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ABSTRACT
Aim: Detection and tracing of suspicious adverse reactions (ARs) in community pharmacies after the 

second of COVID-19 vaccine dose. Comparison between doses.
Methods: Design: prospective observational study.
Subjects: vaccinated against COVID-19, of legal age, who consent to participate.
Variables: number and percentage of participants with ARs. Number, type and frequency of ARs. Im-

pact on their daily life. Relations between variables. 
Approved by the Galician Ethical Committee of Research with medicines.
Results: 693 participants with the 2nd dose, 63.6% women. Age 56.8 years. 312 (45.0%) vaccinated, 

49.4% women and 37.3% men (p<0.0001), reported at least one AR: 43.9% with Comirnaty®, 37.7% with 
Vaxzevria®, 63.0% with Spikevax®.

There were 972 ARs, 75.2% in women and 24.8% in men (p<0.0001). Mean 1.4/vaccinated (maximum 
11). The most prevalent AR: pain at injection site 197 (28.4%), tiredness/fatigue 141 (20.3%), myalgia 112 
(16.2%), headache 95 (13.7%), fever 84 (12.1%). 

51 participants with ARs needed professional help: 10 from the doctor, 6 in the emergency room, 3 in 
hospitals (1 referral), 33 in the pharmacy. 70 (15.1%) were prevented from their daily activity. 201 Ars from 
vaccinated persons were reported.

Number of people vaccinated with ARs and the number of ARs were less with the 2nd dose (p<0.05). 
Inverse relationship (p<0.05) between “age” and “number of vaccinated with ARs”, “need for profes-

sional care” and “prevented daily activity”.
Conclusions: The number of vaccinated participants with ARs and their number was also high with the 

second dose, although lower than with the first. Women and younger people are predictive of increased 
risk of AR after vaccination against COVID-19.

INTRODUCTION
Since its inception in 2019 the COVID-19 pandemic has until 19 January 2023 in 
over 190 countries been responsible for a total of 668,086,462 confirmed cases and 
6,731,034 deaths (1). In Spain, the number of confirmed cases as of 13 January 2023 
stands at 13,711,251 and the official number of deaths is 117,789 according to the 
Spanish Ministry of Health (2).
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ABBREVIATIONS
1st D/2nd D: first dose/second dose
AB test: antibody test
AG test: antigen test
AR: adverse drug reaction/event
CO: Comirnaty®
COVID-19: Coronavirus Infectious 
Disease-19
CP: community pharmacist/
community pharmacy
FEDRA: Spanish Pharmacovigilance, 
Adverse Reaction Data
JA: Jcovden® (COVID-19 Vaccine 
Janssen®)
mRNA: messenger ribonucleic acid 
OAP: Official Association of 
Pharmacists
PCC: point of continuous care
PCP: primary care physician
PCR: Polymerase chain reaction
PV: pharmacovigilance
RECm: Research Ethics Committee 
on Medicinal Products
SARS-CoV-2: Severe Acute 
Respiratory Syndrome-CoV-2
SP: Spikevax®
VZ: Vaxzevria®
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Successive doses of the vaccines already administered 
to virtually the entire Spanish population (92.6% popula-
tion >12 years with full regimen, 91.0% ≥60 years with 
first booster dose and 56.0% ≥60 years with second booster 
dose, with adapted vaccine) (3) have both very significant-
ly reduced lethality and the number of people with severe 
or critical illness; and therefore, hospital and intensive care 
admissions (2,4).

However, the SARS-CoV-2 virus continues to circulate 
and successive waves continue to infect with new variants. 
However, the immunity acquired with each vaccine dose is 
estimated to be effective for a limited period of time, ap-
proximately 5-6 months (5,6); which makes it necessary to 
continue administering new booster doses, especially to the 
most vulnerable sectors of the population (7).

Health authorities periodically report suspected ad-
verse reactions or events (ARs) to vaccines reported to the 
National Pharmacovigilance System (FEDRA), which makes 
it possible to verify their safety after the administration 
as of 31 December 2022 of almost 111,293,866 doses in 
Spain (8).

Pharmacovigilance (PV) activities are included among 
the competences and tasks of the community pharma-
cist (CP) in Spanish state and autonomous community 
legislation (9-11). Consequently, during 2021 the Berbés 
Group in collaboration with the Official Associations 
of Pharmacists of Ourense and Pontevedra carried out 
a training campaign among the CPs of both provinces 
and an awareness campaign aimed at the population at-
tending community pharmacies (CP) to detect and report 
suspected adverse reactions experienced after adminis-
tering the first two doses of vaccines. The results were 
presented at the SEFAC 10th National Congress of Com-
munity Pharmacists and won the prize for best research 
project. The analysis of those corresponding to the first 
dose were published in the work of Mera-Gallego et al. 
(2023) (12).

