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Background: The Pfizer-BioNTech COVID-19 vaccine has been widely used and approved for the prevention of 2019 coronavirus
disease (COVID-19) for individuals aged 16 years and older in Saudi Arabia. The emergency use authorization of this vaccine is
crucial to managing the pandemic in the Kingdom. This vaccination strategy requires proper usage, knowledge, and management by
pharmacists and other health professionals.
Methods: This cross-sectional study was conducted using several previously validated questionnaires. Pharmacists working in
different health sectors in Saudi Arabia in March–July 2021 participated via an online questionnaire. Comparative and descriptive
analyses were used to analyze the data, and a P-value < 0.05 was considered significant.
Results: A total of 145 pharmacists with a mean age of 35.2 years (SD ± 5.59) were included. The study sample showed adequate
general knowledge of COVID-19 and its causative virus signs. Overall, the results showed good knowledge of Pfizer-BioNTech
COVID-19 vaccine and its pharmacological application among pharmacists in Saudi Arabia with significant chi square values (p<
0.0001).
Conclusion: Pharmacists have good knowledge and understanding of the Pfizer-BioNTech COVID-19 vaccine; interestingly, the
majority expressed a high level of awareness and agreed that Pfizer-BioNTech COVID-19 vaccine is a valuable vaccine for COVID-19
management.
Keywords: COVID-19, Pfizer-Biontech, vaccination, pharmacists

Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and the resulting disease, coronavirus disease 2019
(COVID-19) has impacted over 180 million people worldwide in June 2021.1 COVID-19 is contagious and transmittable among
humans. Symptoms range from mild or no symptoms to severe symptoms including respiratory symptoms (difficulty breathing,
cough, dyspnea, and acute respiratory distress syndrome); musculoskeletal symptoms (myalgia, joint pain, and fatigue);
gastrointestinal symptoms; and anosmia/dysgeusia.2–5 Oral symptoms may also arise upon co-infection of SARS-COV2 and
other bacterial infection that increases the severity of COVID-19. Symptoms such as oral lesionwas found to be related to SARS-
COV2 infection.6 One study in 2017 mentioned that viral infections commonly bring ulceration of the oral mucosa as a direct
manifestation. Tongue ulcers were also found present on some COVID-19 patients from France and Iran and they actually
indicated early stages of the disease.7 On another study, specific oral complications such as perioral pressure ulcers, oral
candidiasis, herpetic and hemorrhagic oral ulcers, and acute macroglossia were noted in patients under severe COVID-19.8

COVID-19 spreads mainly through droplets of saliva or discharge when coughing and sneezing as well as the subsequent
inhalation of aerosol particles that contain infectious virus.9,10 In Saudi Arabia, COVID-19 posed a risk of about ten-fold
higher in healthcare workers than those that are non-HCWs. As an effect of rampant infection among HCWs with the virus,
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shortage of available frontliners was observed and then eventually led to inefficiency on managing the pandemic and collapse
of the Saudi Arabian health care system.11

The global response and emergency authorization were crucial to saving lives. Multiple vaccine candidates are under
development. On December 10, 2020, the Saudi Food and Drug Authority (SFDA) approved the registration and use of
Pfizer-BioNTech COVID-19 Vaccine in the Kingdom of Saudi Arabia. The Pfizer-BioNTech COVID-19 Vaccine
(BNT162) is comprised of a nucleoside modified messenger RNA (mudra) encoding an optimized viral full-length
spike (S) glycoprotein of SARS-CoV-2.12 The vaccine enhances human immunity system to identify the virus and then
deal with it via creation a protein from the virus.13 The vaccine is administered by intramuscular injection into the deltoid
muscle.14,15 It is contraindicated in people with severe allergic reactions (eg, anaphylaxis), immediate allergic reaction of
any severity to polyethylene glycol (PEG), or polysorbate.16 Current reports on vaccine safety and efficacy from Saudi
Ministry of Health are promising. However, a two-dose regimen of BNT162b2 will provide 95% protection against
COVID19 in people aged 16 years or older.17 No deaths were reported after first receipt of Pfizer-BioNTech COVID-19
vaccine.16 Booster shots of the vaccine are still controversial, and more clinical research is urgently needed to monitor
the immunity level of the patients post-vaccination.18,19

