An investigation into infectious-disease containment-measures, with particular focus on the development of a vaccine in response to the COVID-19 pandemic.

Felicity Gough
2100235
Introduction to Research and Evidence-based Practice (BMNS4006)
Jaymie Phillips
















Title										1
Contents									2
Abstract 					                                                3
Introduction									3
Background 									3
Development and rollout of AstraZenica vaccine				5
Uptake of vaccines for COVID-19						5
Ethical concerns								6
Discussion 									6
Summary of findings								7
References									8
Bibliography								          12
									











Abstract
Infectious diseases have been prevalent throughout human history, from Plagues to Smallpox, from Cholera to Human Immunodeficiency Virus (HIV). Although the human race has responded by developing vaccines along with other interventions to prevent or treat the diseases, often with great success; new, deadly and contagious diseases continue to emerge (Byrne, 2008). In the last half a century, the world has experienced some of the biggest impacting and furthest reaching epidemics, including the most recent, COVID-19 pandemic (Roychoudhury et al, 2020). 
Introduction
This paper will explore approaches of response to pandemics and epidemics with particular focus on the COVID-19 pandemic. To start, a background will be provided, giving an overview of infectious diseases, offering a definition to key terms that will be used throughout. This will be followed by three themes that will be investigated. The first theme will discuss the development and rollout of a vaccine for COVID-19 with particular focus on the Oxford AstraZeneca vaccination. The paper will follow on to explore the uptake of vaccinations, succeeded by any ethical concerns that are raised throughout the research process. A discussion will then be presented and the paper will conclude with a summary of findings.
Background
According to Plotkin (2014) one of the earliest methods in attempting to fight infectious diseases was ‘variolation’, whereby a low level of the disease is administered to an individual with the purpose of rendering them immune to the effects of the disease. Earliest reports of variolation, originate in 16th Century China, where scabs from smallpox were ground into small particles and scratched into the skin or blown into the nasal cavity of the recipient (World Economic Forum, 2020). Some modern vaccines use a similar method of administering an inactive or weakened form of the disease to an individual, with the most modern vaccines using a plan or ‘blueprint’ of the disease as opposed to the disease itself which, when administered, stimulates the individuals’ immune system to fight the disease (World Health Organization (WHO), 2021). The British Society for Immunology (2020) advise that the development and use of vaccines in response to diseases such as diphtheria, polio, whooping cough and smallpox has saved many millions of lives, every year by preventing outbreaks of the diseases. An ‘outbreak’ of a disease or infection carries a similar meaning to the term ‘epidemic’ whereby it refers to an increase in normal levels of a disease being present, however an outbreak is often regarded as limited to a smaller geographical area than an epidemic (Centers for Disease Control and Prevention, 2012). A pandemic, such as is currently being experienced, is considered to be the worldwide spread of a new disease (WHO, 2010). The virus which is now named COVID-19, originated in Wuhan, China with first cases being reported in December 2019 and by March 2020, the WHO had announced their recognition of the virus as being pandemic (Feng-Yee et al, 2020). Worldwide, there have been close to three million deaths reported to be linked to COVID-19 since its emergence, with most countries being impacted by it (WHO, 2021*). Governments across the globe took various actions to prevent the spread of the virus including the implementation of heightened personal protective equipment (PPE) measures (Wilson, 2021), social distancing measures (Lima et al, 2013), local and national ‘lock-downs’, along with setting up testing facilities, as well as developing diagnostic-tools to track the virus (Bavli et al, 2020); which is now known as ‘test and trace’ (United Kingdom (UK) Government (Gov), 2021). There has been much research into the various methods of containing and overcoming pandemics (Epstein, 2009; Lopes and McKay, 2020; Anderson et al, 2020), however, possibly most notable is the drive to develop, produce and deliver a safe and effective vaccine, being widely believed to be the most effective route out of a pandemic (Binham, 2021). Buckland (2005) suggests that the process of developing a vaccine requires a high level of resources which are costly and can take many years to develop from a theoretical concept, through to a usable product. The National Institutes of Health (2021) explains that the process of developing a vaccine for COVID-19 was much faster than that of previous vaccinations due to ongoing coronavirus research that was being carried out before and during the emergence of the new form of the virus. Knoll and Wonodi (2020) indicate that there are more than 50 vaccines that have been developed in response to COVID-19 with some achieving as high as 90% efficacy against the virus. Mahase (2020) indicates that in normal circumstances, the UK would wait for approval from the European Medicines Agency before embarking on a vaccination programme, however, due to the emergency situation, changes were made to regulations to allow the Medicines and Healthcare products Regulatory Agency (MHRA) to authorise the temporary use of COVID-19 vaccines. Three of the vaccines that the MHRA (2021) has approved for temporary use are Oxford/AstraZeneca, Moderna and Pfizer/BioNTech, with the latter, being the first ever COVID-19 vaccination to be administered in the world (Murray, 2020). Out of the three vaccines, the UK secured by far the most doses of the Oxford/AstraZeneca, investing in a hundred million doses, compared to 57 million doses of the other two, combined (Department of Health and Social Care, 2021).
