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ABSTRACT

This population-based retrospective cohort study assesses 
rates of adverse events (AE) after COVID-19 vaccines experienced 
by women of reproductive age, focusing on pregnancy and 
menstruation, using data collected by the Vaccine Adverse 
Events Reporting System (VAERS) database from Jan 1, 1998, to 
Jun 30, 2022. 

The proportional reporting ratio comparing AEs reported after 
COVID-19 vaccines with those reported after influenza vaccines is 
significantly increased (≥ 2.0) for COVID-19 vaccine for menstrual 
abnormality, miscarriage, fetal chromosomal abnormalities, fetal 
malformation, fetal cystic hygroma, fetal cardiac disorders, fetal 
cardiac arrest, fetal arrhythmias, fetal vascular malperfusion, 
fetal growth abnormalities, fetal abnormal surveillance, 
placental thrombosis, fetal death/stillbirth, low amniotic fluid, 
preeclampsia, premature delivery, preterm premature rupture of 
membrane, and premature baby death.

When normalized by time-available, doses-given, or number 
of persons vaccinated, all COVID-19 vaccine AEs far exceed the 
safety signal on all recognized thresholds.

These results necessitate a worldwide moratorium on the 
use of COVID-19 vaccines in pregnancy.

Introduction

Historically, a vaccine is subjected to an average of 10-12 
years in clinical trials before it is authorized to be administered 
to the general population. The response to the COVID-19 
pandemic, organized under Operation Warp Speed, rolled out 
novel SARS-CoV-2 vaccines in record time. Under an Emergency 
Use Authorization (EUA), these vaccines were available to the 
public as early as 10 months after development. The sentiment 
at the onset of the pandemic was that early treatment strategies 
for COVID-19 were ineffective, and these novel vaccines were 
promoted as the sole solution to the pandemic.

The rapid rollout of the COVID-19 vaccines meant that 
long-term safety studies had not been conducted by the time 
the vaccines were made available to the general population. 
COVID-19 vaccines were immediately authorized for use in 
pregnant women, which is unprecedented in the history 
of medicine. The influenza vaccine underwent continuous 
development and testing for nearly 60 years before being 
authorized in 1997 for use during pregnancy. The rapid 
development of COVID-19 vaccines, very limited safety data, 
and subsequent clinical observations prompt urgent inquiry 
into the safety of the COVID-19 vaccines in pregnancy. 

Methods

A retrospective analysis was conducted of the adverse 
event (AE) reports post-COVID-19 vaccines and post-influenza 
vaccines in the U.S. Centers for Disease Control and Prevention 
(CDC) Vaccine Adverse Events Reporting System (VAERS) 
database between Jan 1, 1998, and Jun 30, 2022. Influenza 

vaccines were chosen as the control group because the CDC 
first approved influenza vaccines for pregnant women in 1997. 
Reports in VAERS after Jan 1, 1998, would count AEs due to on-
label use of the vaccines. The study period ending on Jun 30, 
2022, provides 282 months of data for the Influenza vaccine 
and 18 months of data for the COVID-19 vaccines.

AE Report Counts
Based on a high-volume obstetrical practice over 43 years, 

a board-certified obstetrician-gynecologist and maternal-
fetal medicine physician (JAT) chose AEs of interest from 
the VAERS database that are most relevant to fertility and 
reproductive physiology. A query of the VAERS database 
was made for each AE: menstrual abnormality, miscarriage 
(spontaneous abortion), fetal chromosomal abnormalities, fetal 
malformation, fetal cystic hygroma, fetal cardiac disorders, fetal 
cardiac arrest, fetal arrhythmia, fetal vascular malperfusion, 
fetal growth abnormalities, fetal abnormal surveillance, 
placental thrombosis, fetal death (stillbirth), low amniotic 
fluid, preeclampsia, preterm premature rupture of membranes 
(PPROM), premature delivery/baby (PTD), and premature baby 
death. AE reports were counted globally and within the U.S. 
for both the COVID-19 and the influenza vaccines. The global 
counts for these events, which include U.S. counts, are listed in 
Table 1. U.S. counts only are in Table 1 Supplement, available at 
https://jpands.org/vol28no1/thorpsupplement.pdf. 

Doses Given
The AE report count data is normalized by doses of each 

vaccine administered during the study period. Using Our World 
in Data,1 we estimate that 12.07 billion doses of the COVID-19 
vaccine were given globally. Using CDC data, we estimate that 
66 billion doses of the influenza vaccine were given globally, 
and 3.3 billion doses were given in the U.S.2-6 

Estimating the Number of People Vaccinated
Additionally, the AE report counts are normalized by the 

number of people vaccinated during the study period. CDC data 
estimates that 5.23 billion people received at least one dose of 
a COVID-19 vaccine globally, including 260 million in the U.S. 
The influenza vaccines were administered to 7.71 billion people 
globally, including 313 million in the U.S. [2-6] Determining 
the number of people vaccinated with the COVID-19 vaccine 
is straightforward; however, the influenza vaccine doses are 
difficult to count because there is no widespread tracking system 
and there are yearly seasons in which an individual may or may 
not choose to receive subsequent vaccinations. To estimate the 
number of people who received at least one dose of the influenza 
vaccine since 1998, we used a Monte Carlo simulation.

The simulation started in 1980 with a sample of an eligible 
population of 100,000,000 people, with 50% of them pre-vac-
cinated from previous years. From 1980 to 1997 the population 
grows by fe, shrinks by fd, and individuals are vaccinated using 
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a conditional fv based on their current vaccination status. The 
simulation continues until 2021, accumulating the number of 
people who were vaccinated.6 After running the simulation, in 
2021 the sample population grew to 125,981,000, with a total 
of 146,200,000 (current vaccinated living plus the accumulated 
vaccinated dead) receiving at least one dose of the influenza 
vaccine since 1998 (116% of the current population). 

Scaling this estimate to 2022, the total eligible U.S. 
population of 269.5 million (329.5 million minus 60 million who 
are too young)6 results in an approximate total of 313 million 
people in the U.S. who have received at least one dose of 
influenza vaccine.7 Using the same scaling factor for an eligible 
global population of 6.65 (7.95 billion minus 1.3 billion), results 
in an estimate of 7.71 billion people worldwide who have 
received at least one dose of an influenza vaccine since 1998. 

Results

For all AEs, the report rates post-COVID-19 vaccination 
are higher compared with influenza vaccination across all 
three normalization methods: by unit time, by dose given, 
and by persons vaccinated. We report two analyses below: 1) 
computing the p-value to determine whether the AE report 
rates are statistically different between the two vaccines, and 2) 
computing the proportional relative rate and 95% confidence 
interval (CI) of AE reports after the COVID-19 vaccine vs. the 
influenza vaccine (Table 2). Some cells contain only a p value 
because a CI cannot be calculated when there is a zero count in 
one of the categories.

