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Abstract
Background and Objective During the COVID-19 vaccination campaign, over 34,000 reports of heavy menstrual bleeding 
following the administration of COVID-19 vaccines originating in the Economic European Area were submitted to EudraV-
igilance, the European Union database of suspected adverse drug reactions. More than 90% of these reports were sent by 
consumers while the remaining by healthcare professionals. Public concerns regarding menstruation disorders in COVID-19 
vaccinees were also covered by the media. We investigated the impact of media attention on the reporting trends of heavy 
menstrual bleeding to EudraVigilance.
Methods We used media outlets published in the Economic European Area on menstrual disorders and COVID-19 vac-
cines from the beginning of the vaccination campaign in the Economic European Area (1 January, 2021) until December 
2022 (i.e., after the regulatory request to add the adverse event to the product information) and spontaneous reports from 
EudraVigilance.
Results We found that the publication of safety updates from regulatory authorities and subsequent coverage in media outlets 
preceded increased reporting to EudraVigilance. Furthermore, the heavy menstrual bleeding reported in the cases occurred 
several weeks or months earlier and were not submitted to the respective date. The analysis suggests that the spikes in report-
ing of heavy menstrual bleeding were to some extent influenced by media coverage in some countries.
Conclusions Consumer reporting to the European Union spontaneous data collection system, EudraVigilance, was of high 
value for regulatory safety reviews, albeit the reporting behaviours were not free of the influence of the media. These sources 
of information can be investigated to understand the context of safety concerns of public health interest.

1 Introduction

Within the first months of the COVID-19 vaccination cam-
paign in 2021, temporary changes to both menstruation 
and the menstrual cycle after COVID-19 vaccination were 
reported to the EudraVigilance database (EV), the system 
for collecting, managing and analysing suspected adverse 
reactions to medicines authorised in the European Eco-
nomic Area (EEA), and discussed in social media forums. 
Several media outlets cited women enquiring whether their 
experience of a menstrual cycle disturbance had any link 
with recent COVID-19 vaccination. Some media sources 
considered that these menstrual disorders were attributed to 
stress induced by the pandemic, also noting that menstrual 

irregularities occur routinely, and therefore dismissed a 
potential association with COVID-19 vaccination [1–4].

The European Union (EU) regulatory network reviewed 
the spontaneous reports of menstrual disorders with 
COVID-19 vaccines received in EV. Reports of amen-
orrhoea and heavy menstrual bleeding were reviewed as 
part of the post-authorisation surveillance of COVID-19 
vaccines; regular updates on these assessments were com-
municated by the European Medicines Agency (EMA) to 
the public via regular vaccine safety updates and press 
briefings [5, 6].

Most of the spontaneous reports were reported directly 
by vaccinees and primarily concerned non-serious [7] case 
reports of irregularities of the menstrual cycle [8]. Because 
of the low proportion of medically confirmed [9] cases 
(10%), limited diagnostic data and information to exclude 
alternative aetiologies in the case reports particularly given 
the wide range of medical conditions that can lead to men-
strual disorders, the initial evidence was not considered 
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Key Points 

To support regulatory decision of the European Union 
Pharmacovigilance Risk Assessment Committee during 
the continuous safety review of COVID-19 vaccines, 
the European Medicines Agency performed an analysis 
of spontaneous reports of heavy menstrual bleeding 
submitted by consumers to EudraVigilance, and a review 
of media reports of heavy menstrual bleeding following 
COVID-19 vaccination in the European Union.

The analysis did not and could not investigate the causal-
ity with COVID-19 vaccines but focused on the report-
ing trends to EudraVigilance.

Two other papers (Banovac, 2017 and Candore, 2022) 
published previously in Drug Safety analysed the fea-
tures of patients’ reporting to EudraVigilance database.

The present article adds information on the median 
reporting rate when high media interest is involved.

In some European Union countries with high reporting 
rates (e.g. the Netherlands, France), the consumer report-
ing was influenced by communications from media and/
or health authorities, with high volume of reports shortly 
after publications.

sufficient to warrant regulatory action. However, this safety 
issue was continuously monitored by EEA regulators in 
2021. An increased number of spontaneous reports alone 
cannot determine whether there is an actual increased rate of 
an event. In view of the media attention, it seemed neverthe-
less relevant to further review this safety aspect.

