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Abstract: Almost a year after the declaration of the pandemic due to the SARS-CoV-2 virus which
causes the COVID-19 disease and the need to contain the progression and treatment, the promising
option was designing an effective and safe vaccine to reach a state of massive immunity. The first
vaccine approved was the one produced by Pfizer–BioNTech, and its application started in December
2020. Within days of the first applications, 0.2% of adverse events were reported. Herein, a series of
26 cases with the manifestation of adverse events related to the application of the first dose of the
BNT162b2 vaccine from Pfizer–BioNTech in healthcare workers from Mexico. Of these cases, only
five patients were classified with a certainty of anaphylaxis; two of them presented seizures, and
their management is described individually. After the examination of all the cases, the symptoms
were resolved. In Mexico and around the globe, the vaccination process continues, and the report of
possible AEFIs is still needed to contribute to the pharmacovigilance of this new vaccine and improve
its safety profile.

Keywords: COVID-19; SARS-CoV-2; COVID-19 vaccines; vaccines; drug-related side effects and
adverse reactions

1. Introduction

Due to the classification of the COVID-19 disease caused by the SARS-CoV-2 virus as
a pandemic in March 2020 by the World Health Organization (WHO) [1] and the alarming
number of millions of infected people, the vast majority of governments around the globe
had to propose drastic measures to guarantee the population’s safety, and the entire
scientific community started to look for effective treatments to contain disease progression.
An example of this was the RECOVERY Study (Randomised Evaluation of COVID-19
Therapy) [2,3], and the SOLIDARITY international clinical trial supported by the WHO [4].

However, despite the increased number of clinical trials related to COVID-19 treat-
ment and the multiple combinations of therapeutic schemes with or without supporting
evidence [5], the most promising option, like in any infectious disease, was the design of
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an effective and safe vaccine preventing the virus spread and able to facilitate a state of
mass immunity.

In the COVID-19 pandemic scenario, the proposed design of the different vaccine
options included monoclonal antibodies, antiviral and antigenic proteins, peptides, and
modified viruses [6]. The first vaccine able to demonstrate superior effectiveness compared
to others was BNT162b2 by Pfizer–BioNTech. This vaccine was produced by a transcription
of one single messenger RNA (mRNA) chain from a DNA template with information
encoding for the SARS-CoV-2 protein S (Spike protein) [7]. This vaccine could produce
neutralizing antibodies and prevent the joining between the Spike protein and the ACE-2
receptor to avoid viral spread in the body.

In November 2020, this vaccine (BNT162b2 by Pfizer-BioNTech) reported its phase
3 clinical trial results, showing a 95% effectiveness after 28 days of the first dose admin-
istration. Among the advantages demonstrated and unlike the other vaccines (ChadoX1
NCoV-19), ethnic and racial diversity and a wide age range (16 to over 65 years) stand
out [8]. After the evaluation of their results, the FDA and the Advisory Committee on
Immunization Practices issued their recommendations for the application of the BNT162B2
vaccines at the end of 2020. The initial doses were authorized for health workers and
nursing homes [9].

However, a few days after the first applications, 0.2% of adverse events were reported
(4393 out of 1,893,369 applications), of which only 21 cases (0.4%) were severe anaphylactic
reactions, and 7 of these were patients with a history of anaphylaxis from other causes.
The rest of the cases corresponded to local pain, headache, and redness in the application
site [10,11]. Even though all the reports were of total and satisfactory recovery, the main
regulatory entities issued recommendations and absolute contraindications for the vaccine
application. One important recommendation is to have an adequate system to identify and
treat anaphylactic reactions, especially within the first 30 min in which these events have
been observed. In addition, if the reaction is not clear, the absolute recommendation is to
apply the Brighton Scoring System to classify and treat the allergic reaction related to the
vaccine [12].