 
Statistical Significance

Each AE report is treated as a discrete independent event 
occurring at the mean rates specified, which are modeled as 
a Poisson distribution. Given two rates, λ1 and λ2, for COVID 
and influenza vaccine, respectively, we performed a Poisson 
E-test8 to compute the p-value. We use the rates in Table 1 and 
normalize the event counts over time (282 months for influenza 
vs. 18 months for COVID-19 vaccines), dose-administered, 
and people-vaccinated. Where there is sufficient data, the 
p-values are small, and where 0.0 is reported, it was too small 
to represent as a double precision floating point number in our 
E-test function.8 

For the rates that have non-zero counts in the reporting 
period, the ratio of rates of AE reports for each vaccine and 
the 95% CI is estimated. The ratio distribution, R, which is the 
distribution of the ratio of two different Poisson distributions, 
is computed. That is, given two Poisson distributions, P(λ1) and 
P(λ2), R, which represents the probability distribution of the 
ratio of the distribution of events, is estimated with a Monte 
Carlo simulation.

R(λ1,λ2 )=P(λ1 )/P(λ2 ) 
When 1,000,000 random samples are drawn from Poisson 

distributions with rates λ1 and λ2, the result is a sample of paired 
event counts n1 and n2, respectively, and R is the distribution of 
all n1/n2  ratios. The mean of R is the expectation value for the 
ratio of the two Poisson distributions, and the empirically derived 
quantile function of R is used to estimate the 95% CI of the mean. 

All computed values converge to a precision of 1% or better. 
For AEs that are reported infrequently post-influenza vaccines 
there is a finite probability that n2 is zero, resulting in R being 
undefined. To mitigate this problem, the zero-truncated Poisson 
distribution9 is used, and only instances of non-zero n2 draws 
are counted. This approach skews the R distribution to the left10 

and makes the AE rates for the COVID-19 vaccine appear safer. In 
these cases, the AE rate is a lower bound.

This is comparable to the method used by the CDC to give a 
proportional reporting ratio (PRR). According to CDC’s Standard 
Operating Procedures for COVID-19, a two-fold increase in 
reporting is a sufficient signal to be concerned.11 The CDC’s PRR, 
however, does not take sample size or uncertainty into account, 
and is very easy to game. Our method is a ratio of two rates (RR: a 
reporting ratio or relative rate).

A simple example is that if 5 cars per minute go down 
street A and 10 cars per minute go down street B, the relative 
rate is 5/10 or 1/2. There are 1/2 as many cars on street A as on 
street B. Rather than simply doing that division, we do it with a 
Monte Carlo sampling drawn from the Poisson distribution. This 
correctly accounts for the sample size and uncertainty, as the 
CDC’s PRR does not, and enables the calculation of our error bars. 

The results of the statistical analyses of global data, with 95% 
confidence interval (CI) and p-values are tabulated in Table 2. 
The results for U.S. AEs only are in Table 2 Supplement, available 
at https://jpands.org/vol28no1/thorpsupplement.pdf.

See Figures 1-3 for a graphical representation (forest plots). 

Table 1. Global Adverse Events (AEs): COVID Vaccines; 
Influenze VaccinesTable 1. 

 
 AE Count 

(COVID; 

influenza) 

AE/month 

(COVID; 

influenza) 

AE/billion doses 

(COVID; 

influenza) 

AE/billion 

persons (COVID; 

influenza) 

Menstrual 

abnormality 

12,843; 65 714; 0.221 1,060; 0.985 2460; 8.43 

Miscarriage 3,338; 325 185; 1.11 277; 4.92 638; 42.2 

Chromosomal 

Abnormalities 

10; 0 0.556; 0.00 0.829; 0.00 1.91; 0.00 

Malformation 22; 2 1.22; 0.0068 1.82; 0.0303 4.21; 0.259 

Cystic Hygroma 8; 0 0.444; 0.00 0.663; 0.00 1.53; 0.00 

Fetal Cardiac 

Disorders 

18; 2 1.00; 0.0068 1.49; 0.0303 3.44; 0.259 

Fetal Arrhythmia 5; 0 0.278; 0.00 0.414; 0.00 0.956; 0.00 

Fetal Cardiac 
Arrest 

20; 0 1.11; 0.00 1.66; 0.00 3.82; 0.00 

Malperfusion 12; 0 0.667; 0.00 0.994; 0.00 2.29; 0.00 

Growth Anomaly 188; 24 10.4; 0.0816 15.6; 0.364 35.9; 3.11 

Abnormal Fetal  
Surveillance 

178; 45 9.89; 0.153 14.7; 0.682 34.0; 5.84 

Placental 
Thrombosis 

6; 0 0.333; 0.00 0.497; 0.00 1.15; 0.00 

Stillbirth 402; 62 22.3; 0.218 33.3; 0.970 76.9; 8.3 

Low amniotic 

fluid 

17; 1 
0.944; 0.00340 

1.41; 0.0152 3.25; 0.130 

Preeclampsia 133; 28 7.39;  0.0952 11.0; 0.424 25.4; 3.63 

Preterm Delivery 384; 212 21.3; 0.721 31.8; 3.21 73.4; 27.5 

PPROM 45; 9 2.50; 0.0306 3.73; 0.136 8.60; 1.17 

Premature Baby 
Death 

10; 0 0.556; 0.00 0.829; 0.00 1.91; 0.00 

Adverse

Event (AE)
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Figure 1 displays global reporting ratios (RRs) of adverse 

events (AEs) for COVID-19 vaccines compared with influenza 

vaccines per dose. A value greater than 1 implies that an 

AE is reported more frequently after COVID-19 vaccination 

compared with influenza vaccinations. Note the log scale 

spanning multiple orders of magnitude, indicating a large 

effect across many different AEs, all substantially greater than 

1. Data are reported as RR with a 95% confidence interval: 

abnormal menses, 1192 (674.0-2163); miscarriage, 57 (44-75); 

fetal malformation, 20 (7.7-31); fetal cardiac disorders, 16 (6-26); 

fetal growth anomaly (restriction), 56 (21-190); abnormal fetal 

testing (surveillance), 25 (12.2-58.7); low amniotic fluid volume, 

16 (7-25); preeclampsia, 33.4 (12.9-123); and stillbirth, 38 (21.1-

73). Some variables are missing as a numerator or denominator 

of zero precludes calculation of an RR.

Figures 1-3 Supplement, available at https://jpands.org/

vol28no1/thorpsupplement.pdf, displays the results for U.S. 

data only.

Figure 1. Global Reporting Ratios (RRs) of Adverse Events (AEs) 

for COVID-19 Vaccination vs. Influenza Vaccination by Dose 

Given 

Figure 2. Global Reporting Ratios (RRs) for COVID-19 vs. 

Influenza Vaccination by Month. 

