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Article Info Abstract

Background: COVID-19 causes severe respiratory illness, with more elderly
Volume 6, Issue 8, April 2024 patients and multi-morbid individuals being more vulnerable. The
Received: 20 Feb 2024 development of multiple COVID-19 vaccines has been crucial in combating
Accepted: 13 March 2024 the coronavirus pandemic that originated in 2019. Vaccinations are well
Published: 08 April 2024 recognized to impact the immune system. Despite an upsurge in coronavirus

vaccine studies in recent years, the variance in immunity before and after
COVID-19 vaccination has yet to be established. The study aimed to
determine the differences in immunity before and after COVID-19
immunization among vaccinated persons in Jazan, Saudi Arabia.
Methodology: A descriptive cross-sectional study using a self-completing
anonymous questionnaire was conducted online using Google Forms among
the of College of Pharmacy, Jazan University, Saudi Arabia interns. The
questionnaire consisted of two parts: The first part described respondents’
demographic details and the second part included questions about the
variance in immunity among vaccinated persons before and after the COVID-
19 vaccination. Data Analysis: The responses from Google Forms were
entered into Microsoft Excel and analyzed for frequencies and percentages.
Results: A total of 1001 volunteers agreed to take part in the survey. The
participants' ages varied from 12 to over 50. Over 60% of the participants
received three doses of COVID-19 vaccination, 28% received just two doses,
a 5% received a single dose. Immunity was shown to be declining in 45% of
the individuals. Conclusion: Research results indicate that immunity differs
before and after the COVID-19 vaccination. The complexities of the immune
responses to COVID-19 infection and immunization differed, despite being
equivalent overall.
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Introduction

During the COVID-19 pandemic years, the scientific community worldwide, notably in health care
and life sciences, noticed rapid transformations..(1) There are several clinical trials, observational
research, and reviews on the pandemic. The coronavirus illness 2019 caused by severe acute
respiratory syndrome (SARS CoV-2) is strongly linked to an individual's immune response. (2)
People affected by the COVID-19 virus had severe respiratory disease, with elderly patients and
those with several medical conditions being the most vulnerable. (3) In March 2020, the first
incidence of COVID-19 in Saudi Arabia was recorded. By December 2020, the Kingdom had
recorded a total of 358713 cases and 5965 fatalities. (4) The most common consequence observed
was acute respiratory distress syndrome (ARDS), which arises as a result of COVID-associated
pneumonia. The adaptive responses are activated shortly after innate immunity is activated, and
the immunopathology of ARDS is interconnected with a complex array of numerous
immunological actors functioning in a coordinated manner. (5, 6)

Vaccination is one of the most practical healthcare interventions for improving health outcomes
and quality of life, along with boosting the equality of healthy life expectancy by preventing and
managing infectious illnesses. Vaccination is the gold standard for developing immunity and
disease prevention. (7, 8)

Vaccines' function as tried-and-true life-saving medications, as well as the usefulness of
epidemiological principles in optimizing vaccination's advantages, are becoming more widely
recognized. To discover antibody responses to vaccinations, "the correlates of protection,” an
immune response statistically correlated with protection and often linked to a B-cell-dependent
response, are typically utilized. T-cells, on the other hand, are thought to contribute to correlates
of protection for many new vaccinations. To figure out the correlates linked with protection,
animal challenge models and effectiveness studies are used. (9) The connection between
vaccination and immunity is widely recognized. Vaccinations are well recognized to impact the
immune system. Following vaccination, one may expect either an immunological deficit or an
increase in immunity.

During severe COVID-19, the progression of systemic inflammation results ina hyper-
inflammatory state owing to cytokine release syndrome, and the spread of numerous new SARS-
CoV-2 variations throughout the world diminishes the protective immune response to viruses
generated by infection or vaccination. Concerns are growing to concentrate on the differences in
immunity among vaccinated persons before and following COVID-19. (10). Individuals who have
already overcome COVID-19 experienced improved immune responses following vaccinations
(hybrid immunity). (11). However, the consequences of post-vaccination breakout infections on
humoral immune response remain unspecified. Despite an upsurge in coronavirus vaccine studies
in recent years, the variance in immunity before and after COVID-19 vaccination has yet to be
established. (12) The current study's major objective was to determine differences in immunity
before and after COVID-19 immunization among vaccinated people in Saudi Arabia. The
immunological responses elicited by COVID-19 infection or vaccination likewise were
investigated.

