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Abstract. – OBJECTIVE: The pandemic dis-
ease by SARS-CoV-2 infection does not have an 
effective treatment. To prevent the disease, scien-
tists developed vaccines that the clinicians use as 
an emergency licensed vaccine. The objective of 
this study was to determine the side effects in per-
sonnel vaccinated at the Military Central Hospital 
of Mexico with the BNT162b2 vaccine.

PATIENTS AND METHODS: This study included 
the subjects who had received both doses of the 
BNT162b2 vaccine between December 2020 and 
February 2021. We asked about the side effects 
after the first and the second vaccine doses. One 
group had no history of COVID-19, and the second 
had a history of COVID-19. ANTI-SARS-CoV-2 an-
tibodies were measured by the immunodetection 
technique in the second group only.

RESULTS: We included 946 participants, 62% 
were women, and 80% were without comorbid-
ities; 680 were included in the first group, and 
only 266 were in the second group. After the first 
dose, 77% of the first group and 86% of the sec-
ond group presented some side effects. After 
the second dose, 84% of the first group and 89% 
of the second group showed some side effects. 
The main side effect was mild pain. All partic-
ipants (126) were IgG positive, and only 26.9% 
were IgM positive at 17.5 days (12.8 days, 20.3 
days) after the second dose.

CONCLUSIONS: There is a positive correla-
tion between side effects after the first dose in 
patients with a history of previous SARS-CoV-2 
infection compared to those who did not. Never-
theless, this correlation is not present after the 
second dose. The low percentage of IgM could 
be related to the time interval between vaccina-
tion and sample measure.
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Introduction

In December 2019, an outbreak of atypical 
pneumonia of unknown viral origin emerged in 

Wuhan, China. In January 2020, the beta-coro-
navirus SARS-CoV-2 (severe acute respiratory 
syndrome coronavirus) was identified as the etio-
logical agent, which causes the infectious disease 
known worldwide as COVID-19 (coronavirus 
disease 2019). It was declared a pandemic on 
March 11, 2020, by the World Health Organiza-
tion (WHO)1. 

The most common symptoms are fever, cough, 
chest pain, myalgia, and fatigue. Other symptoms 
include sputum production, headache, hemopty-
sis, diarrhea, dyspnea, and lymphopenia. In ad-
dition, chest computed tomography findings are 
bilateral ground-glass opacity lesions2,3.

About 80% of the patients present a mild 
disease, 14% develop a severe condition, and 
5% a critical disease that requires intensive care 
and mechanical ventilation. Elders and people 
with comorbidities, such as chronic obstructive 
pulmonary disease, diabetes, hypertension, and 
heart disease, are at higher risk of developing 
severe disease. In response to the pandemic, safe 
and effective drugs, like antivirals and monoclo-
nal antibodies, have been searched4.

To control this pandemic, several scientific 
groups around the world developed over 300 
projects for the creation of vaccines. At least 40 
have started the clinical phases, and 10 are in 
clinical phase III. The technologies used for the 
development of these vaccines include the use of 
live attenuated viruses, inactivated viruses, the 
use of protein S (Spike) or fragments of it; as well 
as DNA or mRNA platforms5.

On December 11, the F.D.A. (Food and Drug 
Administration) authorized the emergency use of 
the BNT162b2 vaccine developed by BioNTech 
& Pfizer. This vaccine was included by the WHO 
in the emergency use catalog on December 31, 
20206.
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The BNT162b2 is one of the vaccines applied 
in Mexico. It is composed of mRNA modified 
with nucleosides that encode the S glycoprotein 
of the virus, encapsulated in lipid nanoparticles7. 
In a randomized study, they observed efficacy of 
95% in participants without a history of SARS-
CoV-2 infection seven days after application of 
the second dose. This study was made in partic-
ipants older than 16 years, in the United States, 
Argentina, Brazil, South Africa, Germany, and 
Turkey8.

The main adverse reactions reported were 
local pain (84.1%), fatigue (62.9%), headache 
(55.1%), myalgias (38.2%), chills (31.9%), arthral-
gias (23.6%), and fever (14.2 %), mainly mild to 
moderate. Other severe reactions that caused the 
withdrawal of study patients were lymphade-
nopathy, shoulder injury, paroxysmal ventricular 
arrhythmia, and leg paresthesia8,9.

However, little has been reported in Latin 
American populations although, as an emergency 
licensed vaccine, close monitoring of its’ side ef-
fects is required. Therefore, the objective of this 
study was to determine the side effects in person-
nel vaccinated at the Military Central Hospital 
(H.C.M.) with the BNT162b2 vaccine.

