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Abstract 

The COVID-19 sickness is brought on by the novel SARS-CoV-2 virus, an RNA virus that is a 

member of the Coronaviridae group. The sequence virus seems to have originated in China and 

easily spread across the globe. The COVID-19 flu epidemic, which is arguably the second most 

deadly in the last century after the Spanish flu, necessitates a swift assessment of the various 

techniques are employed' efficacy in inducing resistance mechanisms and security in preventing 

unintended completely impervious, which is crucial to the pathogenesis of such a virus. In order 

to lower illness and death, it is therefore imperative that an adequate vaccination against this illness 

be developed in laboratories all over the globe. There are several technologies for developing 

vaccines, including virus-vectored vaccines, protein pneumococcal polysaccharide, genomic 

vaccines, and immunotherapies for vaccines that are being evaluated for SARS-CoV-2. Each of 

these platforms has certain advantages and disadvantages. Twenty vaccines have received 

approval from at least one nationwide regulatory body for use in the general population, including 

two RNA vaccines (Pfizer-BioNTech and Moderna), 9 traditional immobilized vaccines (BBIBP-

CorV, Chinese Institute of education of Health Sciences, CoronaVac, Covaxin, CoviVac, COVIran 

Barakat, Minhai-Kangtai, QazVac, and WIBP-CorV), 5 virus - based vaccines (Sputnik Light, 

Sput. The WHO has authorized its use of the crisis vaccines produced by Oxford-AstraZeneca, 

Pfizer-BioNTech, Moderna, Sinopharm, Sinovac, and Janssen. These shots may be given out as a 

COVAX component. All of the COVID-19 vaccines have demonstrated positive responsiveness, 

differing degrees of security practitioners, and a manageable low toxicity in clinical studies. 

Throughout all vaccinations, a stronger immune reaction is produced after the second dosage. 

Older people perform immunologically even worse younger people. It is need to conduct further 

study on vaccination regimens, including more regular vaccinations or higher doses each needle. 
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Chapter One: Introduction and Literature Review 

Introduction 

The COVID-19 epidemic is caused by the serious complication’s cardiopulmonary illness 

coronavirus 2. (SARS-CoV-2). As of February 2021, this had contaminated over than 110 million 

persons and resulted in 2.4 million deaths globally, according to data from the World Health 

Organization (Anderson, Rouphael, & Widge, 2020). 

In addition to treating symptomatic patients, measures to avoid and regulate the pandemic in 2020 

have focused on monitoring close contacts, highly populated testing, and disinfecting the pandemic 

source. However, efficient vaccination remains the only method for completely eradicating 

COVID-19 infectious diseases. Whenever the skin is subjected to the pathogen repeatedly, the 

autoantibodies that were produced by the vaccines trigger an anamnestic reaction. A thorough 

investigation into the use of vaccinations to help prevent the spread of SARS-CoV-2 has indeed 

been performed in 2020. On a worldwide scale, many possible vaccines have been successfully 

developed (Anderson, Vegvari, Truscott, & Collyer, 2020). 

Today, there's many two different kinds of messenger ribonucleic acid (mRNA) immunizations: 

identity mRNA (SAM) flu shots and non-replicating mRNA (NRM) immunisations. The mRNA 

is wrapped onto a carrier, frequently lipid nanoparticles, to prevent breakdown and aid cell 

viability. After the transport nanoparticles are ingested by the cytoplasm, mRNA is produced and 

processed into in the protein of interest by the ribosome (recognizable antigen). When a cell 

produces the protein of interest, the antibodies recognize it and causes an antibody reaction. 

Attempts to prevent and control the epidemic in 2020 have concentrated on tracking strong 

relations, high population density screening, and sanitizing the epidemic source in order to cure 

symptomatic individuals. But the only way to entirely eradicate the COVID-19 communicable 

diseases is through effective vaccination. The autoimmunity created by the immunizations cause 

an anamnestic response when any pathogen is constantly exposed to the skin. In fact, a thorough 

examination exploring it's use vaccinations to aid in the containment of SARS-CoV-2 was 

conducted in 2020. Numerous potential vaccines have indeed been effectively built on a global 

basis (Buss, Prete, & Abrahim, 2021). 
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Figure 1Graph in schematic form comparing the mechanisms of the DNA and mRNA vaccines. 