In February 2022, prompted by an observational study 
from the Norwegian Institute of Public Health [10], a signal 
procedure dedicated to assessing all data available on heavy 
menstrual bleeding after COVID-19 vaccination with mes-
senger (mRNA)-based vaccines was initiated by the EMA’s 
Pharmacovigilance Risk Assessment Committee (PRAC). 
Previous studies have shown that media coverage can con-
tribute to public concerns about vaccines or medicines and 
consequently influence the reporting of adverse events by 
consumers [11–15]. As menstrual disorders were reported 
mainly by vaccinees, in June 2022, PRAC discussed the 
possibility of media influence on reporting trends; thus, an 
analysis of spontaneous reporting to EV in relation to media 
outlets was considered complementary to the review of all 
other data sources to support the committee’s decision-mak-
ing process for the signal procedure. Following the finalisa-
tion of the signal procedure on 27 October, 2022, PRAC 
concluded that there is a reasonable possibility that heavy 
menstrual bleeding is causally associated with mRNA-based 
COVID-19 vaccines and therefore recommended that it 
should be included as a listed side effect for both Comir-
naty and Spikevax. Given that its incidence could not be 
determined based on the available data, it was listed with a 
frequency category of unknown [16].

In this paper, we describe the analysis of spontaneous 
reports of heavy menstrual bleeding in relation to media 
attention. We used media outlets published in the EEA on 
menstrual disorders and COVID-19 vaccines from the begin-
ning of the vaccination campaign in the EEA (1 January, 
2021) until December 2022 (i.e. after the regulatory request 
to add the adverse event to the product information) and 
spontaneous reports from EV. This analysis aimed to (1) 
describe the reporting trend of cases of heavy menstrual 
bleeding in the EEA following administration of COVID-19 
vaccines and (2) investigate a potential association between 
EV case reporting and media attention. Importantly, the 

Table 1  COVID-19 vaccines authorised in the European Union during the study period (1 January, 2021 to 13 December, 2022)

Name International non-proprietary name or common 
name

Date of issue of marketing 
authorisation valid throughout the 
European Union

Comirnaty Original Tozinameran 21/12/2020
Spikevax Original (previously COVID-19 Vaccine 

Moderna)
Elasomeran 06/01/2021

Vaxzevria (previously COVID-19 Vaccine Astra-
Zeneca)

COVID-19 Vaccine (ChAdOx1-S [recombinant]) 29/01/2021

Jcovden (previously COVID-19 Vaccine Janssen) COVID-19 Vaccine (Ad26.COV2-S [recombinant]) 11/03/2021
Nuvaxovid COVID-19 Vaccine (recombinant, adjuvanted) 20/12/2021
Comirnaty Original/Omicron BA.1 Riltozinameran and tozinameran 01/09/2022
Spikevax Original/Omicron BA.1 Imelasomeran and elasomeran 01/09/2022
Comirnaty Original/Omicron BA.4-5 Famtozinameran and tozinameran 12/09/2022
Spikevax Original/Omicron BA.4-5 Davesomeran and elasomeran 15/09/2022
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analysis did not investigate the causality between COVID-
19 vaccination and episodes of heavy menstrual bleeding.

2  Material and Methods

2.1  EudraVigilance Search Criteria

Cases of heavy menstrual bleeding with an EU-authorised 
COVID-19 vaccine originating in the EEA were extracted 
from EV. The study period covered 1 January, 2021 to 
13 December, 2022. The MedDRA Preferred Term (PT) 
“Heavy menstrual bleeding” was used to identify the 
adverse reaction; vaccines in Table 1 were used to identify 
the reported COVID-19 vaccine. In addition to cases with 
mRNA-based COVID-19 vaccines, cases of vaccines based 
on other platforms (i.e. Vaxzevria, Jcovden and Nuvaxovid) 
and heavy menstrual bleeding were also extracted to allow 
for a comparison across all COVID-19 vaccines authorised 
within the EU at the time of the study.

For each case, the following dates were extracted: the date 
of vaccination (‘drug start date’), the date of the start of the 
adverse reaction (‘reaction start date’), and the date when 
the vaccinee or healthcare professional reported the adverse 
reaction (‘receive date’).

To investigate to what extent the reports submitted over 
the course of the vaccination campaign may be influenced by 
media attention, the median reporting time was calculated. 