Table 2.
p

 

Adverse Event (AE) RR by Time RR by Dose RR  by Persons  

Vaccinated  

Menstrual 

abnormality 

4257 (1589-12893) p=0.0 1192 (674-2163) 

p=0.0 

298 (223.0-406.0) 

p=0.0 

Miscarriage 177 (114-284) p=0.0 57 (44-75) p=0.0 15 (13-18) p=0.0 

Chromosomal 

Abnormalities 

p=0.00058 p=0.00058 p=0.00058 

Malformation 21 (10.0-32.0) p=1.9x10-07 20 (7.7-31) p=2x10-07 15 (4-30) p=2x10-06 

Cystic Hygroma p=0.0024 p=0.0024 p=0.0024 

Fetal Cardiac 

Disorders 

18 (8.00-27.0) 

p=2.6x10-06 

16 (6.00-26.0) 

p=2.6x10-06 

12 (3.60-25.0) 

p=2.7x10-05 

Fetal Cardiac 
Arrest 

p=6.9x10-07 p=6.9x10-07 p=6.9x10-07 

Fetal Arrhythmia p=0.020 p=0.020 p=0.020 

Malperfusion p=0.00015 p=0.00015 p=0.00015 

Growth Anomaly 126 (42.0-210) p=0.0 56 (21-190) p=0.0 12 (7.4 - 21) p=0.0 

Abnormal Fetal 

Surveillance 

83 (27-190) p=0.0 25 (12 - 59) p=0.010 6 (4.1-9.0) p=0.0 

Placental 

Thrombosis 

p=0.0096 p=0.0096 p=0.0096 

Stillbirth 135 (48-412) p=0.0 38 (21-73) p=0.0 9.5 (6.9-13) p=0.0 

Low amniotic fluid 17 (8.0-25) p=5.1x10-06 16 (7.0-25) p=5x10-06 14.2 (5-25) p=5x10-06 

Preeclampsia 83.2 (26.6-151) p=0.0  33.4 (13-123) p=0.0 7.4 (4.6-12) p=0.0 

Preterm Delivery 32.3 (18.5-60.3) p=0.0  10 (7.32-14.4) p=0.0 

 

2.7 (2.2-3.3) p=0.0 

PPROM 39.0 (14.7-58.0) p=0.0 29 (9-55) p=7.7x10-14 9.1 (3.6-25) p=7x10-09 

Premature Baby 
Death 

p=0.00058  p=0.00058  p=0.00058  

 

Table 2. Statistical Analysis for Global Relative Rates (RR) of AEs 
for COVID Vaccines/Influenza Vaccines by Time, by Dose, and 
per Person [Mean (95% Cl), p]

Figure 2 displays global RRs for COVID-19 vs. influenza 

vaccination per month. The RR (95% CI) values are: abnormal 

menses, 4257 (1589.1-12893); miscarriage, 177 (114.4-283.5); 

fetal malformation, 21 (10.0-32.0); fetal cardiac disorders, 17 

(8.00-27.0); fetal growth restriction, 126 (42.00-210.0); abnormal 

fetal testing, 83 (27-190); low amniotic fluid volume, 17 (8-25); 

preeclampsia, 83.2 (26.6-151); preterm premature rupture of 

membranes (PPROM), 39 (14.7-58); premature delivery, 32.3 

(18.5-60.3); and stillbirth, 135 (48.3-410).

Figure 3 displays global RRs for COVID-19 vs. influenza 

vaccination by number of persons vaccinated. The RR (95% CI) 

values are: abnormal menses, 298 (223.0-406.0); miscarriage, 

15 (13.3-17.5); fetal malformation, 15 (4.5-30.0); fetal cardiac 

disorders, 12 (3.60-25.0); fetal growth restriction, 12 (7.42-21.4); 

abnormal fetal testing, 6 (4.1-9.0); low amniotic fluid volume, 

14 (4.67-25); preeclampsia, 7.4 (4.6-12); preterm premature 

rupture of membranes, 9.1 (3.6-25); premature delivery, 2.7 (2.2-

3.3); and stillbirth, 9.5 (6.9-13).
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Strengths

This study went beyond clinical observation to analyze 

official U.S. government data on COVID-19 vaccine AE reports. 

The strengths of this study include the use of the VAERS data-

base and leveraging of statistical modeling techniques. CDC 

and others have extensively researched the safety of influenza 

vaccines in pregnancy, supporting our selection of pregnant 

patients as an ideal control group. Our findings align with 

a range of independent sources identifying similar safety 

concerns. In addition to VAERS, worldwide governmental 

vaccine pharmacovigilance databases also document safety 

signals with the COVID-19 vaccines, including: the UK Yellow 

Card System,14 WHO’s VigiAccess,15 and the European Economic 

Area’s EudraVigilance data.16 

The results of this study also align with recommendations 

from governments and nongovernmental organizations. 

Recent documents from the UK government17 state:

In the context of supply under Regulation 174, it is 

considered that sufficient reassurance of safe use of the 

vaccine in pregnant women cannot be provided at the 

present time; however, use in women of childbearing 

potential could be supported provided healthcare 

professionals are advised to rule out known or suspected 

pregnancy prior to vaccination. Women who are breast-

feeding should also not be vaccinated. 

The World Council of Health has also called for a ban on the 

COVID-19 vaccines in pregnancy and lactation.18 Producers of 

the COVID-19 vaccines themselves report significant AE post-

COVID-19 vaccination including 1,223 deaths in the first 90 days 

of the COVID-19 vaccine rollout.19, p 7 Specifically, 46% (124/270) 

of pregnant women in the first 90 days of rollout experienced 

an AE, and 81% (26/32) experienced miscarriage.19, p 12 

Additional data from Pfizer also recorded biodistribution of 

the vaccine contents into the bloodstream within hours, crossing 

all physiologic barriers, including the maternal-placental-

fetal barrier and the blood-brain barriers in both the mother 

and the fetus. There was a 118-fold concentration of the lipid 

nanoparticles in ovaries from injection to 48 hours when animals 

were sacrificed.20 This data, along with Schädlich et al. from 

2012,21 shows a significant concentration of lipid nanoparticles 

in ovaries. Pantazatos et al. reported a significant rise in all-cause 

mortality 0-5 weeks post-injection in almost all age groups, with 

an age-related temporal pattern consistent with the U.S. vaccine 

rollout.22 Palmer and Bahdki demonstrated autopsy evidence 

of suspected vaccine-induced death and spike-mediated 

generalized endothelial inflammation (endothelitis) in many 

organ beds caused by spike protein.23 In just 15 months after 

the vaccine rollout, 1,366 peer-reviewed articles documented 

severe AEs after the COVID-19 vaccinations,24 a concerning safety 

signal not even rivaled by combining all other vaccines in the 

worldwide medical literature over the last century. 

While birth rates have gradually fallen since the turn of 

the century, there has been an alarming drop since the rollout 

of the COVID-19 vaccines. Multiple researchers worldwide 

document reductions in birthrates following the rollout of 

COVID-19 vaccines: a 20% drop in Hungary, a 7% drop in 

Sweden, a 13% drop in Germany, and a 23% drop in Taiwan.25,26 

Observational studies from around the world are consistent 

with declining fertility, and increased pregnancy complications 

including miscarriage, fetal death, and many more obstetrical 

Discussion

Analysis of VAERS data shows excessive AEs for the COVID-19 

vaccines as compared with the influenza vaccines by more than 

a factor of two in almost all cases. According to the CDC, a PRR 

of two or greater is a safety signal that requires further study.11 

VAERS is a passive vaccine surveillance tool administered 

by two agencies of the U.S. Department of Health and Human 

Services (HHS), the CDC and the Food and Drug Administration 

(FDA). This database has tracked adverse reactions following 

the administration of vaccines since 1990. FDA considers 

VAERS to be a valuable tool for post-marketing safety surveil-

lance. HHS advises that the VAERS database should be used to 

detect possible safety concerns with vaccines and stresses the 

importance of accurate, complete, and timely reporting to en-

sure vaccine safety monitoring.

