vaccine exposure of the pregnant women should, logically speaking, instead, have been taken
as one of the co-predictors of the magnitude of risk involved with vaccinations in general. Since none of
the variables of interest can be definitively ruled out as a potential causative factor in an eventual ASD
outcome, they must be considered as additive — or even multiplicative as the toxicology shows (Haley,
2005; N. Z. Miller & Goldman, 2011; Seneff et al., 2015; Kennedy et al., 2016) — increasing risk of adverse
vaccination outcomes leading to autism and/or related neurological disorders such as Attention Deficit
Hyperactivity Disorder (ADHD)."'

! It is troubling that the same authors have more recently published another, similarly flawed study, Becerra-Culqui et al. (2020),
that is nearly identical in its beginning, ending, and internal design to their BC18 report. As in the study under critical scrutiny
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The authors’ use of Inverse Probability
of Treatment Weighting Adjustment can
only lead to an introduction of error
falsely named to imply some kind of
“correction”. The only error being
committed is to regard a known toxicant
as if it were a negligible placebo or
something of that sort. Specifically, if the
distribution of attributes (e.g., received
influenza vaccination) is, in fact,
representative given the sampling process,
and any initial differences are not due to
bias, no such adjustment is warranted, and
it is the very opposite of a correction.
Alternatively, if the sampling is biased by
factors, and IPTW is applied for the
incorrect or irrelevant factors in a manner
that ensures the skewing of results toward
the presupposed conclusion, then the
conclusion that the vaccines are safe for
pregnant women and their unborn
children is assured by adjustment factor
selection. IPTW will also obviously lead
to warping of any association test if the
functional relationships among the
variables are, in fact, different from those
assumed and adjusted for by the
investigators. Such so-called “corrections”
should be based on prior knowledge, not
on undesirable observed differences
popping up in the data being analyzed. We
note that the same inverse weighting
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Figure 1. ASD prevalence reported by Becerra-Culqui et al.!, resolved by

birth year using the reported June 30, 2017, diagnosis cut-off date (red
and magenta triangles). The Becerra-Culqui data are compared to
prevalence data from the California Department of Developmental
Services (CDDS), resolved by birth year with a December 2017
diagnosis cut-off date (blue squares) (Nevison et al., 2018)!2. CDDS
focuses on the more severe cases of autism, so the CDDS values are
lower than the Becerra-Culqui values. The dip in prevalence for the
Becerra-Culqui data on 5-year-olds born in 2012 to Tdap-vaccinated
mothers (red triangles) shows an odd age structure that is difficult to
reconcile with the 2017 CDDS data. Also shown are the CDDS
prevalence data with a late 2014 diagnosis cut-off (black squares),
illustrating the much lower prevalence for 8-year-olds born in 2006
compared to post-2010 birth cohorts. CDDS curves show the rapid
increase in autism prevalence over time while illustrating the rollover in
the prevalence vs. birth year curve that occurs due to under-
ascertainment in very young children. The 2014 diagnosis cut-off is
included for comparison to the recent US Canters for Disease Control
and Prevention (CDC) 2018 report!? on 8-year-olds born in 2000.

scheme for variables was not used by Becerra-Culqui et al., in similar past analyses, notably a study of ozone
exposure in ambient air pollution and ASD (Becerra et al., 2013), and a survey study on experiences with
ASD services and treatments (Becerra et al., 2017).?

here, the starting premise for their 2020 paper also happens to come out as their conclusion as well. As in their BC18 study on

Tdap and autism risk, the authors in 2020 also used “adjusted” risk analyses. To see what is wrong about such reasoning we follow

with detailed analysis of what they did in BC18. It is similar to how Eaton et al., in comparing two known vaccines with known
adverse reactions (HIN1 and Trivalent Flu Vaccine), chose to split the negative impact on birth outcomes into multiple parts to

minimize the numbers.

2Given that BC18 was published in a journal supported and maintained by funds coming from the manufacturers and promoters
of the very vaccines supposedly under critical examination, we can only speculate about the pressure to reach a conclusion
favorable to those vested interests. It is for that very reason that our critique was never considered by the journal where the BC18
study originally appeared; they would not even review a much earlier communication to them. It is crucial that critical examination
of studies can appear in independent outlets not under the censorship and control of the global government, pharmaceutical, and
media intetests of the mainstream academic/medical journals (see Shaw, 2020).
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Study Population, Diagnosis Issues

Both cohort effects and incomplete and/or inaccurate ASD diagnosis appear likely in the study design. The
authors report that about 80% of the ASD cases in the study were diagnosed among children who were
only 2-4 years old; some were only 1-2 years old, which experts consider to be too young for a firm
diagnosis (Ozonoff et al., 2015). The prevalence rates reported in BC18 (their Table 2) also show a non-
representative age structure, particularly for the Tdap group, when compared to contemporaneous data
from the California Department of Developmental Services (Figure 1). Since the CDDS data are widely
considered the most reliable dataset of autism prevalence in the U.S. (Nevison et al., 2018), the comparison
in Figure 1 raises questions about the accuracy of the ASD diagnoses used by BC18.

