
Camacho et al. World Allergy Organization Journal (2021) 14:100570
http://doi.org/10.1016/j.waojou.2021.100570
Open Access

Anaphylaxis and COVID-19 vaccines:
Real-time interest using Google Trends
Bernardo Camachoa,b, Rita Aguiara*, Luciana Kase Tannoc,d,e, Ignacio J. Ansoteguif and
Mario Morais-Almeidaa
INTRODUCTION

Vaccines have made an enormous contribution
to global health. The year is now 2021, and once
again we turn to vaccination in the midst of one of
our greatest challenges in recent history. On
March 11, 2020, the World Health Organization
(WHO) officially announced that COVID-19 had
reached the status of a global pandemic.1

Mass vaccination against COVID-19 started in
December 2020, and several vaccines have been
approved for worldwide usage, with 8 of them
currently being administered in numerous coun-
tries. Vaccines frequently cause adverse events,
although these are rarely due to an allergic reac-
tion. Shortly after mass vaccination started with the
Pfizer-BioNTech COVID-19 vaccine BNT162b2, 2
and 6 cases of anaphylaxis were reported in the
United Kingdom and the United States, respec-
tively. Since then, millions of people have been
vaccinated, and anaphylaxis due to the mRNA
vaccines are still uncommon events.2

However, misinformation can lead to hesitancy
in regard to vaccination, and our duty as health
professionals should be to provide clear, evidence-
based analysis on the risks and the benefits of
being vaccinated. Our goal was to understand if
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the general population is overly concerned about
possible severe allergic reactions, which might
result in not vaccinating against this deadly
disease.

The COVID-19 vaccines most frequently used
worldwide are the Pfizer-BioNTech’s Comirnaty,
Moderna’s mRNA-1273, and AstraZeneca’s
AZD1222, with similar mechanisms but different
excipients. Several side effects have been associ-
ated with all these vaccines, the most common
ones being injection site tenderness and pain,
tiredness, headache, muscle pain, chills, and fever,
especially after the second dose.3–6 Regarding
allergic reactions, namely anaphylactic reactions,
there were no reports during the phase 3 testing
of these vaccines, that included near 50 000
patients.

Anaphylaxis, which is defined as a “serious sys-
temic hypersensitivity reaction that is usually rapid
in onset and may cause death”, can be caused by
numerous triggers and its diagnosis is based on
clinical criteria.7,8 Early surveillance reports have
shown that, after the start of mass vaccination,
anaphylaxis due to the mRNA vaccines are still
uncommon events, occurring at a rate of 4.7 per
million doses administered for the Pfizer-
BioNTech vaccine and 2.5 per million doses
administered for the Moderna vaccine.9–11 The
general risk of anaphylaxis due to vaccines is
described as occurring at a rate of 1.31 (95 % CI,
0.90–1.84) per million vaccine doses from a large
population-based studies, which indicates a rela-
tive risk increase regarding the COVID-19 vac-
cines, albeit the absolute risk remaining quite
low.12,13

Google Trends (GT) is an online, easily acces-
sible tool that shows how often a given search term
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is entered into Google’s search engine, the most
used in the world. As a result, it illustrates the
popularity of top search queries across various
regions and languages. With the increasing use of
the Internet, it is important to have an awareness of
what the general population is searching for,
especially regarding controversial topics such as
COVID-19 and the vaccines we have mentioned
thus far. This information can be useful in order to
try to face the challenges of distrust and disinfor-
mation campaigns that are ubiquitous in our cur-
rent times. Our goal was to find any upsurge in
online interest related with possible severe allergic
reactions to the anti-COVID-19 vaccines.
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MATERIALS AND METHODS

We conducted a GT worldwide search to look
for any increase in Relative Search Volume (RSV) in
the last 5 years regarding the search terms:
“Anaphylaxis” and “Vaccine anaphylaxis”. The
search has been performed on February 4, 2021.
RSV shows search interest over time relative to the
highest point on the graph for the given region
and time, but it doesn’t demonstrate the absolute
search volume.14 Besides our worldwide search,
we also analyzed the RSV regarding the search
term “Anaphylaxis” in 3 European countries, with
different speaking languages (Germany, Italy, and
Spain) and in the United States of America (USA).
Fig. 1 Relative search volume over time in the past 5 years (February 2
worldwide; b) in the USA; c) in Germany; d) in Italy; e) in Spain. The hig
volume (RSV), decreasing to 0 RSV, indicating no interest
RESULTS