Although vaccine manufacturers and medical professionals 

are historically the primary sources of VAERS reporting, 

consumers are also able to submit reports. Each VAERS submis-

sion must be reviewed by medical officers and vaccine safety 

experts with both FDA and CDC before being published.12,13 

FDA advises that any significant AE should be reported “even 

if you are unsure whether a vaccine caused the event.” It is a 

federal offense to falsify VAERS reports and is punishable by fine 

and imprisonment.

FDA mandates that healthcare professionals who administer 

COVID-19 vaccines are legally required to report to VAERS the 

following serious AEs: death; a life-threatening AE; inpatient 

hospitalization or prolongation of existing hospitalization; a 

persistent or significant incapacity or substantial disruption of the 

ability to conduct normal life functions; a congenital anomaly/

birth defect; or an important medical event that based on 

appropriate medical judgment may jeopardize the individual and 

may require medical or surgical intervention to prevent one of the 

outcomes listed above. Additionally, with patients who received 

Pfizer, Moderna, or Novavax vaccines, cases of myocarditis, 

pericarditis, or multisystem inflammatory syndrome, as well as 

COVID-19 cases resulting in hospitalization or death, are also 

required to be reported by the administering professionals. 

Figure 3. Global Reporting Ratios (RRs) for COVID-19 vs. 

Influenza Vaccination by Persons Vaccinated 
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complications. Predictably, newborn death rates are increased, 

and this is explained by the deleterious effects of the COVID-19 

vaccines on pregnancy with increased risk of pregnancy 

complications, premature deliveries, preeclampsia, PPROM, 

and increase in fetal growth restriction, as is noted in this study. 

The neonatal death rates (newborns dying in the first month 

of life) in Israel hovered between 4-8 per 1000 live births for 

2019 and 2020. Then in the second quarter of 2021, it suddenly 

jumped three-fold to 17, dipped again in the third quarter, and 

then jumped again to 18 in the last quarter of 2021.27 

This study’s results are supported by evidence that the 

most stunning rises in fetal death (stillbirth) rates are seen in 

those geographic areas whose cultures and governments 

aggressively push COVID-19 vaccines in pregnancy. 

In a moderate-size community in central California, a 

postpartum nurse whistleblower brought to light a 1.5-page 

email from her Women’s Healthcare administrator, who informed 

her that the staff was overwhelmed with an onslaught of fetal 

deaths.28 According to the whistleblower, their usual frequency 

was 1-2 stillbirths every 2-3 months, which in that community of 

9000 deliveries per year corresponds to the national stillbirth rate 

of about 5.8/1000 births. 

The email noted that in July 2021 and in August 2022 

there were all-time recorded highs of 22 fetal deaths, and as 

the administrator pointed out, these were only the cases that 

presented to labor and delivery. There were probably more that 

were not counted, from emergency rooms, operating rooms, 

other facilities, or planned home births. The massive increase 

from 5.8/1000 to 29.3/1000 constitutes an unprecedented 

catastrophic rise, which cannot be overemphasized. While the 

whistleblower stated that there was a sustained increase in fetal 

deaths in all months, these two months are the only ones for 

which the administrator provided numbers. 

As Figure 4 shows, the U.S. baseline rate of fetal death is 5.84 

per 1000 births and has minimal variance. The rate dropped from 

the 2017–2019 aggregate of 5.83 to 5.74 in 2020 despite the 

COVID-19 caseload; COVID-19 infection clearly did not increase 

the rate of stillbirth in the U.S. According to the data taken by the 

whistleblower data directly from the administrative email to the 

postpartum nursing staff, the stillbirth rate surged to 29.3/1000 

(July 2021 and August 2022), the equivalent of 22 stillbirths in 

one month, based on 9000 births per year in this community. 

This rise in stillbirth from 5.8/1000 to 29.3/1000 represents 40 

standard deviations above the baseline (sigma ~ 0.5/1000 births).

While the highest stillbirth rate in the U.S. appears to be 

present in the geographic locations that impose the greatest 

pressure on pregnant women to be vaccinated, the concerning 

rates (and vaccination rates) in Canada are even worse. Five 

professionals (two physicians and three doulas) noted an 

unprecedented 13 stillbirths in a 24-hour period at Lions 

Gate Hospital in British Columbia.29 Figure 5 shows this rate in 

comparison to the U.S. fetal death rates. Because the rate was 

exponentially higher for one day, we used one week. Obviously, 

this underestimated the observed stillbirth rate at the Lions 

Gate Hospital at 160/1000 births. Assuming a similar standard 

deviation of about 0.5 stillbirth/1000 births, this observed surge 

is unfathomable at over 300 standard deviations (sigma) above 

baseline.

Figure 4. Stillbirth Rate in California City, Calif., U.S.

Figure 5. Stillbirths in Lions Gate Hospital, November 2021, vs. 

Baseline

A crude calculation of the stillbirth rate possibly attributed 

to the COVID-19 vaccines could simply add about 2.5 

stillbirths/1000 births to the baseline rate (~ 5.8/1000 births) for 

every 10% increment in pregnant women vaccinated. Thus, if 

10% of a population of pregnant women are vaccinated, one 

could expect a rise in the fetal death rates from 5.8/1000 to 

8.3/100 (5.8 + 2.5). The lead author (JAT) has observed increased 

stillbirths in Florida, Missouri, and Illinois, but the increment is 

much lower than that seen in California and Canada.

Limitations 

There are several limitations to this study. First, estimates 

of influenza vaccine dose count and estimates of the number 

of people vaccinated are imprecise. Using available data and 

Monte Carlo simulation techniques, conservative good-faith 

estimates are calculated. While ideally these estimates would 

be more precise, the safety signal remains even if they are off 

by a factor of five. Our methods estimating these denominators 

of vaccine doses and of people vaccinated all converge to a 

precision of 1% or better. Second, the relative underreporting 

factors (URF) in VAERS for the influenza vaccine versus COVID-19 

vaccines are unknown. Without knowing the URF, it is assumed 

to be equal for the two vaccines. 

Implications for Clinicians and Policymakers

Given the safety signals observed with the COVID-19 

vaccination in pregnancy, caution is necessary for our more 

vulnerable populations such as women of reproductive age, 
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pregnant women, preborn babies, and children. There is a 

precedent in medicine for halting vaccines with safety signals 

far less than what is observed with the COVID-19 vaccines. The 

swine flu vaccine was removed from the market after fewer 

than 30 deaths,30 and the rotavirus vaccine was removed after 

only a few non-lethal cases of intussusception.31 The authors of 

this study concur with the recommendations previously made 

by the UK government17 and the World Council for Health:18 

COVID-19 vaccines should not be used in pregnancy until long-

term safety data are available.

