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ABSTRACT 

The objective of  this note is to analyse the safety assessment of  Comirnaty vaccination of  pregnant 
women in the manufacturer’s risk management plan (RMP) and in the European Medicines Agency 
(EMA) fact sheet, and to measure the impact on the recommendations that led to the mandatory 
vaccination of  pregnant women caregivers and health-related professionals in France. 

The evaluation of  this safety was carried out in two phases. In the first phase, which ran from late 
2020 to early 2022, the safety profile of  the vaccine was not known in pregnant women. In the 
second phase, which ran from early 2022, the RMP and the EMA report data that were considered 
reassuring for short-term safety, but were limited. Long-term safety remains still unknown. The 
RMP is cautious and suggests that intentional injection of  pregnant women will remain limited. 

The detailed analysis of  risk management by the manufacturer, the EMA and the French authorities 
reveals, to varying degrees, a lack of  rigor. The EMA has disregarded certain elements of  prudence 
maintained by the manufacturer, while the manufacturer has allowed the only real clinical trial that 
might determine any benefit-risk balance to lapse. What is more the only study was restricted to the 
third trimester of  pregnancy. The French authorities recommended mandatory injection of  pregnant 
women caregivers and health-related professionals at a time when the manufacturer and the EMA 
could provide no guarantees. 
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Introduction  

The Control Group Survey of  Unvaccinated Americans has recently raised concerns about the safety of  

vaccination in general, particularly in pregnant women. While based exclusively on data grounded in reports 

https://ijvtpr.com/index.php/IJVTPR
https://doi.org/10.56098/ijvtpr.v3i1.72
mailto:dr.jerome.sainton@lilo.org


International Journal of  Vaccine Theory, Practice, and Research 3(1)  April 12, 2023 |  Page 912 

https://doi.org/10.56098/ijvtpr.v3i1.72    

from the affected individuals, a parent, or a legal guardian, it reported a risk increase of  697% for at least 

one chronic disorder/disease later in life after the individual’s mother was exposed during pregnancy to one 

or more vaccines (Garner, 2022). While the Garner study is subject to “self-selection bias”(Tripepi, et al., 

2010), it reminds us that pregnant women and their unborn children constitute a specific and vulnerable 

population in medical contexts. Romero et al. (2023) point out:  

Because normal growth and development is a process that is just beginning with conception and continuing through 

childhood, adolescence, and adulthood, the detrimental effects of  toxins and genetic corrupting factors can manifest 

over a lifetime (p. 902). 

Vaccination against COVID-19, for itself, is unprecedented, both in its relationship to this type of  virus 

(Totura & Bavari, 2019) and in its introduction of  technological innovations not previously tested for large 

scale uses on humans (Seneff  & Nigh, 2021; Nance & Meier, 2021). For those reasons and because of  the 

limited or entirely missing studies of  benefit-risk balance, it is impossible to say with any certainty at present 

how safe Comirnaty may or may not be. This remains to be determined, at the very least by carrying out 

analyses of  all-cause mortality according to vaccination status, age group, and risk factors. Nevertheless, the 

results of  some studies carried out among the youngest populations (Bardosh et al., 2022; Chiu et al., 2023; 

Mansanguan et al., 2022; Sun et al., 2022), or those analysing its impact on reproductive functions (Gat et al., 

2022; Laganà et al., 2022) may not augur well. 

In France, if  they were caregivers or working in the health professions, pregnant women have been subject 

to mandatory injections against SARS-CoV-2 since summer 2021. Most of  them received the Pfizer 

Comirnaty (BNT162b2) vaccine — which has recently been examined for its biochemistry by Segalla (2023). 

The objective of  this note is to analyse the elements related to the evaluation of  the safety of  vaccination of  

pregnant women with Comirnaty in terms of  the following sources and their evolution over time: 

• in the manufacturer Pfizer’s Risk Management Plan (RMP) (§ 1) ; 

• in the European Medicines Agency (EMA) ad hoc fact sheet (§ 2) ; 

• and in the recommendations which, in France, led to the mandatory vaccination of  pregnant 

women caregivers and health-related professionals (§ 3).  

1. Pfizer’s Risk Management Plan 

The RMP is available on the EMA website (Pfizer, n.d.). In each of  its versions, the RMP considers the issue 

of  safety of  vaccination of  pregnant women at three levels: dedicated clinical trial; real-life safety studies; 

missing information and impact on the benefit-risk balance (see Table 1; Pfizer, 2020, 2021a, 2021b, 2021c, 

2021d, 2022a, 2022b, 2022c). 

CLINICAL TRIAL AND REAL-LIFE STUDIES 

The clinical trial dedicated specifically to injections in pregnant women begins in the second half  of  2021. 

This is “a phase 2/3 study to evaluate the safety, tolerability, and immunogenicity of  [the BNT162b2 

product] in healthy pregnant women” (Pfizer, 2021b, 2021c, 2021d, 2022a, 2022b, 2022c) and “to describe 

the safety of  maternal immunization in infants born to breastfeeding maternal participants vaccinated […] 

during pregnancy” (Pfizer, 2021c, 2021d, 2022a, 2022b, 2022c). In its general presentation, this trial is said 
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“to explore unexpected negative consequences [of  maternal vaccination] to the embryo or foetus” (Pfizer, 

2021d, 2022a, 2022b, 2022c).† The trial was to include “approximately 4000 pregnant women at 24 to 34 

weeks gestation […] being randomised in a 1:1 ratio to vaccine or placebo” (Pfizer, 2021b, 2021c). 

