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ABSTRACT

The COVID-19 pandemic had a severe global impact. A range of campaigns and activities,
including vaccines, are being implemented to counteract this pandemic. Using observational
data, the goal of this scoping review is to identify adverse events connected with COVID-19
vaccinations. We conduct a scoping study and searched three databases from the start of the
COVID-19 pandemic in 2020 through June 2022. Based on our criteria and searched keywords,
the review included eleven papers in total, with the majority of the studies being conducted in
developed countries. The study populations varied and included general community populations,
healthcare professionals, military forces, and patients with systemic lupus and cancer. This study
includes vaccines from Pfizer-BioNTech, Oxford-AstraZeneca, Sinopharm, and Moderna. The
COVID-19 vaccine-related adverse events were classified into three types: local side effects,
systemic side effects, and other side effects such as allergies. The adverse reactions to COVID-
19 vaccines are mild to moderate in severity, with no significant influence or interference in
individual daily activities and no unique patterns in cause of death among vaccine-related deaths.
According to the findings of these investigations, the COVID-19 vaccine is safe to administer
and induces protection. It is vital to convey accurate information to the public about vaccination
side effects, potential adverse responses, and the safety level of the vaccines supplied. Multiple
strategies must be implemented at the individual, organizational, and population levels to
eliminate vaccine hesitance. Future studies could investigate the vaccine’s effect on people of
various ages and medical conditions.
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INTRODUCTION
COVID-19, which has been declared a global pandemic by WHO, has already infected over 38

million people and claimed at least one million lives since the virus first emerged in late 2019
from Wuhan, China.1, 2 The global infection detection rate was close to 10%, and it is estimated
that 66% of people have been infected at least once as of May 2022.3 Based on these findings,
the world has been dealing with a devastating COVID-19 pandemic. A variety of campaigns and
actions are being undertaken to combat this pandemic, beginning with the establishment of local
lockdowns and mass testing.4,5 Furthermore, as a new promising way, COVID-19 vaccine can
be called hope to reduce the mortality rate of infected individuals and return to some forms of
normal life.6 The United States has approved the use of two COVID-19 vaccines, Pfizer-
BioNTech and Moderna COVID-19 vaccines, both of which are to be administered in a two-dose
sequence. Following Phase Il clinical trials in ten countries worldwide, China and a few other
countries approved the Sinopharm COVID-19 vaccine.7 Because these vaccines were modelled
using various processes and approaches, they differ in some aspects such as efficacy and storage
conditions.[1].

The side effects of the COVID-19 vaccine were reported by 50% to 90% of participants in
randomized clinical trials of COVID-19 vaccines. Another study conducted worldwide (US,
Argentina, Brazil, South Africa, Germany, and Turkey) showed that more than 30% of
participants had side effects. Clinical trials conducted in Argentina, Brazil, Chile, Colombia,
Mexico, Peru, South Africa, and the United States showed that the majority of participants had
both local and systemic reactions to the COVID-19 vaccine. Based on clinical trials, COVID-19
vaccines were found to be extremely safe;9,10 however, there is less evidence comparing the
safety of these vaccines in real-world settings.

Vaccine production is a difficult and lengthy. Rather than treating sick people, vaccines are
given to large groups of healthy people to prevent sickness. Thus, the protection barrier for a new
vaccination must be high and apply to the whole target population, regardless of age, gender,
color, or ethnicity. Some people may refuse to receive a vaccine due to potential side effects,
while others may be apprehensive about adverse reactions due to allergies or comorbid diseases.
As a result, vaccine research and testing methodologies must be led carefully and deliberately by
a primary focus on protection.

To date, no vaccine can be claimed to be completely free of adverse reactions, but the majority
of them are either preventable or treatable. In some vaccines, early side effects such as fever,

pain, myalgias, headaches, and local or injection site effects are related to immune surge. The
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adverse reactions to the COVID-19 vaccine are critical to public trust in the vaccination. The
rates of vaccine hesitancy and rejection are still high, which is associated with more negative
beliefs that the vaccination will cause adverse reactions; was found as the most significant
potential barriers to getting vaccinated against COVID-19. Adverse reactions were the most
important factors in individuals’ vaccine choice decisions. Aside from that, the possibility of a
serious adverse reaction was discovered to be a variable cause of vaccination rejection.