The vaccination process in Mexico was presented in the Política Nacional de Vacu-
nación contra el Virus SARS-CoV-2 para la Prevención de la COVID-19 en México (National
Vaccination Policy Against the SARS-CoV-2 Virus for the prevention of COVID-19 in Mex-
ico) [13], where five stages of vaccination were included. The first one, from December 2020
to February 2021, was focused on healthcare workers, the second, from February to April
2021, was focused on adults over 60 years old, the third, from April to May 2021, focused
on adults between 50 and 59 years old, the fourth, from May to June 2021, focused on adults
between 40 and 49 years old, and the last one, from June 2021 to March 2022, focused on
the rest of the population. This policy included a mandatory observation period of at least
30 min after the application of the vaccine to identify and treat the possible Adverse Event
Following Immunization (AEFI) on time [13].

The epidemiological surveillance for the identification and notification of AEFIs in
Mexico is based on the Manual de Procedimientos Estandarizados para la Vigilancia
Epidemiológica de Eventos Supuestamente Atribuibles a la Vacunación o Inmunización
(Manual of Standardized Procedures for Epidemiological Surveillance of Events Supposedly
Attributable to Vaccination or Immunization). AEFI surveillance is passive, which is why
the event is detected spontaneously by those who identify it in the healthcare institution or
by notification of the patient. The notification must be made immediately from the system
designed for this purpose at each of the levels of the notification network [14].

From 24 December 2020 to 30 December 2022, the last report on AEFIs in Mexico doc-
umented a total of 38,757 AEFIs, of which 97.01% were non-serious events that occur more
frequently in females; severe AEFIs occur more frequently in women over 60 years of age. In
this same report, it was described that for every 1000 applied doses of BNT162b2 by Pfizer–
BioNTech, there were 0.55 AEFIs, the most common being headaches, pain/tenderness at
the application site, and asthenia. These data are similar to those of the healthcare workers
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population, with 99.11% of non-serious AEFI events during the vaccination process [15].
Also, García-Grimshaw et al. described that about 65.1% of AEFI reported in Mexico were
mostly not serious, neurological symptoms [16].

Despite the existence of the pharmacovigilance system, for the notification and pre-
vention of AEFI, experts recommend the application of various methods of monitoring and
surveillance to increase the security of the used vaccines and to detect new possible effects
occurring, perhaps, due to the vaccination process [17–19]. In Mexico, the management or
evolution of these effects has not been fully documented. For that reason, the objective of
this communication is to present 26 possible AEFIs after the application of BNT162b2 by
Pfizer–BioNTech that required hospital care in the intensive care unit for at least 2 h.

2. Materials and Methods

In January 2021, the vaccination process in Mexico was focused on healthcare workers
who responded to the needs derived from the COVID-19 pandemic and according to the
guidelines established in the Política Nacional de Vacunación contra el Virus SARS-CoV-
2 para la Prevención de la COVID-19 en México (National Vaccination Policy Against
the SARS-CoV-2 Virus for the prevention of COVID-19 in Mexico). The distribution of
vaccines was concentrated in hospital institutions where the immunization was performed.
Following this guideline, each immunized healthcare worker was followed for a period of
at least 30 min after immunization, where possible AEFIs were detected by a specialized
nurse with an inventory of possible symptoms (pain and sensibility in the application site,
headaches, asthenia, and increase in blood pressure) observed after the vaccine application.
This process was conducted under the Passive Surveillance (PS) framework. If no symptoms
were observed in that period, the healthcare worker returned to their usual activities, with
the following instruction: If they present any symptoms related to AEFI, they must inform
and start the monitoring.

According to the vaccination planning, 650 first doses were considered to have been
applied in two days in the Hospital General de San Juan del Río located in San Juan del
Río, Queretaro, Mexico, a second-level hospital. Of these 650 doses, only 545 were applied
due to the appearance of 26 possible AEFIs. A total of 5/26 patients with AEFI cases had to
stay in the hospital for 24 h, and 1/5 of those had to stay at the Intensive Care Unit (ICU)
(Figure 1).
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At the time of reporting any of the possible symptoms related to the vaccination, the
patients were directed to the shock room set up for the vaccination process, where the
following data were recorded: sex, age, comorbidities such as chronic diseases and history
of allergic reaction, symptoms experienced after vaccination and the time of symptoms
onset. After that, the Brighton Scoring System used to classify allergic reactions was applied.
The Brighton Scoring System is based on the definition of cases based on the diagnostic
certainty and major and minor criteria associated with the application of vaccines that
can be observed. The score was classified into 5 categories: Levels 1 to 3 as events which
meet the case definition of anaphylaxis; Level 4 as a reported anaphylaxis with insufficient
evidence to meet the case definition; and Level 5 as a not a case of anaphylaxis [12].

