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ABSTRACT

The purpose of the study was to monitor the
humoral and cell immune responses and to
investigate the variation in the antibody of a group
of people who were first given the Pfizer vaccine
that was made available in lIraq. The study had
thirty subjects who had their levels of IgG
antibody, IFN-y, and IL-6 tested both before and
after receiving the Pfizer vaccine. Prior to
vaccination, as well as 14, 21, 28, 30, and 90 days
following the second dose of the Pfizer vaccine,
blood samples were taken. A humoral response was
produced by the Pfizer vaccine, and younger
subjects had higher 1gG antibody concentration
levels than older ones. After vaccination, the level
of 1gG concentration started to decrease after 60
days, but it peaked between 28 and 60 days later. A
strong cellular response was triggered by the Pfizer
vaccine. The female immune response is higher
than the male. In the female, the high concentration
of IFN-y reached 2750. 3 +18 10.6 in 60 days,
while in the male it was 2415.2 £1620.2. In the
males and females, the levels started to decline in
90 days, reaching 1609.8 + 1405.5 and 1324.4 +
1090.3, respectively. Females have a stronger
immune response to IL-6 than males do. In
females, the high concentration of IL-6 occurs in
60 days, reaching 2590.3 + 14710.6, while in
males, it was 2324.2 +1620.2. The levels in both
females and males begin to fall in 90 days,
reaching 1409.7£2605.4 and 1324.5+1290.2,
respectively.

l. INTRODUCTION

At the end of 2019, Wuhan, China,
discovered the new coronavirus, SARS-CoV-2,
which is the cause of COVID-19 infection. As of
the writing of this paper, the WHO has documented
6.85 million deaths and over 758 million confirmed
cases of the pandemic (1). One feature of the
COVID-19 pandemic that warrants special
attention is the swift manufacturing and
dissemination of COVID-19 vaccinations. Since it

became clear that SARS-CoV-2 vaccination is the
most effective way to combat COVID-19 globally
and maybe stop the epidemic, a huge vaccination
effort was carried out all over the world (2). It is
crucial to note, nevertheless, that little is known
about the processes underlying the protective
response brought on through various vaccination
schedules(3), particularly as they relate to the
CoronaVac  vaccine—the  first  vaccination
administered to the Brazilian population. The entire
inactivated SARS-CoV-2 virus makes up
CoronaVac Originally administered in two doses,
the second dosage was administered approximately
28 days following the first dose. This vaccine is
presently being produced under license from the
Brazilian government of S&o Paulo. Strong
antibody responses to COVID-19 have been
reported to be elicited by CoronaVac, and this may
contribute to a decrease in hospital admissions and
COVID-19-related deaths (4). On the other hand,
the antibody response brought on by two
CoronaVac treatments gradually diminishes (5).
Additionally, it has been shown that two doses of
the CoronaVac vaccine might elicit a strong
immune response, primarily from CD4+ T cells
with a Thl immune profile. The offer of a third
dosage of the COVID-19 vaccine has been made
because it was unclear if this cellular response
would last over time. From this point on, it was
feasible to enhance the evoked immune responses
by administering a vaccine of a different kind than
those previously received (7). In this regard, the
Pfizer vaccine was among the immunizations that
were accessible in Brazil for use as the third dosage
for people who had previously received a COVID-
19 vaccination exclusively through CoronaVac.
Depending on such data, our goal in this case study
is to learn more about the humoral as well
as cellular responses of a cohort of associates at
Hospital Israelita Albert Einstein in So Paulo,
Brazil, who participated in a COVID-19
vaccination schedule that began with CoronaVac
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vaccination and continued with a booster dose of
the Pfizer vaccine. 1. RESULTS

The results in this study include measuring
the level concentration of immunoglobulin G
before and after vaccination in different days, and
higher antibody concentration in  younger
participants than older ones. The peak increase in
1gG concentration occurs betweenthe28 days and
60 days after vaccination which reaches
2703.8£3201.9 and 2581. 9 +21 06.2 respectively
in the age group (21-30) year, but the level began
to decline after 60 days which reached t01724.8+
1303.5(/ML). In the age group (31-40) year the
high  level reached 2491.3+5013.8 and
2296.2+1094.2 betweenthe28 days and 60 days
after vaccination while and decreased after 60 days
reaching t01523.4+1581.3(ml). In contrast with the
age group (41-50) vyear the concentration
betweenthe28 days and 60 days reached
t01947.7£3101.2 and 2110.5+2103.1 respectively
and lower than other younger age groups, and
decreased to t01091.5+ 1460.1 (ml) after 60 days as
shown in table (1).