However, some side effects were found after the vaccination: fatigue, headache, mild-to-moderate pain at the
injection site, chills, and joint pain.17,20 One study also mentioned that the most common side effects of the mRNA-
based vaccines on young adults are injection site pain, followed by fatigue, headache, and muscle pain.21 While oral side
effects that occur are usually linked with headache, nausea, muscle pain, fever and lymphadenopathy.22 Local side effects
occur after first and second dose while the systemic side effects emerge on the second dose only. The longevity of these
effects usually last up to three days,23 with 99.6% of all reported are mild symptoms.21 On the other hand, antihistamine
is the most common drug used as treatment for these side-effects.22 According to the manufacturer, the vaccine should be
stored in an ultra-cold freezer between −80°C and −60°C (−112°F and −76°F).20

In Saudi Arabia, the Ministry of Health (MOH) is responsible for COVID-19 management and plays a very important
role in the vaccination program. The MOH plans to vaccinate citizens and residents aged over 18 years.24

A knowledge of pharmacology which include understanding the present innovations and mechanisms of how drugs
are work in the body, is chief for frontline medical staff including pharmacists who plays a vital role in increase public
knowledge about the medications. The pharmacist’s role during the pandemic is extremely important including OTC
medications through proper management using new and novel COVID-19 vaccines. There are several questions about the
vaccine and its content, mechanism of action, and side effects. Being current with the pharmacology of the vaccines is
helpful. The ENG implant is a single rod implant measuring 40 mm long and 2 mm in diameter with a solid core of
ethylene vinyl acetate (EVA) impregnated with 68 mg of etonogestrel, the biologically active metabolite of desogestrel.7,8

The EVA copolymer allows controlled release of hormone over three years of use.9 Each implant is provided in
a disposable sterile inserter for subdermal application.

Materials and Methods
This cross-sectional study was conducted using a convenience sample of pharmacy staff (n=145) in Saudi Arabia.
Following the STROBE guidelines,25 the goal was to evaluate their knowledge about the Pfizer-BioNTech COVID-19
vaccine and its current usage in Saudi Arabia. A self-administeredquestionnaire was designed and used as a tool to
collect the data from the participants (pharmacists in Kingdom of Saudi Arabia) for the period of March-July 2021.
Inclusion criteria are pharmacists aged 21 and above while exclusion criteria are other medical health workers and
pharmacists that do not wish to participate in this study or those who cannot communicate for any reason. Data was
obtained over the period of March-July 2021. Confidentiality of data will be ensured. Before doing the study. The
participants will be informed about the study purpose and steps. Participation in this study was voluntary. Each
volunteer was given ample time to ask any questions regarding the research and verbal consent was taken from them
in the presence of a witness. Upon agreement via verbal consent, the data collector and the witness signed written
consent. The consent of Participants’ privacy and confidentiality was maintained, and no identification was collected.
All hard and soft copies of the data could only be accessed by the research team. No conflict of interest is associated
with this study.
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A 23-item questionnaire regarding the knowledge and perception of the Pfizer-BioNTech COVID-19 vaccine was
developed after an extensive review of the available literature.26–31

The questionnaire was delivered in English language in two sections: The first was multiple-choice and detailed
demographic data such as gender, age, work experience, pharmacy qualification, region, and place of employment.
The second part dealt with knowledge-related questions such as mechanism of action of the vaccine, causative agent,
route of administration, doses, efficacy, side effects, contraindications, and symptoms; this second part had 19 items and
were multiple-choice and true/false. Two assistant professors of pharmacology from Umm Al-Qura University reviewed
the survey to ensure the validity of the survey.

In addition, the questionnaire was piloted online with ten pharmacists from East Jeddah hospital.
The study was approved by Umm Al-Qura University. Statistical analyses were performed using GraphPad Prism™

(v9.3.1; UK). The data were subjected to descriptive analysis and was statistically represented in terms of numbers and
percentages. A comparison between groups within each category was made using the Chi-square test. Differences were
considered statistically significant when the p-values were ≤ 0.05.

Results
Demographic of the Participant
There were 145 pharmacists in the study; more than two-thirds of the participants (68.3%) were male. The mean (±SD)
age of the participants was 35.20 years (±05.59). Most of the participants (40.7%; n=82) had more than 11 years of
experiences; 22.1% had worked for 1–5 years, and 37.2% had worked for 6–10 years (n=54 and 32 respectively). Almost
two-third of participants work in hospitals (n=100) compared to 20.7% working in health care centers. In addition, 49%
have bachelor’s degree, and 22% have postgraduate qualifications. Most (59.6%) participants were in the western region
(n=86). The participants from both central and southern regions were equal(7.6%; n=11). All details are shown in Table 1
and Figure 1.