Patients and Methods

This study was carried out in a third-level 
hospital in Mexico City. The population was the 
personnel who works within this hospital. It only 
included personnel who had received both doses 
of the BNT162b2 vaccine between December 
2020 and February 2021 and agreed to participate 
in the study by digitally signing the informed 
consent. Individuals who did not correctly com-
plete the digital survey were eliminated. This 
study was approved by the Research Committee 
of the Institution (008/2021) and attached to the 
guidelines of the Declaration of Helsinki.

Two groups were created, the first without his-
tory of COVID-19 and the second with a history 
of COVID-19. For the analysis of side effects, 
both groups were included, but for the determi-
nation of ANTI-SARS-CoV-2 antibodies, only 
participants from the first group were invited.

Through a digital survey using the Survey 
Monkey® platform, sociodemographic data, co-
morbidities, side effects, and the duration of side 
effects were collected.

The determination of the presence of ANTI-
SARS-CoV-2 antibodies was performed using 

a chromatographic immunoassay, for which the 
Specific Serologic Test for the detection of IgG/
IgM Cassette was used, (Previta – INGM-MC42 
Model, Hangzhou, Zhejiang, China).

Descriptive statistics were carried out to study 
the population and secondary effects, and the 
inferential statistics used was through Chi-square 
using the statistical package SPSS v27.

Results

The objective of this study was to determine 
the frequency of side effects of the BNT162b2 
vaccine in H.C.M.

The application of a two-dose schedule of the 
BNT126b2 vaccine is widely recommended due 
to its effectiveness and the low risk of severe side 
effects8. 

In this study, 946 people were included to 
determine the side effects; 62% were women (n 
= 592). The most frequent age range was 30-39 
years of age with 44% (n = 415). Although most 
had not known comorbidities (80%), the most 
frequent comorbidity was overweight, as shown 
in Table I.

There were 680 participants in group 1 and 266 
participants in group 2 (Table II).

After the first dose, 77% of the first group and 
86% of the second group presented some side 
effects. After the second dose, 84% of the first 
group and 89% of the second group presented 
some side effects (Table II).

The main side effects reported in the literature 
are pain at the vaccination site, fatigue, headache, 
fever, and myalgia, similar with what was found 
in our study8,10.

Table III shows the side effects. The main side 
effect in both doses and groups was mild pain in 
the application site. After the first dose, mild pain 
was the most frequent symptom, followed by se-
vere pain and headache.  After the second dose, 
they presented mild pain followed by headache 
and severe pain. Other reported side effects were 
vomiting (n = 16), lymphadenopathy (n = 12), di-
arrhea (n = 7), skin rash (n = 6), dyspnea (n = 6), 
and rhinorrhea (n = 5).

After the first dose, group 2 presented more se-
vere pain, headache, general discomfort, myalgia, 
arthralgia, and chills, than group 1 (Table III). 
However, no significant differences were found in 
side effects after the second dose except for fever.

As reported in phase 1 studies of the vac-
cine, systemic symptoms (headache, general 



M.G. García-Araiza, A. Martinez-Cuazitl, B.E. Cid-Dominguez, R. Uribe-Nieto, et al.

5944

Table I. Sociodemographic characteristics.

		  Vaccinated (N = 946)

Age (years) n (%)	 18-20	 1 (0.1)
	 21-29	 288 (30.4)
	 30-39	 415 (43.9)
	 40-49	 222 (23.5)
	 50-59	 19 (0.2)
	 >60	 1 (0.1)
Gender n (%)	 Female	 592 (62.6)
	 Male	 354 (37.4)
Comorbidities n (%)	 None	 758 (80.1)
	 Overweight	 108 (11.4)
	 Obesity	 29 (3.1)
	 Allergies 	 27 (2.9)
	 Asthma 	 26 (2.7)
	 Arterial hypertension 	 6 (0.6)
	 Type 2 Diabetes	 3 (0.3)
Previous COVID-19	 Non 	 680 (71.8)
	 Yes 	 266 (28.2)
Place of the previous infection n (%)	 Hospital	 234 (24.7)
	 Home	 9 (1)
	 Public transport	 12 (1.3)
	 Other	 11 (1.2)

Table II. Presence or absence of side effects after vaccination in patients with and without previous COVID-19 infection.