The SARS-CoV-2 spike enzyme is involved in the DNA perfect circle that makes up the DNA 

vaccination. DNA can access the cytoplasm and go to the nucleus following electroporation 

because the cellular membranes becomes more permeable. The SARS-CoV-2 spike enzymes 

would subsequently be produced on the cell surface after DNA has been processed into mRNA 

and then converted into mRNA. The cytoplasm would be integrated with nanoparticles carrying 

SARS-CoV-2 antigen-coding mRNA (Trials.Gov., 2021). A conceptual graph contrasting DNA 

and mRNA vaccinations is provided in the following 1st Figure from the perspective of 

thermodynamics. The SARS-CoV-2 peak enzyme is involved in the DNA ring that makes up the 

DNA vaccination. After laser ablation, the cell membrane becomes more permeable, enabling 

DNA to pass through and reach the nuclei. After transcription of DNA into mRNA, SARS-CoV-

2 spike enzymes would be produced on the cell surface as a result of translation of these protein 

from mRNA. The SARS-CoV-2 antigen-coding RNA would be injected into the cytoplasmic in 

the form of nanoparticles. Peak proteins are involved on the cell surface and are translated by spike 

mRNA using ribosomes and nucleotides. An immune reaction is elicited when a signal 

transduction cell (APC) recognizes the membrane spiking proteins. 
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After laser ablation, the cell membrane becomes more permeable, enabling DNA to pass through 

and reach the nuclei. After transcription of DNA into mRNA, SARS-CoV-2 spike enzymes would 

be produced on the cell surface as a result of translation of these protein from mRNA. The SARS-

CoV-2 antigen-coding RNA would be injected into the cytoplasmic in the form of nanoparticles. 

Peak proteins are involved on the cell surface and are translated by spike mRNA using ribosomes 

and nucleotides. An immune reaction is elicited when a signal transduction cell (APC) recognizes 

the membrane spiking proteins. 

United States (6.129 million), China (4.052 million), European Union (2.66 million), United 

Kingdom (1.82 million), and India are the top five nations with immunization programs as of 10 

April 2021. (1.084 million). While immunization is essential for developing worldwide immune 

systems, there is disagreement over the best vaccine in respect of its preventive safety and 

reliability profiles, despite the fact that previous research have made mention of a few of the 

immunizations. (Edwards DK, 2017) 

Overview of the Types of Vaccine against COVID-19 

Twenty vaccines have received approval from at least one nationwide regulatory body for use in 

the general population, including two RNA inoculations (Pfizer-BioNTech and Moderna), nine 

traditional immobilized vaccines (BBIBP-CorV, Chinese Institute of education of Medical 

Sciences, CoronaVac, Covaxin, CoviVac, COVIran Barakat, Minhai-Kangtai, QazVac, and 

WIBP-CorV), five virus - based vaccines (Sputnik Light, Sput (Abdala, EpiVacCorona, MVC-

COV1901, Soberana 02, and ZF2001). The WHO has authorized Oxford-AstraZeneca, Pfizer-

BioNTech, Moderna, Sinopharm, Sinovac, and Janssen vaccinations and used in crisis situations 

as of June 2021 (Organization., 2021). 

Possibilities for the COVID-19 vaccine vary in content from traditional whole-pathogen 

vaccinations to other vaccines of the newest versions. Conventional pretty much the entire 

vaccinations are made of vaccine production, that are made of electrically or physically 

immobilized viruses, and try living vaccinations, that are live microbes with decreased 

pathogenicity. 

A powerful immune reaction and long-lasting immunologic memory are produced by try living 

vaccinations, which deliver a mild illness that resembles the real infection. The potential for safety 
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problems is live-attenuated immunizations' main drawback. Currently reside viral have such a 

higher reactogenicity than synthetic nutrient vaccines, and they also have the ability to attack 

people with weakened immune systems or revert back to viral strains. Due to the absence of live 

viruses, vaccines are less hazardous, but they also have a reduced responsiveness and may need 

many injections to induce memory cells. 

40,000 new versions of polio, 200 cases of paralysis, and 10 deaths were caused by a faulty polio 

vaccine produced by Cutter Laboratories, despite the vaccine being technically safe. This 

incidence was known also as Cutter occurrence. 

Vaccine type Characteristics  Features of the creation and 

development 

vaccines made using live virus Create reactogenicity, lengthy 

immunity, and a strong immune 

system. 