The February 2022 version tells us that “enrolment of  participants […] was stopped on 25 October 2021 

due to recruitment challenges as a result of  global recommendations for COVID-19 vaccination in pregnant 

women”. In the end, only “a total of  348 (209 in phase 2 and 139 in phase 3) pregnant women at 24 to 34 

weeks gestation were randomised in a 1:1 ratio to vaccine or placebo” (Pfizer, 2022a). The study report is 

due April 30, 2023. 

In addition to this clinical trial, the RMP indicates that it will be possible to rely on real-life observational 

studies. These studies, which numbered three (Pfizer, 2020), then four (Pfizer, 2021c), and finally five 

(Pfizer, 2022a), are still in progress (Pfizer, 2022c, n.d.). 

MISSING INFORMATION — RISK-BENEFIT IMPACT 

Until early 2022, the RMP states that “the safety profile of  the vaccine is not known in pregnant or breastfeeding 

women” but that “there may be pregnant women who choose to be vaccinated despite the lack of  safety data” 

[my italics here and throughout what follows] (Pfizer, 2020, 2021a, 2021b, 2021c, 2021d). A few months 

earlier (i.e., prior to the November 2021 release), the RMP still stated that “it is not known if  maternal 

vaccination with COVID-19 mRNA vaccine would have unexpected negative consequences to the embryo 

or foetus” (Pfizer, 2020, 2021a, 2021b, 2021c). 

From the February 2022 version onwards, the RMP states that, while “the safety profile of  the vaccine is 

not yet fully known in pregnant or breastfeeding women”, “however, post-marketing experience in pregnant 

women is available” (Pfizer, 2022a, 2022b, 2022c). It maintains its established recommendation from 

September 2021 that administration of  Comirnaty during pregnancy “should only be considered when the 

potential benefits outweigh any potential risks for the mother and foetus” (Pfizer, 2021c, 2021d, 2022a, 

2022b, 2022c). 

In all versions from December 2020 to the present, the RMP considers pregnant women to be “a vulnerable 

population”, that “monitoring vaccine safety in pregnant women is critical”, and that “it is important to 

obtain long term follow-up on women who were pregnant at or around the time of  vaccination so that any 

potential negative consequences to the pregnancy can be assessed”. In any case, it expects “likely very limited 

intentional vaccination of  pregnant women” (Pfizer, 2020, 2021a, 2021b, 2021c, 2021d, 2022a, 2022b, 2022c).  

COMMENTS 

The elements relating to the clinical trial raise some questions. First, is the stated objective of  “describ[ing] 

the safety of  maternal immunisation in infants born to breastfeeding maternal participants vaccinated with 

prophylactic COVID-19 mRNA vaccine during pregnancy” entirely congruent with the overall objective of  

 

† Here it may be useful to keep in mind Garner’s findings regarding long-range consequences of  maternal vaccinations during 

pregnancy. In that survey, the traditional vaccine products used before 2020 were, according to the results of  Romero et al. (2023) 

examining records of  adverse events attributed to the COVID-19 products, many orders of  magnitude less likely to cause harm to 

the pregnant women or to their babies in gestation. 
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“explor[ing] unexpected negative consequences [of  maternal vaccination] to the embryo or foetus”? More 

importantly, how can one “explore unexpected negative consequences to the embryo or foetus” and, more 

broadly, how can this be done with respect to the 1st and 2nd trimesters, if  the only pregnant women in this 

trial are already “at 24 to 34 weeks gestation” i.e., in their 3rd trimester? 

Secondly, how can one hope for sufficient power in such a trial with 4,000 participants, when the pivotal 

study, eleven times better supplied, proved incapable of  showing the efficacy of  the Comirnaty injectable 

against the risk of  severe adverse events? Notwithstanding, Fraiman et al. (2022) found that it was possible 

to calculate an unfavourable benefit-risk ratio when the COVID hospitalisations avoided by vaccination were 

weighed against the serious side effects caused by the injections. And how can one explain the failure of  the 

manufacturers to anticipate the difficulties that finally forced them to reduce the sample-size of  the trial by 

eleven times (thus ending up with a sample-size about 125 times smaller than that of  the pivotal study) 

despite its “critical” importance? 

Regarding the missing information and its impact on estimation of  the benefit-risk balance, the RMP 

mentions the availability of  “post-marketing experience in pregnant women” from early 2022. The RMP 

refers here to an analysis of  US pharmacovigilance data by the Centers for Disease Control and Prevention (CDC), 

which is reassuring, particularly with regard to the risk of  early “spontaneous” miscarriage (Shimabukuro et 

al., 2021b). But this study, which has many limitations, was found to be in need of  correction three months 

after publication: in particular, it said nothing about the impact of Comirnaty on the risk of  early spontaneous 

miscarriage (Brock & Thornley, 2021; NEMJ ed., 2021; Shimabukuro et al., 2021a, 2021b). 

2. EMA Comirnaty fact sheet 

The EMA Comirnaty fact sheet has a paragraph entitled “§ Can pregnant or breast-feeding women be 

vaccinated with Comirnaty [EMA, n.d.]?” That document has been subject to multiple changes (see Table 2;  

EMA, 2020, 2021b, 2022b, 2022c, 2022d). 

