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ABSTRACT

Background and Objective: The SARS-CoV-2 vaccines of Sinopharm and Pfizer have been reported to vaccinate more than 7.3 billion
people across the globe. However, the protection offered by these mRNA vaccines wanes with time, which is why the third dose of a
different or same vaccine may become necessary. The objective of this study was to compare the levels of immunoglobulin G (1gG) in the
post-vaccination phase in the local population after two doses with Sinopharm and Pfizer vaccination.

Methods: A cross-sectional study was conducted at the Combined Military Hospital (CMH) Medical College and Institute of Dentistry,
Lahore, Pakistan. A total of 100 adult participants who were completely vaccinated with either Sinopharm or Pfizer, at least 6 weeks before,
were included in the study after taking informed consent. Blood samples were collected and SARS-COV-2 virus IgG antibody levels were
estimated using enzyme-linked immunosorbent assay (ELISA). The collected data were analyzed while taking a p value < 0.05 as significant.

Results: The mean age of the participants was 20.18 + 1.29 years. Mean antibody titers, six weeks post-vaccination were 5453.73 + 609.15
units per milliliter (U/ml) and 10786.86 + 1525.49 U/ml in Sinopharm and Pfizer groups, respectively. The difference was statistically
significant (p = 0.0004).

Conclusion: Antibody response was considerably higher in Pfizer-vaccinated individuals in comparison to Sinopharm in the local population

from Pakistan.

Keywords: SARS-CoV-2, Pfizer, Sinopharm, mRNA vaccines, COVID-19 vaccines, ELISA.

Received: 28 September 2023 Revised date: 22 November 2023

Correspondence to: Sehrish Zaffar

Accepted: 17 December 2023

*Associate Professor, Department of Pharmacology, Combined Military Hospital Lahore Medical College and Institute of Dentistry, Lahore, Pakistan.

Email: sehrish.zaffar@gmail.com
Full list of author information is available at the end of the article.

Introduction

The severe-acute-respiratory-syndrome-related coronavirus
(SARS-COV) has inflicted havoc on the immunologically
naive population, globally. This variant of coronavirus
originated in the wet market of the Wuhan region of China
in late 2019, and in March 2020, after 180 million confirmed
cases and 3.8 million deaths, the World Health Organization
(WHO) declared coronavirus a pandemic.*

The virus impacted the respiratory system with early
symptoms similar to influenza infection, later morphing
into respiratory failure through cytokine storm and atypical
pneumonia or resolving completely on its own. The
management of the acute respiratory syndrome secondary
to coronavirus, in clinical settings, was symptomatic alone.?

178

To combat the spread of the virus and subsequent
disease, the WHO declared vaccination and herd immunity as
promising options. Herd immunity occurs when the majority
of the population is immune to the virus either through
natural infection or vaccination.! The immunity induced
through natural infection and vaccination curtails disease
spread, and offers a modicum of protection against serious
disease and reinfection.?

Middle East respiratory syndrome-related coronavirus
and Severe-acute-respiratory-syndrome-related coronavirus
(SARS-CoV-1) paved the way for the development of vaccine
against SARS-CoV-2 because of the analogous target protein
- the surface spike protein. The vaccine development against
SARS-CoV-2 started in January 2020, as soon as the genetic
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sequence of the virus became available. The immunogen
used in these vaccines is either the viral spike protein or the
ancestral (Wuhan-like) virus.* Antibodies against these spike
proteins, particularly the receptor-binding domain, prevent
the attachment of the viral body to the host and neutralize
the virus.® Even though the antibody response to the spike
protein shows variability, it is not unlike the typical antibody
response as seen with a respiratory virus, with an initial boost
of plasma blast-derived antibodies, followed by a dip, and
then a baseline level that is maintained by the long-lasting
plasma cells.®

Studies show the effectiveness of these vaccines between
50% and 95%, and this protection against re-infection rises
to 89% in case of natural infection.”® Serological assays from
convalescent and vaccinated populations indicate that the
immunity is derived from SARS-CoV-2 specific CD-4+ and
CD-8+ T-cells, and the level of these circulating antibodies
wanes with time, providing only temporary protective
immunity.®

In humans who have undergone natural infection with
COVID-19, there is mucosal antibody response as well.
Research shows that the primary cells targeting the spike
proteins are the CD4+ T-cells, with fewer CD8+ T-cells being
involvedinthisimmune process.®The vaccines against COVID-
19 that are administered intradermally or intramuscularly
induce mainly systemic IgG antibodies, with no secretory IgA
response, unlike the natural infection, which also induces
IgA.* Thus, it can be established that the vaccines developed
to date, have a role in disease attenuation rather than giving
sterilizing immunity.