Despite to be well, the process for 

design and manufacturing still 

management features live viruses. 

Vaccines that are inactive It requires more doses and has less 

able to cooperate and a worse 

autoimmune disease than live-

attenuated vaccines. 

Despite seem to be well, the new 

product and manufacturing 

process requires managing live 

viruses. 

Vaccinations based on proteins 

and vectors 

Minimal immunogenicity, 

nontoxic, and may require any use 

of active ingredients. It also causes 

a particular autoimmune reaction. 

 

Making a vehicle, choosing an 

antigenic, and designing an 

antigen are all challenging 

undertakings. Many modern 

immunization types had never 

really been industrially. 

Vaccination using trained 

immunity 

Although the effectiveness and 

processes are being investigated, it 

seems to boost innate immune 

system against a variety of 

pathogenic pathogens. 

 

Although the updated iteration is 

accessible everywhere, each 

nation does have its own edition.  

This immunization does not often 

induce host defenses. 

Table 1: Overview of the Different SARS-CoV-2 Vaccines 

The proteins from the disease are the only components of successful new, including such 

recombinant immunizations and vector-based immunisations, which have a greater security profile 

because they do not include the full pathogen (Xia, Duan, & Zhang, 2020). The creation of an 
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effective next-generation vaccination necessitates a thorough comprehension of the pathogen's 

anatomy and immunological pathophysiology. New-generation vaccines for emerging illnesses 

may therefore take time to produce. The SARS-CoV-2 virus is thankfully similar to the earlier 

described SARS-CoV and Acute Respiratory Distress Syndrome Coronavirus. 

Luckily, the Acute Respiratory Distress Syndrome Coronavirus (MERSCoV) and SARS-CoV are 

similar to one other and have also been extensively investigated. The innovative COVID-19 

treatments could be categorized depending on the antigen's bearer: reverse transcriptase nutrient 

vaccines and quaternion vaccines, such as messenger RNA (mRNA) vaccines, plasmid DNA 

immunisations, highly contagious vector-based immunisations, and non-pathogenic microbial 

quaternion vaccines. We won't address other vaccine kinds because they are typically used to 

prevent infectious diseases, including toxoid vaccines and polysaccharide conjugated vaccines. 

A piece of the whole structural, a protein fragment like RBD, or a combination of RBD with just 

a protein known are often used as target in the recombinant vaccine. Since being taken up either 

by antigen-presenting cells (APC), the antigen protein is processed in the endocytosis. A small 

portion of the degraded components is clipped and exposed to the MHC II proteins, which triggers 

subsequent immune function. It can be said that animals given recombinant vaccine candidates 

can produce SARS-Co-V antibody responses. 

Outline of COVID-19 vaccine distribution systems  

Recombinant Protein Vaccines  

Heterologous protein vaccines' main drawback is that they mostly only elicit specific production 

of antibodies and offer only sporadic immunity against virus infection. In order to increase 

responsiveness, inert ingredients are routinely included in the manufacturing of recombinant 

protein vaccinations. The COVID-19 vaccine prototype NVX-CoV2373 uses Matrix-M as just an 

auxiliary. 

Vaccines relying on viral vectors  

In immunizations predicated on viral vectors, the antigen is transformed into a retrovirus that 

cannot reproduce. As instances of typical vectors, lentivirus, adenovirus, and adeno-associated 

virus might be mentioned (AAV). The viral vector can stimulate immunogenicity more powerfully 
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than the recombinant vaccine because it resembles the therapeutic condition of viral illness. AAV 

quaternion SARS-CoV vaccine contender was code contains. 

Vaccines based on bacterial vectors  

Microbial vector is just another quaternion vaccine strategy. One of most intriguing are 

lactobacillus (LAB) that are quasi. Bac TRL-Spike, a COVID-19 vaccine candidate from Symvivo 

that uses LAB as the vector, is presently undergoing clinical studies. The following benefits of the 

LAB vaccine vector: LAB is usually regarded as safe (GRAS) as an edible products ingredient, 

has a simple construction, and it can be recrystallized to add performance. 

DNA Plasmid Vaccines  

Low transfected efficacy, which requires the employment of transfection mechanisms, is the main 

obstacle to the development of a plasmid DNA vaccine. INO-4800, a COVID-19 vaccine 

contender in vivo, uses a CELLECTRA hand-held electroporation device, as an instance. An 

electrical pulse is utilized to break apart the cellular membranes after the vaccination has been 

applied intradermal injection. This allows the transgene to move into the cell. To use an existing 

technology enables clinical trials to get going quickly, but it also creates additional difficulties for 

mass vaccination. 