This study shows the results corresponding to suspicions 
of AR detected with the second dose of vaccines and the 
comparison of results between both doses.

OBJECTIVES

General
To collaborate in the evaluation of the safety of COVID-19 
vaccines after administration to patients who subsequently 
visit community pharmacies.

Specific
 • To record and quantify the suspicions of AR detected af-
ter the second dose of vaccines.

 • To evaluate the consequences in terms of the need for 
professional care and the impact on daily life.

 • To notify these ARs to the Galician Pharmacovigilance 
Centre.

 • To compare the frequency, degree and type of reactivity 
to the vaccines between the two doses administered to 
the same patients.

 • To study possible relationships between variables.

MATERIAL AND METHODS

Design
A prospective observational quasi-experimental study, per-
formed in CP in the provinces of Ourense and Pontevedra, 
from February 2021, when the SARS-CoV-2 vaccines began 
to be administered to the general population, to December 
2021.

Methodology
The methodology is reported in detail in the article by 
Mera-Gallego et al. (2023) (12). Follow-up was performed 
after the second dose of vaccinated persons incorporated 
into the study, recording the new suspicions of AR experi-
enced and the impact on their daily life.

The same variables were analyzed as in the first part, 
results were compared between the two doses of vac-
cine and possible relationships between variables were 
studied.

The study received a favourable opinion from the 
Galician Drug Research Ethics Committee (RECm) (Code 
2021/007).

Sample size
For the analysis of AR suspicions with the second dose, the 
sample size was identical to that reported in the aforemen-
tioned article. The sample needed for comparison between 
variables with a power of 80.0% to detect differences in 
the contrast of the null hypothesis H0:p1=p2 by means of a 
McNemar test for two related samples; taking into account 
a statistical significance level of 5%, and assuming that 
the proportion in the experimental group can be reduced 
by about 20%, is calculated as 119 pairs of experimental 
units.

Presentation of results and  
statistical analysis
The statistical programme SPSS® 22.0 for Windows® 
(IBM® New York, USA) was used for data analysis. Qual-
itative data were expressed as percentages and quanti-
tative data as mean (m) and standard deviation (SD). The 
chi-square test was used for the analysis of qualitative 
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variables, student t test for quantitative variables with 
normal distribution, and Mann-Whitney test for quantita-
tive variables with non-normal distribution. The Wilcoxon 
test was used for the analysis of paired data. Pearson or 
Spearman correlation analytical techniques will be used to 
relate quantitative variables. Statistical significance will 
be set at P<0.05.

RESULTS

Demographic data
A total of ten pharmacies in the province of Pontevedra 
and two in the province of Ourense participated, incorpo-
rating 781 cases of persons vaccinated with the first dose 
(First D). After the second dose (Second D) there were 88 
(11.3%) fewer cases: 43 had received Jcovden® (formerly 
COVID-19 Vaccine Janssen®), 39 had been infected be-
tween doses, one did not want to receive the second dose 
due to AR of the first dose and five could not be contact-
ed. There were 693 participants, 441 (63.6%) women and 
252 (36.4%) men, whose mean age was 57.8 (SD=18.0) 
(range=18-97).

The diseases they reported were: 219 hypertension, 
163 dyslipidemia, 146 neuropsychiatric disorders, 98 other 

heart diseases, 86 diabetes, 59 chronic obstructive pulmo-
nary disease (COPD)/respiratory problems, 50 thyroid and 
315 other health problems. Number of pathologies per par-
ticipant: two (0.3%) with eight pathologies, two (0.3%) 
with seven, 11 (1.6%) with six, 21 (3.0%) with five, 71 
(10.2%) with four, 88 (12.7%) with three, 102 (14.7%) with 
two pathologies, 183 (26.4%) with one, 213 (30.7%) with 
no pathologies. A total of 23 (3.3%) had some acute pathol-
ogy (unrelated to the first dose) at the time of receiving the 
vaccine, the most common were: cold/flu (4), vertigo (3), 
joint inflammation (3) and cold sores (2).

The demographic characteristics of the participants in 
our study who received the second dose are shown in Ta-
ble 1. Totals for the first dose and comparisons between the 
two are included.