1. MATERIAL AND METHODS
Blood samples were collected from 30
people in Babylon — city who had received the
Pfizer COVID vaccine. The participants’ ages
ranged from 21 to 50 years of both sexes made up
the majority. All participant data, including sex,
age, vaccine type, dose, and other details, was
recorded in accordance with the questionnaire
form. Using a sterile, disposable plastic syringe, 3
ml of blood samples were taken from each
participant under aseptic conditions. The samples
were then placed into serum separator tubes in
order to separate the serum. After samples had
been clotted for a period of 30 mins
and centrifuged for 10 mins at 3000 rpm, the serum
was recovered and stored at -80°C until it was
analyzed by using an ELISA kit (Biotek, USA)for
measure The SARS-CoV-2IgG Il Quant antibody
tes and IL-6 and IFN-y. The serum was after
that transferred to 1.5 ml Eippendorfs. To avoid
doing repeated cycles of freezing and thawing, all
samples have been evaluated in a single test.

Table 1: Assessment of immunoglobulin G concentration in sera of Pfizer vaccination groups pre and
after vaccination based on different days

Age N= | Pre-vaccine | Post 2 dose of Pfizer vaccinelgG (/ML)
groups | 30 Mean it
(year) SD)( 14 day 21 day 28 day 60 day 90 day

21-30 |10 | O
3140 |10 |0
41-50 (10 | O
Total 30

1974 6212504
17478223282
12633211272

2011.6x1410.8
2105711508
1585.6=1071.4

2703.8£3201.9
24913250138
1947 7231012

2581.922106.2
2296210942
2110.5£2103.1

1724 8£1303.5
1523 4215813
1091 5= 14601

The result reflects that antibody
production is higher in females than in males the
higher concentration of 1gG antibody occurs in 28
days after vaccination which reaches2915.7+4150.6

while in females the higher concentration occurs in
60 days which reaches2538.1+1337.2 as shown in
table (2).

Table 2: Assessment of immunoglobulin G concentration in sera of Pfizer vaccination groups according to
sex

SEX Pre- Post 2™ dose of Pfizer vaccinelgG (/ML)

vaccine

Mean  + [14 day 21 day 28 day 60 day 90 day

SD)(
Female 0 1957 6x1310.4 2418.6x1710.9 2915.7+4150.6 2741. 3 £17 045 1609.8+1205.5
Male 0 1452 8£2070.1 1930.4£1041.6 2146.2+1060.4 2538.1£13372 1423 4212402

The study also includes measuring the
level concentration of IFN-y in search of Pfizer

vaccination groups.
is higher

females

The
than
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reached1609.8+1405.5

and 1324.4+1090.3

respectively Table (3).

Table3. Assessment of IFN-y levels in serum of patient’s papilloma virus infection in comparison of control

groups.
sex Pre- Post 2™ dose of Pfizer vaccineIFN-y (/ML)
vaccine
Mean £ [ 14 day 21 day 28 day 60 day 90 day
SD)(
Female 0 1842 9417112 1989.8+2411.7 2306.5£3050.6 2750.3 £1810.6 1609.8+1405.5
Male 0 1472.8£1150.1 1710.3£1041.6 2160.422510.4 2415.2+1620.2 1324.4=1090.3
The study also includes measuring the level +14710.6while in males was 2324.2+1620.2and the

concentration ofIL-6 in search of Pfizer vaccination
groups. The immune response in females is higher
than in males the high concentration of IL-6 in
female occur in 60 days which reaches2590. 3

level began to decrease in 90 days in females and
malesreached1409.7+2605.4and 1324.5+1290.2
respectively Table (4).