This was defined as the number of days between the ‘reac-
tion start date’ and the ‘receive date’. Under the assumption 
that media attention has not influenced the reporting behav-
iour, a constant median reporting time would be expected 
over time. If a longer median reporting time is observed after 
a particular media event it could suggest a stimulated report 
of an earlier occurrence of the adverse reaction.

Cases were excluded if (i) any of the receive dates, drug 
start dates or reaction start dates were missing, (ii) the reac-
tion start date occurred before the drug start date or (iii) the 
cases were male and cases where the sex of the vaccinee 
was not specified. The case selection strategy is illustrated 
in Fig. 1 of the Electronic Supplementary Material (ESM).

2.2  Dynamic Reporting Odds Ratio

The EudraVigilance Data Analysis System (EVDAS) is the 
main EU pharmacovigilance safety monitoring tool used for 
signal detection and data analysis, including disproportional-
ity analyses in EV. For a drug-event combination, a signal 
of disproportionate reporting (SDR) is considered in the 
presence of at least 3 cases and the lower bound of the 95% 
confidence interval (LCI) of the reporting odds ratio (ROR) 
[17] is greater than or equal to 1. To investigate the trend 
of disproportionate reporting of heavy menstrual bleeding 
associated with COVID-19 vaccines and to identify the 
timepoint when the ROR LCI reached the LCI threshold 
for an SDR, the ROR was calculated in EVDAS monthly 
from January 2021 to December 2022 using cumulative 

Table 2  Demographics of 
the EEA cases reported to 
EudraVigilance (up to 13 
December, 2022)

EEA European Economic Area

Age group, years Total cases (%) Healthcare pro-
fessional (%)

Serious (%) Top country (%)

Comirnaty 18,280 (76.53) 919 (5.03) 1699 (9.29) The Netherlands (29.04)
 5–11 6 (0.03) 2 (33.33) 0 6 EEA countries
 12–17 406 (2.22) 75 (18.47) 53 (13.05) The Netherlands (38.92)
 18–34 8282 (45.31) 347 (4.19) 640 (7.74) The Netherlands (30.48)
 35–54 9237 (50.53) 476 (5.15) 958 (10.37) The Netherlands (28.03)
 55–64 129 (0.71) 7 (5.43) 18 (13.95) Germany (26.36)
 65–79 3 (0.02) 2 (66.67) 0 France (66.67)
 80+ 0 0 – 0
 Missing 216 (1.18) 10 (4.63) 30 (13.89) Germany (32.72)

Spikevax 3864 (16.17) 224 (5.80) 411 (10.64) Germany (26.01)
 5–11 0 0 0 0
 12–17 17 (0.44) 5 (29.41) 4 (23.53) France (29.41)
 18–34 1555 (40.24) 77 (4.95) 134 (8.62) Germany (28.49)
 35–54 2211 (57.22) 139 (6.29) 265 (11.99) Germany (23.88)
 55–64 23 (0.60) 2 (8.70) 4 (17.39) The Netherlands (34.78)
 65–79 0 0 – 0
 80+ 0 0 – 0

Missing 58 (1.50) 1 (1.72) 4 (6.90) Germany (43.10)
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cases of COVID-19 vaccines originated in the EEA. The 
ROR was calculated using as the numerator the number 
of cases in which a COVID-19 vaccine was received and 
heavy menstrual bleeding reported divided by the number of 
cases in which a COVID-19 vaccine was received and heavy 

menstrual bleeding was not reported; and as the denominator 
the number of cases that used or received other medicinal 
products including vaccine products and which reported 
heavy menstrual bleeding divided by the number of cases 
that used or received other medicinal products and did not 

Fig. 1  Reporting odds ratio for messenger RNA (mRNA)-based 
COVID-19 vaccines (European Economic Area [EEA] cases). 
Dynamic reporting odds ratio for EEA cases for mRNA based (A) 
and other (B) COVID-19 vaccines and heavy menstrual bleeding. 
All the COVID-19 vaccines were used for a pooled reporting odds 
ratio calculation. The suspected adverse drug reaction was defined 
using the MedDRA Preferred Term “Heavy menstrual bleeding”. 