Vaccines 
A total of 418 (60.3%), 268 (64.1%) females and 150 (35.9%) 
males received as second dose Comirnaty® (CO) vaccine, 175 
(25.3%) Vaxzevria® (VZ), 66 (37.7%) males and 109 (62.3%) 
females and 100 (14.4%) Spikevax® (SP), 64 (64.0%) females 
and 36 (36.0%) males. In the second dose, nine (1.2%) par-
ticipants received a different vaccine from the first, the first 
dose of VZ and the second CO (8) and SP (1).

A total of 175 (25.2%) used drugs as prophylaxis for 
possible AR; 145 (82.9%) used paracetamol.

Table 1 Demographic characteristics by sex

Women
n (%)*

Men
n (%)*

Total Second D
n (%)*

P-value
F/M

Total First D
n (%)*

P-value
First/Second D

Participants 441 (63.6) 252 (36.4) 693 (100.0) 781 (100) 0.1404

Age m (SD) (range)
57.9 (18.8) 

(18-97)
60.1 (16.4) 

(21-89)
58.7 (18.0) 

(18-97)
0.0088 56.8 (17.9) 

(18-97)
0.2909

Lives alone 61 (13.8) 40 (15.9) 101 (14.6) 0.4717 112 (14.3) 0.2223

Smoker 72 (16.3) 47 (18.7) 119 (17.2) 0.4426 131 (16.8) 0.4112

Age ≥60 years 209 (47.4) 148 (58.7) 357 (51.5) 0.0039 367 (47.0) 0.3409

Risk group 209 (47.4) 150 (59.5) 359 (51.8) 0.0020 389 (49.8) 0.4056

Anticoagulated 45 (10.2) 65 (25.8) 110 (15.9) <0.0001 119 (15.2) 0.4257

Had COVID-19** 21 (4.3) 18 (6.1) 39 (5.0) 0.2125 64 (8.2) 0.0107

Had PCR 183 (41.5) 90 (35.7) 273 (39.4) 0.1316 330 (42.3) 0.7558

AG test was performed 118 (26.8) 64 (25.4) 182 (26.3) 0.6946 217 (27.8) 0.8869

Had AB test 67 (15.2) 27 (10.7) 94 (13.6) 0.0850 102 (13.1) 0.6772

Did ≥2 tests 139 (31.5) 76 (30.2) 215 (31.0) 0.0969 242 (31.0) 0.8332

** Percentages refer to the total number of participants in each column.
** The data correspond to contagion between doses and refer to the total number of vaccinated with the first dose.
PCR: polymerase chain reaction; AG test: antigen test; AB test: antibody test.
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Suspected adverse reactions
A total of 312 (45.0%) vaccinated, 218 females (49.4%) and 
94 (37.3%) males (P<0.01) reported at least one adverse re-
action after the second administration; 183 (43.9%) CO, 66 
(37.3%) VZ and 63 (63.0%) SP. Table 2 shows the distribu-
tion of persons who suffered ARs with the three vaccines 
according to sex. 

The total number of adverse reactions manifested by 
respondents was 972; 731 (75.2%) by women and 241 
(24.8%) by men, P<0.0001.

The mean number of ARs manifested by vaccinated 
people was 1.4 (SD=2.2) (range: 0-11), 1.0 (SD=1.6) (range: 
0-10) in males and 1.7 (SD=2.4) (range: 0-11) in females. 
The percentages of vaccinated in relation to the number of 

ARs  referred are shown in Figure 1, with no statistically sig-
nificant difference between sexes (P=0.1132). The maximum 
was 11 ARs, in three women.  

The most prevalent ARs, affecting >10% of vaccinated 
people, were: injection site pain 197 (28.4%), tiredness/fa-
tigue 141 (20.3%), muscle pain 111 (16.2%), headache 95 
(13.7%) and fever 84 (12.1%). 

Table 3 shows all the suspicions of ARs expressed by the 
subjects vaccinated with the second dose. Of these, we in-
dicate with an * those that had already been detected with 
the first dose and were not included in the specifications. 
Two ** indicates those that had not been detected with the 
first dose and are also ARs not included in the correspond-
ing specifications.

