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Assessment of Some Immunological Parameters
Postvaccination with Different Types of COVID-19 Vaccines
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Background: Coronavirus disease 2019 (COVID-19) is a highly contagious viral infection that can spread rapidly worldwide. Several
vaccines have been developed to combat COVID-19. Objectives: This study aimed to assess some immunological parameters, including
CDS8* and IgG levels in sera of different vaccinated groups with different types of COVID-19 vaccines. Materials and Methods: The
current study included 75 samples from vaccinated persons with AstraZeneca, Sinopharm, and Pfizer vaccines and 25 unvaccinated
(naturally infected) persons. CD8" and IgG levels were measured using ELISA technique. Results: The results showed that the
CDS8* level increased significantly (P < 0.05) in the Pfizer vaccinated group than in Sinopharm and AstraZeneca groups, and there
were no significant differences in the CD8* level in the Pfizer-vaccinated group and unvaccinated group. The results also showed
significant differences between CD8* levels in males (22.78 + 3.36) and females (9.86 = 1.16) in Sinopharm vaccine, whereas there were
no significant differences in CD8" levels between males and females in other vaccine groups. COVID-19 IgG antibody levels were
elevated significantly in unvaccinated people compared to those who received the Pfizer vaccine. In contrast, there were no significant
differences in concentration of IgG antibodies between Sinopharm, AstraZeneca vaccines, and unvaccinated groups. Notably, the
Pfizer vaccine exhibited significantly lower IgG levels in all age groups compared to the other vaccines. Conclusion: The Pfizer vaccine
induced a cellular immune response represented by CD8* levels than other COVID-19 vaccines and unvaccinated (naturally infected)
people, while natural immunization had higher IgG by inducing a humoral immune response than COVID-19 vaccines.
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INTRODUCTION

COVID-19 is highly contagious and can spread
rapidly throughout the world.l! It was found to be
quite similar to the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).P It has been categorized
as a member of the Orthocoronavirinae subfamily of
the Betacoronavirus genus and placed in the subgenus
Sarbecovirus.?!

Coronaviruses are enclosed, large, single-stranded RNA
viruses.”! It contains four main structural elements:
envelope (E), membrane (M), spike (S), and nucleocapsid
(N) proteins.” The coronavirus is so named because of the
“corona” spikes that the S-glycoprotein protrudes from
the viral capsid. The spike glycoprotein of SARS-CoV-2
binds to the host cell receptor angiotensin-converting
enzyme 2 (ACE2), which is necessary for cell entry.?!
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Innate and adaptive immune responses are two types
of immunological responses.”! Activation of the host
defense system is caused by the stimulation of TLRs
through contacts with ligands, which start an intracellular
downstream signaling cascade representing the innate
immune system.’! TLR7/8 detects SARS-ssRNA CoV-2,
and following replication, the viral dsSRNA is recognized
by TLR3, which triggers TRIF-mediated inflammatory
signaling.® This enhances the expression of target genes,
such as types I and III IFNs and several other critical pro-
inflammatory cytokines.® Adaptive immune responses
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(both T and B cells) against SARS-CoV-2 start to be visible
around a week after the onset of symptoms. T-cells have two
main functions: CD8* T-cells actively target and kill virus-
infected cells, whereas CD4* T-cells prime both B cells and
CD8" T-cells as well as produce cytokines that aid in the
recruitment of immune cells.”) T helper cells enable B cells
to develop into plasma cells, which in turn manufacture
antibodies (Abs) targeted to a viral antigen (Ag) called
Neutralizing antibodies. In the case of SARS-CoV, the
antibody profile of this virus produces I[gM and IgG, and at
a later phase, seroconversion, which is mediated by the helper
T-cells, has been found. The helper T-cells also play a role in
isotype switching.”) It was observed that cellular immunity
had a significant role in defending against SARS-CoV-2 due
to the high number of CD8" infiltrating cells (80%) recruited
to the infection site.l'”’ Recent findings indicate that specific
IgG-neutralizing antibodies targeting the spike protein’s
receptor-binding domain (RBD) can effectively prevent the
fusion between the virus and ACE2 receptors, blocking viral
entry into lung cells and further transmission.!'!l In another
study, they examined the features of CD4+ and CD8* T-cell
immune responses among confirmed COVID-19 cases.
They observed that 100% of CD4+ T-cells were activated in
response to the spike protein and that the anti-SARS-CoV-2
IgG and IgA titers were associated with the spike protein
response’s intensity.'?