The study age restrictions and diagnostic timing create a misleading framework wherein a significant group
in the later birth cohorts — those diagnosed with ASD only after school entry — were entirely missed. The
study was restricted to children born between January 1, 2011, and December 31, 2014, and diagnosed with
ASD by June 30, 2017. The maternal Tdap vaccination rate was 26% for the early part of the cohort (who
had until age 6 to be diagnosed) and increased to 79% for the cohort born in 2014. Some of the children
born to this later, more heavily vaccinated, group were under 3 years old by the June 2017 diagnosis cutoff.
Even among those born in 2011, that cutoff would have excluded the significant cohort that receives an
autism diagnosis after entering school (age 6.5-8.9; Nevison et al., 2018). The median age of diagnosis in the
US is 4 years, even for severe ASD, while milder forms of ASD like Asperger’s have a mean age of diagnosis
of 8 years (Lingam et al., 2003; CDC, 2022).

Another concern is that children were included in the study if they remained under continuous medical
coverage for at least 90 days after turning one year of age; it is unclear how many early-exiting children were
included in the final results with their status recorded as it was when leaving the medical system, whether
their departures were related to medical conditions potentially attributable to gestational vaccination (e.g:,
pre-term birth), or if the exiting subgroup had different rates of later diagnosis of autism or vaccine
reaction. The authors acknowledge that they likely did not capture some children with ASD if they were
born in later study years but assert that this is not a concern because their unstratified and cohort-stratified
analyses yielded similar results. This assertion may not be correct given the potential for age-independent
departure from the Kaiser-Permanente healthcare system after diagnosis with autism, or, importantly, based
on the decay of health provider/patient relations following patents’ refusal of vaccination and health care
provider’s insistence, which is becoming more widespread. The authors do not acknowledge these critical
issues that indicate the potential for selection bias.

The overall prevalence reported in the study group of 1.6% inappropriately aggregates 2-6-year-old
children, who vary widely in diagnostic ascertainment. It also ignores the rapid increase in prevalence with
each new birth cohort in recent years (Nevison et al., 2018). Similarly, the assertion of BC18 that this
average rate of 1.6% among 2-6 year olds born in 2011-2014 is “comparable to the estimated 1.7%
prevalence” among 8-year old children” born in 2006 (based on CDC, 2018) is not supported, because those
8-year olds were likely to have been more thoroughly assessed and ascertained for ASD than the 2-6 year
olds but at the same time represent a birth cohort likely to have substantially lower rates of ASD than those
born in 2011-2014 (Figure 1).

The recent rapid increase in ASD prevalence began around birth year 2007, after a period of relative
flattening among the birth cohorts of the late 1990s and early 2000s (Nevison et al., 2018). The acceleration
in ASD diagnosis coincided with dramatic increases in maternal exposure to both influenza and Tdap
vaccines (Baxter et al., 2017; Shakib et al., 2016). While correlation cannot sufficiently test causation,
maternal immune activation (MIA) is a well-understood process that can induce autism or autism-like
symptoms (Baxter et al., 2017b; Lombardo et al., 2018). Increased MIA due to maternal vaccination is thus a
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plausible causal mechanism for the observed uptick in ASD prevalence among recent birth cohorts (Figure
1); as such, it merits careful and objective scrutiny.

Tnclusion) Exclusion Criteria

The inclusion/exclusion criteria used in the study further draw into question the generalizability of the
conclusions. Specifically, women with pregnancies induced by 2 vitro fertilization were excluded without
rationale. It is now suspected that many cases of low fertility involve autoimmunity (Busnelli et al., 2016);
maternal autoimmunity is also a suspected risk factor for adverse events from vaccines in infants, as well as
for autism, with repeated and long-known findings of anti-brain protein antibodies (Zimmerman et al.,
2007; Fox et al., 2012; Braunschweig et al., 2013; Piras et al., 2014). The study also excluded infants with <90
days continuous enrollment, which could bias the overall result if parents witnessed vaccine adverse events
and left in order to seek alternative treatment. They also excluded children with chromosomal abnormalities;
however, in clinical translation, karyotypic analysis is not routinely consulted prior to vaccination, and those
groups receive all vaccinations on schedule.