CAN PREGNANT WOMEN BE VACCINATED WITH COMIRNATY? 

Until February 2022, the EMA stated that “data on the use of  Comirnaty during pregnancy are very limited” 

(EMA, 2020) and then “limited” (EMA, 2021b) and that “the decision on whether to use the vaccine in 

pregnant women should be made in close consultation with a healthcare professional after considering the benefits 

and risks” (EMA, 2020, 2021b). 

In early 2022, the EMA issued a memorandum based on data that, although still limited, were considered 

reassuring about COVID vaccination of  pregnant women (EMA, 2022a). 

From March 2022, the relevant paragraph of  the EMA Comirnaty fact sheet will state that “Comirnaty can 

be used during pregnancy” (EMA, 2022b, 2022c, 2022d). 

COMMENTS 

The data on which the EMA based its statement at the beginning of  2022 were mainly derived from 

observational studies.  

https://ijvtpr.com/index.php/IJVTPR
https://doi.org/10.56098/ijvtpr.v3i1.72
https://doi.org/10.1016/j.vaccine.2022.08.036
https://doi.org/10.1056/NEJMoa2104983
https://cf5e727d-d02d-4d71-89ff-9fe2d3ad957f.filesusr.com/ugd/adf864_2bd97450072f4364a65e5cf1d7384dd4.pdf
https://doi.org/10.1056/NEJMx210016
https://web.archive.org/web/20210904040636/https:/www.nejm.org/doi/pdf/10.1056/NEJMoa2104983?articleTools=true
https://doi.org/10.1056/NEJMoa2104983
https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20201224012625/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20211127003600/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20220304093350/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20220902182626/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20220920090940/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20201224012625/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20211127003600/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20201224012625/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20211127003600/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://www.ema.europa.eu/en/news/covid-19-latest-safety-data-provide-reassurance-about-use-mrna-vaccines-during-pregnancy
https://web.archive.org/web/20220304093350/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20220902182626/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://web.archive.org/web/20220920090940/https:/www.ema.europa.eu/en/medicines/human/EPAR/comirnaty


International Journal of  Vaccine Theory, Practice, and Research 3(1)  April 12, 2023 |  Page 915 

https://doi.org/10.56098/ijvtpr.v3i1.72    

Of  these, the only prospective study (Kachikis et al., 2021) used a small sample-size, very few control 

subjects, and relied on self-reporting of  symptoms, abnormalities, etc. introducing the potential for various 

biases.  

All the others were either descriptive or retrospective and, with two exceptions (see below), extremely 

limited: due, on the one hand, to their methodology and, on the other hand, to the small number of  subjects 

and the way in which information was collected (automated databases without clinical verification, voluntary 

recruitment, collection of  data by self-completed questionnaire, etc.). The post-marketing study referenced 

in Pfizer’s RMP mentioned above is one of  these EMA references. Of  these studies, it can be said that they 

did not detect a safety signal, but also that they were not designed to do so. 

Two studies conducted using the Vaccine Safety Datalink database (built from those of  the CDC and several 

American health systems) stand out because they were able to engage a substantial number of  people from a 

large population. These data are reassuring, but they are nevertheless subject to limitations inherent to the 

methodology, as the authors point out (Kharbanda et al., 2021; Lipkind, 2022). Both studies also rely on the 

same data source. The reliability of  the data source should be checked, particularly with regard to the 

categorization of  vaccination status. An independent analysis of  a similar database in the United Kingdom, 

for example, found a major categorization bias (Neil et al., 2022). 

In any case, the level of  safety of  vaccination in pregnant women should be related to the level of  

protection conferred by it according to the principle of  respecting the benefit-risk balance to the impacted 

individual. None of  the EMA references seem to take that principle into consideration. However, one of  

the EMA references (UK Health Security Agency, 2021) refers to an interesting study which, though not 

designed to meet this need, does allow an indirect approach (Stock et al., 2022). It allows us to deduce that, 

for most pregnant women (without risk factors) and in the current context, the determination of  an 

undoubtedly favorable benefit-risk balance would imply almost total and absolute safety and, to demonstrate 

this, a methodology would be required that none of  the studies referenced by the EMA could possibly 

provide (see Appendix). 

Finally, and not incidentally, all these estimates are about short-term safety. The long-term safety of  

Comirnaty vaccination during pregnancy is completely unknown (also see Romero et al., 2023) in this 

journal where they stress the long range impact on development of  certain early toxic exposures). It should 

be noted that the Comirnaty product was exempted from any pre-clinical genotoxicity study. 

3. Impact on mandatory vaccination of  female caregivers and other health-related 
professionals in France 

At the beginning of  April 2021 in France, the Vaccine Strategy Guidance Board (Conseil d’orientation de la 

stratégie vaccinale) extended vaccination against COVID to all pregnant women, regardless of  their individual 

risk factors (COSV, 2021a). At the end of  July 2021, it stated that there was no reason not to carry out this 

vaccination in the first trimester of  pregnancy (COSV, 2021b). The April 2021 opinion supposedly 

established the safety of  vaccination in pregnant women on the basis of  two articles (Male, 2021; 

Rasmussen & Jamieson, 2021) that affirmed its safety due to reporting the absence of  a safety signal: (1) in 
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the manufacturer’s pre-clinical animal study (21 births of  injected rats‡), in rare cases of  pregnant women 

inadvertently enrolled in the manufacturer’s pivotal study, and in passive pharmacovigilance mainly from the 

US, with about 20,000 pregnant women vaccinated at that time. The later,  July 2021 opinion was merely 

stated by the government agency without citing any reference studies to back it up. 