Several technologies are used to create COVID-19
vaccines, including mRNA (the Moderna and Pfizer
vaccines), adenoviral vector (the Johnson & Johnson and
AstraZeneca vaccines), inactivated whole-virus vaccines
(the Sinopharm vaccine), and a subunit vaccine (Novavax,
USA). Each one of them depends on the SARS-CoV-2
native viral spike protein (S) to stimulate powerful
neutralizing antibodies.'¥ Following immunization, high-
affinity SARS-CoV-2 antibodies as well as memory T and
B cells specific for the S protein, form and circulate, all of
which work to prevent further SARS-CoV-2 infection.!"¥

This study aimed to assess CD8* and IgG levels in different
vaccinated groups with COVID-19 vaccines.

MarteriaLs AND MEeTHODS

Study of design and participants

One hundred blood samples were collected, including 75
persons vaccinated with AstraZeneca (25), Sinopharm
(25), and Pfizer (25) (after the second dose of all
vaccines) and unvaccinated (25) (natural immunization or
infected) persons. The samples were not infected except
for unvaccinated persons who had previous infections.
Samples were collected between August 1, 2022, and
December 1, 2022, from the medical and work staff at
Marjan Teaching Hospital, Al-Hilla Teaching Hospital,
Imam Al-Sadiq Hospital, and from residential areas in the
Babylon Province. All individuals included in this study
were between the ages of 20 and 55 years. The personal

information collected from each person included name,
age, gender, place of residence, academic achievement, the
type of vaccine received, whether they had previously been
infected, the dates of the first and second vaccine doses,
the type of vaccine symptoms experienced, the duration of
vaccination, smoking status, pregnancy status in women,
any chronic diseases, the duration of COVID-19 infection
period, and whether the infection occurred before or after
vaccination. Three milliliters of blood were collected from
all samples, placed in a gel tube for serum separation, left
to clot at room temperature, and centrifuged at 4000 rpm
for 2min. The serum was transferred into an Eppendorf
tube and stored at —20°C.['%

Measurement of a serological assay

Sandwich ELISA kit was used to measure the CD8* and
SARS-CoV-2 IgG levels in sera from different vaccinated
sample groups, according to Elabscience (Houston, TX).

Statistical analysis

Statistical analysis was carried out using the Statistical
Package for the Social Sciences (SPSS Inc., Chicago,
IL) version 26, along with Microsoft Excel Worksheet.
The findings and illustrations of the present study were
subjected to thorough examination. Significance with
regards to P value was ascertained for values below 0.05
(P <0.05).

Ethical approval

The research was carried out in adherence to the ethical
guidelines rooted in the Declaration of Helsinki. The
procedural details of the study, as well as the information
provided to participants and the consent form, were
thoroughly reviewed and approved by a local ethics
committee under reference number 1742 on November 24,
2022, to obtain the necessary authorization.

ResuLts

CD8+ level among COVID-19 vaccines and unvaccinated
(naturally infected) persons

The serum levels of CD8* were detected among individuals
who received different COVID-19 vaccines and those who
were unvaccinated but were infected with the virus. Results
showed that individuals who received the Pfizer vaccine
had a higher CD8* concentration (34.579%7.89ng/
mL) compared to those who received the AstraZeneca
vaccine and Sinopharm vaccines (16.3891+2.26 and
17.618+2.41ng/mL, respectively) with  significant
differences (P < 0.05). Unvaccinated individuals who
were infected with the virus had a CD8* concentration
(23.304 £3.126 ng/mL), which was lower than that of the
Pfizer vaccine but higher than that of the Sinopharm and
AstraZeneca vaccines (17.618 £2.41 and 16.389+2.26ng/
mL, respectively) without significant differences (P < 0.05)
as illustrated in Figure 1.
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Figure 1: The concentration of CD8 (ng/mL) among COVID-19 vaccines and unvaccinated (naturally infected) persons