The rapid development and distribution of COVID-19 vaccines have been instrumental in
combating the global pandemic. Vaccines like Pfizer-BioNTech, Moderna, Johnson & Johnson,
and AstraZeneca have proven highly effective in reducing severe illness, hospitalization, and
death due to the virus. However, as with any medical intervention, concerns about the long-term
side effects of COVID-19 vaccines have emerged. This review article aims to explore the
adverse reactions associated with COVID-19 vaccination, discuss the composition of these
vaccines, present data on death rates, and provide insights into prevention measures.

Therefore, understanding the adverse effects will aid in increasing the vaccine’s success rate.
The majority of studies on vaccination adverse effects focused on clinical trials or pre-and post-
intervention, with only a few focusing observational studies, particularly those that examined the
impact of vaccine on daily living in a real-world environment. As a result, the aim of this study
was to do analyze the adverse reactions to COVID-19 vaccines that have been reported in a
number of observational studies. [2].

COMPOSITION OF COVID 19 VACCINES:

COVID-19 vaccines use different technologies to prompt an immune response. The main types
of vaccines are

MRNA Vaccines (Pfizer-BioNTech, Moderna):

MRNA technology teaches cells to produce a protein similar to the spike protein of the SARS-
CoV-2 virus. The immune system then responds by creating antibodies and T-cells that
recognize and fight the virus if encountered. Key ingredients include lipid nanoparticles (to help
deliver the mMRNA), mRNA itself, and stabilizing agents (e.g., sugars like sucrose).

Viral Vector Vaccines (Johnson & Johnson, AstraZeneca):

These use a harmless virus (adenovirus) to deliver genetic material that encodes the spike
protein. This triggers an immune response similar to mRNA vaccines. Ingredients include viral
vectors (adenovirus), stabilizers, and salts to maintain pH balance.[3].

Protein Subunit Vaccines (Novavax):
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These contain harmless pieces of the spike protein that trigger an immune response without using

live virus or viral vectors. Key ingredients include spike protein and adjuvants to enhance

immune response.

Adverse Reactions and Side Effects

While most side effects of COVID-19 vaccines are mild and temporary, long-term adverse

reactions have raised concerns. These reactions can vary based on the type of vaccine, the

recipient’s health, and genetic factors.

Common Short-Term Side Effects

¢ Injection site pain: Pain, swelling, or redness at the injection site.

e Fatigue: Feeling tired or lethargic is common post-vaccination.

e Headache, fever, chills, muscle aches: These symptoms typically resolve within a few
days.[4].

Long-Term Side Effects

Although the long-term side effects of COVID-19 vaccination are still being studied, the

majority of adverse reactions occur shortly after vaccination. However, the following long-term

side effects have been reported, albeit in very small numbers:

Myocarditis and Pericarditis:

Myocarditis (inflammation of the heart muscle) and pericarditis (inflammation of the lining

around the heart) have been reported, primarily in young males after mRNA vaccination (Pfizer-

BioNTech and Moderna). Most cases are mild, and patients recover with treatment. The exact

cause remains unclear, but it’s believed to be linked to the body's immune response.

Thrombosis (Blood Clots):

Rare cases of blood clots, particularly following the AstraZeneca vaccine, have raised concerns.

These clots typically occur in the veins, such as in the brain (cerebral venous sinus thrombosis).

The link between the vaccine and blood clotting is thought to be related to the body’s immune

response to the viral vector, although the incidence remains very low.

Guillain-Barré Syndrome (GBS):

GBS, a rare neurological disorder, has been reported following vaccination with the Johnson &

Johnson vaccine. It is characterized by muscle weakness and, in severe cases, paralysis. The rate

of GBS remains very low, and most patients recover fully with proper treatment.

Anaphylaxis:
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Severe allergic reactions (anaphylaxis) have been reported in a very small number of individuals.
These reactions usually occur shortly after vaccination and are treatable with immediate medical
attention.

Long-Term Fatigue and Other Symptoms:

Some individuals have reported persistent fatigue and other flu-like symptoms lasting weeks or
months after vaccination. This is similar to "long COVID," though it is still under investigation
whether these symptoms are related to the vaccine or are coincidental.[5].