The French National authority for health (Haute autorité de santé), for its part, declared at the beginning of  

March 2021 “that the administration of  COVID-19 vaccines in pregnant women [was] not contraindicated” 

and that “it should be considered if  the potential benefits outweigh the risks for the mother and the foetus” 

(HAS, 2021a). To the best of  my knowledge, however, the agency has not subsequently revisited the issue. 

In particular, from summer 2021 onwards, no restriction or even mention is made of  pregnant women in 

opinions on mandatory vaccination of  health care workers (HAS, 2021b, 2021c, 2022). 

Yet, in the spring and summer of  2021, the RMP was still saying categorically that “the safety profile of  the 

vaccine is not known in pregnant or breastfeeding women” (Pfizer, 2021b), while the EMA had written 

earlier that “data on the use of  Comirnaty during pregnancy are very limited” (EMA, 2020). Both agencies, as 

surprising as it might seem, were considering vaccination of  pregnant women “despite the lack of  safety 

data” (Pfizer, 2021b). But such a requirement would only be formalised, by the RMP, from September 2021, 

and on condition that the administration of  Comirnaty during pregnancy “should only be considered when the 

potential benefits outweigh any potential risks for the mother and foetus” (Pfizer, 2021c), and in the case of  

the latter, “in close consultation with a healthcare professional after considering the benefits and risks” 

(EMA, 2020, 2021b). 

As we have seen, it is only from the beginning of  2022 onwards that the EMA moved (and not without 

serious limitations) from the exception to the rule enabling a generalized permission: they wrote explicitly 

for the first time that “Comirnaty can be used during pregnancy” (EMA, 2022b). The manufacturer, for its 

part, however, would continue to recommend in 2022 that its product “should only be considered [during 

pregnancy] when the potential benefits outweigh any potential risks for the mother and foetus” and would 

continue to predict “likely very limited intentional vaccination of  pregnant women” (2021c, 2021d, 2022a, 

2022b, 2022c). 

Conclusion 

In accordance with the most elementary medical art, the RMP considers that pregnant women constitute “a 

vulnerable population” and that “monitoring vaccine safety in [them] is critical” (Pfizer, n.d.). At a 

minimum, therefore, the individual benefit-risk balance of  Comirnaty vaccination in pregnant women 

should be determined. 

In the RMP and in the EMA fact sheet, the safety assessment of  Comirnaty vaccination of  pregnant women 

has gone through two phases, revolving around the pivotal months of  February-March 2022. In the first 

period, which runs from late 2020 to early 2022, safety cannot be guaranteed; the RMP is very clear that 

“the safety profile of  the vaccine is not known in pregnant or breastfeeding women” (Pfizer, 2020, 2021a, 

 

‡ Fertility and reproductive toxicity was tested in rats. Injected rats showed 2.4 times more spontaneous pre-implantation 

abortions than non-injected rats, a signal that was not considered to be of  concern as the loss rate was within the range of  

historical control data. The same was true for some congenital anomalies found in the offspring. All 21 pups born to injected rats 

were euthanised at 21 days of  age (EMA, 2021a, p. 50). 
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2021b, 2021c, 2021d). In the second period, from early 2022, the RMP and the EMA report data that, 

although limited, are considered reassuring about short-term safety. These data are limited: neither the RMP 

nor the EMA are able to provide a quantified estimate of  the benefit-risk balance. Yet this is required in 

order to comply with the manufacturer’s current recommendation that the use of  Comirnaty during 

pregnancy “should only be considered when the potential benefits outweigh any potential risks for the 

mother and foetus” (Pfizer, n.d.). This is especially true since long-term safety is still unknown. Logically, 

therefore, the RMP still expects “likely very limited intentional vaccination of  pregnant women” (Pfizer, 

n.d.).  

The detailed analysis of  risk management by the manufacturer and the European safety agency reveals a lack 

of  rigor. The EMA has disregarded certain elements of  prudence that were maintained by the manufacturer, 

while the latter has allowed the only real clinical trial capable of  determining an individual benefit-risk 

balance to fail. At the same time, had such a trial been conducted as planned, it was in any case not designed 

to provide a satisfactory assessment of  safety during pregnancy because the first and second trimesters were 

excluded and the sample-size was reduced to a level that would have made reasonable inferences to the 

population uninformative. Concerning the recommendation of  the French authorities to vaccinate all 

pregnant women, particularly in the case of  mandatory COVID-19 injections for all caregivers and health-

related professionals (including those who happened to be pregnant women), the decision was made at a 

time when the manufacturer and the EMA could not and did not provide any guarantees.  
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Appendix:  

Indirect Approach to the Short-Term Individual 

Benefit-Risk Balance of  Vaccination in Pregnant 

Women 
In the specific case of  pregnant women, the manufacturer insists that the administration of  Comirnaty 

during pregnancy “should only be considered when the potential benefits outweigh any potential risks for 

the mother and foetus” (Pfizer, n.d.). In other words: under the strict conditions of  a positive and certain 

individual benefit-risk balance. 