All patients with a possible case of AEFI signed an informed consent form before the
registration of their data, expressing their willingness to share their data in the biomedical
literature, guaranteeing their anonymity and adequate clinical care.

3. Results

In 545 applications of the first doses of BNT162b2 by Pfizer–BioNTech, 26 cases with a
probable AEFI event were identified, which represents 4.77% of the doses applied in the
hospital centre. Of the AEFI reported, 80.77% corresponded to female persons. The average
age was 33.62 years, reporting only one case of a person older than 60 years. Among the
pathological antecedents, 23.08% had a history of cardiovascular comorbidities; in a lesser
proportion, antecedents of respiratory, mental, and endocrine diseases were reported (3.85%
each one), as well as congenital syndromes. Also, 53.85% reported a history of allergies
to drugs (38.46%) and food (19.23%). The self-reported allergies to drugs were allergies to
antibiotics like penicillin, quinolone and fluoroquinolones, cephalosporin, tetracyclines,
and non-steroidal anti-inflammatory drugs.

AEFI events appeared in a range from 0 to 18 h after immunization (mean: 81 min). In
three patients, the symptoms appeared immediately. The symptoms most experienced by
the patients were hypertensive crisis, rash, pruritus, headache, dizziness, and tachycardia.
In addition to these, two cases of seizures were observed, as well as pain at the application
site, nausea, anxiety, fever, and sweating.

According to the Brighton classification, 5 patients (19.23%) were classified as cases
with a higher level of certainty of anaphylaxis (Level 1), 7 (26.92%) with a moderate level of
certainty of anaphylaxis (Level 2), and 14 (53.85%) as cases that did not meet the definition
criteria for anaphylaxis (Level 5).

All AEFI cases were discharged within a maximum time of 24 h according to the
evolution and reduction in symptoms. Of the 26 cases, only 5 remained hospitalized for
24 h, 4 in the internal medicine service and 1 in the ICU. The rest were discharged when the
presence of symptoms decreased, 42.31% in 2 h, 30.77% in 6 h, and 7.69% in 12 h (Table 1).

Table 1. Characteristics of Patients with AEFIs, symptoms, Brighton criteria, symptom onset, and
outcome.

Sex Age
(Years) Comorbidity Symptoms Brighton

Criteria
Symptom

Onset Outcome

Case 1 F 28
Penicillin and

Sulfamethoxazole
Allergy

Tonic seizure,
tachycardia,

hypoxemia, cyanosis,
pruritus, rash, and HBP

1 40 min Discharged due to
improvement after 24 h.

Case 2 F 32 - Dizziness, fever, and
HBP 5 Immediate

(0 min)
Discharged due to

improvement after 6 h.

Case 3 F 69

Phenazopyridine,
Nalidixic Acid, and

Nitazoxanide allergy,
idiopathic

thrombocytopenia

Diaphoresis,
tachycardia, and HBP 5 10 min Discharged due to

improvement after 2 h.



COVID 2023, 3 1213

Table 1. Cont.

Sex Age
(Years) Comorbidity Symptoms Brighton

Criteria
Symptom

Onset Outcome

Case 4 F 51
Benign ventricular

extrasystoles, herniated
discs

Tachycardia,
diaphoresis, anxiety,

and HBP
2 10 min Discharged due to

improvement after 24 h.

Case 5 F 23 Naproxen allergy,
Migraine

Rash, pruritus, nausea,
headache, and HBP 2 120 min Discharged due to

improvement after 8 h.

Case 6 F 21 - Rash, pruritus,
headache, and HBP 5 180 min Discharged due to

improvement after 8 h.