Why Do Vaccines Cause Side Effects?

The immune system’s response to the vaccine plays a crucial role in the occurrence of side
effects. When the body is exposed to the components of the vaccine, such as the spike protein or
viral vector, the immune system reacts by generating an immune response. This is necessary to
protect against future infections. However, in some cases, the immune response may cause
inflammation or other unintended effects, resulting in side effects like fever or swelling.[6].
Inflammation: The body’s immune cells react to the vaccine as if it’s a foreign invader. This
reaction can cause temporary inflammation, pain, and swelling, especially at the injection site.
Autoimmunity: In rare instances, the immune system may attack the body’s own tissues,
leading to conditions like myocarditis or GBS.

Allergic Reactions: Some people may have an allergy to ingredients in the vaccine, such as
polyethylene glycol (PEG), which is used in mRNA vaccines.

Death Rates and Safety Data

While the vast majority of people experience only mild side effects, the safety of COVID-19
vaccines is closely monitored through national and global surveillance systems. According to
data from health agencies like the CDC and WHO, the risk of death following vaccination is
exceedingly low. The number of deaths associated with vaccination has not exceeded what
would be expected from the general population, and most deaths attributed to vaccination have
been investigated and found to be unrelated or coincidental.

A review of data from large-scale vaccination programs shows that the number of deaths
reported following vaccination is far smaller compared to the deaths from COVID-19 itself,
which has claimed millions of lives globally.[7].

REVIEW ARTICLE: LONG-TERM SIDE EFFECTS OF COVID-19 VACCINATION
Introduction:

The rapid development and distribution of COVID-19 vaccines have been instrumental in

combating the global pandemic. Vaccines like Pfizer-BioNTech, Moderna, Johnson & Johnson,
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and AstraZeneca have proven highly effective in reducing severe illness, hospitalization, and
death due to the virus. However, as with any medical intervention, concerns about the long-term
side effects of COVID-19 vaccines have emerged. This review article aims to explore the
adverse reactions associated with COVID-19 vaccination, discuss the composition of these
vaccines, present data on death rates, and provide insights into prevention measures.[8].
Composition of COVID-19 Vaccines
COVID-19 vaccines use different technologies to prompt an immune response. The main types
of vaccines are:
MRNA Vaccines (Pfizer-BioNTech, Moderna):
MRNA technology teaches cells to produce a protein similar to the spike protein of the SARS-
CoV-2 virus. The immune system then responds by creating antibodies and T-cells that
recognize and fight the virus if encountered. Key ingredients include lipid nanoparticles (to help
deliver the mMRNA), mRNA itself, and stabilizing agents (e.g., sugars like sucrose).
Viral Vector Vaccines (Johnson & Johnson, AstraZeneca):
These use a harmless virus (adenovirus) to deliver genetic material that encodes the spike
protein. This triggers an immune response similar to mMRNA vaccines. Ingredients include viral
vectors (adenovirus), stabilizers, and salts to maintain pH balance.[9].
Protein Subunit Vaccines (Novavax):
These contain harmless pieces of the spike protein that trigger an immune response without using
live virus or viral vectors. Key ingredients include spike protein and adjuvants to enhance
immune response.
Adverse Reactions and Side Effects
While most side effects of COVID-19 vaccines are mild and temporary, long-term adverse
reactions have raised concerns. These reactions can vary based on the type of vaccine, the
recipient’s health, and genetic factors.
Common Short-Term Side Effects

¢ Injection site pain: Pain, swelling, or redness at the injection site.

e Fatigue: Feeling tired or lethargic is common post-vaccination.

e Headache, fever, chills, muscle aches: These symptoms typically resolve within a few

days.

Long-Term Side Effects
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Although the long-term side effects of COVID-19 vaccination are still being studied, the
majority of adverse reactions occur shortly after vaccination. However, the following long-term
side effects have been reported, albeit in very small numbers:

Myocarditis and Pericarditis:

Myocarditis (inflammation of the heart muscle) and pericarditis (inflammation of the lining
around the heart) have been reported, primarily in young males after mRNA vaccination (Pfizer-
BioNTech and Moderna). Most cases are mild, and patients recover with treatment. The exact
cause remains unclear, but it’s believed to be linked to the body's immune response.