General Knowledge of COVID-19 and Pfizer-BioNTech COVID-19 Vaccine
There were seven statements intended to capture the participants’ broad knowledge about using the vaccine. The
proportion of participants who correctly answered the question was high when asked about major characterization of
Pfizer-BioNTech COVID-19 vaccine. Almost three quarters of participants were aware that the Pfizer-BioNTech
COVID-19 Vaccine was not the only approved vaccine for subjects aged over 16 years. Almost 80% correctly reported
that it can be offered to persons with evidence of a prior SARS-CoV-2 infection. Almost 75% of participants knew that
the vaccine will not alter the genetic code of the patient (n=106). The proportion of participants stating that the Pfizer-
BioNTech COVID-19 Vaccine contained viruses or human cells were 59.3% compared to 77% whose answer was true.
There was no significant difference between both responses toward the content of the vaccine: This indicates a lack in
knowledge about the drug’s content. Overall, the results showed good knowledge of Pfizer-BioNTech COVID-19 vaccine
and its application in Saudi Arabia; six out of seven answers had a high chi-squared values (p< 0.0001) indicating
significant difference. A complete description of the participant’ knowledge of the PfizerBioNTech COVID-19 Vaccine is
in Table 2.

Awareness of COVID-19 and the Basic Pharmacology of the Pfizer-BioNTech
COVID-19 Vaccine
In the ten-question focusing on general pharmacology (Table 3), the participants were asked to assess their awareness
about the source of COVID-19 and the basic pharmacology of the PfizerBioNTech COVID-19 vaccine. Almost 86%
(n=125) were aware that COVID-19 is a viral disease. However, only 37% of them knew that SARS-CoV-2 caused the
disease. Moreover, 82.2% of the participants recognized that respiratory symptoms were the main symptom of COVID-
19. Among the pharmacists who participated, 75.2% were aware that the Pfizer-BioNTech COVID-19 vaccine can give
95% protection against COVID-19. Two doses were responsible for the higher efficacy rate (n=124). Intramuscular
administration of the vaccine was reported by 84.1% of participants.
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Another aspect of this study highlighted the participant’ response on the contraindication of the vaccine; 44.1% of
them reported that an allergic reaction to the vaccine is the most important contraindication for the drug.

Discussion and Conclusion
The aim of this questionnaire was to evaluate pharmacists’ views and pharmacological knowledge toward using the new
Pfizer-BioNTech COVID-19 Vaccine in Saudi Arabia. Understanding pharmacology knowledge and pharmacotherapy
skills of pharmacists is important in maintaining and increasing their knowledge about new vaccines. This is the first
cross-sectional study to measure knowledge of viral pharmacology among pharmacists in Saudi Arabia. This study found
out that knowledge about the pharmacology of the vaccine in Saudi Arabia has not been previously assessed. There are

Table 1 Demographics of the Respondents (N)= 145 That Participated in the Study

Characteristics N Percentage (%) Chi-Squared P-Value

Gender 19.37 0.0001

Male 99 68.3

Female 46 31.7

Age 69.25 0.0001

21–26 year 2 1.4

27–32 year 61 42.1

> 32 years 82 56.6

Work experience 8.63 0.0001

1–5 years 32 22.1

6–10 years 54 37.2

>11 years 59 40.7

Pharmacy qualification 19.50 0.0001

Diploma 46 31.7

Bachelor 71 49

Postgraduate qualification 28 19.3

Region 146.96 0.0001

South 11 7.6

West 86 59.3

Central 11 7.6

East 27 18.6

North 10 6.9

Working place 86.04 0.0001

Hospital 100 69

Health care center 30 20.7

Others 15 10.3
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several studies about the role of pharmacists dealing with COVID-19 pandemic in USA, Jordan, Pakistan, Australia, and
Poland.

Pharmacy departments across the globe had encountered several difficulties in handling the PfizerBioNTech
vaccine. Prior to the pandemic, most did not have a large ultra-low temperature freezer that is needed for the storage
of vaccine. Protocols on proper handling were not yet established as the pharmacists have little to no knowledge about
it. This is aside from the fact that the medical frontliners have been limited and occupied from the battle of surge of
COVID-19 cases. Thus, at the beginning, pharmacists also have less time to obtain enough knowledge about vaccine
rollouts.

The results affirmed that pharmacists play a crucial role in managing the COVID-19 pandemic.32–36 Here, it was
found that participants were fully aware of the vaccine’s side effects, doses, efficacy, and contraindications. However,
very few were fully aware of the exact mechanism of action of the vaccine.