Table 1: CD8* levels (ng/mL) among males and females
who received different types of COVID-19 vaccines and
unvaccinated (naturally infected) persons

Type of Group

vaccine Males Females P value (P < 0.05)
AstraZeneca 16.32+2.46* 16.56£5.35*  0.234

Sinopharm 2278+336°  9.86*1.16°  0.023

Pfizer 35781034 33.47£1221°  0.792

Natural 27.15+4.61° 2027420 0.689
mmunization

Similar letters indicate non-significant differences, while different letters
indicate significant differences

CD8+* level between different COVID-19 vaccines and
unvaccinated persons according to gender

The study examined the differences in CD8" levels between
males and females who received various COVID-19
vaccines, as well as those who were unvaccinated but had
been infected with the virus. The findings showed that
females who received the AstraZeneca vaccine had a slightly
higher concentration of CD8* than males (16.56+5.35 and
16.32+£2.46ng/mL, respectively), but these differences were
not significant (P > 0.05). In contrast, males who received
the Sinopharm vaccine had significantly higher (P < 0.05)
levels of CD8" compared to females (22.78%+3.36 and
9.86+ 1.16 ng/mL, respectively). Similarly, in the case of the
Pfizer vaccine, males had higher CD8" levels than females
(35.78£10.34 and 33.47%212.21ng/mL, respectively), but
this difference was not significant compared to unvaccinated
individuals who had been infected with the virus that
males significantly higher than females (27.15+4.61 and
20.2714.2ng/mL) (P < 0.05). Also, the results showed
that both males and females groups who were vaccinated
with the Pfizer vaccine had a significantly higher level of
CDS8*, while males and females groups in the AstraZeneca
vaccine had the lower concentration of 16.32£2.46 and
16.56 £5.35, respectively, with P < 0.05. The results are
presented in Table 1.

The level of CD8+ (ng/mL) according to the age groups
Table 2 shows that individuals aged 20-29 who received the
Pfizer vaccine had the highest CD8* levels (51.89 £ 14.24 ng/
mL) with significant differences (P < 0.05), while
unvaccinated individuals who had been infected with
the virus had the lowest CD8" levels (19.19+4.11ng/
mL). AstraZeneca had slightly higher CD8* levels
(13.87£4.05ng/mL) than Sinopharm (13.07+2.02ng/mL)
with no significant differences (P > 0.05).

For individuals aged 30-39 years, unvaccinated individuals
who had been infected with the virus had higher CDS8*
levels (29.78£7.51ng/mL) compared to those who
received the Pfizer vaccine, which was lower in CD8"* level
(16.09 £2.41 ng/mL) with significant differences (P < 0.05).
The differences between AstraZeneca (19.27£5.97ng/mL)
and Sinopharm (19.22 £4.75ng/mL) were not significant.

The age group of 40-49 years, who received the Pfizer
vaccine, had higher CDS8* levels (32.39%£13.19ng/mL),
while those who received the AstraZeneca vaccine had
lower CD8" levels (18.82%+7.8Ing/mL) with significant
differences (P < 0.05). In contrast, the Sinopharm vaccine
had higher CD8" levels (29.38%£11.75ng/mL) than
unvaccinated individuals who had been infected with the
virus (22.18 £8ng/mL).

Finally, for the age group 50-59 years, unvaccinated
individuals who had been infected with the virus had
higher CD8* levels (32.78 £9.5ng/mL) compared to those
who received the Pfizer vaccine that had the less CDS level
(11.82+4.86 ng/mL) with significant differences (P < 0.05).
The sinopharm vaccine was higher than the AstraZeneca
vaccine in the CD8" level (17.48 £ 1.72 and 16.55%3.29ng/
mL) with no significant differences (P > 0.05).

