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Abstract 

This study evaluates 1,542,076 vaccine combinations administered to infants (less than 1 year of  age at 
time of  vaccination) between July 1st, 1991 and May 31st, 2011. All patients received a minimum of  
DTaP, HIB, and IPV at each administration (Base N=227,231). Vaccines additionally administered 
form the 7 cohorts of  this study: HepB (N=321,296); PNC (pneumococcal) (N=319,420); Rota 
(N=10,139); HepB-PNC (N=531,516); HepB-Rota (rotavirus)(N=22,800); PNC- Rota (N=35,882); 
HepB-PNC-Rota (N=73,792). We produce a systematic analysis of  the 7 cohorts and discover adverse 
outcomes associated with vaccine combinations, as well as describe adverse trends based on the 
increasing number of  vaccines administered. All findings reported meet the highest bar of  scientific 
scrutiny, p- value<0.0001 post-Bonferroni correction. This study is limited to diagnoses made within 
30-days of  vaccination (excluding day-of  vaccination) of  respiratory, developmental, and suspected 
infectious disease.   

Keywords: adverse outcome discovery, DTaP, HIB, pneumocococcal, rotavirus, polio, hepatitis B, developmental 
diseases, infectious diseases, respiratory diseases, sepsis, suspected infection 

Introduction 

Sufficiently sized vaccine combination studies have not been performed. Health safety agencies 
claim product safety based on isolated vaccine administrations. Studies that do address safety of  
concomitant administrations lack the cohort sizes (and thus statistical power) to detect clinically 
relevant interference or safety issues that may occur in fewer than one-in-a-hundred (Fortunato, 
2022). In practice, except for the hepatitis B vaccine recommended in the first 24 hours of  life, 
infants rarely receive a single vaccine temporally and clinically isolated from other vaccines. The 
CDC infant/child schedule (Wodi, 2024) adherence leads to five or six vaccine and vaccine 
combinations (RV5 has five variants, DTaP is 3-in-1, PCV has 15, 20, or 23 variants) at each 2-
month, 4-month, and 6-month pediatrician visit. The result is that, though health safety agencies 
may claim safety of  individual vaccines, claims to safety of  vaccine combinations are unfounded.  
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 rotavirus vaccine has been shown to reduce severe diarrhea (Burnett, 2018). Though introduced in 
1998 in the United States, it was withdrawn in 1999 due to severe adverse events (intussusception — 
a life-threatening form of  intestinal blockage). It was reintroduced in 2007, temporarily suspended in 
2010 for the presence of  porcine circovirus types 1 and 2 DNA that led to shedding and possible 
foreign DNA replication in infants (Mijatovic-Rustempasic et al., 2017). It is used in over 100 
countries, and is given routinely in 80 countries. Pneumococcal conjugate vaccine is a polyvalent 
vaccine designed to create immunity for the bacterium Streptococcus pneumoniae, first licensed in 
the US in 2000 (Pinkbook: Pneumococcal disease, 2022). The hepatitis B vaccine was the first 
recombinant DNA vaccine for humans, licensed in the US in 1986, replacing the blood-derived 
vaccine (Pinkbook: Hepatitis B, 2022).  

 
Figure 1. Experimental design depicting the base cohort (those who received 

only DTaP+IPV+HIB) and the 7 cohort combinations for administration of  
three additional vaccinations (HepB, PNC, Rota). 

2 Methods  

2.1 EXPERIMENTAL DESIGN  

This study evaluated vaccine combinations for infants between July 1st 1991 thru May 31st 2011. 
Total vaccine combinations administered number 1,542,076 (Figure 1) from the Florida Medicaid 
Database. The database constitutes over 460 million diagnosed claims from over 10 million 
individuals over a 20 year period. The study’s basis of  comparison (further referred to as “Base” as 
shown in Figure 1) include 227,231 vaccine combinations where infants received only DTaP, HIB, 
and IPV vaccines as the control or reference group. The comparing cohorts (also shown in Figure 1) 
include: HepB (base+HepB; N=321,296); PNC (base+PNC; N=319,420); Rota (base+Rota; 
N=10,139); HepB-PNC (base+HepB+PNC; N=531,516); HepB-Rota (base+HepB+Rota; 
N=22,800); PNC-Rota (base+PNC+Rota; N=35,882); HepB-PNC-Rota (base+HepB+PNC+Rota; 
N=73,792). Medical diagnoses (ICD-9-CM codes) were assessed through 30-days after vaccination 
exclusive of  the day-of-vaccination.  
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2.2 STATISTICAL METHODS  

Relative risk is assessed via the Bayesian probability by normalizing the posterior base-cohort ratio 
by the prior base-cohort ratio, and the 95% confidence intervals are calculated accordingly. This 
study implements a Python package (scipy.stats.fisher exact package) for a two-tailed Fisher’s exact 
test to derive the p-value. The adjusted p-value is a Bonferroni correction where the p-value is 
multiplied by the performed number of  statistical tests, to mitigate type-I (false positive) errors.  

3 Results  

The composite of  statistically significant (p-value < 0.0001, post-Bonferroni adjustment) diseases 
along with relative risk and its 95% confidence interval may be seen in Table 1. Detailed within are 
45 different diagnoses with the most recurring conditions being of  respiratory diseases. Acute 
bronchiolitis due to other infectious organisms (ICD-9-CM: 466.19), acute upper respiratory 
infections of  unspecified site (ICD-9-CM: 465.9), cough (ICD-9-CM: 786.2), and obstructive 
chronic bronchitis with acute bronchitis (ICD-9-CM: 491.22) have each appeared as elevated risk in 
5 different combinations of  vaccines. Obstructive chronic bronchitis with acute bronchitis reaches 
the highest of  these respiratory relative risk of  25.331 (95% CI: 24.601-26.061) in the PNC-Rota 
combination, which interprets as an infant who receives DTaP + IPV + HIB + PNC + Rota is 
2,433% more likely to be diagnosed as such within 30-days post-vaccination than an infant who only 
received DTaP + IPV + HIB. 