Table 2 Distribution by sex and vaccine brand of participants with AR

Women Men Total

Total
n (%)

With AR
n (%)*

Without AR
n (%)*

With AR
n (%)*

Without AR
n (%)*

With AR
n (%)*

Without AR
n (%)*

CO 132 (49.3) 136 (50.7)  51 (34.0) 99 (66.0) 183 (43.9) 235 (56.1)  418 (60.3)

VZ 44 (40.4) 65 (59.6) 22 (33.3) 44 (66.7) 66 (37.7) 109 (62.3) 175 (25.3)

SP 42 (65.6) 22 (34.4) 21 (58.3) 15 (41.7) 63 (63.0) 37 (37.0) 100 (14.4)

218 (49.4)** 223 (50.6)** 94 (37.3)** 158 (62.7)** 312 (45.0)*** 382 (55.0)*** 693 (100.0)

*** Out of total sex vaccinated with each vaccine.
*** Out of total sex.
*** Out of total vaccinated.

Figure 1 Percentage of participants and number of ARs reported
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Second dose Total
% of total 
vaccinated

% of 
vaccinated 
with ARs

Pain at the injection site 197 28.4% 63.1%

Tiredness/fatigue    141 20.3% 45.2%

Muscle pain 112 16.2% 35.9%

Headache 95 13.7% 30.4%

Fever 84 12.1% 26.9%

Chills 57 8.2% 18.3%

Redness at injection site 49 7.1% 15.7%

Local swelling 47 6.8% 15.1%

Joint pain 45 6.5% 14.4%

General discomfort 21 3.0% 6.7%

Diarrhea 17 2.5% 5.4%

Stomach pain 12 1.7% 3.8%

Vomiting 10 1.4% 3.2%

Nausea 8 1.2% 2.6%

Cold 7 1.0% 2.2%

Adenopathy 7 1.0% 2.2%

Cough 4 0.6% 1.3%

Dizziness 4 0.6% 1.3%

Insomnia 4 0.6% 1.3%

* Respiratory distress 4 0.6% 1.3%

* Menstrual disturbance 4 0.6% 1.3%

Sleepiness 3 0.4% 1.0%

Sore throat 3 0.4% 1.0%

** Suffocation 2 0.3% 0.6%

Allergic reaction     2 0.3% 0.6%

Arm tingling 2 0.3% 0.6%

Dullness/Apathy 2 0.3% 0.6%

Second dose Total
% of total 
vaccinated

% of 
vaccinated 
with ARs

Leg pain 2 0.3% 0.6%

* Vertigo 2 0.3% 0.6%

* Tachycardia 2 0.3% 0.6%

* Gum swelling 2 0.3% 0.6%

** Blurred vision 1 0.1% 0.3%

Tremor 1 0.1% 0.3%

Deafness and noise in 
one ear

1 0.1% 0.3%

** Arm itching 1 0.1% 0.3%

** Arm heaviness 1 0.1% 0.3%

Loss of appetite 1 0.1% 0.3%

** Ankle inflammation 1 0.1% 0.3%

** Eye swelling 1 0.1% 0.3%

** Neck herpes 1 0.1% 0.3%

Upset stomach/indigestion 1 0.1% 0.3%

Pain in the whole arm 1 0.1% 0.3%

** Pain in the lungs 1 0.1% 0.3%

** Jaw pain 1 0.1% 0.3%

** Leg weakness 1 0.1% 0.3%

** Bulge in one shoulder 1 0.1% 0.3%

** Lowering of blood 
pressure

1 0.1% 0.3%

Agitation 1 0.1% 0.3%

* Body heaviness 1 0.1% 0.3%

* Leg swelling 1 0.1% 0.3%

* Abdominal swelling 1 0.1% 0.3%

* Aphthous ulcers 1 0.1% 0.3%

Total 972

** Suspected AR detected after the first dose and not reported in the specifications of the vaccines administered.
** Suspected AR detected after the second dose not listed in the specifications of the vaccines administered.

Table 3 Suspected AR affecting those vaccinated with the second dose

https://doi.org/10.33620/FC.2173-9218.(2023).21
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Table 4 shows the percentages of vaccinated people of 
each sex who reported the most prevalent AR.

The mean duration of ARs (time from onset to resolu-
tion) was less than one day in 71 (7.3%) cases, one to three 
days in 728 (74.9%), four to five days in 89 (9.2%) and six 
days or more in 84 (8.6%). No statistically significant differ-
ence between women and men, P=0.3963. 

The mean duration for each of the three vaccines ad-
ministered is shown in Figure 2.  

Of the 312 respondents who showed reactivity to the vac-
cine 194 (62.2%) used medication to relieve symptoms, 142 
(65.1%) females and 52 (55.3%) males, P<0.001. A total of 176 
(90.7%) used paracetamol, as a single drug 161 (83.0%) or to-
gether with another medication or active substance 15 (7.7%).