IgG Concentration (mg/dL) among COVID-19 vaccines
and unvaccinated persons

This study compared IgG concentrations between
individuals who received different COVID-19 vaccines
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Table 2: CD8+ Levels (ng/mL) in various types of COVID-19 vaccines and unvaccinated individuals (naturally infected), stratified

by age groups
Age groups (years) Type of vaccine
NI Sinopharm AstraZeneca Pfizer LSD
20-29 19.19+4.11¢ 13.07+2.02¢ 13.87+4.05 51.89+14.24° 21.5
30-39 29.78+7.51 19.22+4.75 19.27+5.97 16.09+2.41 17.54
40-49 22.18+8 29.38+11.75 18.82+7.81 32.39+13.19 35.34
50-59 32.7849.5 17.48+1.72° 16.55+3.29° 11.82+4.86 14.28
NI: Natural immunization via COVID-19 infection; similar letters indicate non-significant differences, while different letters indicate significant
differences
150 with no significant difference (P > 0.05), Which was
i A A A similarly found in wunvaccinated (naturally infected)
g = females and males. In the case of the Pfizer vaccine,
; females had higher IgG levels than males (106.58 £ 10.35
s % and 97.39+11.82mg/dL, respectively) with significant
§ n differences (P < 0.05). Also, unvaccinated females had
a 50 higher IgG levels than unvaccinated males (134.14+6.25
E 30 and 128.85%17.16 mg/dL, respectively) with a significant
S 10 difference (P < 0.05).
NI Sinopharm AstraZeneca pfizer
B Mean of IgG 131.8176 126.8689 122.7315 102.1724
LSD= 15.753 TYPES OF VACCINES The level of IgG according to the age groups

Figure 2: Comparing IgG concentration (mg/dL) between COVID-19
vaccinated individuals and unvaccinated (naturally infected) persons.
Similar letters indicate non-significant differences, while different letters
indicate significant differences

and those who were unvaccinated but infected with the
virus, and it was found that unvaccinated individuals
had a higher IgG concentration (131.8176+4.64mg/
dL) compared to those who received the Pfizer vaccine
(102.1724£7.71mg/dL) that had the less concentration
with significant difference (P < 0.05). The Sinopharm and
AstraZeneca vaccines had IgG levels of 126.8689+5.90
and 122.7315%x3.15mg/dL, respectively (that means
the Sinopharm vaccine had the higher level of IgG than
other covid-19 vaccines), which were slightly lower than
unvaccinated individuals but significantly higher (P <
0.05) than those who received the Pfizer vaccine as shown
in Figure 2.

IgG level between different COVID-19 vaccines and
unvaccinated persons according to gender

The IgG concentration differences among males and
females who received different COVID-19 vaccines and
those who were unvaccinated but had been infected with
the virus were presented in Table 3. The results showed
that males who received the AstraZeneca vaccine had
significantly higher IgG levels (P < 0.05) than females
(127.87£9.62 and 118.76+6.33mg/dL, respectively).
On the other hand, females who received the Sinopharm
vaccine had slightly higher levels of IgG compared to
males (125.36+4 and 124.27+3.67mg/dL, respectively)

Table 4 shows that individuals aged 20-29 years who were
unvaccinated but infected with the virus had the highest
IgG levels (133.87+6.33mg/dL), while individuals who
received the Pfizer vaccine had the lowest IgG levels
(93.1£13.49mg/dL) with significant differences (P < 0.05).
Individuals who received the Sinopharm vaccine had higher
IgG levels (120.36 +11.68 mg/dL) than those who received
the AstraZeneca vaccine (115.02+4.99mg/dL).

For individuals aged 30-39 years, the individuals
that had the Sinopharm vaccine had higher IgG
levels (136.12+7.32mg/dL) compared to those who
received the Pfizer vaccine, which was lower in IgG
level (109.29+19.96mg/dL) with significant differences
(P < 0.05). Unvaccinated (infected) people had IgG
levels (125.5%£15.82mg/dL) that were lower than those
who received Sinopharm and AstraZeneca vaccines
(136.12£7.32 and 134.6+£8.61mg/dL, respectively)
and higher than those who received the Pfizer vaccine
(109.29£19.96 mg/dL) with significant differences (P <
0.05). The LSD value for this age group was 41.69.