With the evolving strain, there are reports of
breakthrough infections, as well as clinical trials,
suggesting the ineffectiveness of the current vaccines
against some of the prevalent variants.'? There is growing
concern regarding the evolution and variation of SARS-
CoV-2 that contains mutations in the spike gene, which
in turn could impair the efficacy of current vaccines and
monoclonal antibody therapies.® Another concerning
element is the reduced protection offered by the waning
antibody titers over time.*

Understanding the relationship between antibody titers
and protection against coronavirus is crucial for developing
effective strategies for antiviral treatment, vaccines,
and epidemiological control. By studying the correlation
between antibody titers and protection against coronavirus,
researchers can determine the level of immunity conferred by
antibodies and their effectiveness in preventing reinfection.®
This study was therefore designed to compare the levels of
IgG in the post-vaccination phase in the local population, with
the two most commonly administered vaccines, Sinopharm
and Pfizer.
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Methods

A cross-sectional study was conducted at CMH Lahore
Medical College and Institute of Dentistry, (CMH LMC &
I0D), Pakistan, from March 2022 to September 2022. Ethical
approval was obtained from the Institutional Ethical Review
Committee of CMH LMC & 10D, before the commencement
of the study. A sample size of 100 participants using Openepi
software was calculated.’® Nonprobability convenience
sampling was done. Fifty participants, within the age group
of 18-25 years, who have received vaccination according
to the recommended vaccination schedule (21-28 days
between first and second dose, with either Sinopharm
or Pfizer) at least six weeks before, were included in each
group. Participants with concurrent infection, incomplete
vaccination, or any known chronic disease, were excluded
from the study. Written informed consent was obtained
from all the participants. Respondents were assured with
regard to the confidentiality of the data. A brief predesigned
questionnaire was adapted,*®* validated, and used for data
collection. Participants were asked about demographic
details, type of vaccine administered, development of post-
vaccination COVID-19 infection, and intentions for booster
dose.

To collect blood for the estimation of antibody ftiters,
the complete aseptic technique was adopted by skilled
laboratory personnel. The blood samples were centrifuged at
3,000 rpm at room temperature, for five minutes. The serum
was collected and stored at -20°C until further analysis. IgG
antibody levels were estimated using RD-RatioDiagnostics
SARS-COV-2 virus IgG ELISA kit (Catalogue# E-COG-K105).
The procedure was carried out strictly according to the
manufacturer's instructions.

Statistical Analysis

The data collected were analyzed using statistical package
for social sciences version 25. Descriptive statistics were
presented as mean * SD for quantitative variables, e.g., age
and IgG antibody level, while frequency and percentages
were used for qualitative variables, e.g., COVID infection
after the first dose and intention to receive booster dose.
Independent t-test and Chi-square test were applied for
comparison of group means and frequencies, respectively. A
p value < 0.05 was considered significant.

Results

A total of 100 participants were included in the study, out of
which 58 were females and 42 were males. The mean age of
the participants was 20.18 + 1.29 years. Following the first
dose of vaccination with Sinopharm and Pfizer, 13% and 8%
of participants developed symptomatic COVID-19 infection.



Tanveer et al. Biomedica. 2023;39(4):178-182

Table 1. Frequency of COVID-19 infection and response to booster doses in participants (n = 100).