Out of a total of 51 (16.3%) vaccinated, 38 (17.4%) of 
women with AR and 13 (13.8%) of men (P=0.742) needed 
professional help: from the primary care physician (PCP) in 
10 (19.6%) cases (two men and eight women), 6 (11.8%) 
(five women and one man) at the casualty department of 
the point of continuous care (PCC), three (5.9%) women at 

the hospital (one by referral from the PCP) and 33 (64.7%) 
(23 women and 10 men) at the pharmacy. 

In 292 (93.6%) cases there was spontaneous resolution. 
However, of the total 70 (10.1%) vaccinated, for 52 (11.8%) 
women and 18 (7.1%) men, P<0.05, reactivity prevented 
them from their usual daily activity.

Collaborating pharmacists reported ARs in 201 (64.4%) 
vaccinated patients to the autonomous PV centre.

Relationships between the variables 
corresponding to the two doses
Number of vaccinated people with ARs and number of ARs
The number of vaccinated who referred at least one AR was 
495 (63.4%) with the first dose and 312 (45.0%) with the 
second dose, P<0.05. The number of ARs decreased with the 
second dose, from 1367 (1.8 SD=2.2 per vaccinated person), to 
972 (1.2 SD=2.1 per vaccinated person), P<0.05. A total of 227 
respondents had AR with both doses, 266 who had AR with 
the first dose did not have AR with the second dose, and 85 
without AR with the first dose had AR with the second dose. 

Table 4 Number of ARs and type of vaccine by sex

  CO VZ SP

Adverse reaction
Women
n (%)*

Men
n (%)*

Total
n (%)**

Women
n (%)*

Men
n (%)*

Total
n (%)**

Women
n (%)*

Men
n (%)*

Total
n (%)**

Pain injection site 82 (30.6) 32 (21.3) 114 (27.3) 25 (22.9) 13 (19.7) 38 (21.7) 30 (46.9) 15 (41.7) 45 (45.0)

Tiredness/fatigue    57 (21.3) 18 (12.0) 75 (17.9) 16 (14.7) 11 (16.7) 27 (15.4) 28 (43.8) 11 (30.6) 39 (39.0)

Muscle pain 55 (20.5) 8 (5.3) 63 (15.1) 13 (11.9) 6 (9.1) 19 (10.9) 23 (35.9) 7 (19.4) 30 (30.0)

Headache 35 (13.1) 9 (6.0) 44 (10.5) 13 (11.9) 7 (10.6) 20 (11.4) 20 (31.3) 11 (30.6) 31 (31.0)

Fever 40 (14.9) 7 (4.7) 47 (11.2) 4 (3.7) 3 (4.5) 7 (4.0) 21 (32.8) 9 (25.0) 30 (30.0)

Chills 21 (7.8) 5 (3.3) 26 (6.2) 8 (7.3) 4 (6.1) 12 (6.9) 14 (21.9) 5 (13.9) 19 (19.0)

P-value <0.01 0.1208 <0.001

** Out of the total of the sex vaccinated with each vaccine.
** Over the total number of vaccinated with each vaccine.
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The percentages of vaccinated in regard to the number of ARs 
manifested by each one are shown in Figure 3. There was no sta-
tistically significant difference between the two doses: P=0.4269.

Table 5 shows the comparison between the first and second 
doses of the number of ARs according the type of vaccine from 
the six most prevalent vaccines.

Table 5 Comparison between the first and second dose number of ARs according to vaccine type

 
AR

CO VZ SP

First D
n (%)*

Second D
n (%)*

First D
n (%)*

Second D
n (%)*

First D
n (%)*

Second D
n (%)*

Pain injection site 199 (44.7) 114 (27.3) 100 (52.6) 38 (21.7) 53 (81.0) 45 (45.0)

Tiredness/fatigue    41 (9.2) 75 (17.9) 87 (45.8) 27 (15.4) 28 (24.0) 39 (39.0)

Muscle pain 26 (5.8) 63 (15.1) 64 (33.7) 19 (10.9) 9 (8.7) 30 (30.0)

Headache 32 (7.2) 44 (10.5) 58 (30.5) 20 (11.4) 13 (12.5) 31 (31.0)

Fever 15 (3.4) 47 (11.2) 61 (32.1) 7 (4.0) 13 (12.5) 30 (30.0)

Chills 18 (4.1) 26 (6.2) 70 (36.8) 12 (6.9) 14 (13.5) 19 (19.0)

P-value 0.8470 <0.001 0.2060

* Out of the total number of vaccinated with each vaccine.