The mRNA-based COVID-19 vaccines included Comirnaty Original, 
Spikevax Original (previously COVID-19 Vaccine Moderna), Comir-
naty Original/Omicron BA.1, Spikevax Original/Omicron BA.1, 
Comirnaty Original/Omicron BA.4-5 and Spikevax Original/Omicron 
BA.4-5. Other COVID-19 vaccines included Vaxzevria (previously 
COVID-19 Vaccine AstraZeneca), Jcovden (previously COVID-19 
Vaccine Janssen) and Nuvaxovid. LCI lower confidence interval
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report heavy menstrual bleeding (see ESM, Supplementary 
Note 1). The results were further stratified by COVID-19 
vaccine platform (mRNA based vs other) and reporter type 
(i.e. healthcare professional or patient).

2.3  Mining Media Outlets Across EEA

To perform the search and extract the information, we used 
the Meltwater media monitoring platform [18], which is 
used by the EMA for daily monitoring of media articles 
relevant to its work. The platform is also used to evaluate 
media coverage of communication campaigns and to gauge 
media interest in relation to any possible issues with medici-
nal products.

An automatic search including news sources and print 
publications, and excluding TV channels and social media, 
published in the EEA was performed on 23 May, 2023, 

covering the period from 1 January, 2021 to 13 December, 
2022. The search included terms concerning COVID-19 vac-
cination in connection to terms concerning menstrual bleed-
ing and their variations (ESM, Supplementary Note 2). The 
terms were translated into the official languages of the EU 
and EEA Member States.

After manual review, some search terms were excluded 
(after the term NOT) as they involved news stories not 
directly related to menstrual bleeding in several outlets, in 
the respective period. These media outlets were retrieved 
by the original search strategy because, at the time of the 
search, a link or short description of an article mentioning 
menstrual bleeding or related terms was embedded in the 
webpage.

The following information was extracted for each of the 
identified articles: date, headline, URL, source, country, 

Fig. 2  Weekly cases reported to EudraVigilance by vaccine brand and reaction start date (A) and receive date (B) during the study period i.e. 
from 1 January, 2021 to 13 December, 2022
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Fig. 3  Median reporting time (days) and number of cases received 
per week for Comirnaty Original. The median reporting time was cal-
culated by week (blue line) using the median value of the difference 

in days between the receive date and reaction start date per case. The 
weekly number of cases based on the receive date is indicated by the 
right axis and shown by the grey area

Fig. 4  Weekly European Economic Area (EEA) cases received of heavy menstrual bleeding following administration of a Comirnaty Original 
for the four countries that accounted for 77% of the case reporting
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sub-region, state, city, language. All figures were produced 
using the ‘ggplot2’ package in R version 4.2.1.

3  Results

3.1  Demographics of Cases Reported to EV

As of 13 December, 2022, 34,374 EEA cases of the PT 
‘heavy menstrual bleeding’ following the administration 
of any COVID-19 vaccine had been reported to EV. After 
excluding cases with missing or incomplete information 
on vaccine administration date or reaction date and select-
ing cases where sex was specified as female, 23,884 cases 
remained. Ninety-one percent of the cases were reported 
following administration of an mRNA-based COVID-19 
vaccine: 76% with Comirnaty Original and 15% with Spik-
evax Original. Table 2 describes the demographics of the 
EEA cases for both vaccines. The first case of heavy men-
strual bleeding in the study period was reported to EV on 
6 January, 2021.

In terms of primary source country, over a third of the 
total cases for Comirnaty Original were reported in the 
Netherlands, while one third of the cases for Spikevax 
Original were reported in Germany (Table 2). In fact, 
for Comirnaty Original, the Netherlands was the primary 
country (28–39%) in terms of the number of reports of the 

PT ‘heavy menstrual bleeding’ for all the cases concern-
ing consumers aged under 55 years (Table 2). Further-
more, cases originating from the Netherlands accounted 
for 29% of the total cases for Comirnaty Original, while 
the proportion of cases originating from the Netherlands 
accounted for 8.7% of all the other medicinal products and 
adverse events (581,044 of 6,703,290 EEA cases of 13 
December, 2022). Details on EV cases reported by vaccine 
(original versions) and country can be found in Table 1 of 
the ESM.