Therefore, the platform's most crucial element is the RNA compressing phospholipid. For this 

reason, 1, 2-dioleoyl-3-trimethylammonium-propane (DOTAP) and dilinoleylmethyl-4-

dimethylaminobutyrate are really the two most widely used charged particles triglycerides that are 

available commercially (DLin-MC3-DMA). Moderna's COVID-19 vaccine candidates mRNA-

1273 is indeed an Linear interpolation mRNA vaccine that contains the Sprotein and is given 

intramuscularly (IM) in two doses (Safety and immunogenicity study of 2019) 

The Mutant Protein's Primary Targeting Is the S Protein and Vector-Based 

Vaccines 

Focuses on the design and pathobiology data of the SARS-CoV-2 virus, the target protein for a 

latest generation vaccination was chosen. The SARS-CoV-2 chromosome is a favorable, human 

RNA. Spike protein (S), enveloped protein (E), transmembrane protein (M), and nucleocapsid 

protein (N) are the four primary structural components of SARS-CoV-2. The S domains, which 
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are found on the outside of the viral proteins, can attach to ACE2 just on cell area and cause the 

viruses to be taken up by the interface by endocytosis. The ACE2 interaction motifs of SARS-

CoV-2 and SARS-CoV are largely similar, according to diffraction. The ACE2-dependent process 

also recommends that contest experiments to determine a vaccine's effectiveness must be 

conducted using animal models that express human ACE2 counterparts. 

1.4 Information technology speeds up the development of the COVID-19 

vaccine  

A week after the bacterial genome was made accessible, on January 11, 2020, the National 

Institutes of Health (NIH) of the U. S. even began to manufacture COVID-19 vaccinations. The 

target sequence alone might theoretically be used to create a quaternion vaccination or a 

recombinant protein vaccine. Prior to being released on March 30, 2020 in a participant journal, 

the SARS-CoV-2 protein's interaction sequence to the ACE2 receptor was initially made public 

on February 19, 2020, in the public server BioRxiv. 

Nowadays, the use of analytical modeling such as computer science, machine learning, and 

quantum chemical (MD) to build vaccine antigens has been increased. Epitope-carrier fusion 

building for the HIV vaccine and plasmodium vaccine has used MD modeling. Depending on 

immune profile data, the computational intelligence technology was designed to estimate the 

antigen-specific response signatures in vaccinations. 

Thermostability Is Improved in Lyophilized Vaccine  

Intranasal distribution of the vaccine particles is made possible by the thin-film freeze-dried 

powder's extremely porous, fractured matrix structure and good aerosol effectiveness. 

Lyophilization is frequently used this to maintain the survival of living bacterium and viral-based 

vaccinations, including such BCG and MMR vaccines, which are hazardous in liquid dosage 

forms. A substance of bacteria or viruses that could be aerosolized can sometimes be prepared by 

thin-film defrost. 

The primary difficulties with powder form vaccine destined for hypodermic catheter infusion after 

reestablishment are possible bacteria in the regeneration step, mistakes that were made all through 

reestablishment, and the added hours required to reassemble the vaccine and populate it into a 

syringe, which might also significantly slow down the speed of mass vaccination in the particular 
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instance of vaccination against COVID-19. The COVID-19 vaccine composition faces a number 

of difficulties, but the time constraint may be the largest from a project management standpoint. 

The development of the COVID-19 vaccine necessitates an expedited commercial launch, 

providing limited amount of time overall formula optimization due to the lengthy stability testing. 
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Chapter Two: Purpose of the Study 

Objective of the Study  

The objective of this section is to provide previous knowledge to medical professionals. One of 

the 20 century's biggest achievements in public health is generally agreed to be the development 

of vaccinations. Based on the biology of the disease, the disease to be avoided, and the study 

population, a vaccination may need to induce several adaptable immune systems in order to 

achieve efficient. Consequently, it is essential to appreciate the fundamental principles underlying 

different immunizations in understanding their biochemical pathway, benefits, risks, and possible 

real-world impact on security. 