Case 7 F 35 Shrimp allergy Rash, pruritus,
tachycardia, and HBP 1 Immediate

(0 min)
Discharged due to

improvement after 6 h.

Case 8 F 38 - Tachycardia, fever, and
HBP 5 Immediate

(0 min)

Discharged immediately
due to improvement after

2 h.

Case 9 F 22 - Headache, anxiety, and
HBP 5 15 min Discharged due to

improvement after 12 h.

Case 10 F 27

Seafood allergy,
Raynaud Syndrome,
Peripheral Venous

Insufficiency

Rash, pruritus, nausea,
dizziness, and HBP 2 10 min Discharged due to

improvement after 8 h.

Case 11 F 30
Penicillin and contrast

medium allergy,
Gilbert’s Syndrome

Rash, pruritus, nausea,
odynophagia, and

dizziness
2 10 min Discharged due to

improvement after 8 h.

Case 12 F 31
Penicillin, Ibuprofen
and Acetylsalicylic

Acid allergy, and HAS

Rash, pruritus, nausea,
dizziness, xerostomia,
upper and lower limb

numbness

2 10 min Discharged due to
improvement after 6 h.

Case 13 F 28
Pollen and pineapple
allergy, asthma, and

bronchiectasis

Simple and complex
partial seizures,

hypoxemia, dyspnea,
cyanosis, headache,

dizziness, tachycardia,
and HBP

1 5 min Discharged due to
improvement after 24 h.

Case 14 F 42 Diphenidol allergy
Headache, nausea,
vomit, decreased

strength of injected arm
5 15 min Discharged due to

improvement after 24 h.

Case 15 F 41 Cefalexin allergy, SAH,
and depression

Tachycardia, nausea,
xerostomia, oral

pruritus, anxiety, and
HBP

2 20 min Discharged due to
improvement after 6 h.

Case 16 F 48 -

Rash, pruritus,
headache, fever, blurry
vision, face, and mouth

numbness

2 20 min Discharged due to
improvement after 8 h.

Case 17 F 25 -

Rash, pruritus,
dizziness, tachycardia,

anxiety, and
hypertensive
emergency

1 210 min Discharged due to
improvement after 24 h.

Case 18 M 37 Dizziness and HBP 5 20 min
Discharged immediately

due to improvement after
2 h

Case 19 M 28
Avocado and almond
allergy/Oral Allergy

Syndrome
Rash and pruritus 5 120 min

Discharged immediately
due to improvement after

2 h.

Case 20 F 37 Ciprofloxacin allergy

Rash, pruritus,
dizziness, decreased
strength of injected

arm, and HBP

5 40 min Discharged due to
improvement after 6 h.

Case 21 M 47 - Hypertensive
emergency 5 1080 min Discharged due to

improvement after 2 h.
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Table 1. Cont.

Sex Age
(Years) Comorbidity Symptoms Brighton

Criteria
Symptom

Onset Outcome

Case 22 F 45 -

Hypertensive
emergency, mouth and
upper limb numbness,

and headache

5 20 min Discharged due to
improvement after 2 h.

Case 23 F 56

Tetracycline,
Sulfamethoxazole and
Multivitamins allergy,

hypothyroidism

Headache, upper limb
numbness, chills, ear

pain, and HBP
5 60 min Discharged due to

improvement after 2 h.

Case 24 F 19 -
Bronchospasm,

wheezing, tachypnea,
headache, and HBP

1 30 min Discharged due to
improvement after 12 h.

Case 25 M 36 Ibuprofen allergy and
chronic tonsillitis

Rash, face numbness,
and HBP 5 60 min Discharged due to

improvement after 2 h.

Case 26 M 22

Idiopathic
Thrombocytopenic

Purpura and Dry Eye
Syndrome

Myalgia and HBP 5 5 min Discharged due to
improvement after 2 h.