Table 4. Assessment ofIL-6 levels in serum of patients papilloma virus infection in comparison of control

groups.
seX Pre- Post 28 dose of Pfizer vaccine(/ML)IL-6
vaccine
Mean  * [14 day 21 day 28 day 60 day 90 day
SD)(
Female 0 1540417112 1819 6+2801.5 2246 5220506 25903 £147106 1409.7+£2605 .4
Male 0 1432.2x1302.1 1614 4+1811.4 2040115104 2324 2£16202 1324 512902

V. DISCUSSION

Table 1 indicates that the Pfizer vaccine
results in higher IgG concentrations. This finding is
consistent with a prior study where the author
claimed that the Pfizer vaccination results in higher
antibody readings following the observation of a
first dose (2, 9), as displayed in Table 3. Table 1
illustrates the observation of a higher antibody
concentration in younger participants compared to
older ones. The presentstudy's findings are
consistent with earlier studies, which demonstrated
that S1 I1gG levels brought on by the Pfizer
vaccination decreased with age, peaking in
individuals between the ages of 12 and 19 (10). In
addition, a second study found that the older age
group's geometric mean concentration of anti-spike
IgG was consistently lower and decreased after the
second vaccination. Moreover, anti-SARS-CoV-2
antibody levels are higher in elderly persons
following vaccination, and they are significantly
more likely to have insufficient or no humoral
response to the vaccination (11). Pfizer was found
to cause higher I1gG concentrations in males
compared to females. As Table 2 illustrates, no
appreciable variations between the sexes have
been found. Likewise, a prior study conducted by
Sinopharm, AstraZeneca, and Pfizer revealed no
statistically significant variations in 1gG levels

between vaccinated females and males across all
vaccine types (2, 12).

Conversely, it has previously been noted
that there is a considerable difference in I1gG
concentration  between females and males.
Following the Pfizer vaccine vaccination, females
had a considerably higher anti-spike-RBD 1gG
response compared to males (13). The findings
presented in this brief study show that a strong
specific IFN-y response was elicited through the
first dose of the CoronaVac vaccine, which was
followed by enhanced antibody responses that
neutralized the antibodies and 1gG response
following the second dose of the vaccine (14).
Despite  the fact that all of such
responses dropped out 90-180 days
following vaccination, the Pfizer vaccine booster
markedly improved the cellular as well as humoral
responses in every participant (2, 15). Along with
such outcomes, we were also able to show that the
two volunteers who had the worst humoral
responses  (nonresponders)  following  their
CoronaVac vaccination had a remarkable presence
of senescent T cells, which was only seen in the
pre-vaccination sample and was associated with a
pro-inflammatory systemic status (16). Our results
were consistent with the literature regarding the
initial immune response (humoral and cellular) to
CoronaVac vaccination in such case reports (17).
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The literature reported that in a population
regarding healthy individuals, the vaccination's
peak humoral response (IgG response as well
as neutralizing antibodies) occurred 28 days
following the second dose was administered (18).

It has beenshown that ninety days
following the second dose, there was a decrease in
the humoral response. In terms of the cellular
response, the authors reported that both 28 and 90
days following the vaccination, there was a greater
number of IFN-y-producing cells in response to
recombinant S protein from SARS-CoV-2, even
though there was a notable variation in such values
amongst the volunteers at these time points, as this
brief report (19) illustrates. In line with the
previously published data, Zhao and associates
(2022) showed that the peak IgG response and
neutralizing antibodies have been attained 28 days
following the second CoronaVac vaccination dose
and that these levels gradually decreased until 12
weeks. Regarding the cellular response, there was a
notable decrease in the quantity of particular IFN-
y-producing T cells after 6 and 12 months, but there
was still a higher number 28 days and 3 months
following the second CoronaVac dose (20). To
further emphasize such findings, we also saw a
strong and quick response to a particular IFN-y
generated  following the first CoronaVac
vaccination dose (21).

V. STATISTICAL ANALYSIS

Statistical analysis occurs by using SPSS
version 21. Standard deviation, have been utilized
for expressing quantitative data the Chi-square test
was utilized to compare percentages of categorical
variables. For the purpose of analyzing the
relationship between the various study variables,
every test had two sides. Statistical significance (S)
is defined as P < 0.05, whereas non-significant
(NS) is defined as P > 0.05.

VI. CONCLUSIONS

Pfizer vaccine recipients produce the
highest antibody concentrations in comparison
with other vaccine recipients; younger individuals
(under 40 years old) had higher antibody
concentrations compared to older individuals.
Antibody production appears to be higher in males
than females. Weeks following the Pfizer
vaccination resulted in a considerable increase in
IgG levels; the highest IgG concentration was
reached between days 28 and 60, while the lowest
concentration was reached after day 60.
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