Ten vaccines that are underway will be examined in this study's large populations, including 

children, the aged, and individuals with co-morbid conditions, for their security practitioners, low 

toxicity, and utilization. 
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Chapter Three: Methodology 

Methodology 

Employing Web of Science (WOS) and Scopus, the terms COVID-19, vaccine, safety, and 

effectiveness are being used to find related studies. To use the Boolean operation OR, published 

publications from the start of 2020 up till the present for all topics and names were selected from 

Scopus. We selected 450 technical research articles written as of March 10, 2020, that are made 

up entirely of case studies, systematic review, and algorithm explanations. Additionally, the Web 

of Science, the WHO site, and reliable sites were used to index the publications that were the 

subject of this study. 
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Chapter Four: Discussion 

BiONTech   

An implosive burden is associated with COVID-19 illnesses, that can cause disease, inflammatory 

processes, and arrhythmias. The risk of vascular events has been observed to increase in the near-

term following vaccination against other severe respiratory viral diseases. By certain studies, 

testing positively for influenza A increase the danger of myocardial infarction hospitalization by 

five times, whereas test positive for seasonal Influenza increases the risk by ten times. Other study 

found that the binding of SARS-CoV-2 to ACE2 can modify ACE2 signal transduction, leading to 

immediate cardiac and pulmonary damage. It is important to look into how vaccines affect people 

who already have cardiovascular conditions. 

Nearly all receivers of NT162b1 experienced effective CD4+ and CD8+T cell reactions; RBD-

specific CD4+T cell effects have been observed in 95.2% of individuals. The relationship between 

RBD-binding IgG and SARS-CoV-2 antitumor immune titres is positive. Even severe negative 

impacts, like neutropenia of grade 2 as well as a grade 3 decline in lymphocyte count, might be 

treated. No indications of a clinical deterioration were present. 
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Table 2 Summary of fizer-BioNTech vaccine 
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Moderna  

The Moderna COVID-19 vaccine (mRNA 1273) was approved by WHO for use in a crisis, giving 

it the fifth vaccination to gain this certification. The COVID-19 vaccine quality, security, and 

effectiveness are evaluated by the WHO's Emergency Use Checklist (EUL), which is a 

requirement for COVAX Facility vaccine supply. Additionally, it enables nations to speed up the 

process of receiving governmental authorisation to acquire and deliver COVID-19 vaccinations. 

A vaccination based on mNRA is called Moderna. According to the SAGE, based on an average 

obey of 2 months, it had an effectiveness of 94.1 percent. Even though the vaccine is supplied in 

a multidose bottle as a freezing solution at -25 °C to -15 °C, vials can be kept chilled at 2 °C to 8 

°C for up to 30 days before removal of first dose, therefore super duper chain apparatus may not 

have been required to administer the vaccine. 
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Table 3 Summary of ModernaTx vaccine 

 

Oxford–AstraZeneca 

The vaccine was initially licensed for use in the UK vaccination programs on December 30, 2020, 

and the very first vaccination even in a study was given on January 4, 2021. Since then, the vaccine 

has received approval from a number of medical regulatory bodies throughout the world, including 

the World Health Organization, the European Medicines Agency (EMA), and the Australian Gene 
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Technology Administration (WHO). Because to worries about the extremely uncommon adverse 

effects of the vaccine in young folks, some nations have restricted its usage to senior citizens at 

increased risk for severe COVID-19 sickness. 
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Table 4 Summary of Oxford-AstraZeneca vaccine 

BBIBP-CorV  

A serious COVID-19 condition is more likely to affect people who are infected with the 

immunodeficiency virus (HIV). HIV-positive individuals weren't included in experiment, but as 

it's a non-replicating vaccine, individuals with HIV that are in the advised immunization category 

may receive the shot. To assist with each individual's quality of support, data and counseling must 

be made available whenever feasible. 

The vaccine for COVID-19 BIBP is created in Cell Lines and downregulated using ß-

propiolactone. This is also referred as Inactivated COVID-19 (VERO CELL) vaccine. Aluminum 

Hydroxide is used to purify and bind the SARS-CoV-2 antigen. The item has a VVM7 and could 

be kept at 2 to 8 °C for 2 years. A dossier was presented by the petitioner, the Beijing Institute of 

Biological Successful Company, Ltd. (BIBP) (China), in favour of the Urgent Use Listing (EUL). 
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Table 5 Summary of BBIBP-CorV vaccine 
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Discussion 

In view of the rise in diseases and the prospect of positive results from vaccine clinical studies, 

numerous governments have supported immunisation for their citizens. Thoughts have been raised 

on the vaccine's ability to protect versus newly discovered bacterial isolates. Because of novel 

variation infections, tertiary immunity in itself was insufficient to halt transmission in Manaus 

(Brazil). It has been demonstrated that the South African 501Y.V2 and UK B.1.1.7 variants alter 

the spike protein, which may impair the immunological detection of antibody made by previously 

administered vaccines. 