			   First dose			   Second dose

		  Group 1	 Group 2		  Group 1	 Group 2
	 Side effects	 n = 680	 n = 266	 p (χ2)	 n = 680	 n = 266	 p (χ2)

Present n (%)	 523 (76.9)	 228 (85.7)	 0.003 (9.054)	 568 (83.5)	 236 (88.7)	 0.044 (4.041)
Absent n (%)	 157 (23.1)	   38 (14.3)		  112 (16.5)	   30 (11.3)	

Table III. Side effects.

			   Group 1	 Group 2		  Vaccinated + Antibody test
	Side Effects 	 Dose	 n = 680	 n = 266	 p (χ2)	 n = 126

Mild Pain	 First 	 315 (46.1)	 120 (45.1)	 0.737 (0.113)	 54 (42.9)
	 Second 	 315 (46.3)	 120 (45.1)	 0.737 (0.113)	 56 (44.4)
Intense Pain	 First 	 222 (32.6)	 117 (44.0)	 0.001 (10.690)	 53 (42.1)
	 Second 	 208 (30.6)	 90 (33.8)	 0.334 (0.934)	 50 (39.7)
Headache	 First 	 185 (27)	 105 (39.5)	 0.0002 (13.537)	 44 (34.9)
	 Second 	 216 (31.8)	 95 (35.7)	 0.245 (1.352)	 46 (36.5)
Fatigue	 First 	 161 (23.7)	 75 (28.2)	 0.149 (2.085)	 35 (27.8)
	 Second 	 177 (26.0)	 62 (23.3)	 0.387 (0.750)	 46 (36.5)
General Discomfort	 First 	 126 (23.7)	 84 (31.6)	 0.00001 (18.853)	 23 (18.3)
	 Second 	 176 (25.9)	 85 (32.0)	 0.060 (3.529)	 40 (31.7)
Myalgia	 First 	 103 (15.1)	 64 (24.1)	 0.001 (10.449)	 17 (13.5)
	 Second 	 141 (20.7)	 66 (24.8)	 0.173 (1.859)	 26 (20.6)
Arthralgia	 First 	 65 (9.6)	 42 (15.8)	 0.007 (7.400)	 12 (9.5)
	 Second 	 103 (15.1)	 48 (18.0)	 0.274 (1.197)	 26 (20.6)
Shivers	 First 	 55 (8.1)	 41 (15.4)	 0.001 (11.252)	 8 (6.3)
	 Second 	 106 (15.6)	 47 (17.7)	 0.435 (0.611)	 15 (11.9)
Fever	 First 	 29 (4.3)	 24 (9.0)	 0.004 (8.184)	 2 (1.6)
	 Second 	 48 (7.1)	 33 (12.4)	 0.008 (6.983)	 6 (4.8)
Numbness	 First 	 22 (3.2)	 8 (3.0)	 0.857 (0.032)	 5 (4)
	 Second 	 31 (4.6)	 8 (3.0)	 0.281 (1.164)	 7 (5.6)
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malaise, fever, and other symptoms.) increased 
after the application of the second dose; while 
local symptoms (pain at the vaccination site) 
remain similar in both8 which concurs with our 
results. These findings might be due to the sec-
ond dose of the vaccine causing a more intense 
activation of the immune system, leading to 
the production of pro-inflammatory cytokines, 
therefore leading to systemic and local mani-
festations10.

Within our results, we identified that patients 
without a history of COVID-19 presented few-
er side effects in the first dose than patients 
with previous SARS-CoV-2 infection. Angyal 
et al11 suggest that the specific response of T 
cells towards protein S is higher in people with 
previous infection relative to those who do not 
have a history of COVID-19; nevertheless, this 
response is paired with two doses of the vaccine 
in people with no history. The reaction to vac-
cination of people with previous SARS-CoV-2 
infection can generate new responses against 
non-recognized regions of protein S during in-
fection, and thus enhance responses towards 
previously recognized epitopes whose titles 
were below detection levels11. This may explain 
the increased frequency of side effects after the 
first dose in people with history of COVID-19 
compared to those without previous infection. 
After the second dose, the side effects were 
similar in both groups; since there is already a 
response by the T cells in people with or without 
a history of infection.

Duration of symptoms was analyzed finding 
that regardless of the history of previous in-
fection or the dose received, almost 50% of the 
patients remitted their symptoms within 24-48 
hours (Table IV).