3.2  Dynamic ROR

We analysed the trend of the LCI of the ROR for heavy 
menstrual bleeding and COVID-19 vaccines from Janu-
ary 2021 to December 2022 to identify the point in time 
when the ROR LCI reached the LCI threshold. The analysis 
was stratified by vaccine type (mRNA-based compared to 
other COVID-19 vaccines). We found that for mRNA-based 
COVID-19 vaccines, the LCI of the ROR reached the LCI 
threshold for an SDR in August 2021, and increased expo-
nentially until March 2022 (Fig. 1A). Over the same period, 
the increase in the LCI was notably higher when restrict-
ing the case reports to those notified directly by consumers. 
In contrast, for COVID-19 vaccines not based on mRNA 
platforms, the LCI of the ROR using only spontaneous 
reports notified directly by consumers did not reach the LCI 

Fig. 5  Media coverage of the European Economic Area by week for articles mentioning COVID-19 and menstrual disorders. The dashed line 
indicates an arbitrary threshold of 100 articles
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threshold during the study period (Fig. 1B). For COVID-
19 vaccines not based on mRNA platforms, spontaneous 
reports notified by healthcare professionals reached the LCI 
threshold for an SDR in June 2021. However, the magnitude 
of the disproportionality was small compared with mRNA-
based COVID-19 vaccines, and the ROR decreased from 
August 2021.

3.3  Weekly Reporting Trends and Median Reporting 
Time

To investigate changes in the reporting of heavy menstrual 
bleeding, the date when the adverse drug reaction occurred 
(reaction start date) and the date when the report was first 
received from the primary source (receive date) were 
extracted for all the cases and used to visualise the distribu-
tion of cases over time. The number of cases per COVID-19 
vaccine occurring weekly, based on the reaction start date 
is shown in Fig. 2A, while the number of cases received per 
week, based on the receive date is shown in Fig. 2B. A more 
even distribution is observed when the cases are distributed 
based on the reaction start date (Fig. 2A) compared to the 
distribution based on the receive date (Fig. 2B), which could 
be explained by a delayed reporting of the reaction by the 
primary source and/or the delay in the processing of reports 
(weeks 20–35 covering from 1 June to 31 August, 2021; 
and week 51 covering from 20 December to 26 December, 
2021).

Figure 2A shows two peaks in 2021, one that reaches the 
maximum of 1000 cases on week 31 of 2021 (week starting 
2 August) and another that reaches 250 cases in week 51 of 
2021 (starting 20 December). Figure 2B shows the same 
peak in week 31 of 2021 with the highest number of cases 
(approximately 1500), a second peak in week 39 of 2021 
(starting 27 September) of just above 500 cases which is not 
observed in Fig. 2A, a third peak in week 51 of 2021 with 
approximately 800 cases and a fourth peak of just above 500 
cases in week 29 of 2022. Discrepancies between these fig-
ures could be explained by reports submitted days or months 
after the reaction.

To investigate to what extent media attention could influ-
ence the reporting of heavy menstrual bleeding submitted 
over the course of the vaccination campaign, the median 
reporting time was calculated as detailed in Methods. From 
week 24 (starting 14 June) to week 35 (starting 30 August) 
of 2021, the median reporting time ranged from 10 to 25 
days for Comirnaty Original (Fig. 3). From week 36 (starting 

6 September), the median reporting time increased and 
ranged from 30 days to over 3 months. At the beginning of 
2022, the median reporting time dropped again to approxi-
mately 30 days following an increase in the case reports; 
however, it soon increased linearly. Similar trends of smaller 
magnitude were observed for Spikevax Original (Fig. S2 of 
the ESM). Of note, for this vaccine, the last EEA case of 
heavy menstrual bleeding was reported to EV in February 
2022.

An alternative approach to investigate the changes in 
reporting over time would be to explore the median report-
ing time in relation to the number of weekly cases by reac-
tion start date (Figs. S3–S4 of the ESM). Cases occurring 
in the early phases of the vaccination campaign had an 
increased reporting time, while over longer time, the trend 
is decreasing.

When stratifying the cases by country, the peaks in 
reporting corresponding to weeks 31, 39 and 51 of 2021, 
respectively, were explained by cases originating from the 
Netherlands, and the peak of week 29 of 2022 because of 
cases received in France (Fig. 4).

3.4  Media Attention in the EEA

We identified a total of 3944 articles for 27 out of the 30 
EEA countries. The three countries for which media out-
lets were not identified were Cyprus, Luxembourg and 
Lichtenstein; media outlets in these countries may have 
been covered by the Greek, German or French media out-
lets, respectively.

Over 100 articles were published across the EEA during 6 
weeks (Fig. 5). The coverage was further stratified by coun-
try to investigate how each country contributed to the total 
EEA coverage, and to facilitate the identification of events 
triggering the spikes in media coverage (Fig. 6).