BC18’ decision to exclude children with congenital and chromosomal issues resulted in eliminating 2.8% of
their study subjects. That is nearly twice the number of study subjects diagnosed with autism. It is crucial to
know how many of those anomalies were in children of the vaccinated mothers, and thus potentially caused
ot triggered by the vaccine. Surely it would be unethical for a safety review of any intervention to eliminate a
group of test subjects specifically because they share the same injury status that arguably might have been
caused by the intervention being studied. If autism has both genetic and environmental causal components
(which it almost certainly does; Lyons-Weiler, 2018), BC18 may have removed from their study most of the
individuals susceptible to issues with detoxification of vaccine excipients and susceptible to “rare” vaccine
adverse events.

Human Subjects Research Ethics

The women in the study were part of a cohort who had received Tdap vaccination during pregnancy
without having been provided appropriate and required consent for enrollment in a clinical study of the
safety of a vaccine. In fact, from the first and quite recent recommendations of giving Tdap vaccine during
pregnancy, pregnant women have never been told of the experimental nature of this recommendation.
While it is clearly documented in the package inserts for both the Boostrix and Adacel vaccines, vaccine
package inserts are not routinely provided to patients, and the “Vaccine Information Sheets” do not provide
this information to patients considering vaccination options (Kay et al., 2014).

Vaccine safety (like drug safety and device safety) must never be assumed, especially during safety trials, and
that assumption cannot be used as justification to skip over the step of getting consent before placing
patients in clinical research studies. Because the safety of Tdap vaccine use in pregnancy has never been
fully established in prospective studies, the paradigm that individuals in subsequent post-marketing
surveillance studies are not propetly informed of potential risks of vaccination is unethical.

It is remarkable that the study authors concluded that Tdap was safe when their data (their Table 1) point to
at least one important problematic secondary outcome: hard selection against males. This risk should be
considered for the Vaccine Information Sheets provided to women prior to vaccination during pregnancy
and should be clearly communicated to patients as well.
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Potential for Negative Efficacy

Any reasonable definition of utility of a given vaccine would be a complex function of the reduction in
mortality and morbidity due to vaccination (Efficacy, E) minus any tendency of the vaccine to lead to spread
of the wild-type pathogen anywhere in the population (negative efficacy, NE) minus any increase in
morbidity and mortality due to vaccine injury (vaccine injury, VI), or

U ={(E + NE - VI) Equation (1)

Studies of vaccine safety should explicitly address all the inputs to utility, with costs and benefits both
internal and external to the medical industry included, which is especially difficult for pertussis vaccination.
Newborn pertussis risk is extremely small. BC18 cite Baxter et al. (2017) in their introduction and report the
improvement in relative risk among babies of vaccinated mothers. However, the Baxter et al. data provide
an absolute risk reduction (ARR) in infants of just 0.02%, i.e., 15 pertussis cases out of 79,292 unvaccinated
mothers vs. 1 case out of 68,168 mothers vaccinated at least 8 days prior to giving birth. Baxter et al. limited
the birth mothers to those born prior to 1996 for the purpose of ensuring all mothers had received the
whole-cell pertussis primary series, so even this small ARR may not be afforded to infants born to women
who received acellular vaccines as their primary series. Further, Baxter et al. did not address the fact that the
highest rate of pertussis in their study was in infants born to mothers vaccinated with Tdap within 7 days of
giving birth (1 case out of 1,521 vaccinated mothers, or 0.06%).

Acellular pertussis vaccines are understood to protect the vaccinated individual from symptoms only, as
noted by the FDA in 2013; they do not prevent asymptomatic colonization and active transmission of B.
pertussis upon subsequent exposure to wild-type strain (Fine, 1997; Kay et al., 2014; Warfel et al., 2014;
Cherry, 2015). Acellular pertussis vaccines protect the vaccinated individual from symptoms only, as noted
by the FDA in 2013. If women are vaccinated during pregnancy with Tdap and are later exposed to
pertussis, they may be asymptomatically colonized and transmit B. pertussis to their own family, including the
newborn. Furthermore, during subsequent prenatal or postnatal care, they may unwittingly transmit
infection to other patients, as well as the medical staff, who may in turn infect other patients. The problem
of persistent circulation of pertussis in highly vaccinated pediatric and adult populations, which led Cherry
(2015) to label Tdap a “failed vaccine”, is likely to follow the use of acellular pertussis vaccines in the
population of children, adolescents, and pregnant women. In this setting, symptom-based diagnosis is
insufficient to estimate prevalence.