The presence of IgG and IgM anti-SARS-
CoV-2 was detected in 126 participants of this 
subgroup, predominantly conformed by women 
(77%), the most frequent age range was between 

30 to 39 (46%), the most common comorbidity 
was overweight (18.3%). The side effects present-
ed were similar to those presented by group 1 
(Table III). In a range of 24 to 48 hours after the 
vaccination, the symptoms were mainly remitted 
(Table IV).

All 126 participants were IgG positive, only 
26.9% of them were IgM positive. The time be-
tween second dose vaccination and the collection 
of samples for patients with positive IgG was a 
median of 18 days (13 days, 21 days), and those 
with IgM positives were 17.5 days (12.8 days, 
20.3 days).

The low percentage of people with positive 
IgM may be due to the fact that the sample was 
taken 17.5 days after the second dose, according 
to what has been reported, the maximum peaks 
are at 21 days after the first dose or at seven days 
after the second, so it was unlikely to find posi-
tive levels of IgM12.

Conclusions 

Our results match with other reported litera-
ture. The most common side effects were pain in 
the vaccination site, headache, fatigue, and gen-
eral discomfort, these being well-tolerated and 
remitting between 24 to 48 hours. In addition, a 
positive correlation was identified between the 
existence of side effects after the first dose in 
patients with a history of previous SARS-CoV-2 
infection, compared to those who did not. Howev-
er, this correlation is not present after the second 
dose. Finally, it was found that the IgM absence 
can be related to the interval between the vacci-
nation and the sample collection.
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Table IV. Duration of side effects.

		                                First dose		                         Second dose

			   Vaccinated + 		  Vaccinated +
		  Vaccinated	 Antibody test	 Vaccinated	 Antibody test
	 Time (hours)	 (N = 946)	 (n = 126)	 (N = 946)	 (N = 126)

Less than 24 n (%)	 216 (22.8)	 28 (22.2)	 259 (27.4)	 29 (23)
24-48 n (%)	 424 (44.8)	 61 (48.8)	 402 (42.5)	   57 (45.2)
More than 48 n (%)	 69 (7.3)	 8 (6.3)	 68 (7.2)	 12 (9.5)



M.G. García-Araiza, A. Martinez-Cuazitl, B.E. Cid-Dominguez, R. Uribe-Nieto, et al.

5946

Acknowledgements
This work was supported by the Military Central Hospital, 
SEDENA, we appreciate the collaboration of workers from 
the Military Central Hospital.

References

  1)	 Ortiz-Brizuela E, Villanueva-Reza M, González-
Lara MF, Tamez-Torres KM, Román-Mon-
tes CM, Díaz-Mejía BA, Pérez-García E, Oli-
vas-Martínez A, Rajme-López S, Martinez-Guer-
ra BA, de-León-Cividanes NA, Fernández-García 
OA, Guerrero-Torres L, Torres-González L, Car-
rera-Patiño FA, Corral-Herrera EA, Hernán-
dez-Alemón AN, Tovar-Vargas MA, Serrano-Pin-
to YG, Espejo-Ortiz CE, Morales-Ortega ML, 
Lozano-Cruz OA, Cárdenas-Fragoso JL, Vidal-
Mayo JJ, Hernández-Gilsoul T, Rivero-Sigar-
roa E, Domínguez-Cherit G, Cervantes-Villar LE, 
Ramos-Cervantes MP, Ibarra-González V, Cal-
va-Mercado JJ, Sierra-Madero JG, López-Íñiguez 
A, Ochoa-Hein E, Crabtree-Ramírez BE, Galin-
do-Fraga A, Guerrero-Almeida ML, Ruiz-Pala-
cios GM, Gulías-Herrero A, Sifuentes-Osornio J, 
Kershenobich-Stalnikowitz D, Ponce-de-León A. 
Clinical and epidemiological characteristics of pa-
tients diagnosed with covid-19 in a tertiary care 
center in mexico city: a prospective cohort study. 
Rev Invest Clin 2020; 72: 165-177. 

  2)	 Rothan HA, Byrareddy SN. The epidemiology and 
pathogenesis of coronavirus disease (COVID-19) 
outbreak. J Autoimmun 2020; 109: 102433. 

  3)	 Chih-Cheng L, Tzu-Ping S, Wen-Chien K, Hung-
Jen T, Po-Ren H. Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) and coro-
navirus disease-2019 (COVID-19): The epidemic 
and the challenges. Int J Antimicrob Agents 2020; 
55: 105924.