The 40-49 age group, who received the Sinopharm
vaccine, had higher IgG levels (134.57£6.32mg/dL),
while those who received the Pfizer vaccine had lower IgG
levels (99.07%£16.55mg/dL) with significant differences
(P <0.05). In contrast, the unvaccinated but infected had
higher IgG levels (130.13+4.7mg/dL) than individuals
that had the AstraZeneca vaccine (129.7£4.1 mg/dL) and
significantly higher (P < 0.05) than Pfizer vaccine but
lower than individuals that received the Sinopharm vaccine
(134.57£6.32mg/dL) with no significant differences (P >
0.05).
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Table 3: 1gG levels (mg/dL) in vaccinated individuals with COVID-19 vaccines and unvaccinated (naturally infected) persons

by gender
Type of vaccine Group

Males Females P value)
AstraZeneca 127.87+9.62¢ 118.76+6.33* 0.932
Sinopharm 124.27£3.67* 125.36 +4° 0.217
Pfizer 97.39+11.82¢ 106.58+10.35° 0.447
Natural immunization 128.85+7.16 134.14+6.25 0.934

NI: Natural immunization via COVID-19 infection; similar letters indicate non-significant differences, while different letters indicate significant

differences

Table 4: 1gG levels (mg/dL) among different types of COVID-19 vaccines and unvaccinated individuals (naturally infected)

according to age groups

Groups of age (years)

Type of vaccine

NI Sinopharm AstraZeneca Pfizer LSD
20-29 133.87£6.33¢ 120.36 £ 11.68¢ 115.02£4.992 93.1£13.49° 27.36
30-39 125.5£15.82 136.12£7.32 134.6%8.61 109.29£19.96 41.69
40-49 130.13£4.7* 134.57+£6.32¢ 129.7£4.1* 99.07£16.55° 30.05
50-59 134.44£5.92 127.09£3.92 121.98£5.64 120.4%7.53 19.93
NI: Natural immunization via COVID-19 infection; similar letters indicate non-significant differences, while different letters indicate significant
differences
Lastly, for individuals aged 50-59, wunvaccinated  vaccine was also found to induce a higher level of IFN-y-

individuals who had been infected with the virus had
significantly higher IgG levels (134.44£5.92mg/dL)
compared to those who received the Pfizer vaccine that
had less IgG levels (120.4%7.53mg/dL) with significant
differences (P < 0.05). The Sinopharm vaccine was
higher than the AstraZeneca vaccine in the IgG level
(127.09£3.92 and 121.98+5.64mg/dL, respectively),
and these vaccines are higher than the Pfizer vaccine
with no significant differences (P > 0.05) but lower than
unvaccinated(infected) people with significant differences
(P <0.05).

Discussion

The current study found that the Pfizer vaccine produces
significantly higher CD8* levels compared to other
COVID-19 vaccines and unvaccinated individuals. This
observation emphasizes the effectiveness of mRNA
vaccines in stimulating quick and functional responses
from CD8* T-cells. The difference in CD8* levels between
COVID-19 vaccines and unvaccinated individuals may
be due to differences in viral antigen composition.
The Pfizer vaccine, a type of nucleic acid vaccine (that
contains mRNA incorporated with nanoparticles),
works by incorporating genetic material into the host’s
antigen-presenting cell genome. This process can lead to
the production of viral proteins within the cell, which
are then presented on MHC class I molecules, leading
to CD8* T-cell activation.'¥ The vaccine also contains
nanoparticles that are known to stimulate cellular
immune responses, including CD8" T-cells.'”” The Pfizer

producing CD8* T-cells in the bloodstream, specifically
targeting the spike glycoprotein receptor binding
domain, compared to individuals who have recovered
from COVID-19.1'® Therefore, the Pfizer vaccine is more
effective at triggering CDS8* T-cell responses, thereby
enhancing cellular immunity.

The second higher level of CDS8* was observed in a
group of a natural infection that induced high innate
and adaptive immune response, but after the persistence
of the virus in the host leading to T-cell exhaustion and
the impairment of CD4* T-cells by COVID-19 leads
to heightened activation and potential exhaustion of
CD8* T-cells.'”” Sinopharm is an inactivated vaccine
that contains killed coronavirus; this vaccine tends to
induce more humoral responses than cellular immune
responses.