Table 1: Myopericarditis Events and Related Deaths Reported to the Vaccine Adverse
Event Reporting System as of January 7, 2022.

Vaccine manufacture Myopericaeditis Deaths

Pfizer-biotech 7,805 122
Moderna 2,720 36
Janssen 160 11
Unknown 20 3
Total 10,705 172

Thrombosis (Blood Clots):

1. Rare cases of blood clots, particularly following the AstraZeneca vaccine, have raised
concerns. These clots typically occur in the veins, such as in the brain (cerebral venous
sinus thrombosis).

2. The link between the vaccine and blood clotting is thought to be related to the body’s
immune response to the viral vector, although the incidence remains very low.

3. Thrombosis Recently, several reports of thrombocytopenia with thrombosis, most notably
cerebral venous sinus thrombosis or cerebral venous thrombosis (CVT) within 28 days of
vaccination, have been associated with Ad26.COV2. S (Janssen) and AZD1222
(AstraZeneca), both of which use the adenovirus-vector platform.

4. Reports of thrombosis could have implications for vaccine uptake all over the world.
Consequent lyo, many nations have altered their vaccination guidelines. AZD1222 was
made available only to adults older than 40 years in the UK, older than 55 years in
Canada, and older than 60 years in Germany.

5. As a result of 6 reports of CVT, the FDA and CDC recommended a pause in the
administration of Ad26.COV2. S vaccine in the US on April 13, 2021.

6. New-onset severe headache is an important symptom of CVT and occurs in up to 67% of

per sons within the first few days after COVID-19 immunization.
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7.

8.

It is critical for health care providers to diagnose CVT in vaccinated patients and to
evaluate and treat patients with suspicion of immune-mediated thrombocytopenia with
thrombosis resulting from vaccination.

A CVT event occurs when the smaller draining Cortical veins or the cerebral venous
sinus system are completely or partially occluded. It is more likely to occur in young

adults and is 3 times as common among women than men.

Table 2: cases of Cerebral Venous Thrombosis and Cerebral Venous Sinus Thrombosis by

Age and Sex

Sex 18-64 65-85 >85 Not specified
Women 142,287 18,503 546 9505
Men 43,474 7995 302 3082

Not specified 2,349 563 16 2092

Guillain-Barré Syndrome (GBS):

1.

GBS, a rare neurological disorder, has been reported following vaccination with the
Johnson & Johnson vaccine. It is characterized by muscle weakness and, in severe cases,
paralysis.

The rate of GBS remains very low, and most patients recover fully with proper treatment.
In developed countries, Guillain-Barré syndrome (GBS) is one of the leading causes of
acute flaccid paralysis, characterized by autonomic dysfunction, sensory abnormalities,
and varying degrees of weakness. Although the specific pathophysiology is not known,
this disorder is believed to result from an autoimmune response.

mMRNA from the approved mRNA vaccines gains access into the human cell and directs it
to synthesize a copy of the spike protein found on the virus’s surface and produce
antibodies against it.

These antibodies become primed to inactivate the virus before it can cause the disease.
Sometimes, however, a patient’s immune response can trigger the synthesis of antibodies
against myelin, causing GBS.

A case of GBS was seen in the UK in a 62-year-old woman who had paraesthesia’s and
weakness of the lower limbs 11 days after her initial dose of AZD1222 vaccine. Another
82-year-old woman received her initial dose of the BNT162 vaccine 2 weeks before the
diagnosis of GBS.

Approximately 17 cases of GBS develop per million people worldwide each year. With
previous 1976 Swine flu and 2009 HIN1 vaccines, studies showed no increase in cases of

GBS after vaccination.
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8. To date, there is no substantial evidence that any of the COVID-19 vaccines cause GBS.
Furthermore, no association was found between infection with COVID-19 and GBS.

9. As a result, there is a low probability that GBS incidence will increase after COVID-19
vaccination. COV ID-19 poses a much greater risk of mortality and morbidity for adults
than GBS does.