Materials and Methods

A descriptive cross-sectional study with a self-completing anonymous questionnaire was carried
out via Google Forms among interns at Jazan University's College of Pharmacy in Saudi Arabia.
The research period was extended from April 1st to May 15th, 2023. The survey form was issued
in two parts: English and Arabic surveys. The first section provided respondents' demographic
information, while the second section featured questions about the variance in immunity among
vaccinated persons before and after the COVID-19 vaccination. Responses were gathered and
recorded in English. To admit participants for the study, a simple random sampling procedure was
used. After gathering replies using Google Forms, the data was analysed. The observed data were
examined for baseline characteristics, and descriptive analysis was employed to express the
demographic information in frequencies and percentages.
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Results and Discussion

A total of 1001 interns decided to enrol and take part in the survey. The participants' ages ranged
from 12 to over 50. Males (71.2%, n=713) outnumbered girls (28.8%, n=288) in the study. The
age group distribution showed that over half of the participants (50%, n=500) were between the
ages of 19 and 30, with 31.3% (n=323) being between the ages of 30 and 50, 11.9% (n=119) being
between the ages of 12 and 18, and 5.8% (n=59) being above 50. The education level of
participants revealed a significant number (67.8%, n=679) with university and above education,
26.7% (n=267) with high school education, 3.3% (n=37), and 2.2% (n=18) with middle school
and primary school education, respectively. (Table 1)

Table 1: Demographic characteristics

Gender Number Percentage %
Male 713 71.2
Female 288 28.8
Age (Year)

12-18 119 11.9
19-30 500 50
30-50 323 31.3
More than 50 59 5.8
Education level

Primary school 18 2.2
Middle school 37 33
High school 267 26.7
University and above 679 67.8

The participants received inquiries about their chronic morbidity status, where 82.2% had a
chronic condition, whereas 17.8% did not. Among them, 53.2% (n=533) had COVID-19 infection
and 38.6% (n=386) had COVID infection following vaccination. In contrast, 46.8% (n=469) of
subjects did not show signs of COVID-19 infection, whereas 61.4% (n=614) were impacted
following vaccination. (Table 2)

Table 2: Information related to vaccinated people

Yes % No %
Have a chronic disease 82.2 17.8
Have been infected by Covid-19 53.2 46.8
Have been affected by Covid-19 after vaccination 38.6 61.4

More than 60% of the participants were vaccinated with three doses, while 28% had only two
doses and the least of them (5%) were vaccinated with a single dose of the vaccine. (Figure 1)
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Fig.1: Number of doses of vaccine taken
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More than 50% of participants were presented with the incidence of seasonal influenza once
before the vaccine and among them, nearly 40% had a recurrence of seasonal influenza once post-
vaccination. Also, more than 20% of the subjects were affected twice with seasonal influenza
before the vaccine, while the count declined to less than 20% after vaccination. A thrice incidence
of seasonal influenza before vaccination was observed in less than 10% while more than 10% of
them, post vaccinated experienced seasonal influenza three times. Surprisingly, nearly 20% of the
subjects had seasonal influenza more than four times after vaccination, while the percentage of
individuals with seasonal influenza more than four times before vaccination was less than 10.
(Figure 2)

Figure 2: Assessments of infection with seasonal influenza before and after taking the
vaccine

Assessments of infection with seasonal influenza before and after
taking vaccine

60 g

D
o
l

H Befor

m After

Percentage %
w
o

One Time Two Times Three Times More Than Three




Dalin A. Hassan, / Afr.].Bio.Sc. 6(8) (2024) Page 1982 of 7

The responses on change in immunity after vaccination had no change as answered by nearly 45%
of the participants and an equal number of individuals conveyed worsening of immunity. An
improved immunity was represented by less than 10%. (Figure 3).

Fig.3 Shows the assessment of immunity after the vaccine
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It was observed that 58% of the respondents agreed an enhanced severity of flu after taking the
vaccine while 42% were not manifested with increase in severity of flu post vaccine
administration. (Figure 4)

Fig4 Show severity of Flu after taking the vaccine
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Discussion:

Several biological transformations occurred during the pandemic period. Variations in disease
patterns, morbidity, and immunity were all shown to be significant. The occurrence of the sickness
and the delivery of one to three doses of vaccination resulted in alterations in disease prognosis.
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The current cross-sectional study was a fast assessment of the immune response of people of
different ages, both before and after illness and vaccinations.