One of  the EMA references is based on a study that may allow us to indirectly approach this balance, at 

least in the short term. This is a prospective cohort study by Stock et al. on the benefit of  vaccination of  

pregnant women across Scotland in the ten months following the roll-out of  vaccination. In this study, the 

authors sought to assess the impact of  COVID and vaccination on nearly 150,000 pregnancies (80,000 

births at the time the analysis was completed). Of  these 150,000 pregnancies, COVID was associated with 

the hospitalisation of  800 pregnant women, 100 of  whom were in critical care (one of  whom died), while 19 

perinatal deaths occurred within one month of  a COVID infection. Of  all these serious events, vaccinated 

pregnant women appeared to be highly protected, with a relative vaccine efficacy of  between 91% and 98% 

or even 100% (Stock et al., 2022). 

The calculation of  this relative effectiveness is certainly open to criticism. Not only are we talking about 

events associated with and not caused by COVID, but the calculation of  the vaccine effectiveness is also subject 

to major biases, among others: 

• evaluation bias: as unvaccinated subjects are considered to be at greater risk of  adverse outcomes 

than vaccinated subjects, they tend to be more likely to be hospitalised than their counterparts (part 

of  the vaccine’s effectiveness stems from its presupposition, a trend I have seen in my practice as a 

field doctor); 

• classification bias: in this study, vaccinated subjects who received their first dose in the three weeks 

prior to infection are categorised as unvaccinated, so that some number of  events relating to the 

vaccinated will be falsely attributed to the unvaccinated — a bias potentiated by the coincidence of  

the start of  the vaccination campaign for pregnant women during the Delta epidemic (Stock et al., 

2022, fig.3), and further exacerbated by the probable phenomenon of  sensitization to the disease in 

the two weeks following the first injection (Cunningham, 2021; Doshi, 2020, 2021a, 2021b; Lopez 

Bernal et al., 2021; Moustsen-Helms et al., 2021; Public Health Ontario, 2021, p. 4); 

• confounding bias: events are compared without adjustment for socio-economic factors, a bias that 

is particularly critical for perinatal mortality.  

The last two might be sufficient to explain the differences observed, given their order of  magnitude. To 

neutralise these various biases, and to have a direct idea, in the end, of  the short-term benefit-risk balance 
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of  vaccination for pregnant women at that time, it would have been necessary to compare the incidence of  

the objective events in this study (mortality of  pregnant women, perinatal mortality), all causes combined, 

according to a rigorous multivariate analysis, and according to correctly categorised vaccination status. 

However, let us accept the calculation of  the relative effectiveness on serious events in this study. Even 

disregarding, therefore, the above caveats, it is important to transpose this effectiveness into absolute 

effectiveness. Then, by approximation (the idea here being to identify orders of  magnitude), vaccination 

would have offered a real risk reduction of  about 0.5% against the risk of  hospitalisation, 0.05% against the 

risk of  entering critical care, 0.01% against the risk of  perinatal death, and 0.001% against the risk of  

maternal death. Leaving aside the various biases, this would at best measure a real but extremely modest 

benefit from vaccination. The benefit would be all the more modest as the results of  this national cohort do 

not distinguish between subjects more particularly at risk and others who are less at risk where the benefit 

might only be quantifiable in the former. Moreover, the study was conducted at a time when vaccine efficacy 

was best, circulating variants (alpha and delta) were the most dangerous, and naturally acquired immunity in 

the population was supposedly still modest. The Omicron context, however, reversed both of  these points, 

further reducing any possible benefit. 

We can therefore, indirectly, have an idea of  the level of  safety required for vaccination in pregnant women, 

as well as the level of  quality of  the experimental design purporting to evaluate it, so that the benefit-risk 

balance (in the short term) remains favorable. In the face of  a low (barely quantifiable) disease-risk and 

treatment-benefit, one must ensure almost absolute safety, which requires an evaluation design of  a scale 

and rigor far beyond those of  currently available studies. Indeed, let us posit for a treatment the benefit of  

an absolute risk reduction of  the order of  0.01%. To have 95% chance of  detecting 1 risk of  serious harm 

of  the same order (0.01%) related to this treatment would require a randomized trial of  30,000 subjects in 

the group receiving the said treatment (Onakpoya, 2018). And such a protocol, already ambitious, would not 

be conclusive, as the identification of  a single case is insufficient to establish a cause and effect relationship. 

Tables 

TABLE 1: RISK MANAGEMENT PLAN OF COMIRNATY (PFIZER) — EVOLUTION OF THE PARAGRAPHS RELATING TO VACCINA-

TION DURING PREGNANCY 

§ Clinical trials in pregnant women 

Pfizer 

(version) 

AEM  
(put online) 

 

New or modified elements from one version to the next 

Version no 1.0  

(Pfizer, 2020). 