Patients with rash were treated with diphenhydramine 50 mg intravenously as a
single dose and discharged in less than 12 h with oral antihistamine and alarm data that
included the new appearance of the rash, >10 cm erythema at the application site, localized
muscle weakness and neurological disorders. Patients with headaches were treated with
acetaminophen 500 mg−1g and ketorolac 30 mg intravenously and were discharged with
an analgesic prescription. Diazepam 5 mg was administered intramuscularly to one case
(number 13) of a patient who presented generalized partial seizures; at least the use of
epinephrine was not needed.

Of the 26 AEFIs identified after immunization, the presence of seizures in response
to vaccination was observed in two cases. Both cases were classified into Level 1 in the
Brighton Criteria (higher level of certainty of anaphylaxis). These cases and their treatment
are described in the next section.

3.1. Clinical Case 1

A 28-year-old female patient presented with an allergy to penicillin and trimetho-
prim/sulfamethoxazole diagnosed in childhood. Forty minutes after the application of the
vaccine, she presented a rash on the ears, neck, and arms. Diphenhydramine 50 mg was
administered intravenously, so the rash eased in a few minutes. One hour after the vaccine
application, she presented a witnessed tonic seizure manifested by abnormal arm extension,
mydriasis, and eye deviation upwards and to the left for 20 s with hypoxemia when the
oxygen saturation by pulse oximetry (SpO2) was 84%. Therefore, an oxygen mask with
a reservoir bag was used, which increased SpO2 to 98%. The patient presented post-ictal
status for 30 min with the following vital signs: blood pressure (BP) 156/90 mmHg, heart
rate (HR) 138 beats per minute (bpm), and respiratory rate (RR) 32 breaths per minute.
Later, she regained alertness without neurological deficit or complications. Two hours later,
she maintained BP: 130/87 mmHg, HR: 106 bpm, RR: 22, and SpO2: 100%. She was kept
under observation with a headache and was discharged after 24 h (Table 1, Case 1).

3.2. Clinical Case 2

A 28-year-old male patient presented with a history of asthma and bronchiectasis, was
treated with inhaled bronchodilators, was allergic to pineapple and unspecified contact
with pollen. Five minutes after applying the vaccine, he presented simple tonic–clonic
partial seizures in the upper and lower right limbs with decreased alertness (from simple
to complex), with alertness recovery 30 s after diazepam 10 mg was administered intra-
muscularly. He remained under observation and presented muscle weakness on the right
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body hemisphere that resolved in 30 min. Later, he presented wheezing and 88% oxygen
saturation by pulse oximetry, which required the administration of bronchodilators and
supplemental oxygen. The patient was discharged hassle-free after 24 h (Table 1, Case 13).

4. Discussion

A total of 4.77% of the vaccination doses applied (26 cases) in the healthcare centre
were identified as possible AEFI; of these cases, only 12 were classified as Level 1 or 2 in the
Brighton Criteria with some level of certainty of anaphylaxis. Most affected people were
female people, younger, and with a history of allergies to drugs and food, with systemic,
dermatological, cardiovascular, and neurological symptoms the first to be described in the
progression of the response. Due to the number of cases with a reaction event to vaccination
in the Hospital General de San Juan del Río during the first vaccination day (January 2021),
the process was stopped to guarantee healthcare for those who required it during and
after the vaccine application. The immunization process was continued after the successful
resolution of the previous events.

Vaccination in Mexico began in December 2020 with the Pfizer–BioNTech BNT162b2
vaccine. Healthcare workers were the first group to be vaccinated. By the end of 2020,
11.1 AEFIs were observed per million doses of the Pfizer–BioNTech vaccine, and 71% of
these occurred within 15 min of vaccination [5]. Since these adverse effects were identified,
the FDA issued a recommendation asserting that the application of the Pfizer–BioNTech
vaccine should be avoided in people with a known history of severe allergic reactions to
any component of this vaccine. Also, a warning was issued to people with a history of
alterations and immune diseases who could experience a major risk of AEFIs after the
vaccination. This recommendation came from the first PS after vaccination started [20].
These recommendations were also applied in the Política Nacional de Vacunación contra el
Virus SARS-CoV-2 para la Prevención de la COVID-19 en México (National Vaccination
Policy Against the SARS-CoV-2 Virus for the prevention of COVID-19 in Mexico).