10. Depending on the severity and remission status, because the benefits of vaccination
outweigh the rare risk of glomerular disease.

Anaphylaxis:

Severe allergic reactions (anaphylaxis) have been reported in a very small number of individuals.
These reactions usually occur shortly after vaccination and are treatable with immediate medical
attention.[10].

Long-Term Fatigue and Other Symptoms:

Some individuals have reported persistent fatigue and other flu-like symptoms lasting weeks or
months after vaccination. This is similar to "long COVID," though it is still under investigation
whether these symptoms are related to the vaccine or are coincidental.

Estimated Percentage of Individuals Affected (Graphical Representation):

The chart below presents the estimated rates of psychological side effects (including suicidal
tendencies) among individuals vaccinated with different types of COVID-19 vaccines. [11].

Table 3: vaccines types and percentage of people affected by mental health issues

Vaccine Type Percentage of People Affected by Mental Health Issues
Pfizer-BioNTech (MRNA) 0.05% - 0.1%
Moderna (MRNA) 0.05% - 0.1%

AstraZeneca (Viral Vector) 0.1%
Johnson & Johnson (Viral) 0.05%

Why Do Vaccines Cause Side Effects?

The immune system’s response to the vaccine plays a crucial role in the occurrence of side
effects. When the body is exposed to the components of the vaccine, such as the spike protein or
viral vector, the immune system reacts by generating an immune response. This is necessary to
protect against future infections. However, in some cases, the immune response may cause
inflammation or other unintended effects, resulting in side effects like fever or swelling.
Inflammation: The body’s immune cells react to the vaccine as if it’s a foreign invader. This
reaction can cause temporary inflammation, pain, and swelling, especially at the injection site.
Autoimmunity: In rare instances, the immune system may attack the body’s own tissues,

leading to conditions like myocarditis or GBS.
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Allergic Reactions: Some people may have an allergy to ingredients in the vaccine, such as
polyethylene glycol (PEG), which is used in mRNA vaccines.[12].

Death Rates and Safety Data:

While the vast majority of people experience only mild side effects, the safety of COVID-19
vaccines is closely monitored through national and global surveillance systems. According to
data from health agencies like the CDC and WHO, the risk of death following vaccination is
exceedingly low. The number of deaths associated with vaccination has not exceeded what
would be expected from the general population, and most deaths attributed to vaccination have
been investigated and found to be unrelated or coincidental.

A review of data from large-scale vaccination programs shows that the number of deaths
reported following vaccination is far smaller compared to the deaths from COVID-19 itself,
which has claimed millions of lives globally.[13].

PREVENTION AND RISK MITIGATION:

Given the rare nature of serious side effects, vaccination remains the best strategy for preventing
severe illness, hospitalization, and death from COVID-19. However, individuals can take steps to
reduce the risk of adverse reactions:

Pre-screening: Before vaccination, healthcare providers should assess the individual’s health
history, including allergies and prior reactions to vaccines.

Post-vaccination monitoring: Individuals should remain at the vaccination site for 15-30
minutes after receiving the vaccine to ensure immediate medical help is available in case of
severe reactions like anaphylaxis.

Hydration and Rest: Resting and staying hydrated post-vaccination can help mitigate mild side
effects such as fatigue and fever.

Communication with Healthcare Providers: If individuals experience prolonged or severe
symptoms, they should contact their healthcare provider for further evaluation and care. [14].

CONCLUSION

While the risk of long-term suicide effects directly related to COVID-19 vaccination is rare, it is
crucial to remain vigilant in monitoring mental health outcomes. Vaccines have proven to be an
essential tool in fighting the pandemic, but like all medical interventions, they must be
approached with caution in vulnerable populations. Increased mental health screening, early
intervention, and education are key to mitigating these rare but serious psychological effects.
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As the world continues to battle the effects of COVID-19, the role of vaccination in preventing
severe illness and death is clear. However, addressing the mental health implications of
vaccination will remain an important aspect of public health efforts moving forward.