Assumptions at the outset of the COVID-19 pandemic were 

made under the pressures of a worldwide health emergency 

and should be revisited. The assumption that pregnant 

women are at greater risk for infectious complications is not 

well established in current literature. A recent large-scale 

study indicates that pregnant patients are at lower risk for 

mortality and severe outcomes than non-pregnant patients 

for COVID-19 infections.32 There is now even more evidence 

that early treatment of COVID-19 with vitamins, supplements, 

and repurposed drugs are safe and effective, especially when 

started early in the COVID-19 disease process.33-36 

Governments and public health agencies worldwide 

are stepping back from COVID-19 vaccine mandates and 

are beginning to recommend against or even prohibiting 

COVID-19 mandates and vaccinations for vulnerable groups 

such as children, pregnant women, and lactating women.37-46 

Yet, the US continues promoting COVID-19 vaccinations and 

boosters in all groups, including pregnant women, despite the 

fact that Title 21 of the Code of Regulations mandates that strict 

criteria for safety of licensed vaccines must be met47,48 and that 

HHS describes VAERS as “a tool for identifying potential vaccine 

safety concerns that need further study using more robust data 

systems.”49 

Future Work

Future research should verify these results to differentiate 

between vaccine-related AEs and effects of COVID-19 illness. 

Additional research should focus on potential mechanisms 

of AE in pregnancy and lactation, including the vaccines’ pro-

inflammatory effects, the production and accumulation of 

spike protein, and the role of lipid nanoparticles, in addition 

to any other factors that may play a pathophysiologic role. 

Pathologic examinations of placental tissue and breast milk 

from vaccinated and non-vaccinated mothers should be 

undertaken and analyzed for various markers including spike 

protein. 

Conclusions

This study supports the recommendations of the UK’s 

Medicines & Healthcare products Regulatory Agency and 

the World Council of Health against COVID-19 vaccination 

and boosters for pregnant and lactating women. Because 

the COVID-19 vaccines are authorized under Emergency Use 

Authorization (EUA) without any rigorous safety trials prior to 

administration to the general public, it is imperative that special 

attention is paid to monitoring for any and all safety signals. The 

administration of COVID-19 vaccines in pregnancy and women 

of reproductive age should be halted immediately until these 

safety signals can be fully investigated.

James A. Thorp, M.D., practices maternal-fetal medicine and is an 
independent researcher in Gulf Breeze, Fla.; Claire Rogers, M.S.P.A.S., 
P.A.-C, is a physician assistant practicing in Rome, Ga., and is active in the 
Concerned Doctors of Alabama organization; Michael P. Deskevich, Ph.D., 
is an independent researcher in Boulder, Colo.; Stewart Tankersley, M.D., 
practices family medicine in Montgomery, Ala., and is a retired colonel in 
the Army National Guard; Albert Benavides, B.S., is an RCM expert and 
data analyst & auditor at ABA Billing Services & Consultation in San Jose, 
Calif.; Megan D. Redshaw, J.D., is an attorney and investigative journalist in 
Palmyra, Mo.; Peter A. McCullough, M.D., M.P.H., is epidemiology advisor for 
Truth for Health Foundation. Contact: jathorp@bellsouth.net. 

Acknowledgements: We are grateful to LTC Theresa Long, M.D., M.P.H., 

F.S., who practices flight aerospace medicine in Fort Rucker, Ala.; to Amy B. 

Santamaria, Ph.D.; and to Margery M. Thorp, J.D., M.A.C.P. 

REFERENCES

1. Our World in Data. Coronavirus (COVID-19) Vaccinations. Available at: 

https://ourworldindata.org/covid-vaccinations. Accessed Feb 2, 2023.

2. US Census Bureau. US Population by year. Available at: https://www.

multpl.com/united-states-population/table/by-year. Accessed Feb 24, 

2023.

3. CDC. Flu Vaccination Coverage, United States, 2018-19 Influenza Season. 

Available at: https://www.cdc.gov/flu/weekly/FluViewInteractive.htm. 

Accessed Feb 24, 2023.

4. CDC. Historical Reference of Seasonal Influenza Vaccine Doses Distributed. 

Available at: https://www.cdc.gov/flu/prevent/vaccine-supply-historical.

htm. Accessed Feb 24, 2023.

5. CDC. Flu Vaccination Dashboard. Available at: https://www.cdc.gov. 

Accessed Feb 24, 2023.

6. UN Population Data. Available at: https://population.un.org/. Accessed 

Feb 24, 2023.

7. Kwong JC, Chung H, Jung JK, et al., on behalf of the Canadian Immunization 

Research Network CIRN Investigators. The impact of repeated vaccination 

using 10-year vaccination history on protection against influenza in 

older adults: a test-negative design study across the 2010/11 to 2015/16 

influenza seasons in Ontario, Canada. Euro Surveill 2020;25(1):1900245. 

doi: 10.2807/1560-7917.ES.2020.25.1.1900245.

8. Python Poisson E-Test. Available at: https://github.com/nolanbconaway/

poisson-etest. Accessed Feb 24, 2023.

9. Estimating the Parameter in a Conditional Poisson Distribution. Available 

at: https://www.jstor.org/stable/2527552 . Accessed Feb 24, 2023.

10. A Characterization of Positive Poisson Distribution and its Statistical 

Application. https://epubs.siam.org/doi/10.1137/0134043. Accessed Feb 

24, 2023.

11. CDC VAERS Team. Vaccine Adverse Event Reporting System (VAERS) 

Standard Operating Procedures for COVID-19. Available at: https://www.

cdc.gov/vaccinesafety/pdf/VAERS-v2-SOP.PDF. Accessed Feb 24, 2023. 

12. Miller ER, Suragh T, Hibbs C, Cano M. Surveillance for adverse events 

following immunization using the Vaccine Adverse Event Reporting 

System (VAERS). In: Manual for the Surveillance of Vaccine-Preventable 

Diseases; Feb 23, 2021. Available at: https://www.cdc.gov/vaccines/pubs/

surv-manual/chpt21-surv-adverse-events.html. Accessed Feb 24, 2023.

13. Shimabukuro TT, Nguyen M, Martin D, DeStefano F. Safety monitoring 

in the Vaccine Adverse Event Reporting System (VAERS). Vaccine 

2015;33(36):4398-4405. doi: 10.1016/j.vaccine.2015.07.035.

14. Medicines & Healthcare products Regulatory Agency. Yellow Card. 

Available at: https://yellowcard.mhra.gov.uk/information. Accessed Feb 

24, 2023.

15. WHO VigiAccess. Available at: https://vigiaccess.org/. Accessed Feb 24, 

2023.

16. European Medicines Agency. EudraVigilance. Available at: https://

www.ema.europa.eu/en/human-regulatory/research-development/

pharmacovigilance/eudravigilance. Accessed Feb 24, 2023.

