The research involved in vaccine development as a response to Covid-19[image: ](Broto, 2020)


Kelly Evans
2004456
Jaymie Phillips
















Contents

Section                                                                                              Page

Title                                                                                                      1
Contents                                                                                               2 
Introduction                                                                                           3
History of pandemics                                                                            3 - 4
History of inoculations                                                                           4
Production of Covid-19 vaccine                                                             4 - 5
Research process and phases for the AstraZeneca vaccine                 5 - 6
Ethical concerns                                                                                     6
Conclusion/Recommendations                                                               7
References                                                                                              8
                                                                  
Figure/Tables                                                                                           12-14















Introduction.
In this essay, a discussion about the history of pandemics from the Black Death to the current Covid-19 pandemic today will be presented. A previously unidentified influenza virus (novel coronavirus) originated from Wuhan, China in late December 2019, just after Christmas. This strain of the virus rapidly spread to many other cities in China, and in the days immediately after Christmas, the new virus caused a large number of deaths all over China and around the world (Wu, Chen and Chan, 2020). According to Adnan Shereen et al (2020) and Wiersinga and Prescott (2020), Covid-19, a lethal viral disease, is an extremely highly contagious and pathogenic disease caused by extreme acute respiratory syndrome coronavirus 2. (SARS-CoV-2). A brief history and background will be discussed, about the method of inoculations back in the 16th century with the smallpox eventually being eradicated in the late 70s and early 80s (Bhattacharya, 2008). The aim of this assignment is to define, analyse and evaluate the production of the covid-19 vaccination, and how quickly a vaccine can be produced in a pandemic (Lurie et al., 2020), looking at the results of the studies that went into the Oxford University AstraZeneca vaccine, investigating whether a single dose vaccination was successful and looking into why booster vaccines after a period of time were effective. Finally, in this essay, a discussion on the ethics around the AstraZeneca vaccine will be discussed.

History of pandemics.
In the history of contagious diseases, a pandemic is by far the worst possible case for humankind. If an outbreak has spread far beyond a country's borders worldwide, this is when the outbreak is formally known as a pandemic (World Health Organization, 2010) (WHO). Morens, Folkers and Fauci (2009) point out that there is a lot of controversy out there about what the actual definition of a ‘pandemic’ is. Some maintain that a degree of explosive transmissibility is more than enough to announce that a pandemic is occurring; others do not think this level of devastation is enough to announce a pandemic. History.com Editors (2020) and Kelaidis (2020) identify that it is reported in history that the first pandemic occurred during the Peloponnesian War. Since it was extremely transmissible, the disease exploded in Greece, then crossed the walls of Athens as the Athenians besieged. There were as many as two-thirds of the people who died. There is a notable history of pandemics over the centuries, from the ‘Black Death’ of the 14th century, (see figure 1) to the still ongoing ‘Coronavirus-19’ (Covid-19) pandemic today (Griffin and Denholm, 2021). 

History of inoculations
The earliest attempts to stamp out smallpox and inoculate people go as far back as the 16th century, where they would grind up the smallpox blisters and blow them into the recipients' nostrils or scratch their skin. The inoculation method, “variolation,” appeared in Europe in 1721, with the endorsement of Lady Mary Wortley Montagu, but it became controversial when it emerged that many patients had died after the inoculation, and more outbreaks resulted (Keenan, 2020). Science Museum (2019) identified in 1796, the first vaccination method for smallpox was developed by Edward Jenner. A young boy was injected with cowpox and six weeks later the boy was inoculated with smallpox. After this, the boy did not develop the disease smallpox. The WHO (2014), in turn, specifies that the worldwide eradication of smallpox was declared in December 1979 and approved by the World Health Assembly in 1980. In history, it has proved to be the most successful public health program of all time. 

Production of Covid 19 vaccine.
According to Sharma et al (2020), due to instability created by the COVID-19 pandemic and the immediate use of a vaccination program worldwide, the production of a vaccine could be produced quicker by combining stages (See Figure 3). As an example, the second and third steps will be performed together as a trial in hundreds of individuals. Vaccines do not go through full approval in the case of emergencies, they are approved at a much quicker availability. Centres for Disease Control and Prevention (2021) identify, to show evidence that a vaccine is both safe and effective through pre-clinical animal testing is a prerequisite well before vaccinations can be offered to those as a medical treatment. In order to use a covid-19 vaccination under an emergency use authorization, there must be some advantages that justify the identified and possible risks. Boseley and Sample (2020) point out that the Covid vaccine produced in the UK by Oxford University and AstraZeneca will prevent more than 70% of individuals from becoming sick and in a significant outcome up to 90% if a smaller first dosage is used. However, Rawlinson (2021) takes an opposing view, adding, researchers have proposed that the AstraZeneca vaccination against the South African strain provides as little as 10% protection. This is nowhere near the 60% threshold needed. Even if they tested on a bigger scale, it faced several obstacles in which it would not even reach the 40 to 50% mark. Sharma et al (2020) in turn, point out, that quick tracking and rushing the new vaccines may prove to be disadvantageous as it could produce an ineffective vaccine delivery system or only provide a partial degree of immunity to certain people who are vaccinated. When trials began, the initial plan was to produce a single shot vaccine, but studies shown in a subgroup of patients that a two-dose vaccine produced a better immune response (Mahase, 2021). Sharma et al (2020) has suggested that, even though the RNA and DNA related vaccines have not been formulated for use in human beings, these platforms possess a distinct advantage when used in an emergency situation. The experiments that can be done by using such platforms involve no bio reactor culture techniques, as might be needed. For example, for a vaccine that is made inactive, it could be made much more quickly in the research lab. For the fast production in the case of a pandemic, the focus is based on the genetic sequence of the virus. RNA or DNA vaccines are expected to lead to the next-generation vaccines as they're being engineered to encode almost any desirable sequence of the virus (Borah et al., 2021).