The durability of the security practitioners is another problem. Boosters would probably be 

necessary at least once per year. To prevent the transmission of old germs, seasonal adjustments 

might be applied to yearly vaccines. It's uncertain if circulation neutralizing antibodies offer 

protection against COVID-19 infection because studies on animals showed strong viral infective 

activity in the nose turbinates. There is still a chance of re - infection. 

In order to prevent cardiac adverse outcomes, inactivated or live-attenuated virus vaccinations 

must be used. A pathophysiological link between these two factors must be established. An 

infestation with the SARS-CoV-2 virus causes in a generalized inflammation, cytokine production, 

and cytokine storming, all of which contribute to vasculopathy and other associated effects. 

Influenza E shares similarities with SARS-CoV-2 in terms of pathogenesis. However, knowledge 

gained from using flu vaccines (inactivated virus) shows that vaccinations significantly reduce the 

risk of serious cardiac disease and have thus now become norm for people with chronic cardiac 

conditions. The COVID-19 vaccine deviates from the typical influenzae structure. In speaking, 

there is extremely little probability that suppressed viruses will return to becoming harmful. More 

investigation is required to determine whether immobilized SARS-CoV-2 vaccinations can either 

avoid or trigger cardiac disease. 

While COVID-19 vaccination withdrawal symptoms, including such pains or flu-like symptoms 

including temperature, weariness, muscle soreness, and migraines, might occur, all of those are 

transient, only persist for one to 2 days, and do not cause long-term harm. Numerous COVID-19 

vaccine candidates showed excellent effect in treating COVID-19 throughout Phase iii studies. 

Additionally, thousands more than the usual amount of persons in vaccine clinical trials—who had 
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already gotten the vaccines showed no major vaccination-related negative impacts, according to 

scientists. 

Furthermore, contrary to what Health Comment said in this assessment, there is no proof that the 

COVID-19 vaccine could lead to sterility in females. This assertion is supported by a very slight 

similarity between a normal protein called syncytin-1, which is essential for placental formation, 

and the spiking protein from SARS-CoV-2, the virus can cause COVID-19. The similarity between 

these two proteins, meanwhile, are so slight that most other human proteins have them. Scientists 

would have seen impotence in women who already had COVID-19, a never-reported result, if this 

slight amount of resemblance was enough to trigger an autoimmune reaction in women against by 

the womb. 

In conclusion, COVID-19 is a global epidemic that has affected each region and nation, resulting 

in thousands of illnesses and fatalities. Until being authorized for use in the public at large, even 

in the case of accident use, vaccine proposals, such as those for COVID-19, should successfully 

complete multiple years of clinical studies to show a high level of protection and effectiveness. 

Proposals for the COVID-19 vaccine, such as those that utilise RNA nanotechnology, have 

demonstrated high effectiveness and typically safety in experiments involving thousands of 

individuals. The assertion that a COVID-19 vaccination is useless or promotes autoimmune, 

sterility, ADE, or other disorders is not supported by empirical finding. 
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Chapter Five: Conclusion and References 

Conclusion 

COVID vaccination doses have currently been given to at minimum 10,089,982 people in 

Bangladesh. If every user needs two doses, then it would be enough to immunize around 3.1 

percent of people of the nation. Bangladesh delivered an average of 3,167 dosages per day 

throughout the previous reporting period. At that pace, this should require an additional 10,298 

days to deliver dosages for an additional 10% of the people. 

Each COVID-19 vaccine has demonstrated in medical studies a favorable immunology, varying 

degrees of security practitioners, and a manageable low toxicity. A stronger immune reaction is 

produced after receiving a second dose of any vaccine. The immunologic outcome is poorer in the 

aged than in the young. More study is required on vaccination protocols, such as more frequently 

vaccinations or higher doses administered intravenously. Clinical investigations have not yet 

revealed any bad impacts of grade 3 or higher. 
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