There is a big variation in the rates of acceptance of COVID-19 vaccine administration on patients across the world.
A low acceptance rate translates a serious problem as this poses a slower path towards herd immunity. In the Middle East,
the acceptance rate was found to be low. The impression on COVID-19 vaccines in general must be improved to attain
control of the pandemic.

Table 2 Questions Assessing Knowledge of Pharmacists Towards Pfizer-BioNTech COVID-19311 Vaccine

Question Assessing Knowledge Answer Result
Correctly %

(n)

Chi
Square

P-Value

Pfizer-BioNTech COVID-19 Vaccine is the only approved drug till date in Saudi Arabia used
with patients below 16 years?

False 107 (73.8%) 32.83 0.0001

Pfizer-BioNTech COVID-19 Vaccine is used with patients below 16 years? False 111 (76.6) 40.89 0.0001

Pfizer-BioNTech COVID-19 vaccine can be safely administered in persons with evidence of

a prior SARS-CoV-2 infection.

True 113 (77.9) 45.25 0.0001

Pfizer-BioNTech COVID-19 Vaccine will alter your genetic code False 106 (73.1) 30.96 0.0001

Pfizer-BioNTech COVID-19 Vaccine contains viruses or human cells False 86 (59.3) 5.03 0.02

Pfizer-BioNTech COVID-19 Vaccine contains mRNA, sugar, fats, and other common
chemical components

True 112 (77.2) 43.04 0.0001

Pfizer-BioNTech COVID-19 Vaccine is stored in a pharmacy at room temperature False 90 (62.1) 8.45 0.003

Figure 1 Demographics of the participants.
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Table 3 Questions Assessing the Knowledge of Pharmacology in COVID-19 and Pfizer-BioNTech 316 COVID-19 Vaccine

Questions Assessing the Knowledge of Pharmacology COVID-19
and Pfizer-BioNTech COVID-19 Vaccine

N Percentage (%) Chi-Squared P-Value

Do you know the mechanism of action of Pfizer-BioNTech
COVID-19 Vaccine?

1.99 0.15

Yes 64 44.1

No 81 55.9

Is COVID-19 caused by a virus or bacteria? 186.31 0.0001

Viral 125 86.2

Bacterial 17 11.7

I do not know 3 2.1

Most commonly side effect of PfizerBioNTech COVID-19 Vaccine? 96.49 0.0001

Mild-to-moderate pain at the injection site 100 69

Increased heart rate (tachycardia) 5 3.4

I do not know 40 27.6

What kind of virus induces COVID-19? 12.40 0.002

SARS-CoV-1 29 20

SARS-CoV-2 54 37.2

I do not know 62 42.8

Most common symptoms of COVID-19? 164.79 0.0001

Respiratory symptoms 120 82.8

GIT Symptoms 22 15.2

I do not know 3 2.1

Efficacy of Pfizer-BioNTech COVID-19 Vaccine? 118.06

95% protection against COVID-19 109 75.2

Partial efficacy 26 17.9

I do not know 10 6.9

How many doses of Pfizer-BioNTech COVID-19 Vaccine should be
given to obtain highest efficacy?

181.84 0.0001

One 3 2.1

Two 124 85.5

I do not know 18 12.4

What is the route of administration of Pfizer-BioNTech COVID-19
Vaccine?

170.97 0.0001

Intramuscular 122 84.1

Intravenous 7 4.8

(Continued)
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Pharmacists on the other hand, with enough knowledge can encourage patients can get vaccinated and it can only be
done if they are properly informed about the vaccines’ pharmacology.37 One study also suggested that aside from the
pharmacology of the vaccine, systematic approach must also be considered during vaccine rollout and administration
because of other physical and environmental factors that may contribute to the efficacy and workability of the vaccine. In
solution to provide ample knowledge and information about Pfizer-BioNTech COVID-19 vaccine, a strong pharmacy
management team must be made to utilize well the vaccine, identify possible hindrances, set a clear timeline, and most
importantly educate the staff regarding the whole process of vaccine rollout.38 Other methods of lowering vaccine hesitancy
is by introducing them, particularly the pharmacists conducting the vaccine rollouts, then the general public through
implementation of epidemiology (infectious diseases) education within undergraduate dental curricula.39

Institutional Review Board Statement
The study was conducted according to the guidelines for ethical scientific research at Umm Al-Qura University. The
study was approved by the biomedical research ethics committee of Umm Al-Qura University (Approval No. (HAPO-02-
K-012-2021-03-613).
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Informed consent was obtained from all subjects involved in the study.
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