  4)	 Wang C, Wang Z, Wang G, Lau JY, Zhang K, Li 
W. COVID-19 in early 2021: current status and 
looking forward. Signal Transduct Target Ther 
2021; 8; 6: 114. 

  5)	 Forni G, Mantovani A; COVID-19 Commission of 
Accademia Nazionale dei Lincei, Rome. COVID-19 
vaccines: where we stand and challenges ahead. 
Cell Death Differ 2021; 28: 626-639. 

  6)	 Asociación Española de Pediatría. Comité Ase-
sor de Vacunas. consultado en: https://vacu-
nasaep.org/profesionales/noticias/covid-vacu-
nas-ARN-BNT162b2-BioNTech-Pfizer.

  7)	 Oliver SE, Gargano JW, Marin M, Wallace M, 
Curran KG, Chamberland M, McClung N, Cam-

pos-Outcalt D, Morgan RL, Mbaeyi S, Romero 
JR, Talbot HK, Lee GM, Bell BP, Dooling K. The 
Advisory Committee on Immunization Practices’ 
Interim Recommendation for Use of Pfizer-BioN-
Tech COVID-19 Vaccine - United States, Decem-
ber 2020. MMWR Morb Mortal Wkly Rep 2020; 
18; 69: 1922-1924. 

  8)	 Administration F and D. Pfizer-BioNTech 
COVID-19 Vaccine E.U.A. Fact Sheet for Health-
care Providers 2019; 2019: 1-29. https://www.fda.
gov/media/144413/download.

  9)	 Polack FP, Thomas SJ, Kitchin N, Absalon J, 
Gurtman A, Lockhart S, Perez JL, Pérez Marc G, 
Moreira ED, Zerbini C, Bailey R, Swanson KA, 
Roychoudhury S, Koury K, Li P, Kalina WV, Coo-
per D, Frenck RW Jr, Hammitt LL, Türeci Ö, Nell 
H, Schaefer A, Ünal S, Tresnan DB, Mather S, 
Dormitzer PR, Şahin U, Jansen KU, Gruber WC; 
C4591001 Clinical Trial Group. Safety and Effica-
cy of the BNT162b2 mRNA Covid-19 Vaccine. N 
Engl J Med 2020; 31; 383: 2603-2615. 

10)	 El-Shitany NA, Harakeh S, Badr-Eldin SM, Ba-
gher AM, Eid B, Almukadi H, Alghamdi BS, Alah-
madi AA, Hassan NA, Sindi N, Alghamdi SA, Al-
mohaimeed HM, Mohammedsaleh ZM, Al-Shaikh 
TM, Almuhayawi MS, Ali SS, El-Hamamsy M. Mi-
nor to Moderate Side Effects of Pfizer-BioNTech 
COVID-19 Vaccine Among Saudi Residents: A 
Retrospective Cross-Sectional Study. Int J Gen 
Med 2021; 19; 14: 1389-1401. 

11)	 Angyal A, Longet s, Moore S, Payne RP, Hard-
ing A, Tipton T, Rongkard P, Ali M, Hering LM, 
Meardon N, Austin J, Brown R, Skelly D, Gill-
son N, Dobson SL, Cross A, Sandhar G, Kilby 
JA, Tyerman JK, Nicols AR, Spegarova JS, Me-
hta H, Hornsby H, Whitham R, Conlon CP, Jef-
fery K, Goulder P, Frater J, Dold C, Pace M, Og-
be A, Brown H, Ansari AM, Adland E, Brown A, 
Chand MA, Shields A, Matthews P, Hopkins S, 
Hall VJ, James W, Rowland-Jones SL, Klener-
man P, Dunachie S, Richter AG, Duncan CJA, 
Barnes E, Carroll MW, Turtle L, Silva TI, and Con-
sortium PITCH. T-Cell and Antibody Respons-
es to First BNT162b2 Vaccine Dose in Previous-
ly SARS-CoV-2-Infected and Infection-Naive UK 
Healthcare Workers: A Multicentre, Prospective, 
Observational Cohort Study. Available at SS-
RN: https://ssrn.com/abstract=3812375 or http://
dx.doi.org/10.2139/ssrn.3812375.

12)	 Gobbi F, Buonfrate D, Moro L, Rodari P, Piubel-
li C, Caldrer S, Riccetti S, Sinigaglia A, Barzon 
L. Antibody Response to the BNT162b2 mRNA 
COVID-19 Vaccine in Subjects with Prior SARS-
CoV-2 Infection. Viruses 2021; 5; 13: 422.