Waning immunity (as far as protection from typical whooping cough symptoms is concerned) was
acknowledged by BC18 as a reason for rising pertussis incidence, but the inability for acellular pertussis
vaccine to prevent colonization and transmission was not; yet it is this much-studied aspect that contributes
the most to NE. Vaccine Injury (VI) the final component we have enumerated in Eqn 1, was insufficiently
addressed in the present study in part because the developmental fates of those exiting the practice is
unknown, and thus, the overarching conclusion that Tdap use in pregnancy is safe and is protective is not

supported.

Baxter et al (2017) state: “Without pertussis vaccination during pregnancy, maternal pertussis antibodies in
the infant decline substantially by 6 weeks of age and become undetectable by about 4 months of age.”
They fail to report whether antibody levels between 6 weeks and 2 months (which is when infants are
vaccinated for pertussis) are below a level necessary to prevent infection. In fact, a specific cut-off level does
not seem to have been established. Baxter et al (2017), cited Ladhani et al (2016), who found that
unvaccinated infants had high pertussis antibody concentrations pre-immunization, and also concluded:
“Antenatal pertussis immunization results in high infant pre-immunization antibody concentrations, but
blunts subsequent responses to pertussis vaccine and some CRM-conjugated antigens.”
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All of these facts call into question the assumption of the necessity for universal maternal pertussis
vaccination and draw into question why BC18 did not incorporate this prior knowledge into their own study.

Interpretation

The study results are difficult to interpret given the foregoing. In their Table 2, BC18 appear to find
substantially higher rates of ASD among the unvaccinated mothers even when stratified by birth year. One
possibility for the HR < 1 effect is hard selection against males (unborn babies that died) that misleadingly
appears to be “protective” because ASD-bound as yet unborn males may be more likely to die 7z utero due to
vaccination. Another possibility is healthy user bias: non-vaccinating mothers may be actively avoiding
vaccines due to bad personal past experiences, or bad experiences with their older children, or cultural
transmission of vaccine avoidance due to familial/genetic susceptibility to serious adverse events, or the
combined effect of all of these. This hypothesis is not new and is known to influence influenza vaccine
uptake (see Shrank et al., 2011 for a primer). A third possibility is non-receipt of maternal Tdap in situations
of premature birth (a high-risk group for autism, see Mawson et al., 2017) where there was insufficient time
to administer Tdap to the mother in the 3rd trimester.

It is well established in the scientific literature that vaccines cause maternal immune activation (MIA) and
release of inflammatory markers such as C Reactive Protein (CRP) and proinflammatory cytokines. These
markers in turn are widely recognized as risk factors for autism and other adverse health outcomes in the
fetus (Christian et al., 2011; Brown et al., 2014; Kay et al., 2014). Thus, there are no prior immunological or
development processes by which maternal immune activation via Tdap could be truly protective against
ASD. Our understanding of the relevant biology points in the opposite direction. Yet, the authors suggest
that their “results potentially indicate that the maternal Tdap vaccine affects immune trajectories protecting
infants against infections that would otherwise lead to neurodevelopmental alterations”. However, U.S.
maternal tetanus, diphtheria, and pertussis detected infections are very rare and therefore cannot be driving
the increases of neurodevelopmental disorders. Presumably, MIA from these diseases is avoidable without
exposing the fetus to the risk of the vaccine, or the MIA the vaccine may activate by pre-pregnancy
vaccination. Vaccination during pregnancy is not being recommended by the ACIP to protect the mother
from pertussis infections — this is an off-label recommendation to protect the child after birth from an
extremely rare event (neonatal pertussis). Animal models use maternal B. pertussis lipopolysaccharide (LPS)
exposure to induce ASD in offspring (Estes & McAllister, 2016); pertussis and influenza vaccines have been
found to be contaminated with LPS (Kataoka et al., 2012).

The ASD hazard ratios < 1 presented by BC18 are therefore almost certainly spurious because of
confounding factors that were “adjusted for” or ignored in the study. The authors acknowledge the well-
known risks of MIA but make no serious attempt to address their puzzling results. They also present some
peculiar secondary outcomes in the study, including a significant reduction in birth weight and a greatly
increased risk of preterm birth (9% vs. 5.7%) among unvaccinated mothers. Again, BC18 offer no
explanation for these outcomes. However, a plausible confounding factor that could explain all of these
apparent “protective” outcomes of prenatal Tdap vaccination (against ASD, low birth weight and preterm
birth) is non-receipt of prenatal Tdap due to premature birth, followed by the incumbent high risk of ASD
in vaccinated premature infants (Mawson, Bhuiyan, et al., 2017).