Research process and phases for the AstraZeneca vaccine.
The production of a vaccine takes careful planning and can take up to 10 years to create a new safe vaccine (Mullard,2020). The University of Oxford (2020) identified that the key goal of Process I, II and III of this pharmaceutical project is to determine if the ChAdOx1 vaccine is going to help prevent COVID-19, and that it is not problematic for wellbeing, and that it is immune modulating. Persons over the age of 18 years will be picked at random to receive one or multiple doses of the ChAdOx1 nCoV-19 vaccine or a standard control vaccine that is validated (MenACWY). Knoll and Wonodi (2021) is of the same opinion, adding, after the findings of phase 1 were analysed, and the trial protocols were fully modified, this enabled the two standard doses to be given 28 days apart. As a result of the protocol revision, the initial intent to give a single dose vaccine to some subjects resulted in a booster vaccine given 28 days later. Wise (2021) points out that new research has found the 3-month period between vaccines has been reinforced by new evidence, with studies finding that the vaccine could have a substantial effect on spread. A single dose provided 76% for at least 90 days after this period, research is unclear, whereas effectiveness hit 82.4% when the second shot was administered after the 12-week period. The effectiveness of the vaccine if administered in less than 6 weeks was only 54.9%. Hawksworth et al (2020) identify that a considerable number of viral immunizations including the AstraZeneca vaccine are cultivated in fertilized chicken eggs, and then filtered by sucrose gradient ultracentrifugation. For vaccines against the flu, the method of making vaccines is very well known, but the viruses are modified annually depending on the current influenza viruses that are circulating. It is impossible to predict the reactions of other viral strains because the environment of the virus will drastically change from one generation of the virus to the next.

Ethical concerns. 
According to (Wadman, 2020), ethical concerns are being raised by religious groups and antiabortion advocates about several vaccines, including the AstraZeneca vaccine using organisms extracted from human foetuses medically terminated centuries ago (see figure 4). Meaney (2021) concurs, adding, the Catholic church neither requires or condemns the use of ethically questionable vaccinations, but instead encourages the person to take responsibility to shape their beliefs and make their choices after having carefully formulated their moral beliefs on all the issues concerning the vaccinations that become accessible. Sherley, et al (2020) in turn, specifies that, although some can see no moral dilemma, to most there is a direct line from termination of a human existence in an abortion to a vaccine or medication extracted from foetal remains. Even if the tissues have been propagated for decades inside the research centre far away from abortion, that link line still has not been broken. Jamrozik and Selgelid (2020) point out that other ethical concerns regarding the vaccine include deliberative infection of volunteers with the CoV-2 SARS-2, which is considered immoral because it could be a threat to safety. It could therefore be argued that these experiments could be considered moral if certain requirements are met (Calina et al., 2020). Dal-Ré et al (2020) in turn, specifies that, a new influenza pandemic called COVID is pressing for licenses and release as soon as possible. Nevertheless, this target may represent an ethical challenge since the trade-off regarding risk and benefit in medical trials could become unclear due to the uncertainty about the prevention of covid 19. Other ethical concerns regarding the AstraZeneca vaccine are new reports into blood clots and 1 death being reported. Denmark and Austria have postponed use for the time being as a safety precaution while they review the situation (Wise, 2021). However, an examination into the findings reported that the vaccine was not related to blood clotting and works effectively (Mahase, 2021).

Conclusion/recommendations.
 This essay has examined evidence about pandemics and epidemics throughout history, from how people were vaccinated centuries ago and how we use vaccines today. The essay then goes on to highlight the production and research processes into the AstraZeneca vaccine in detail. The advent of the Covid-19 is a persistent reminder of its urgent necessity for monitoring, timely detection, and continued study of novel viruses and treatments. Finally, this report looks at the ethical concerns regarding vaccines. There will always be ethical concerns about people's safety when a new roll out of a vaccine is in process.
Recommendations for improvement as part of the International method of Maintaining Resilience and Safeguarding Health, the Global Influenza Tactic 2019-2030 forms the basis for nations and partners to tackle influenza holistically through suited global programs, by monitoring early detection of influenza with the aim of maximising seasonal disaster risk reduction to prepare for future pandemics (WHO, 2019). Kassianos et al (2021) supports this view, adding, pressure may be reduced with increased immunization exposure rates. Secondly, more training is needed for vaccinators, recommendations regarding developing a skilled workforce capable of effectively, and securely delivering the vaccine program at a rapid rate (Public Health England, 2021). Finally, making knowledge understandable and understandable to non-English speaking people Involve those who speak another language to contribute to help out with its translation (National Institute for Health and Care Excellence, 2021). 
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A history of notable pandemics
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