During week 31 of 2021 (starting 2 August), 114 arti-
cles were published across 14 EEA countries, of which 85 
(75%) were published in France and the Netherlands. On 30 
July, 2021, the French Medicines Agency (ANSM) included 
menstrual disorders in its latest pharmacovigilance update 
[19]. The Netherlands Pharmacovigilance Centre (Lareb) 
also published in their biweekly safety updates that over a 
thousand menstrual disorder reports had been received fol-
lowing COVID-19 vaccination [20].

The second peak observed during the study period cor-
responded to week 38 of 2021 (starting 20 September), 
when 119 articles were published in ten different coun-
tries. However, up to 74% of the articles were published 
in Germany and mentioned a safety update issued on 19 
August, 2021 by the Paul-Ehrlich-Institut, the author-
ity responsible for monitoring the safety of vaccines and 
biomedicines in Germany, on COVID-19 vaccines and 

Fig. 6  Media coverage by country and week for articles mentioning 
COVID-19 vaccines and menstrual disorders. The dashed vertical 
lines indicate key dates when over 100 articles were published across 
the European Economic Area. The scale of the y-axis is not fixed to 
facilitate visualising trends within countries

◂
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Fig. 7  Overlapping of the cases per week by received date (red) and the number of media outlets (grey). The dashed vertical lines indicate the 
key publications mentioned in Results. Countries with fewer than 20 cases reported to EudraVigilance are not included in the figure
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suspected adverse events following vaccination, includ-
ing irregularities of the menstrual cycle [21].

During week 51 of 2021 (starting 20 December), 154 
articles were published in 12 different EEA countries, of 
which 103 (70%) were originated in Norway and the Neth-
erlands. The Norwegian Institute of Public Health pub-
lished an article on the increased incidence of menstrual 
changes among young women after coronavirus vaccina-
tion [22] on 21 December, 2021, while Lareb published a 
report on menstrual disorders and postmenopausal bleed-
ing after administration of COVID-19 vaccines 1 day later 
[23].

The spike observed throughout week 4 of 2022 (starting 
24 January) was preceded by articles published in Ger-
many (154 out of 202 articles in the EEA), which were 
related to a prospective population-based study from the 
USA with evidence indicating that COVID-19 vaccination 
was associated with a change of less than 1 day in men-
strual cycle length but no change in menses length [24]. 
On 27 October, 2022 (week 43), PRAC recommended that 
“heavy menstrual bleeding” should be included as a listed 
side effect for both Comirnaty and Spikevax, which was 
reflected in the EMA highlights from the respective PRAC 
meeting [16]. Within 2 weeks of the press release, over 
216 articles were published in 20 countries.

3.5  Overlap of Media Events and Case Reporting

To investigate the relationship between media events identified 
in the previous section and trends in case reporting, the number 
of publications were compared to the counts of cases per week 
in the respective countries (Fig. 7). This analysis showed that 
in general, media outlet publications were either coincidental 
or preceded the EV spikes in reporting. For example, there is 
a temporal correlation between increases in media events and 
case reporting in the Netherlands and the Lareb safety updates 
discussing menstruation changes (Fig. 8) after vaccination 
with COVID-19 vaccines. Similarly, a spike in reporting was 
observed in France in week 29 of 2022, shortly after a safety 
communication from the French National Agency for Drug 
Safety (ANSM) in which the regulators encouraged those who 
have observed changes in their menstrual cycle to report them 
[25]. Other countries also showed an overlap of media events 
and case reporting; however, the reporting to EV was of lower 
magnitude (Fig. 8).

Nonetheless, reports of heavy menstrual bleeding for 
Comirnaty Original were received since the beginning of 
the mass vaccination campaign as shown in Fig. 7. Notably, 
increased reporting was not observed following the publication 
of the PRAC recommendation to add heavy menstrual bleed-
ing to the product information as a side effect of unknown 

frequency of the mRNA-based COVID-19 vaccines Comir-
naty and Spikevax.