17. Medicines & Healthcare products Regulatory Agency. Summary of the 

Public Assessment Report for COVID-19 Pfizer/BioNTech; Jan 6, 2023. 

Available at: https://www.gov.uk/government/publications/regulatory-

approval-of-pfizer-biontech-vaccine-for-covid-19/summary-public-

assessment-report-for-pfizerbiontech-covid-19-vaccine. Accessed Feb 24, 

2023.

18. World Council for Health. Covid-19 Vaccine Pharmacovigilance 

Report; Jun 11, 2022, updated Jan 20, 2023. Available at: https://www.

worldcouncilforhealth.org. Accessed Feb 24, 2023.



34 Journal of American Physicians and Surgeons Volume 28 Number 1 Spring 2023

19. Pfizer Worldwide Safety. 5.3.6 Cumulative Analysis of Post-Authorization 

Adverse Event Reports of Pf-07302048 (BNT162B2) Received 

through 28-Feb-2021. Available at: https://phmpt.org/wp-content/

uploads/2021/11/5.3.6-postmarketing-experience.pdf. Accessed Dec 29, 

2022.

20. Pfizer. 2.6.5.5B Pharmacokinetics: organ distribution continued. In: 

SARS-CoV-2 mRNA Vaccine (BNT162, PF-07302048). 2.6.4 Summary of 

pharmacokinetic study; p 17. Available at: https://pandemictimeline.

com/wp-content/uploads/2021/08/Pfizer-bio-distribution-confidential-

document-translated-to-english.pdf. Accessed Feb 24, 2023.

21. Schädlich A, Hoffmann S, Mueller T, et al. Accumulation of nanocarriers in 

the ovary: a neglected toxicity risk? J Control Release 2012;160(1):105-112. 

doi: 10.1016/j.jconrel.2012.02.012. 

22. Pentazatos S, Seligmann H. COVID vaccination and age-stratified all-

cause mortality risk. Preprint. ResearchGate; October 2021. Available at: 

Available at: https://normanpilon.files.wordpress.com/2021/11/covfr_

manuscript_supplement_v2.pdf . Accessed Feb 24, 2023. 

23. Palmer M, Bhadki S. Vascular and organ damage induced by mRNA 

vaccines: irrefutable proof of causality. Doctors for COVID Ethics; Aug 

19, 2022. Available at: https://doctors4covidethics.org/wp-content/

uploads/2022/08/causality-article.pdf. Accessed Feb 20, 2023.

24. Thorp KE, Thorp JA, Thorp EM. COVID-19 and the unraveling of 

experimental medicine—part III. G Med Sci 2022;3(1):118-158. Available 

at: https://www.doi.org/10.46766/thegms.pubheal.22042302. Accessed 

Feb 2, 2023. 

25. Chudov I. Depopulation of Taiwan. Igor’s Newsletter; Jun 26, 2022. 

Available at: https://igorchudov.substack.com/p/depopulation-of-

taiwan. Accessed Feb 24, 2023.

26. Campbell M. Why did birth rates suddenly drop? Countersignal; Jul 5, 

2022. Available at: https://thecountersignal.com/why-did-birth-rates-

suddenly-drop/. Accessed Feb 24, 2023 

27. Guetzkow J. Data on neonatal deaths from major Israeli health insurer 

shows huge spikes. Rate of neonatal deaths triples after vaccination drives. 

Jackanapes Junction; Dec 22, 2022. Available at: https://jackanapes.

substack.com/p/data-on-neonatal-deaths-from-major. Accessed Feb 24, 

2023.

28. Bigtree D. Nurse exposes shocking rise in post-vaccine fetal death. Video. 

HighWire; Nov 15, 2022. Available at: https://thehighwire.com/videos/

nurse-exposes-shocking-rise-in-post-vaccine-fetal-death/. Accessed Feb 

24, 2023.

29. Huff E. Whistleblowers expose 13 stillborn deaths in 24 hours at Lions 

Gates Hospital caused by covid ‘vaccines.’ VaccuneDeaths; Nov 23, 2021. 

Available at: https://vaccinedeaths.com/2021-11-23-whistleblower-

exposes-stillborn-deaths-babies-hospital-covid-vaccines.html. Accessed 

Feb 24, 2023.

30. Schmeck Jr. HM. Swine flu program is halted in 9 states as 3 die after 

shots. NY Times, Oct 13, 1976. Available at: https://www.nytimes.

com/1976/10/13/archives/swine-flu-prograrm-is-halted-in-9-states-as-3-

die-after-shots.html. Accessed Feb 24, 2023.

31. Dennehy PH, Bresee JS. Rotavirus vaccine and intussusception. Where do 

we go from here? Infect Dis Clin North Am 2001;15(1):189-207, x-xi. doi: 

10.1016/s0891-5520(05)70275-0. 

32. Pineles BL, Harris AD. In-hospital mortality in a cohort of hospitalized 

pregnant and nonpregnant patients with COVID-19. Ann Intern Med 

2021;174(12):1779-1780. doi: 10.7326/L21-0634. 

33. Front Line COVID-19 Critical Care Alliance (FLCCC). I-CARE: Early COVID 

Treatment. Prevention & Treatment Protocols for COVID-19; Sep 6, 2022. 

Available at: https://covid19criticalcare.com/covid-19-protocols/i-care-

early-covid-treatment/. Accessed Feb 24, 2023.

34. Kory P, Meduri GU, Varon J, Iglesias J, Marik PE. Review of the emerging 

evidence demonstrating the efficacy of ivermectin in the prophylaxis and 

treatment of COVID-19. Am J Ther 2021;28(3):e299-e318. doi: 10.1097/ 

MJT.0000000000001377. Erratum in: Am J Ther 2021;28(6):e813. 

35. Marik PE, Kory P. Ivermectin, a reanalysis of the data. Am J Ther 

2021;28(5):e579–e580. doi: 10.1097/MJT.0000000000001443. 

36. McCullough PA, Kelly RJ, Ruocco G, et al. Pathophysiological basis and 

rationale for early out-patient treatment of SARS-CoV-2 (COVID-19) 

infection. Am J Med 2021;134(1):16-22. doi: 10.1016/j.amjmed.2020.07.003.

37. Connolly K. German government drops plan for Covid vaccine mandate. 

Guardian, Apr 8, 2022. Available at: https://www.theguardian.com/

world/2022/apr/08/german-government-drops-plan-for-covid-vaccine-

mandate. Accessed Feb 24, 2023.

38. Fox News. Austria scraps compulsory COVID-19 vaccination, measure 

was suspended in March. Fox News; Jun 23, 2022. Available at: https://

www.foxnews.com/world/austria-scraps-covid-19-vaccination-measure-

suspended-march. Accessed Feb 24, 2023.

39. Garat G. Uruguay suspends COVID vaccination for children under 13. AP 

News; Jul 7, 2022. Available at: https://apnews.com/article/covid-health-

caribbean-public-ee28a91f0f7ded0d2e76a6048722c14e. Accessed Feb 

24, 2023. 