Figure 3 Percentage of vaccinated and number of AR
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Duration of ARs
The most common mean duration of ARs was one to three 
days with both doses (73.1% with the first, 74.9% with the 
second). There were no differences in duration profiles be-
tween doses, P=0.7304 (Figure 4).

Differences between sexes
No statistically significant differences between sexes were de-
tected in the number of vaccinated in terms of AR with the first 
dose. There were statistically significant differences with the sec-
ond dose, 218 (43.9%) females and 94 (37.1%) males, P<0.05.
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No statistically significant differences were detected 
between sexes with either of the two doses in terms of the 
need for professional care due to AR or its impact on the 
daily activity of those vaccinated.

Differences in regard to age
A statistically significant inverse relationship was found be-
tween age and “number of vaccinated with AR”: first dose, 
mean age of vaccinated with ARs 52.3 (SD=17.3) years; 
without ARs 64.5 (SD=16.5) years, P<0.05. Second dose, 
mean age of those vaccinated with ARs 51.1 (SD=17.5); 
without ARs 63.6 (SD=16.5), P<0.05.

A statistically significant inverse relationship between 
age and “need for professional care” for ARs with the 
first dose, mean age of vaccinated who needed care 52.1 
(SD=18.3) years; did not need care 57.4 (SD=17.6) years, 
P<0.05. There was no statistically significant relationship 
with the second dose.

A statistically significant inverse relationship between 
age and “prevented daily activity”: first dose, mean age at 
prevented daily activity 49.3 (SD=16.8) years; did not pre-
vent daily activity 53.3 (SD=17.4) years, P<0.05. Second 
dose, mean age at prevented daily activity 43.6 (SD=15.8) 
years, did not prevent daily activity 53.3 (SD=17.4) years, 
P<0.05. 

DISCUSSION
When a drug is marketed, safety studies not only continue 
but they also intensify, since many adverse reactions, espe-
cially those with a lower incidence in the population, are 
only detected once a large number of patients have used 
them (13). However, in the case of COVID-19 vaccines, it 
is also important to differentiate the symptoms presented 
after administration from those that would correspond to 
the process of infection by the virus (14), which is why 

pharmacovigilance is an important activity to be performed 
in community pharmacies, where patients frequently con-
sult different health problems and are seen by a qualified 
health professional who can provide adequate guidance 
and monitor the safety of the vaccines administered in 
successive doses according to the established vaccination 
guidelines; and inform the patient of the possible ARs that 
may occur after administration to avoid possible refusal of 
subsequent doses.

The possible limitations of the study have already been 
pointed out in the article cited (12). The subjectivity in the 
perception of ARs suspicions and their impact, and therefore 
their manifestation to healthcare professionals or PV ser-
vices, may be influenced by the good (general case) or bad 
experience with the first dose. As in most cases the ARs ex-
perienced by the participants in our study, although numer-
ous, were generally mild. This could be reflected in the lower 
number of suspicions manifested before the second dose. 

Description of the sample
The number of vaccinated persons who took part in the 
follow-up of ARs decreased by 11.3% with respect to the 
first dose, which totalled 693 patients. On the one hand, all 
patients vaccinated with Jcovden® did not require a second 
dose to complete the vaccination process. However, those 
who contracted the infection between both administrations 
did not receive a second dose during the study period. Only 
five patients could not be contacted for follow-up of the 
second dose and one was not vaccinated because he under-
went AR with the first dose and did not want to receive the 
second dose. This indicates that the number of actual losses 
was very small.

By maintaining virtually the same sample during the 
first and second doses, the demographic characteristics did 
not differ between the two phases of the study, with the ex-
ception of the data on COVID-19 infection, which was three 
points higher in patients who had been infected before the 
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first dose, a statistically significant difference that we at-
tribute to the acquisition of a certain degree of immunity 
even without having completed the vaccination process.

In both phases of the study slightly more than 60% of 
the sample are women, which coincides with the charac-
teristics of the pharmacy user population (15,16). The mean 
age of the participants is close to 60 years, similar to that of 
the participants in other studies (17,18). 

We therefore believe that comparison of the results ob-
tained from the analysis of the suspicions of ARs expressed 
by the vaccinated persons at both vaccination process times 
can be statistically representative. 