Currently, 133,972,266 doses of COVID-19 vaccines have been applied in Mexico, of
which 35,874,667 were from Pfizer–BioNTech with a rate of 0.55 AEFI per 1000 doses [15],
and around the globe, different research groups have reported the frequency of AEFIs
due to the Pfizer–BioNTech vaccine application. In Lebanon, 0.99 cases per 1000 doses
administrated was reported [21], while in Vietnam, the proportion of AEFI after the first
dose was 24.4% [22], and in The Netherlands, the percentage was 40.76% after the first
dose. This percentage is lower than that of other vaccine brands (AstraZeneca, Janssen, and
Moderna) [23].

Despite the frequency of AEFIs observed, the current and available evidence about
COVID-19 vaccination supports immunization as a key to controlling the pandemic [24].

In our PV, we observed the typical symptoms reported after the first doses of any
COVID-19 vaccine: headaches, pain/tenderness at the application site, and asthenia,
symptoms more frequently observed in the female sex, a situation that has been previously
observed in different studies. Green et al. showed that the risk of adverse events (allergic,
local, neurological reactions and any adverse event) following the first dose was higher in
females without age correlation [25], and the mechanisms underlying this situation are not
fully understood, but some authors hypothesized that the high frequency of adverse events
in females can be explained by a stronger immediate response to the antigen modulated
through the innate immune system [26,27], the role of the testosterone in depressing
immune response [28,29], and the localization of the ACE2 and ANG-II receptor type 2 in
the X chromosome [30,31].

According to our observation, 53.85% of the individuals who experienced possible
AEFIs had a history of allergy to drugs or foods. In this line, Nittner-Marszalska et al.
reported that individuals with a history of allergy are at greater risk of experiencing
adverse effects after immunization with the Pfizer–BioNTech vaccine [32]. The authors
hypothesized that this observation could be explained by a lower reactivity threshold of
effector cells to non-IgE activating factors and the activation of other cell populations.
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Along the same line, most of the adverse reactions like allergies are not attributed to the
vaccine’s active ingredient and could occur due to the excipients such as the polyethylene
glycol (PEG) which was added in the Pfizer–BioNTech vaccine to stabilize the nanoparticle
containing the mRNA [33]. PEG is also found in several products on the market, including
drug and beauty products such as lotions or lubricants [34]. However, the diagnosis of PEG
allergy is rare, consistent with the low rate of anaphylaxis cases after the Pfizer–BioNTech or
Moderna vaccine application, even when there are reports of anaphylaxis with confirmed
PEG allergy [35]. Despite the recommendation to avoid the Pfizer–BioNTech vaccine in
individuals with an allergy to vaccine ingredients or PEG, some authors have reported that
one individual with a history of severe PEG anaphylaxis could safely receive the dose of
Pfizer–BioNTech with pre-treatment [36].

Another mechanism related to adverse effects, widely described in PEG-containing
nano-drugs, is CARPA (complement-activation-related pseudo-allergy). These reactions are
immediate and IgE-independent with characteristic symptoms of type I hypersensitivity
reactions [37]. A mechanism is proposed where the first step is the binding of antibodies
to liposomes, which causes a complement activation and a release of anaphylatoxins that
manifest their stimulatory effects on innate immune cells that mediate an allergic reac-
tion and secrete vasoactive and inflammatory mediators responsible for hypersensitivity
symptoms [38].

The first adverse effects reported in our PV were cutaneous. They were characterized
by exanthema, hives, and in some patients the criteria for anaphylaxis were not met, so
epinephrine was not used as an initial treatment [39]. According to the CDC guidelines,
the treatment of skin lesions must be performed with symptomatic administration of
antihistamines and the application of topical steroids [24]. The EAACI guidelines for
anaphylaxis treatment also recommend the use of H1 antihistamines as the third line
of treatment to improve cutaneous symptoms; another recommendation is a concern
about the use of corticosteroids; their effects can reduce the risk of respiratory symptoms
in the late phase of anaphylaxis [25]. It is important to highlight the differences in the
treatment to control the anaphylactic reaction. In our observations, it was found that
the use of antihistaminic drugs may be the correct therapy for the management of the
anaphylactic reaction associated with immunization with the Pfizer–BioNTech vaccine.
This could be justified due to the fact that some skin reactions cannot be explained by
immunologically mediated mechanisms, such as dizziness, nausea, or tachycardia, and
according to current definitions, they are not considered real allergic reactions, since an
immunological mechanism that justifies clinical manifestations has not been identified [40].