4  Discussion

In this study, we described the reporting pattern of cases 
of heavy menstrual bleeding following the administration 
of COVID-19 vaccines to EV, with a focus on the mRNA-
based vaccines, in relation to relevant media coverage. As 
of 13 December, 2022, EV received 34,374 cases of heavy 
menstrual bleeding with COVID-19 vaccines originating 
from EEA countries, of which 23,884 cases were included 
in the analysis. Seventy-seven percent of these (18,280) were 
reported for Comirnaty Original, 29% of which occurred in 
the Netherlands. Such a contribution of Dutch cases to the 
overall count was unexpected as vaccination in the Nether-
lands with Comirnaty Original only accounted for 3.8% of 
the total Comirnaty vaccines administered in the EEA as of 
22 July, 2022 (24,603,241 out of 650,605,721, European 
Centre for Disease Prevention and Control [26]).

We observed that the publication of safety updates from 
regulatory authorities were often followed by media releases, 
which in turn led to increased reporting of the respective 
safety concern in some countries. The increase in reporting 
included cases that have occurred several weeks or months 
in the past and which had not been already notified, as shown 
by the increased median reporting time after the publication 
date of the aforementioned articles (Fig. 3). We found that 
the median reporting time for Comirnaty Original before the 
first spike of media outlets ranged between 10 and 25 days, 
in line with a previous study showing that the median time 
to report an adverse drug reaction in the EU is approximately 
30 days for spontaneous reports, regardless of whether it 
was reported by consumers or healthcare professionals [27]. 
We also observed that after the spike in media outlets, the 
median reporting time increased and ranged from 30 days 
to over 3 months.

Specific active safety surveillance tools in national 
reporting systems put in place during the pandemic may 
have also contributed to the high volume of reports. In addi-
tion, enhanced media coverage could stimulate reporting of 
events that have happened in the past for which the individu-
als were unsure or did not associate with vaccine adminis-
tration (known as reporting bias [28]). Conversely, it may 
increase awareness of the potential for the occurrence of 
adverse events in vaccinees (known as notoriety bias [29]). 
It is noteworthy that cases of heavy menstrual bleeding from 
the EEA have been received in EV since the beginning of 
the vaccination campaign, from January 2021, even before 
the initiation of any public discussion on a possible associa-
tion. Over time, the number of reports increased reaching 
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a peak during week 31 of 2021 (starting 2 August), also in 
line with the progression of the vaccination campaign. As 
shown in Fig. 1, while the LCI of the ROR for the mRNA-
based COVID-19 vaccines indicated a consistent significant 
signal of disproportionate reporting throughout the whole 
study period, for the three other vaccines, it was only slightly 
elevated. It should be noted that following the first reports 
of unusual blood clots after the use of Vaxzevria (previously 
COVID-19 Vaccine AstraZeneca), several EU countries pri-
oritised the use of mRNA-based COVID-19 vaccines, hence 
the exposure to other vaccines became significantly lower 
in the EEA [26].

Drug-related or therapeutic-related changes to men-
struation are not routinely evaluated in clinical trials. 
Spontaneous reporting systems such as EV allow for 
rapid monitoring and provide a resource for post-market-
ing surveillance analysis, particularly for rare events or 
events with a long latency, events not routinely collected 
during clinical trials. Since November 2012, national 
competent authorities and marketing authorisation hold-
ers are required to report non-serious cases of suspected 
adverse reactions, while previously they were required to 
report only serious cases. One of the key provisions of 
the 2010 EU pharmacovigilance legislation [30] was the 
new requirement for MAHs and NCAs to report to EV all 
non-serious cases originating from the EEA. In addition, 
the new legislation brought an obligation on these stake-
holders to record and report cases received from consum-
ers, who cannot report directly to EV. Following technical 
adjustments in EV, from November 2017, the submission 
of EEA non-serious reports to EV became mandatory [31]. 
This encouraged the reporting from European patients 
and consumers, which amounted to 45% of the total case 
reports submitted to the EV in 2021 [32].