In our view, the study supports conclusions that differ markedly from those the authors drew about the
general safety of Tdap vaccination during pregnancy. The secondary outcome of hard male selection zz utero
points to risks that the authors either ignored or failed to note. The three implausible protective outcomes
of maternal Tdap vaccination strongly suggest unrecognized or unacknowledged confounding influences or
biases. Overall, this study does not support the authors’ conclusion of general safety, and in addition,

International Journal of Vaccine Theory, Practice, and Research 2(1), April 27,2022 Page | 294
https://doi.org/10.56098 /ijvtpr.v2il https://doi.org/10.56098 /ijvtpr.v2il.39


https://ijvtpr.com/index.php/IJVTPR
https://doi.org/10.56098/ijvtpr.v2i1
https://doi.org/10.56098/ijvtpr.v2i1.39

provides data that contradicts ACIP’s reassurance of safety and recommendation to vaccinate pregnant
women with Tdap for the off-label use of protecting the child after birth.

Sponsorship Bias

It is well-known that studies funded by sponsors with vested interests lead to pressures and persistent biases
that trend toward results favorable to the sponsor. The BC18 “conflict of interest” statement suggests the
potential for sponsorship bias. This study also bases its report of utility of Tdap vaccination during
pregnancy on a study (Baxter et al., 2017) that also reported conflicted sponsorship:

Drs Baxter and Klein report potential conflicts of interest relevant to this article: the pertussis vaccines purchased by
Kaiser Permanente Northern California, which are the focus of this study, were manufactured by GlaxoSmithKline and
Sanofi Pasteur.

Conclusions

In 2011, the Institute of Medicine & Committee to Review Adverse Effects of Vaccines (2011) noted:

Both epidemiologic and mechanistic research suggest that most individuals who experience an adverse reaction to
vaccines have a preexisting susceptibility. These predispositions can exist for a number of reasons — genetic variants in
human or microbiome DNA — environmental exposures, behaviors, intervening illness, or developmental stage, to
name just a few — all of which can interact.

Risk of each of these predispositions exist for unborn children directly, or through their parents. Given the
IOM’s notice, we have identified and reported serious flaws in the BC18 study that invalidate their
conclusions and suggest that the research does not provide a step forward toward understanding of
causality in autism and the many related conditions that come with it. We have pointed out that up to 1.9%
of very young children in the Southern California HMO at issue had already been diagnosed with ASD,
signifying a higher prevalence of severity on the spectrum than in previous years (Figure 1). If history is any
guide, this spike foretells that total percentage across the spectrum will almost certainly grow to well over
2%, if not 3%, as these birth cohorts age and are fully diagnosed (Ozonoff et al., 2015). This result of
BC18 is astonishing but is not mentioned by the authors. (Updated in proof: CDC has more recently
estimated ASD rates in California of 1/26, or 3.8%; CDC, 2021).

Further, we note ethical concerns in conducting and publishing poorly designed vaccine safety studies that
focus exclusively on a single (or selected few) environmental factor(s), e.g., one or more vaccines, while
ignoring genetic variation associated with autism risk, much of which may be involved in or impair cellular
detoxification. Genetic variation and environmental susceptibility are especially complex 7 utero and eatly
infancy when so much neurological development occurs. It is likewise unethical to conduct ASD gene
studies that do not consider environmental factors. Studies are needed that are designed — and sufficiently
powered — to measure known and suspected genetic and environment interactions. Clinical science is
moving toward the use of pre-study public registration of study designs and data analysis protocols
(Aveyard et al., 2013; Chambers & Munafo, 2013; Munafo et al., 2017). We suggest that Pedzatrics could
improve the quality of the studies they publish by requiring such registrations and asking reviewers to
examine them for flaws and weaknesses. Reviewers also would be asked to compare those registrations,
including a fixed, explicit data analysis plan and the final executed analyses to detect unwarranted deviations
and thereby help Pediatrics avoid publishing arbitrary and biased results. Of course, it should be added that
the problem is a general one for mainstream medical publishing. It is an industry deeply conflicted on
account of its nearly universal control by vested interests (Liu et al., 2017; Wong et al., 2017; Dal-Ré et al,,
2019; Niforatos et al., 2020) that are shaping and cherry-picking results of published studies that turn out to
be mostly “false” when examined closely (Ioannidis, 2005, 2007, 2016).
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