40. Tomey R. Costa Rican president scraps COVID vaccine mandate, says 

forcing the clot shot on people ‘against the law.’ Natural News; Aug 9, 

2022. Available at: https://www.naturalnews.com/2022-08-09-costa-rican-

president-scraps-covid-vaccine-mandate.html. Accessed Feb 24, 2023.

41. Taylor C. Nordic countries are restricting the use of Moderna’s Covid 

vaccine. Here’s why. CNBC; Oct 8, 2021. Available at: https://www.cnbc.

com/2021/10/08/nordic-countries-are-restricting-the-use-of-modernas-

covid-vaccine.html. Accessed Feb 24, 2023.

42. Daunton N. Italy drops last COVID entry rules, ditches testing and 

vaccination restrictions. Euronews.travel; Jun 27,2022. Available at: 

https://www.euronews.com/travel/2022/05/31/italy-travel-restrictions-

what-are-the-new-testing-rules-for-eu-and-uk-passengers Accessed Feb 

24, 2023. 

43. Ellyat H. Denmark becomes the first country to halt its Covid 

vaccination program. CNBC; Apr 28, 2022. Available at:https://www.

cnbc.com/2022/04/28/denmark-the-first-country-to-halt-its-covid-

vaccination-program.html. Accessed Feb 24, 2023.

44. Dawson R. Sweden joins Germany, France, and 15 other countries in 

suspending AstraZeneca’s vaccine over possible side effects. Anti-

Neocon Report; Mar 18, 2021. Available at: https://www.ancreport.com/

sweden-joins-germany-france-and-15-other-countries-in-suspending-

astrazenecas-vaccine-over-possible-side-effects/. Accessed Feb 24, 2023.

45. Dumitrescu R. Romania and other Eastern European countries ask to stop 

buying COVID-19 vaccines they no longer need. Romania-insider; Jun 7, 

2022. Available at: https://www.romania-insider.com/romania-eastern-

europe-covid-vaccines. Accessed Feb 24, 2023.

46. 100 Countries that don’t require Covid vaccinations or testing for 

travel. Traveling Lifestye; Feb 14, 2023. Available at: https://www.

travelinglifestyle.net/countries-without-covid-travel-restrictions-no-test-

no-quarantine/. Accessed Feb 24, 2023.

47. Marshall V, Baylor NW. Food and Drug Administration regulation and 

evaluation of vaccines. Pediatrics 2011;127(Suppl 1):S23-S30. doi: 10.1542/

peds.2010-1722E.

48. U.S. Food & Drug Administration. CFR—Code of Federal Regulations Title 

21. Available at: https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/

cfcfr/cfrsearch.cfm?fr=600.80. Accessed Feb 24, 2023.

49. VAERS Vaccine Adverse Event Reporting System. Available at: https://

vaers.hhs.gov/faq.html. Accessed Feb 24, 2023. 



Table 1 Supplement. U.S. Adverse Events (AEs): COVID Vaccines; Influenza Vaccines 

 

 AE Count 

(COVID; flu) 

AE/month 

(COVID; flu) 

AE/billion doses 

(COVID; flu) 

AE/billion 

persons (COVID; 

flu) 

Menstrual 

abnormality 

6352; 54 353; 0.184 10700; 16.4 24400; 173 

Miscarriage 1232; 259 68.4; 0.881 2070; 78.5 4740; 827 

Chromosomal 

Abnormalities 

7; 0 0.389; 0.00 11.7; 0.00 26.9; 0.00 

Malformation 2; 1 0.111; 0.00340 3.35; 0.303 7.69; 3.19 

Cystic Hygroma 5; 0 0.278; 0.00 8.39; 0.00 19.2; 0.00 

Fetal Cardiac 

Disorders 

10; 2 0.556; 0.00680 16.8; 0.606 38.5; 6.39 

Fetal Arrhythmia 3; 0 0.167; 0.00 5.03; 0.00 11.5; 0.00 

Fetal Cardiac 

Arrest 

3; 5 0.167; 0.00 5.03; 0.00 11.5; 0.00 

Malperfusion 5; 0 0.278; 0.00 8.39; 0.00 19.2; 0.00 

Growth Anomaly 59; 20 3.28; 0.0680 99.0; 6.06 227; 63.9 

Abnormal Fetal 

Surveillance 

125; 36 6.94; 0.122 210; 10.9 481; 115 

Placental 

Thrombosis 

5; 0 0.278; 0.00 8.39; 0.00 19.2; 0.00 

Stillbirth 168; 42 9.33; 0.143 282; 12.7 646; 134 

Low amniotic 

fluid 

11; 1 
0.611; 0.00340 

18.4; 0.303 42.3; 3.19 

Preeclampsia 106; 22 5.89; 0.0748 178; 6.67 408; 70.3 

Preterm Delivery 141; 168 7.83; 0.57 236; 50.9 542; 537 

PPROM 17; 7 0.944; 0.0238 28.5; 2.12 65.4; 22.4 

Premature Baby 

Death 

3; 0 0.167; 0.00 5.03; 0.00 11.5; 0.00 

 



Table 2 Supplement. Statistical Analysis for U.S. Relative Rates (RRs) of AEs for COVID Vaccines/Influenza 

Vaccines by Time, by Dose, and per Person [Mean (95% CI), p]  

 

Adverse Event (AE) RR by Time RR by Dose RR by Persons 

Vaccinated 

Menstrual 

abnormality 

2524 (895-6420) p=0.0 738 (392-1584) 

p=0.0 

145 (108.6-197.4) 

p=0.0 

Miscarriage 83 (50.8-143) p=0.0 27 (20-37) p=0.0 5.8 (5.0-6.7) p=0.0 

Chromosomal 

Abnormalities 

p=0.0048 p=0.0048 p=0.0048 

Malformation 2 (0.0-5.0) p=0.20 2 (0-5) p=0.20 2 (0.0-5.0) p=0.20 

Cystic Hygroma p=0.020 p=0.020 p=0.020 

Fetal Cardiac 

Disorders 

10 (4.0-17) p=0.00058 9 (3.0-16) 

p=0.00058 

6 (1.5-15) 

p=0.0047 

Fetal Cardiac 

Arrest 

p=0.088 p=0.088 p=0.088 

Fetal Arrhythmia p=0.088 p=0.088 p=0.088 

Malperfusion p=0.020 p=0.020 p=0.020 

Growth Anomaly 43 (14.0-72.0) p=0.0 22 (7.1-64) p=0.0 4(2-7) p=3x10-07 

Abnormal Fetal 

Surveillance 

68 (21.6-140) p=0.0 24 (10 - 63) p=0.0 4 (2.9-6.6) p=0.0 

Placental 

Thrombosis 

p=0.020 p=0.020 p=0.020 

Stillbirth 82.1 (26.5-183) p=0.0 26 (12.2-60.0) p=0.0 5.0 (3.4-7.2) p=0.0 

Low amniotic fluid 10.8 (4.50-18.0) 

p=0.00029 
10.5 (4.00-18.0) P=0 

8.8 (2.5-17) 

p=0.00029 

Preeclampsia 73.8 (24.3-123) p=0.0 35 (12.3-110) p=0.0 6.2 (3.7-10) p=0.0 

Preterm Delivery 15.4 (8.00-31.6) p=0.0 4.8 (3.2-7.2) p=0.0 1.0 (0.80-1.3) p=0.91 