21/12/2020 

March 2021 • Exclusion from the pivotal clinical study 

“Women who are pregnant or breastfeeding: Reason for exclusion: To avoid use in a 

vulnerable population. / Is it considered to be included as missing information? Yes. / 

Rationale: It is not known if  maternal vaccination with COVID-19 mRNA vaccine 

would have unexpected negative consequences to the embryo or foetus.” (p.58) 

• On-going and planned additional pharmacovigilance activities 

 “C4591015 Planned / [country] Not available / Planned clinical study to assess safety 

and immunogenicity in pregnant women who receive COVID-19 mRNA vaccine / 

Use in pregnancy and while breast feeding. Protocol draft submission: 28-Feb-2021 

https://ijvtpr.com/index.php/IJVTPR
https://doi.org/10.56098/ijvtpr.v3i1.72
https://doi.org/10.1136/ebmed-2017-110885
https://web.archive.org/web/20210203153702/https:/www.ema.europa.eu/en/documents/rmp-summary/comirnaty-epar-risk-management-plan_en.pdf


International Journal of  Vaccine Theory, Practice, and Research 3(1)  April 12, 2023 |  Page 920 

https://doi.org/10.56098/ijvtpr.v3i1.72    

Final CSR submission: 30-Apr-2023” (p.89) 

Version no 1.1  

(Pfizer, 2021a). 

17/03/2021 

May 2021 no change 

Version no 2.0  

(Pfizer, 2021b). 

29/04/2021 

June 2021 • Clinical trial exposure (new element) 

“C4591015: A phase 2/3 study to evaluate the safety, tolerability, and immunogenicity 

of  SARS-CoV-2 RNA vaccine candidate (BNT162b2) against COVID-19 in healthy 

pregnant women 18 years of  age and older. Approximately 4000 pregnant women at 

24 to 34 weeks gestation are being randomised in a 1:1 ratio to vaccine or placebo.” 

(p.28) 

Version no 2.3  

(Pfizer, 2021c). 

24/09/2021 

November 2021 • On-going and planned additional pharmacovigilance activities (modification) 

“C4591015 Ongoing / [country] Global / To assess safety and immunogenicity in 

pregnant women. In addition, exploratory objectives include: (a) To describe the 

immune response in infants born to breastfeeding maternal participants vaccinated 

with prophylactic COVID-19 mRNA vaccine during pregnancy. (b) To describe the 

safety of  maternal immunisation in infants born to breastfeeding maternal participants 

vaccinated with prophylactic COVID-19 mRNA vaccine during pregnancy. Use in 

pregnancy and while breast feeding. Final CSR submission: 30-Apr-2023” (p.119) 

Version no 4.0  

(Pfizer, 2021d). 

25/11/2021 

December 2021 • Exclusion from the pivotal clinical study (modification) 

“Women who are pregnant or breastfeeding / Reason for exclusion: To avoid use in a 

vulnerable population. Is it considered to be included as missing information? Yes. 

Rationale: Maternal vaccination with COVID 19 mRNA vaccine is being studied in 

C4591015 to explore unexpected negative consequences to the embryo or foetus.” 

(p.84) 

• Clinical trial exposure (modification) 

“C4591015: A phase 2/3 placebo-controlled, randomized, observer-blind study to 

evaluate the safety, tolerability, and immunogenicity of  SARS-CoV-2 RNA vaccine 

candidate (BNT162b2) against COVID-19 in healthy pregnant women 18 years of  age 

and older.” (p.39) 

Version no 5.0  

(Pfizer, 2022a). 

02/2022 

April 2022 • Clinical trial exposure (modification) 

“C4591015: A phase 2/3 placebo-controlled, randomized, observer-blind study to 

evaluate the safety, tolerability, and immunogenicity of  SARS-CoV-2 RNA vaccine 

candidate (BNT162b2) against COVID-19 in healthy pregnant women 18 years of  age 

and older. A total of  348 (209 in phase 2 and 139 in phase 3) pregnant women at 24 to 

34 weeks gestation were randomised in a 1:1 ratio to vaccine or placebo. […] 

Enrolment of  participants into study C4591015 was stopped on 25 October 2021 due 

to recruitment challenges as a result of  global recommendations for COVID-19 

vaccination in pregnant women and the increased availability of  COVID-19 vaccines. 

Participants already enrolled will continue follow up evaluations until study end as 

planned.” (p.39) 

Version no 7.1  

(Pfizer, , 2022b). 

09/2022 

September 2022 no change 
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Version no 9.0  

(Pfizer, 2022c, n.d.). 

11/2022 

November 2022 no change 

§ Non-Interventional post-approval safety studies in pregnancy 

Pfizer 

(version) 

AEM  
(put online) 

 

New or modified elements from one version to the next 

Version no 1.0  

(Pfizer, 2020). 

21/12/2020 

March 2021 “It is anticipated that initial use in pregnancy will be subject to local health authority 

recommendations regarding which individuals should be vaccinated and likely very 

limited intentional vaccination of  pregnant women; therefore, initially this information 

will derive from 3 of  the real-world safety studies (C4591010, C4591011, and 

ACCESS/VAC4EU). The MAA [marketing authorisation applicant] agrees that 

monitoring vaccine safety in pregnant women is critical” (p.80) 

Version no 1.1  

(Pfizer, 2021a). 

17/03/2021 

May 2021 no change 

Version no 2.0  

(Pfizer, 2021b). 

29/04/2021 

June 2021 no change 

Version no 2.3  

(Pfizer, 2021c). 

24/09/2021 

November 2021 mention of  a 4th real-life study in progress 

Version no 4.0  

(Pfizer, 2021d). 