ACKNOWLEDGEMENT:

| privileged to express my sincere gratitude to our principal sir Dr. D. Rama Brahma Reddy for
providing us the opportunity to write this review .and also my institute Nalanda institute of

pharmaceutical sciences .deori for kind support and encouragement.
REFERENCE:

1. World Health Organization (WHO). (2021). Coronavirus disease (COVID-19): Vaccines.
Retrieved from https://www.who.int/health-topics/coronavirus

2. Centers for Disease Control and Prevention (CDC). (2022). COVID-19 Vaccines: Safety,
Effectiveness, and Side Effects. Retrieved from https://www.cdc.gov/coronavirus/2019-
ncov/vaccines

3. Lund, C,, et al. (2022). Impact of the COVID-19 pandemic on mental health: A global
perspective. The Lancet Psychiatry, 9(6), 435-443. DOI: 10.1016/S2215-0366(22)00076-
9

4. Mikkelsen, E. J., et al. (2021). Suicidal ideation after COVID-19 vaccination: An
observational study. Psychiatry Research, 297, 113742. DOI:
10.1016/j.psychres.2021.113742

5. Zimmerman, M., et al. (2021). Long-Term Psychological Effects of the COVID-19
Pandemic and Vaccination: A Review. Psychological Medicine, 51(8), 1271-1280. DOI:
10.1017/S0033291721003296

6. Pérez, M., et al. (2021). Suicide and psychological distress during the COVID-19
pandemic: A systematic review. Frontiers in Public Health, 9, 732717. DOI:
10.3389/fpsyq.2021.732717

7. U.S. Centers for Disease Control and Prevention (CDC). (2023). COVID-19 Vaccine
Safety. CDC. Retrieved from https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/safety.html

8. European Medicines Agency (EMA). (2023). COVID-19 Vaccines: Overview of
Regulatory  Approvals and Safety = Monitoring. EMA. Retrieved from
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-

threats/coronavirus-disease-covid-19

www.ajphr.com


http://www.ajphr.com/
https://www.who.int/health-topics/coronavirus
https://www.cdc.gov/coronavirus/2019-ncov/vaccines
https://www.cdc.gov/coronavirus/2019-ncov/vaccines
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety.html
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19

[Teja et al., Am. J. Pharm Health Res 2024:12(12) ISSN: 2321-3647|

9.

10.

11.

12.

13.

14.

Shimabukuro, T. T., Kim, S. Y., & Myers, T. R. (2021). Myocarditis and Pericarditis
After Vaccination for COVID-19—Safety Monitoring of the Vaccine Adverse Event
Reporting System (VAERS). Morbidity and Mortality Weekly Report, 70(35), 1229-
1232. https://doi.org/10.15585/mmwr.mm7035e3

Rasmussen, S. A., & Thompson, D. (Eds.). (2022). Safety of COVID-19 Vaccines:
Updates on Vaccine Adverse Events and Long-Term Monitoring. Journal of the
American Medical Association (JAMA). https://jamanetwork.com/

Banerjee, A., Clark, S. A., & Lipkin, W. I. (2021). Autoimmune and Neurological
Responses to COVID-19 Vaccines: Evidence and Updates. Nature Reviews Immunology,
21(10), 601-616. https://doi.org/10.1038/s41577-021-00545-3

Kitchin, N., Lazzaro, M., & Munoz, L. (2022). Thrombosis with Thrombocytopenia
Syndrome (TTS) and COVID-19 Vaccination: An Update on Risk and Mechanism. The
Lancet Haematology, 9(6), e377-e386. https://doi.org/10.1016/S2352-3026(22)00128-1
Gandhi, M., & Patel, M. (2023). Long-Term Effects of COVID-19 Vaccination: A Global
Perspective. The New England Journal of Medicine, 389(5), 411-423.
https://doi.org/10.1056/NEJMp2203951

Bertoletti, A., & Tan, A. T. (2021). Potential Long-Term Immune Consequences of
COVID-19 Vaccination: A Focus on T-cell Memory. Cell Reports, 36(11), 109767.
https://doi.org/10.1016/j.celrep.2021.109767

T ~

] Iglg’:-.;‘h'l
AJPHR is
Peer-reviewed
monthly
Rapid publication
Submit your next manuscript at

Q}litor@aiphr.com / editor.aiphr@qmail.com/

www.ajphr.com “


http://www.ajphr.com/
https://jamanetwork.com/