Notably, our analysis found that for heavy menstrual 
bleeding and COVID-19 vaccines, over 90% of the case 
reports were submitted by consumers. Heavy menstrual 
bleeding was not the only adverse event for which increased 
reporting had been observed following media attention. 
For example, a study conducted in New Zealand found 
that media coverage of the side effects of COVID-19 vac-
cines was associated with an increased reporting rate of the 
specific symptoms mentioned in the news items, including 
myocarditis, pericarditis and anxiety [12]. Previous stud-
ies have also investigated the temporal association between 
media coverage and adverse event reporting for other vac-
cines, such as the human papillomavirus vaccine, Gardasil. 
In 2014, a study in the USA showed that media coverage 
and Internet search activity was associated with increased 

adverse event reporting following vaccination with Gardasil 
[15]. Three years later, a study conducted in New Zealand 
provided further evidence for a correlation between media 
attention and adverse event reporting for Gardasil by show-
ing that news coverage and Google search volumes were 
significant predictors of adverse event reporting following 
Gardasil vaccination [14]. Other medicinal products have 
also been studied in the context of stimulated media report-
ing of adverse events. For example, a formulation change of 
Eltroxin, which was covered by television media in France, 
influenced the volume and type of symptoms reported by 
consumers [11]. However, a study performed in the Nether-
lands found a peak in the reporting of adverse events asso-
ciated with statins following the broadcast of a television 
programme; yet such increase was not higher for the adverse 
events mentioned in the programme [13].

Some limitations of the study are noteworthy. First, spon-
taneous systems are not primarily useful to detect increased 
rates of non-serious events that occur commonly in the 
general population, but rather to detect rare and serious 
adverse reactions, such as myocarditis with the mRNA-
based COVID-19 vaccines or thrombosis with thrombocy-
topenia syndrome with the COVID-19 vaccine (ChAdOx1-S 
[recombinant], Vaxzevria) [33]. Analyses that utilise data 
from spontaneous reports are subject to under-reporting or 
stimulated reporting, which are difficult to consider when 
calculating the number of observed cases or when evaluating 
time trends. As heavy menstrual bleeding can be affected 
differently by these scenarios (e.g. may be more susceptible 
to stimulated reporting because of the media coverage, and 
to under-reporting as a non-serious adverse reaction), cau-
tion is needed when interpreting results.

Second, this analysis may be subject to recall bias as 
some individuals may have been unable to adequately 
remember when the event occurred, or the nature of the 
change in their menstrual or bleeding experiences. Third, 
while the analysis accounted for demographic factors and 
vaccine product name, it did not include other variables as 
these were inconsistently available in spontaneous data, for 
example, reproductive history, hormonal contraception use, 
systemic vaccine response and COVID-19 infection status, 
which could have had an influence on the event. Last, report-
ers to EV could have different coding practices for spontane-
ous case reports, which could lead to a decreased number of 
cases subject to this analysis. For example, cases of heavy 
menstrual bleeding could have been coded under the Med-
DRA PT “Menometrorrhagia”.

Regarding the media coverage, we searched online outlets 
located in EEA countries identified as news sources using 
keywords for COVID-19 vaccination, menstruation, and 
bleeding and their combination in EEA official languages. 
While we tried to fine tune the search terms to obtain the 
most accurate results, some of the articles may be outside the 

Fig. 8  Number of cases by reaction date (top) and received date (bot-
tom) for Comirnaty in days for the Netherlands. The dashed vertical 
lines indicate the key publications mentioned in Results

◂
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scope; however, we assume that the publication of those arti-
cles was randomly distributed during the study period and 
would not impact the conclusions of the study. In addition, 
some media outlets may be registered in one country but in 
fact, they may report in other countries sharing the same 
language. For example, articles published in Cypriot or Aus-
trian media may indeed appear as articles from Greece or 
Germany, respectively, simply because the publishing house 
is located there. Similarly, some outlets publish content in 
several languages and while the readership of the article may 
be in one country because of the language, the database may 
track the source to where the publishing house is located. We 
also acknowledge that limiting the search to online media 
outlets (and excluding social media and television), is likely 
to have underestimated media interest.

5  Conclusions

The publication of safety updates from regulatory authorities 
related to outcomes of assessment of menstrual disorders 
after COVID-19 vaccination was in some countries followed 
by media releases. That in turn led to increased consumer 
reporting of the adverse event to EV. The high volume of 
reports was crucial to prompt safety reviews of heavy men-
strual bleeding.

While this study did not investigate the causal associa-
tion between COVID-19 vaccination and episodes of heavy 
menstrual bleeding, it provided some insights into the influ-
ence of media on reporting behaviours. In the case of heavy 
menstrual bleeding following COVID-19 vaccination, media 
attention led to increased reporting to EV. While future stud-
ies may explore the effect of media attention on reporting 
behaviours to spontaneous reporting systems, we showed 
that these sources of information can be investigated to 
understand the context of safety concerns of public health 
interest.
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