25/11/2021 

December 2021 modification : “MAA [marketing authorisation applicant]” > “MAH [marketing 

authorisation holder]” 

Version no 5.0  

(Pfizer, 2022a). 

02/2022 

April 2022 mention of  a 5th real-life study in progress 

Version no 7.1  

(Pfizer, , 2022b). 

09/2022 

September 2022 no change 

Version no 9.0  

(Pfizer, 2022c, n.d.). 

11/2022 

November 2022 no change 

§ Missing information — risk-benefit impact 

Pfizer 

(version) 

AEM  
(put online) 

 

New or modified elements from one version to the next 
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Version no 1.0  

(Pfizer, 2020). 

21/12/2020 

March 2021 • Risks considered important for inclusion in the list of  safety concerns in the 

RMP 

“Missing Information: Use in Pregnancy and while breast feeding / Risk-benefit 

impact: The safety profile of  the vaccine is not known in pregnant or breastfeeding 

women due to their exclusion from the pivotal clinical study. Accordingly, maternal 

COVID-19 impact to either embryo or foetus is also not known. It is important to 

obtain long term follow-up on women who were pregnant at or around the time of  

vaccination so that any potential negative consequences to the pregnancy can be 

assessed and weighed against the effects of  maternal COVID-19 on the pregnancy.” 

(pp.66-67) 

• Presentation of  the missing information 

“Use in pregnancy and while breast feeding: The safety profile of  the vaccine is not 

known in pregnant or breastfeeding women due to their exclusion from the pivotal 

clinical study. There may be pregnant women who choose to be vaccinated despite the 

lack of  safety data. It will be important to follow these women for pregnancy and 

birth outcomes. The timing of  vaccination in a pregnant woman and the subsequent 

immune response may have varying favourable or unfavourable impacts on the 

embryo/foetus. The clinical consequences of  SARS-CoV-2 infection to the woman 

and foetus during pregnancy is not yet fully understood and the pregnant woman’s 

baseline health status may affect both the clinical course of  her pregnancy and the 

severity of  COVID-19. These factors and the extent to which the pregnant woman 

may be at risk of  exposure to SARS-CoV-2 will influence the benefit risk 

considerations for use of  the vaccine.” (p.70) 

Version no 1.1  

(Pfizer, 2021a). 

17/03/2021 

May 2021 no change 

Version no 2.0  

(Pfizer, 2021b). 

29/04/2021 

June 2021 no change 

Version no 2.3  

(Pfizer, 2021c). 

24/09/2021 

November 2021 • Exposure of  special populations included or not in clinical trial development 

programmes (new element) 

“Pregnant women: There is limited experience with use of  COVID-19 mRNA vaccine 

in pregnant women. Animal studies do not indicate direct or indirect harmful effects 

with respect to pregnancy, embryo/foetal development, parturition or post-natal 

development. Administration of  COVID-19 mRNA vaccine in pregnancy should only 

be considered when the potential benefits outweigh any potential risks for the mother 

and foetus.” (p.69) 

Version no 4.0  

(Pfizer, 2021d). 

25/11/2021 

December 2021 • Risks considered important for inclusion in the list of  safety concerns in the 

RMP (modification) 

“Missing Information: Use in Pregnancy and while breast feeding / Risk-benefit 

impact: The safety profile of  the vaccine is not known in pregnant or breastfeeding 

women due to their initial exclusion from the pivotal clinical study, however one 

clinical study of  the safety and immunogenicity of  the COVID-19 vaccine in pregnant 

women is ongoing (C4591015); and 2 non-interventional studies (C4591009 and 

C4591011) to assess whether sub-cohorts of  interest, such as pregnant women, 

experience increased risk of  safety events of  interest following receipt of  the COVID-
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19 vaccine are approved. It is important to obtain long term follow-up on women 

who were pregnant at or around the time of  vaccination so that any potential negative 

consequences to the pregnancy can be assessed and weighed against the effects of  

maternal COVID-19 on the pregnancy.” (p.98) 

Version no 5.0  

(Pfizer, 2022a). 

02/2022 

April 2022 • Risks considered important for inclusion in the list of  safety concerns in the 

RMP (modification) 

“Missing Information: Use in Pregnancy and while breast feeding / Risk-benefit 

impact: The safety profile of  the vaccine is not fully known in pregnant or 

breastfeeding women due to their initial exclusion from the pivotal clinical study 

however, post-marketing experience in pregnant women is available (Shimabukuro et 

al., 2021b). Additionally one clinical study of  the safety and immunogenicity of  the 

COVID-19 vaccine in pregnant women is ongoing (C4591015); 2 non-interventional 

studies (C4591009 and C4591011) to assess whether sub-cohorts of  interest, such as 

pregnant women, experience increased risk of  safety events of  interest following 

receipt of  the COVID-19 vaccine are planned and another 2 non-interventional 

studies, C4591021 and C4591022, are ongoing. It is important to obtain long term 

follow-up on women who were pregnant at or around the time of  vaccination so that 

any potential negative consequences to the pregnancy can be assessed and weighed 

against the effects of  maternal COVID-19 on the pregnancy.” (p.104) 

• Presentation of  the missing information (modification) 

“Use in pregnancy and while breast feeding: The safety profile of  the vaccine is not 

yet fully known in pregnant or breastfeeding women due to their initial exclusion from 

the pivotal clinical study. There may be pregnant women who choose to be vaccinated. 