PPROM 15.2 (5.50-25.0) 

p=5.1x10-06 

12.1 (3.50-24.0) 

p=5.3x10-05 

3.7 (1.2-11) p=0.0095 

Premature Baby 

Death 

p=0.088 p=0.088 p=0.088 

 

 



 Figure 1 Supplement shows U.S. reporting ratios (RRs) of adverse events (AEs) for 

COVID-19 vaccines compared with influenza vaccines per dose given. All RRs are substantially 

greater than 1. The RR (95% CI) values are: abnormal menses, 738 (391.6-1584); miscarriage, 

27 (20-37), fetal malformation, 2 (0-5); fetal cardiac disorders, 9 (3-16); fetal growth 

restriction, 22 (7.1-64); abnormal fetal testing, 24 (10-63); low amniotic fluid volume, 11 (4.0-

18); preeclampsia, 35.1 (12.3-110); and stillbirth, 26 (12-60). Note that RRs with a zero in 

numerator or denominator cannot be calculated and are not depicted on this forest plot. 

 

 

 
 

Figure 1 Supplement. U.S. Reporting Ratio (RR) for COVID-19 Vaccination vs. Influenza 

Vaccination by Dose Given.  

 

  



Figure 2 Supplement shows U.S. RRs for COVID-19 vs. influenza vaccination by month. 

The RR (95% CI) values are: abnormal menses, 2524 (894.57-6420.0); miscarriage, 83 (50.8-

143); fetal malformation, 2 (0-5); fetal cardiac disorders, 10 (4.00-17.0); fetal growth 

restriction, 43 (14.0-72.0); abnormal fetal testing, 68 (21.6-140); low amniotic fluid volume, 

10.8 (14.5-18); preeclampsia, 73.8 (24.3-123); preterm premature rupture of membranes, 

15.2 (5.5-25); premature delivery, 15.4 (8.0-31.6); and stillbirth, 82.1 (26.5-183). 

 

 

 
 

Figure 2 Supplement. U.S. Reporting Ratios (RRs) for COVID-19 vs. Influenza Vaccination by 

Month 

 

  



Figure 3 Supplement displays U.S. RRs for COVID-19 vs. influenza vaccination by persons 

vaccinated. The RR (95% CI) values are: abnormal menses, 145 (109-197); miscarriage, 6 (5.0-

6.7); fetal malformation, 2 (0-5) (RR cannot be calculated with zero); fetal cardiac disorders, 6 

(1.5-15); fetal growth restriction, 4 (2.2-6.8); abnormal fetal testing, 4 (2.9-6.6); low amniotic 

fluid volume, 8.8 (2.5-17); preeclampsia, 6.2 (3.7-10); and stillbirth, 5 (3.4-7.2). 

  

 

 
 

Figure 3 Supplement. U.S. Reporting Ratios (RRs) for COVID-19 vs. Influenza Vaccination by 

Persons Vaccinated 
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Abnormal Fetal 

Surveillance 

68 (21.6-140) p=0.0 24 (10 - 63) p=0.0 4 (2.9-6.6) p=0.0 

Placental 

Thrombosis 

p=0.020 p=0.020 p=0.020 

Stillbirth 82.1 (26.5-183) p=0.0 26 (12.2-60.0) p=0.0 5.0 (3.4-7.2) p=0.0 

Low amniotic fluid 10.8 (4.50-18.0) 

p=0.00029 
10.5 (4.00-18.0) P=0 

8.8 (2.5-17) 

p=0.00029 

Preeclampsia 73.8 (24.3-123) p=0.0 35 (12.3-110) p=0.0 6.2 (3.7-10) p=0.0 

Preterm Delivery 15.4 (8.00-31.6) p=0.0 4.8 (3.2-7.2) p=0.0 1.0 (0.80-1.3) p=0.91 

PPROM 15.2 (5.50-25.0) 

p=5.1x10-06 

12.1 (3.50-24.0) 

p=5.3x10-05 

3.7 (1.2-11) p=0.0095 

Premature Baby 

Death 

p=0.088 p=0.088 p=0.088 

 

 



 Figure 1 Supplement shows U.S. reporting ratios (RRs) of adverse events (AEs) for 

COVID-19 vaccines compared with influenza vaccines per dose given. All RRs are substantially 

greater than 1. The RR (95% CI) values are: abnormal menses, 738 (391.6-1584); miscarriage, 

27 (20-37), fetal malformation, 2 (0-5); fetal cardiac disorders, 9 (3-16); fetal growth 

restriction, 22 (7.1-64); abnormal fetal testing, 24 (10-63); low amniotic fluid volume, 11 (4.0-

18); preeclampsia, 35.1 (12.3-110); and stillbirth, 26 (12-60). Note that RRs with a zero in 

numerator or denominator cannot be calculated and are not depicted on this forest plot. 

 

 

 
 

Figure 1 Supplement. U.S. Reporting Ratio (RR) for COVID-19 Vaccination vs. Influenza 

Vaccination by Dose Given.  

 

  



Figure 2 Supplement shows U.S. RRs for COVID-19 vs. influenza vaccination by month. 

The RR (95% CI) values are: abnormal menses, 2524 (894.57-6420.0); miscarriage, 83 (50.8-

143); fetal malformation, 2 (0-5); fetal cardiac disorders, 10 (4.00-17.0); fetal growth 

restriction, 43 (14.0-72.0); abnormal fetal testing, 68 (21.6-140); low amniotic fluid volume, 

10.8 (14.5-18); preeclampsia, 73.8 (24.3-123); preterm premature rupture of membranes, 

15.2 (5.5-25); premature delivery, 15.4 (8.0-31.6); and stillbirth, 82.1 (26.5-183). 

 

 

 
 

Figure 2 Supplement. U.S. Reporting Ratios (RRs) for COVID-19 vs. Influenza Vaccination by 

Month 

 

  



Figure 3 Supplement displays U.S. RRs for COVID-19 vs. influenza vaccination by persons 

vaccinated. The RR (95% CI) values are: abnormal menses, 145 (109-197); miscarriage, 6 (5.0-

6.7); fetal malformation, 2 (0-5) (RR cannot be calculated with zero); fetal cardiac disorders, 6 

(1.5-15); fetal growth restriction, 4 (2.2-6.8); abnormal fetal testing, 4 (2.9-6.6); low amniotic 

fluid volume, 8.8 (2.5-17); preeclampsia, 6.2 (3.7-10); and stillbirth, 5 (3.4-7.2). 

  

 

 
 

Figure 3 Supplement. U.S. Reporting Ratios (RRs) for COVID-19 vs. Influenza Vaccination by 

Persons Vaccinated 

 

 

 