There were no major changes between doses in the pro-
portion vaccinated with each of the commercial vaccine 
brands: Comirnaty® (57/60%), Vaxzevria® (24/25%) and 
Spikevax® (13/14%). Only 1.2% of participants received 
a second dose of a vaccine of a different brand than the 
first, after it had been shown that the combination of dif-
ferent types of vaccines between the first and second doses 
maintained their effectiveness (18-20). The dissemination in 
the media of serious ARs, although very low prevalence, of 
the Vaxzevria® vaccine could have increased the number of 
people who chose to receive a second dose of another vac-
cine, since in Galicia this change was allowed, but as can be 
seen in the results, which we show and analyze in another 
work (21), this was not the case.

Suspected adverse reactions
The most common suspected adverse reactions were very 
similar after administration of the first and second doses. 
Among them, the following stand out: pain at the injec-
tion site (which affected almost 30% of those vaccinat-
ed), headache, tiredness and fatigue, local swelling, red-
ness, joint pain, chills and fever, which coincide in general 
terms with the reports of the Spanish Ministry of Health 
(8) and also with what has been published in other stud-
ies (4,17,22-24); although the order of prevalence does not 
always coincide. The differences can be attributed to the 
different study methodologies and proportion of the type 
of vaccine administered, but also, in the case of the Spanish 
Ministry of Health report, to aggregation of the notifica-
tion records corresponding to the successive doses up to the 
date of drawing up the report (16/1/2023) (8). 

Both the percentage of vaccinated participants who 
reported suspected ARs (63%/45%), the number of these 
(1367/972) and the number of ARs per vaccine (1.8/1.4) de-
creased significantly after administration of the second dose 
compared to the first dose. This result also coincides with 
that of Quiroga et al. (25) where 75% of those vaccinated 
suffered some AR after the first dose, and only 57% of those 
vaccinated with the second dose, which is not common, as 
it differs from that found by many other authors (14,17,22-
24,26,27), in which the percentage of subjects manifesting 
ARs increases with successive doses of vaccines.    

The highest percentage of vaccinated people with AR 
was found with Vaxzevria® (83%) in the first dose, followed 
by Jcovden® (79%), Spikevax® (66%) and Comirnaty® (53%). 
For the second dose, Spikevax® (63%), followed by Comir-
naty® (44%) and Vaxzevria® (38%). Quiroga et al. (25) found 
no differences between the percentage of vaccinated with 
suspected ARs of Comirnaty® and Spikevax® (75%/74%). 
However, they conclude, coinciding with other authors, that 
there are differences according to the technology used, so 
that, in general, messenger ribonucleic acid (mRNA) vac-
cines are associated with a higher risk of ARs (23,25,28,29). 
This is contrary to what was found in our study with the first 
dose, but coincides with the results of the second dose.

When analyzing the distribution of the six most com-
mon ARs in relation to sex and type of vaccine we found 
that there were significant differences in the number of 
ARs between sexes for CO and SP, with greater involvement 
among women. However, after the first dose this differ-
ence occurred with VZ (12). When comparing the number 
of the same six most prevalent ARs between both doses, 
we observed that, although the percentages are lower in all 
vaccines with the second dose, they are only significant-
ly lower with VZ, which is consistent with the decreased 
AR suspicions of this vaccine and with the results already 
mentioned.

The duration of the discomfort caused by ARs was short, 
approximately one to three days in 75% of those vaccinated 
who experienced this, with no differences between men and 
women, between vaccines or between doses administered. 
Only 5% of men and 10% of women experienced ARs for 
more than six days. The short duration of virtually all mild or 
moderate ARs and their resolution in less than 72 hours co-
incides with that of numerous studies (8,14,17,23,24), which 
may have been influenced by treatment with paracetamol 
(62.2% of those vaccinated with symptoms), partly due to 
the educational work and indication by the pharmacist.

Impact on health and daily life
Sixty-two percent of respondents who presented a type of 
AR used medication to alleviate symptoms. Of these, 90% 
resorted to paracetamol, which although not recommend-
ed as prophylaxis prior to vaccine administration because 
it interferes with the antibody response to some antigens, 
has been shown to be effective in treating the fever and 
discomfort accompanying vaccination (30,31).