It appears that data collection using a web-based survey has the potential to generate information
rapidly, cheaply, and efficiently.(13) The present study's respondents ranged in age from 12 to 50
years old, were of both genders and had various levels of education. The ease of diffusion of
Google forms throughout diverse cohorts may have contributed to the research population's
variability. As the participants' chronic morbidity status was checked, 82.2% of them had a history
of a chronic disease, and there was a noticeable incidence of Covid 19 among them.
Comprehensive stratified profiling of MM clusters in COVID-19 patients from the pandemic's
initial wave revealed that patients with certain MM patterns, older adults, and men were more
likely to die from COVID-19 infection or have severe illness. (14) Certain comorbidities might
reduce a patient's resistance to organ damage or exacerbate these pathogenic pathways. (15) The
multimorbidity index can assist in indicating who is more likely to struggle with severe COVID-19
outcomes and can help tailor an effective treatment approach.(16) More than 60% of the
participants were vaccinated with three doses.

By of April 24, 2023, 68,534,631 vaccination doses were already delivered in the Kingdom of
Saudi Arabia. (17) According to the study of Seyed M Moghadas et al, immunization reduced the
total incident rate from 9.0% to 4.6% during 300 days. (18) Even though immunization only
provides a limited amount of protection against infection, it can drastically minimize COVID-19
outbreaks. Non-pharmaceutical therapies must be used regularly to achieve this impact. The
responders were infected with seasonal influenza on many occasions. Seasonal influenza
incidence reflects a patient's immunological state. While there are considerable distinctions
between COVID-19 and influenza, there are also numerous parallels, therefore doctors and
epidemiologists must distinguish between the two as soon as possible. Indeed, many
characteristics of the influenza and SARS-CoV-2 viruses are the same, including high incidence,
rapid onset, and ease of mutation. Itis crucial to recognize the possibility of concurrent infection
with both conditions in addition to differentiating between the two. (19) Nearly half of the
individuals reported a decrease in immunity following vaccination, highlighting the importance
of the immunological state. Individuals who were completely immunized against COVID-19 may
need a booster dose eight months later because immunological memory was preserved for up to
eight months. Organ damage caused by SARS-CoV-2 elevates the likelihood of long-term health
complications, which might result in challenges and aftereffects that need particular care. (20)
The COVID-19 vaccination is one of the major risk factors for infections in critically ill patients.
Eight months after receiving two doses of the COVID-19 vaccine, individuals who received the
vaccination showed worse immune function than those who did not.(21)

Vaccines, regardless of different dosages, are effective against SARS-CoV-2 and can induce an
immune response. To manufacture inactivated viral vaccines, scientists adopt the classic
technique, which has resulted in the development of multiple commercial vaccines. To develop
this type of vaccine, the virus is cultivated in cells for amplification and then inactivated using
chemicals, UV radiation, or heating. As a result, the fully inactivated virus provides the immune
system with access to a diverse antigenic repertoire, which may be useful if viral modifications
produce immunological escape.(22) However, like with any exogenous substance, adverse
consequences after vaccination (AEFI) cannot be ruled out.

The cross-sectional study among university students was capable of revealing significant
information regarding the immune status of individuals post-vaccination. The prospective survey
method assessed directly from the respondents of varying age groups remains the strength of the
study. Yet, since the questionnaire comprised of closed-ended questions, individual variations in
immunity, extent of morbidity, and quality of life could not be assessed. Response bias is inevitable
in any questionnaire study:.

Conclusion

The data show that immunity differs before and after the COVID-19 immunization. More than fifty
percent of the participants had coronavirus infection, whereas the other half did not. The majority
of respondents received three dosages. The degrees of infectiousness of respondents differed
before and after the COVID-19 vaccine; the majority experienced mild to moderate symptoms
after a single infection, while a smaller fraction had severe symptoms. The complexities of the
immune responses to COVID-19 infection and immunization differ, although they are equivalent
overall. Systemic inflammation is produced by an inappropriate innate immune response
triggered by an overreaction of the immune system to the infection. The researchers believe that
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this may raise the risk of recurrent infections in patients both during and immediately following
a COVID-19 episode.

It is safer for people to take immunizations before developing a disease than after contracting one
spontaneously. Vaccination protects against major disease and death. Variations in immunity
before and after the COVID-19 vaccine are worth researching since this type of research can give
insight into the optimal practices to follow to improve immunity post-vaccination; however,
additional research is needed to reach this aim.

Abbreviations used:

SARS CoV-2: severe acute respiratory syndrome; ADR: adverse drug reactions, AEFI: adverse
effects following immunizations,
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