Also, the study showed that the AstraZeneca vaccine
had a lower CD8" level. This may be due to the vaccine
being found to have poor inducing of CD8* T-cells and
due to containing adenovirus as a vector, which found
these vectors have a tendency to persist at low levels
and extend the duration of effector T-cell responses,
leading to a delay in the transition of T-cells into a
memory state and causes the overstimulation of type I
interferons (IFNs) which leads to decreased expression
of the transgene and diminished immune responses,
both in terms of antibodies and cellular reactions.?!-*
The current study is compatible with a study by Fodor
et al.?¥ that also found the Pfizer vaccine produces a
higher level of CD8* than other COVID-19 vaccines
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and unvaccinated (naturally infected). According to
another study, the overall T-cell response generated
by the Sinopharm vaccine was lower (28.6%) than the
T-cell response observed following the Pfizer vaccine
(73-74%). In other words, the Pfizer vaccine generated
a stronger T-cell response compared to the Sinopharm
vaccine.[!$]

This study also observed that unvaccinated (naturally
infected) people, Pfizer and AstraZeneca vaccines, had
higher levels of CDS8* in males than females compared
to the Sinopharm vaccine, which was more effective
in females than males. This indicated the Pfizer and
AstraZeneca vaccine’s higher effectiveness in producing
CDS8" levels in males than females, while the Sinopharm
vaccine was more effective in females. This is due to
gender being an important factor that affects immune
response against vaccines and detects their effectiveness.¥
A study found that males had higher levels of CD8* T-cell
specific to the spike protein of SARS-CoV-2 following the
Pfizer vaccine than females.> Also, research has shown
that sex differences play a significant role in the variation
of the immune response to COVID-19 in both innate and
adaptive immune responses.?*

The present study found that the Sinopharm vaccine
and unvaccinated (naturally infected) people were more
highly effective in CD8* levels in both 40-49 and 50-59
years age groups than other COVID-19 vaccines with
significant differences. While the Pfizer vaccine was
highly effective in 20-29 years and 30-39 years age groups
with a significant difference (P < 0.05), it’s lower effective
in 50-59 years. This may be because the Sinopharm
vaccine is more effective in those above 40 years of age
than younger, while Pfizer vaccines are highly effective
in younger than older individuals. This difference in the
effectiveness of vaccines due to the immune response
to vaccines is influenced by age, and age is a significant
factor in determining their effectiveness.?! Another
study revealed that the T-cell response to the Sinopharm
vaccine was less effective in older individuals. Although
this difference was not statistically significant, the study
suggests that younger individuals (20-39 years old) were
more likely to have a functional T-cell response than
older individuals.*"

The level of IgG was found in this study to be significantly
higher (P < 0.05) in the unvaccinated (naturally infected)
people than in COVID-19 vaccines. Also, the Sinopharm
vaccine had a higher level of IgG, while the Pfizer vaccine
had a lower level. This variation in immune response due to
the difference in viral antigen components of the vaccines
and depended on it determined the type of immune
response. Natural infection is more effective in inducing
a humoral immune response than vaccines because, after
SARS-CoV-2 infection, there is a sudden activation
of B cells, producing virus-specific IgM, IgG, and IgA

antibodies."”! Additionally, the number of memory B cells
specific to the spike protein increases over time after the
onset of symptoms.

In contrast, the levels of SARS-CoV-specific CD4*
T-cells and CD8" T-cells decline with a half-life of 3 to
5 months.'"”! Consequently, natural infection provides
immunity of considerable duration because memory B
cells can promptly respond to reinfection by generating
new plasma cells with high affinity, which is crucial for
establishing long-lasting immunity.!"*?! Meanwhile,
the Sinopharm vaccine primarily elicits an immune
response focused on the production of antibodies.
After receiving the inactivated vaccine, rapid antibody
responses targeting SARS-CoV-2 were observed.® This
may be because the viral antigens in the inactivated
whole-virion formulation can be directly presented to
DCs through the lysosomal pathway and then activate
the Th2 cell, which activates the humoral immune
response.’” On the other hand, this vaccine is poor in
inducing cellular immunity.