Despite the fact that most adverse reactions detected 
are reported in the technical specifications of vaccines and 
can be deemed mild or moderate reactions, 16% of those 
vaccinated needed professional help, the same percentage 
as with the first dose (12). Most (33 of the 51 patients who 
needed professional help) went to the pharmacy, while for 
the first dose it had been slightly less than half. On the one 
hand, and once again, the accessibility of the community 
pharmacy for the population is clear, and also in our case, 
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we believe that participating in this study, in which the 
pharmacist was interested in their health in this specific 
aspect, influenced the fact that this was the professional 
to whom they turned to in the highest percentage after ad-
ministration of the second dose. 

The need for professional attention, that is, to go to the 
health centre or PCC, either in consultation at a primary 
care centre or a primary or hospital casualty department, 
or to the pharmacist in the community pharmacy, to con-
sult and try to solve the health problems caused by the 
ARs attributable to the vaccine is an aspect not studied in 
the literature that we have been able to consult, except in 
our study (12). The same is true of the impact on daily life 
tasks, including work activity in active workers. With the 
first dose, 15% of those vaccinated had their usual daily 
activity affected, with no differences between sexes (12), 
while with the second dose this percentage was reduced to 
10%. In this case, women were more affected (12%/7%). 
As this is the same sample (except for those not vaccinated 
with the second dose), we can attribute this difference not 
only to the decrease in the number of ARs after the second 
dose, but again to the health education work carried out 
in the successive follow-up visits to the pharmacist in the 
collaborating community pharmacy; and which may have 
contributed to adequately dimension the significance of the 
perceived discomfort as suspected ARs from the vaccines.  

Relationships with demographic variables 
Although in our study with the first dose there were differ-
ences, they were not statistically significant. Between the per-
centage, within each sex, of vaccinated men (59%) and women 
(66%) who presented adverse reactions, there were differences 
after the second dose of the vaccine, with significantly more 
women presenting some AR. This is also reported by the Span-
ish Ministry of Health, which recorded a percentage of 74% of 
women among those who reported ARs in the report coincid-
ing in time with the completion of our study (32) and that is 
virtually maintained (72%) in the current report (8). This is also 
what occurs in most works consulted (4,17,17,22,28,33).

For both the first and second doses of the vaccine, it 
was observed that the older the age, the lower the number 
of vaccinated who report suspicions of ARs. Therefore, the 
mean age of people without ARs is approximately 64 years, 
while that of those who report having experienced ARs is 12 
years younger. This inverse relationship between age and re-
activity to vaccine administration is also found in numerous 
reports consulted (8,17,27,28,33,34).

Age and sex are also predictive factors (although not 
significantly in all doses) in terms of the need for profes-
sional assistance to treat ARs and impairment in daily life, 
so that the older the age and for male sex, the lower the 
risk of requiring professional assistance and the lower the 
impairment in daily activities. Data that we have not been 
able to contrast with other studies.

CONCLUSIONS
As in the previous work, which analyzed the suspicions of 
ARs reported by study participants after administration 
of the first dose of the vaccine, with the second dose, the 
number of adverse reactions reported by the vaccinated was 
high, as was the percentage of vaccinated persons who ex-
perienced them; although both were significantly reduced 
after the second dose.

The most commonly reported suspected ARs coincided 
for the two doses: local (pain and redness at the injection 
site and local swelling) and general (chills, fever, malaise 
and fatigue), nervous system (headache and dizziness) and 
musculoskeletal system (myalgia and arthralgia) disorders.

Although the ARs experienced were generally mild and 
resolved within a short period of time, a considerable num-
ber of vaccinated people required professional help and had 
their usual activities affected; in the latter case less so after 
the second dose.

Recourse to the pharmacy and the community phar-
macist for professional help was notable and increased 
after the second dose, which reveals the importance of 
the work being performed by the community pharmacy 
during the pandemic and the importance of programmes 
such as the one we are analyzing to monitor users’ health 
problems. 

Analysis of the variables collated in regard to the sex of 
those vaccinated showed that in both doses more women 
than men experienced ARs and in greater numbers, used 
medications to alleviate symptoms and were affected in 
their daily, work and private routines.

In regard to age, the younger age group reported more 
suspected ARs, and in greater numbers, needed professional 
care (only with the first dose) and were prevented from per-
forming their daily activities.

In conclusion, we believe that, although the administra-
tion of COVID-19 vaccines is associated with a higher risk 
of adverse effects than recognized in official reports, they 
are generally mild and of short duration, and their benefits 
overwhelmingly outweigh them. Community pharmacists 
should be actively involved in the follow-up of ARs expe-
rienced by their patients, collaborating with other primary 
care professionals, to whom it is still difficult to gain access 
because the emphasis continues to be on out-of-hospital 
care. 
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