Most adverse reactions to medications or vaccines are frequently considered by health
providers as allergic reactions; however, according to recent reports, the anaphylaxis
index is 1.31 (95% CI, 0.90–1.84) per million doses of vaccines [21]. It is not possible
to determine the type of reaction that occurred in our patients, although by the time of
appearance of the lesions, in a few minutes, it can be inferred that the mechanism is related
to type I hypersensitivity since, although skin lesions have also been reported for type IV
hypersensitivity, these are retarded [22]. The presence of urticaria as a reaction that occurs
in the first 4 h has been reported by some authors. Out of 55 cases, 30 (55%) presented
urticaria with the BNT162b2 vaccine, and 25 (45%) with the mRNA1273 vaccine; in this
case series, one patient had cholinergic urticaria, and the adverse reaction was triggered by
heat rather than by reaction to the vaccine [23].

Esquivel-Valerio et al. described the adverse events after the application of diverse
vaccines authorized in Mexico in a population with rheumatological diseases. They ob-
served 70.2% of pain in the injection site, 34.7% of fatigue, 30.6% of headache and 29.3%
of muscle pain. Unlike our reported cases, there were no rash or urticarial reactions. The
report is not specific about the previous treatment of rheumatic disease [26].

The AEFIs reported in our PV are consistent with the results in the literature, but the
presence of symptoms such as dizziness, nausea, tachycardia, and hypertensive crisis could
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be explained by the anxiety caused by the application of new treatments such as the vaccine
for the prevention of COVID-19 [41].

After applying the first dose of these vaccines, if an associated severe adverse effect has
occurred, it is necessary to assess the risk of applying the second dose without preparation.
A thorough review by an allergy and immunology specialist is proposed to be performed,
especially in individuals with a high risk of AEFIs.

In Mexico and around the globe, vaccines from different producers are still needed
to guarantee pandemic control. For that reason, the pharmacovigilance of all kinds of
vaccines is required, not just to improve their safety, but also to increase the willingness to
vaccination.

It is appropriate to recognize that the descriptions offered here come from an ob-
servational study in the PV framework, and due to these characteristics, there are some
limitations that must be discussed: (1) this report comes from AEFIs that occurred in a
healthcare population which is more prone to communicate possible events related to the
vaccine. This situation is also related to the second limitation: (2) the ages of the individuals
reporting AEFIs are similar to the ages of patients in previous studies conducted in health-
care workers, which reduced the external validity of the observations [42–44]. (3) Due to the
characteristic of the PV, it was impossible to identify the data from those who did not report
an AEFI and assess the risks of those that reported an AEFI due to some characteristic
such as allergy and COVID-19 disease history (vaccine allergy). Despite the limitations
in this work, all the symptoms reported by the individuals who experienced AEFIs were
confirmed by a healthcare worker in order to reduce the bias of reporting. We reached
consensus to classify the possible anaphylaxis due to the vaccine based on the Brighton
criteria, which was improved to adhere to the current evidence, the US National Institute
of Allergy and Infectious Disease/Food Allergy Anaphylaxis Network (NIAID/FAAN)
and the World Allergy Organization (WAO) standards [45]. Also, this work is one of a
few reporting on healthcare workers from Mexico, and it contributed to vaccine safety
evaluation.

5. Conclusions

The Pfizer–BioNTech COVID-19 vaccine presented uncommon adverse reactions in
this case series, but these adverse reactions were successfully resolved. It is mandatory
to continue the pharmacovigilance of each vaccine developed to control the COVID-19
pandemic to improve the safety profile of each vaccine, which will increase the willingness
to vaccination in the population.
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