 

Figure 2.The average number of different diseases detected increases exponentially with every 
added vaccine.   
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Table 1 
Thirty-day Relative Risk of  Infant Vaccination Diagnoses Concerning Respiratory, Developmental, and Suspected 

Infectious Disease. 
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The highest respiratory relative risk of  the study is ‘other diseases of  trachea and bronchus’ (ICD-9-
CM: 519.19) with an RR=31.409 (95%CI: 30.491-32.328), where infants who received all three 
vaccines in addition to the base were 3,041% more likely to be diagnosed as such within 30-days 
post-vaccination than an infant who only received DTaP+IPV+HIB. The highest developmental 
relative risk in the study is ‘failure to thrive’ (ICD-9-CM: 783.41) with an RR=4.662 (95% CI: 4.418-
4.906) in infants who received all three vaccines in addition to the base. The highest suspected 
relative risk of  infection in this study is for leukocytosis (ICD-9-CM: 288.60; elevated white blood 
cell count) with an RR = 99.663 (98.209-101.116) in infants who receive the HepB-Rota in addition 
to the base vaccinations.  

The more vaccines administered to an infant results in more diagnoses within 30-days. 
Administration of  one vaccine in addition to Base results in an average of  7 diseases increased 
relative to the Base cohort (1 developmental, 4 respiratory, and 2 suspected cases of  infectious 
disease). Two vaccines in addition to Base results in an average of  15 diseases increased relative to 
the Base cohort (2 developmental, 9 respiratory, and 5 suspected cases of  infectious disease). Three 
vaccines administered in addition to Base results in 35 diseases increased relative to the Base cohort 
(4 developmental, 21 respiratory, and 10 suspected cases of  infectious disease).  

4 Discussion  

Following from Table 1, each additional vaccine more than doubles the diseases diagnosed. All three 
categories of  diseases (developmental, respiratory, or suspected infectious disease) are true to the 
exponential trend with each additional vaccine doubling or more than doubling the average number 
of  diseases diagnosed.  

Respiratory diseases represent the largest cluster of  diagnoses associated with the combinations 
examined. They highlight a maladapted immune response and a poor adaptation to environmental 
factors. The respiratory constellation of  diseases is the clearest evidence put forth that the increase 
in diseases diagnosed is associated with the increase in the number of  vaccines in the combination. 
Roué, et al. (2018) analyzed the rotavirus vaccine from the French IVANHOE study (Gagneur et al., 
2011) of  7,150 preterm and full term infants and found 1.9% and 1.8%, respectively, were diagnosed 
with severe adverse events possibly related to the vaccine (though the authors dismissed the finding 
by noting only that the two groups had relative safety, while ignoring the alarming implications of  
such a high incidence of  severe adverse events). The diagnoses only concerned the respiratory 
conditions of  bronchiolitis, bronchopneumonia, and rhinitis.  

“Failure to thrive” is consequential with the dysregulated respiratory and immune systems. The 
diagnosis is represented in the cohorts of: PNC; HepB+Rota; PNC+Rota; HepB+PNC+Rota as 
compared to the base of  DTaP+IPV+HIB only.  

Vaccine derived immune dysregulation may also be responsible for the diagnosis of  sepsis as seen in 
the HepB+PNC+Rota cohort. Sepsis is, in essence, a dysregulated response to an infection. The 
detection of  an infection begins the immune pro-inflammatory response to assist in destroying 
damaged tissue and pathogenic organisms. An anti-inflammatory response concludes the immune 
reaction. If  this conclusion is not successful (or biochemically not perceived to be successful) in 
containing the damage and pathogen, a pro-inflammatory response becomes systemic and recruits 
system wide immune defenses. An anti-inflammatory response becomes systemic to down-regulate 
the systemic pro-inflammatory response. This constitutes the cytokine storm which, if  not brought 
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into regulation, will result in organ dysfunction, organ failure, shock, suppression of  the immune 
system, multiple organ dysfunction, and eventually death. Severe sepsis has a mortality rate of  25%, 
and septic shock has a mortality rate of  50% (Mayr et al., 2014).  

5 Conclusion  

This study set out to establish the foundation of  vaccine combination safety, which resulted in the 
discovery of  adverse outcomes associated with those combinations. By examining all 7 
combinations of  3 vaccines (HepB, PNC, and Rota) in context of  the base and widely administered 
set of  3 others (DTaP, HIB, and IPV) we describe contextually relevant diseases pertaining to 
development, respiratory, and suspected infectious disease. We additionally go on to describe adverse 
outcome frequency trends with the increasing number of  vaccines. The pattern shown in Table 1 
follows that, chiefly, the greater the number of  vaccines in the combination yields an exponentially 
greater number of  disease diagnoses.  

Limitations 

Though a surprising practice, it is generally recommended that preterm infants receive more vaccinations and earlier 
than full-term infants (Gagneur et al., 2015). This may influence the results to overemphasize pre-term complications in 
the context of  vaccination.  

The examined vaccines were administered over a 20 year period. Diagnosable conditions and diagnosing practices that 
are temporally biased may affect the outcome of  the analysis where vaccination practices are likewise temporally 
affected.  
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