In contrast, the AstraZeneca vaccine contains an adeno
vector that causes poor inducing humoral by causing the
overstimulation of type I interferons (IFNs), which leads
to decreased expression of the transgene and weakened
immune responses, both in terms of antibodies and cellular
reactions.”?! The Pfizer vaccine has shown a tendency to
generate durable and long-lasting protection of CD8+
T-cells against SARS-CoV-2. In contrast, the antibody-
mediated response appears to diminish over time.”
This decline in antibody levels following vaccination has
been hypothesized to be influenced by plasma blasts that
fail to develop into long-lived memory plasma cells.!
Furthermore, the Pfizer vaccine, being a genetic vaccine
and containing nanoparticles, has a propensity to elicit
a stronger cellular response rather than a predominantly
humoral response.l'*!”]

The present study was compatible with a study that
reported after receiving the second dose of the Sinopharm
vaccine, 95.07% of individuals had detectable levels of
SARS-CoV-2 specific total antibodies three months later.
This suggests that the vaccine is effective in generating
a robust immune response against the virus.?” A study
found that after receiving mRNA COVID-19 vaccines,
individuals gradually decreased their antibody levels
over a span of 4-6 months post-vaccination.*? Research
revealed that the levels of S- and RBD-specific IgG
antibodies were considerably higher in individuals who
had recovered from COVID-19 and tested negative for
SARS-CoV-2, and they suggest that antibodies may have
a critical role in eliminating the virus from the body.
However, the duration and levels of antibody response
can vary among individuals and may depend on several
factors, such as the severity of the infection, age, and
underlying health conditions.!'”
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Also, the current study found that for unvaccinated
(naturally infected) people, Sinopharm and Pfizer’s
vaccines were generating a higher level of IgG level in
females than males, while the AstraZeneca vaccine was
found to generate a higher level of IgG in males than
females. Perhaps this is due to Sinopharm and Pfizer
vaccine’s higher effectiveness inducing a humoral immune
response in females than in males, while the AstraZeneca
vaccine was more active in males. This may be due to
differences in the effectiveness of immune responses
between the two genders, as mentioned by the World
Health Organization (WHO), which has reported that
when it comes to immune responses to viral vaccines, men
and women show differences.? In particular, women tend
to develop significantly higher levels of humoral immunity
compared to men, and also noted that females generally
exhibit stronger cellular and humoral immune responses
to infections, antigenic stimulation, and vaccination
compared to males.’¥ A study found that female patients
had a stronger production of IgG antibodies against
SARS-CoV-2 three months after being discharged.?

This study demonstrated that unvaccinated (naturally
infected) individuals had a higher level of IgG in both
the 20-29 years and 50-59 years age groups than covid19
vaccines, while the Sinopharm vaccine had a higher IgG
level in both 30-39 years and 40-49 years age groups than
other COVID-19 vaccines and unvaccinated (infected)
individuals. Also found that the AstraZeneca vaccine
had the same Sinopharm vaccine that was high in both
the 30-39 years and 40-49 years age groups and lower
in both the 20-29 years and 50-59 years age groups but
was lower effective than the Sinpharm vaccine. This may
be due to natural infection inducing a robust humoral
immune response in the 20-29 years and 50-59 years age
groups, while the Sinopharm vaccine is highly active to
induce a humoral immune response in the 30-39 years and
40-49 years age groups. This difference may be due to the
immune response to vaccines affected by age.’* A study
by Li et alB¥ found that older patients (unvaccinated)
with more severe diseases had significantly higher levels
of IgG antibodies, suggesting that these patients may
experience stronger immune system activation during
recovery. A study that looked at IgG anti-RBD antibodies
in people with the Sinopharm vaccine found higher levels
of IgG in people under 50 years old than above 50 years
old at 8 weeks after vaccination.®® According to this
study, the levels of antibodies produced after receiving
the Sinopharm vaccine decreased significantly as age
increased. In other words, older individuals had lower
antibody levels than younger individuals who received the
same vaccine.l””

CoNcLUSION

In conclusion, the Pfizer vaccine showed significantly
higher CD8" levels by inducing a cellular immune response.

Natural immunization had higher IgG by inducing a
humoral immune response than COVID-19 vaccines.
These findings highlight the variability in immune
responses elicited by different viral antigen compositions,
which can also be influenced by factors such as gender
and age.
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