Survey questionnaire response

SinoPharm

Vaccine

Pfizer

CQOVID-19 infection Yes Count 13 8 21 0.220
after first dose % of total 13.0% 8.0% 21.0%
No Count 37 42 79
% of total 37.0% 42.0% 79.0%
Total Count 50 50 100
% of total 50.0% 50.0% 100.0%
Intention to receive Yes Count 36 23 59 0.008
booster dose % of total 36.0% 23.0% 59.0%
No Count 14 27 41
% of total 14.0% 27.0% 41.0%
Total Count 50 50 100
% of total 50.0% 50.0% 100.0%
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Figure 1. Mean antibody titers (U/ml) following two doses of Sinopharm and Pfizer (n = 50

each).

A total of 59 participants (59%) intended to get the booster
dose in the following months (Table 1).

Mean antibody titers, six weeks post-vaccination, were
5453.73+609.15 and 10786.86 + 1525.49 U/ml in Sinopharm
and Pfizer groups, respectively (Figure 1). The difference was
statistically significant (p = 0.004).

Discussion

COVID-19 has changed the global perspective of medicine
altogether, since the start of the pandemic. The emergence
of new variants has necessitated the development of long-
term immunity against the virus.™ This study was designed to
compare the antibody (IgG) response of two most commonly

administered vaccines in Pakistan; Sinopharm and Pfizer after
two complete doses. A statistically significant difference was
found between the mean antibody levels with Sinopharm
and Pfizer (p = 0.004). In contrast, a recent Jordanian study
reported significantly raised antibody titers, post-vaccination,
with Pfizer-BioNTech in comparison to Sinopharm (p < 0.001).
Among recipients of the Pfizer-BioNTech vaccination, 140
(99.3%) subjects had positive IgG titers whereas 126 (85.7%)
of those who received the Sinopharm vaccine had positive
1gG (p < 0.001). Pfizer-BioNTech recipients had a mean IgG
titer of 515.5 + 1143.5 binding antibody units per milliliter
(BAU/ml) while Sinopharm participants had a mean titer of
170.0 = 230.0 BAU/mI (p < 0.001).2° Another study by the
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working group of Austria and Japan observed the antibody
response following a messenger ribonucleic acid (mMRNA)
(Novavax), a protein-based (Pfizer-BioNTech), and a vector-
based (AstraZeneca) vaccine. Average post-vaccination
anti-SARS-CoV-2 potency in international units per milliliter
(IU/ml) was 548, 557, and 202 for recipients of Novavax,
Pfizer-BioNTech, and AstraZeneca, respectively. Neutralizing
antibody levels were equivalent for the Pfizer-BioNTech and
Novavax, but significantly lower in the AstraZeneca group (p
= 0.004).2* A study conducted in Iraq documented that 1gG
antibodies were considerably increased in 97% of patients
who received the Pfizer vaccine 30 days following the second
dose when compared to 92% of patients who received the
AstraZeneca vaccine and 60% of patients who received the
Sinopharm vaccine.?’

Alarmingly, multiple studies have documented insufficient
immune response, following Sinovac vaccination.????

At this point, it is evident that mRNA vaccines, such as
Pfizer-BioNTech, have much higher efficacy as compared to
the inactivated-virus-based vaccines, such as Sinopharm.
Nevertheless, the time at which Sinopharm was developed,
was a crisis in itself. The COVID-19 outbreak was at its peak.
The mRNA vaccines required time for the development
and maintenance of the cold chain, which totally justifies
the widespread use of Sinopharm in Pakistan. However,
the fading antibody responses with these vaccines warrant
the need for booster doses?*, preferably with much more
efficacious mRNA vaccines. Moreover, currently, Pfizer-
BioNTech is abundantly available in Pakistan; therefore,
booster doses may be chosen by physicians or the public at
large on the basis of the best available evidence.

Conclusion

The post-vaccination IgG antibody titer after two doses of the
Pfizer vaccine was significantly higher than the Sinopharm in
the local population.

Limitations of the Study

This study had a few limitations. First, it was a self-funded
work, so limited resources did not allow a bigger sample
size. Second, it was a cross-sectional study that measured
the antibody levels only once, in a specific time period,
post-vaccination. Hence, this study cannot predict waning
antibody response. We highly recommend further, more
extensive studies to estimate the antibody responses against
Sinopharm and Pfizer over a longer duration, since they have
been used to vaccinate the majority of the population in
Pakistan.
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