It is important to follow these women for pregnancy and birth outcomes. The timing 

of  vaccination in a pregnant woman and the subsequent immune response may have 

varying favourable or unfavourable impacts on the embryo/foetus. The clinical 

consequences of  SARS-CoV-2 infection to the woman and foetus during pregnancy 

are not yet fully understood but some data have suggested that pregnant women have 

an increased risk of  severe disease and complications when affected by COVID-19. 

This information should be considered in the benefit-risk consideration for 

vaccination in pregnancy.” (p.117) 

Version no 7.1  

(Pfizer, , 2022b). 

09/2022 

September 2022 • Risks considered important for inclusion in the list of  safety concerns in the 

RMP (modification) 

“Missing Information: Use in Pregnancy and while breast feeding / Risk-benefit 

impact: The safety profile of  the vaccine is not fully known in pregnant or 

breastfeeding women due to their initial exclusion from the pivotal clinical study 

however, post-marketing experience in pregnant women is available  (Shimabukuro et 

al., 2021b). Additionally 2 clinical studies of  the safety and immunogenicity of  the 

COVID-19 vaccine in pregnant women are ongoing (C4591009 and C4591015); 1 

non-interventional study (C4591011) to assess whether sub-cohorts of  interest, such 

as pregnant women, experience increased risk of  safety events of  interest following 

receipt of  the COVID-19 vaccine is planned and another 2 non-interventional studies, 

C4591021 and C4591022, are ongoing. It is important to obtain long term follow-up 

on women who were pregnant at or around the time of  vaccination so that any 

potential negative consequences to the pregnancy can be assessed and weighed against 

the effects of  maternal COVID-19 on the pregnancy. No data are available yet 

regarding the use of  Comirnaty Original/Omicron BA.1 (15/15 mcg) and of  

Comirnaty Original/Omicron BA.4-5 (15/15 mcg) during pregnancy and breast 

https://ijvtpr.com/index.php/IJVTPR
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feeding.” (p.83) 

Version no 9.0  

(Pfizer, 2022c, n.d.). 

11/2022 

November 2022 no change 

TABLE 2: COMIRNATY FACT SHEET (EMA) — EVOLUTION OF THE PARAGRAPH RELATING TO VACCINATION DURING PREG-

NANCY 

Late December 2020  

(EMA, 2020). 

“Animal studies do not show any harmful effects in pregnancy, however data on the use of  

Comirnaty during pregnancy are very limited. Although there are no studies on breast-feeding, 

no risk for breast-feeding is expected. The decision on whether to use the vaccine in pregnant 

women should be made in close consultation with a healthcare professional after considering 

the benefits and risks.” 

Late November 2021  

(EMA, 2021b). 

“Animal studies do not show any harmful effects in pregnancy, however data on the use of  

Comirnaty during pregnancy are limited. Although there are no studies on breast-feeding, no 

risk for breast-feeding is expected. The decision on whether to use the vaccine in pregnant 

women should be made in close consultation with a healthcare professional after considering 

the benefits and risks.” 

Early March 2022  

(EMA, 2022b). 

“Comirnaty can be used during pregnancy. A large amount of  data from pregnant women 

vaccinated with Comirnaty during the second or third trimester of  their pregnancy has been 

analysed and showed no increase in pregnancy complications. Although data in the first 

trimester of  pregnancy are more limited, no increased risk of  miscarriage was seen. Comirnaty 

can also be used during breast-feeding. Data from women who were breast-feeding after 

vaccination have not shown a risk of  adverse effects in breast-fed babies.” 

Early September 2022  

(EMA, 2022c). 

“Comirnaty can be used during pregnancy. A large amount of  data from pregnant women 

vaccinated with Comirnaty during the second or third trimester of  their pregnancy has been 

analysed and showed no increase in pregnancy complications. Although data in the first 

trimester of  pregnancy are more limited, no increased risk of  miscarriage was seen. Comirnaty 

can also be used during breast-feeding. Data from women who were breast-feeding after 

vaccination have not shown a risk of  adverse effects in breast-fed babies. No data are currently 

available regarding the use of  Comirnaty Original/Omicron BA.1 in pregnant or breastfeeding 

women. However, based on similarity with the original vaccine, including a comparable safety 

profile, Comirnaty Original/Omicron BA.1 can be used during pregnancy and breastfeeding.” 

Late September 2022  

(EMA, 2022d, n.d.) 

“Comirnaty can be used during pregnancy. A large amount of  data from pregnant women 

vaccinated with Comirnaty during the second or third trimester of  their pregnancy has been 

analysed and showed no increase in pregnancy complications. Although data in the first 

trimester of  pregnancy are more limited, no increased risk of  miscarriage was seen. Comirnaty 

can also be used during breast-feeding. Data from women who were breast-feeding after 

vaccination have not shown a risk of  adverse effects in breast-fed babies. No data are currently 

available regarding the use of  the adapted vaccines in pregnant or breast-feeding women. 

However, based on similarity with the vaccine targeting the original strain, including a 

comparable safety profile, Comirnaty Original/Omicron BA.1 can be used during pregnancy 

and breast-feeding. In addition, based on the data available for Comirnaty and Comirnaty 

Original/Omicron BA.1, Comirnaty Original/Omicron BA.4-5 can also be used during 

pregnancy and breast-feeding.” 
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