We found that worldwide, there was a major
increase in the “Anaphylaxis” and “Vaccine
anaphylaxis” RSV in December 2020, continuing
up to January 2021. We also found a similar in-
crease in the “Anaphylaxis” RSV in the included
countries. This coincides with the beginning of
mass vaccination with the new mRNA vaccines and
with the AstraZeneca adenovirus vector vaccine, as
shown in Fig. 1 and Fig. 2.
DISCUSSION

We believe this sudden interest in anaphylaxis is
related to reports of some severe allergic reactions
to these vaccines that were widespread through the
internet worldwide. It is evident that in the last 5
years, the interest in “anaphylaxis” has never been
this high, which shows that the overall population is
concerned with possible severe allergic reactions
and that could affect any decision-making
regarding being vaccinated or not. The fact that
the interest in the search term “Vaccine anaphylaxis”
has also increased supports this particular concern.

All things considered, COVID-19 has killed mil-
lions of people worldwide, and only a very small
sample of vaccinated persons has had to deal with
severe complications, meaning that in almost all of
the cases, the benefits severely outweigh the risks.
Apart from patients with previous reactions to the
016 until January 2021) of the search term “Anaphylaxis”: a)
hest interest on a search query is quantified as 100 relative search
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Fig. 2 Relative search volume over time in the past 5 years (February 2016 until January 2021) of the search term “Vaccine anaphylaxis”,
worldwide. Data source: Google Trends (https://www.google.com/trends)
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COVID-19 vaccine components, recent reports
suggest that there is no clear indication that previ-
ous allergic reactions (including anaphylaxis) to any
type of food, insect stings, and drugs (where the
trigger has been identified), family history of al-
lergies, previous non-systemic reaction to a vaccine,
asthma, or allergic rhinitis, produces an incremental
risk for an adverse reaction of any kind to COVID-19
vaccination.13,15 Anyone who gets vaccinated
against COVID-19 should be monitored on site.
There are also algorithms set in place in all the
vaccination centers so that in case any of these re-
actions occur, a timely response ensues. Vaccination
providers should have the appropriate personnel,
medication, and equipment, and should immedi-
ately treat patients experiencing anaphylaxis with an
intramuscular injection of epinephrine.

In conclusion, anaphylaxis awareness is appar-
ently the highest it has ever been, and we should
take this opportunity to encourage patients to look
for health care professionals if there is any uncer-
tainty about any past allergic reactions, allowing for
correct anaphylaxis management. From an interna-
tional perspective, the World Allergy Organization
(WAO) addressed the goal of increasing awareness
of anaphylaxis during World Allergy Week 2021.
Only a very small percentage of the population have
real contraindications to vaccination, so we must
prevent as many people as we can from deciding
against vaccination due to misinformation.13,15 The
increased interest and concern of the population in
this particular topic should be a wake-up call to
health care professionals to increase their pre-
paredness to better advise patients.

The limitations of our study should also be taken
into account, given that data from GT should not be
interpreted as epidemiologically accurate.The exact
volumes of queries are not known, limiting the way
that the data can be processed and as this field of
research is relatively new, there is no standardway of
reporting, resulting in the samemeaning of different
terms between different reports.

Last but not least, it is imperative that notifica-
tion and surveillance of allergic/anaphylactic re-
actions to these novel COVID-19 vaccines proceed
to narrow down the scarce group of patients for
whom the vaccine will be contraindicated and not
to exclude those who could receive the vaccine
uneventfully and be protected against this life-
threatening disease.16 With this in mind, we
believe that more research is needed to find the
real cause of anaphylaxis and that usage of this
vaccine is still in the early stages. Millions of
people have perished to COVID-19, and given
that only a very small percentage of the population
has had severe complications associated with
vaccination, it is vital that we try to lessen the
impact of vaccine hesitancy.
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