Development and rollout of AstraZeneca
It is reported to have taken approximately three weeks to set up a total of nineteen sites to carry out the clinical trials for the development of the vaccine (Pollard, 2021). Research by Folegatti et al (2020) indicate that in the period from 23rd April until 21st May, just over a thousand individuals were enlisted to participate in the initial phases of human testing of the vaccine. Bar-Zeev and Moss (2020) describe the results from the phases as ‘encouraging’, with indications of the vaccine generating the production of antibodies in around 90% of participants and creating manageable or tolerable side effects. Dosage levels and intervals were also assessed throughout the various phases of trial, indicating that the vaccine achieved highest efficacy when two low doses are administered minimally, at 6-week intervals and optimally, at 12-week intervals (Wise, 2021). The trials progressed rapidly and the vaccine achieved approval by the end of December 2020 (Pharmaphorum, 2021). UK Gov (2021) advises that permission was granted to temporarily authorise the administering of AstraZeneca to people over the age of 18 and Mahase (2020*) informs that the Health Secretary for the UK announced that the AstraZeneca vaccination would be used as part of the COVID-19 vaccination programme from January 4th 2021. Vaccines have been and continue to be delivered to the public at hospital hubs, General Practitioners surgeries and large conference and sports centres, among other venues (Wickware, 2021). 
Uptake of vaccines
As of the 9th March 2021, the WHO (2021) reports that there have been 268,205,245 COVID-19 vaccines administered to individuals worldwide. Razai et al (2021) offer data suggesting that in Britain, more than 90% of adults would receive, or have already received a COVID-19 vaccine but that there is higher hesitancy amongst members of ethnic minority groups. MacDonald (2015) refers to vaccine hesitancy as a delay in or refusal to accepting a vaccination due to various and complex factors. Forster et al (2016) suggest that people from Black and Asian minority ethnic (BAME) backgrounds may be less inclined to take-up vaccinations due to their perception of the value or benefits of immunisation as well as perceptions relating to biological differences between ethnic groups, as well as religious reasons. Similarly, research by Larson et al (2011) indicate that acceptance of, or a lack of acceptance of vaccinations, is due to a combination of ‘psychological, sociocultural, and political factors’, which they insist must be addressed in order to restore public perceptions of and confidence in vaccination programmes. UK Gov (2021**) suggest that enhanced engagement with ethnic minority groups through forums, multilingual publications and endorsement from healthcare professionals are potential methods to influence a positive effect on vaccination uptake. The importance of encouraging BAME individuals to participate in the COVID-19 vaccination in particular, is compounded by data from the Office for National Statistics (ONS) (2020) which indicates that people from that background are at a higher risk of experiencing the most severe effects of the virus, including death.
Ethical concerns
The current pandemic has brought with it many ethical concerns throughout the processes involved in responding to the virus (WHO, 2020) from implementing track and trace technologies (WHO, 2020*) to risks relating to taking the vaccine (Bulletin of the WHO, 2012). Emanuel et al (2020) suggests that in order to ethically allocate vaccinations, certain values must be upheld which include limiting harm to individuals, providing positive benefits and prioritising individuals who are disadvantaged. Ethical issues directly relating the development of COVID-19 vaccines include the high level of risk to clinical trial candidates and to third parties in contact with those individuals (Jamrozik and Selgelid, 2020). Qiu et al (2017) indicate that through a pandemic, ethical concerns extend to economical and sociological challenges in addition to the evident health challenges. Pak et al (2020) suggests that it is vital that all governments across the world, work together to develop, share and distribute vaccinations to ensure that every nation has fair access to them, regardless of the economical position of the nation. A major ethical concern offered by Coulter and Richards (2020) is the implementation of social distancing measures, particularly in the prevention of visitation to facilities such as hospitals and care homes, which has resulted in many of the most vulnerable individuals being deprived of the essential care and support that is ordinarily provided to them through contact with friends and family members.
Discussion
Funding for research and development of vaccinations has largely been in reaction to an epidemic as opposed to being proactive which Brown and Head (2020) suggests is not sufficient in facing the challenges posed by a global pandemic such as COVID-19. Brachman (2003) advises that with limitations to financial resources it is imperative that countries work cooperatively to develop more robust plans in preparation for future global health crises. For the time being, (Fineberg, 2014) implies that crises such as the world has experienced recently, will continue to place a challenge on the leading healthcare policy-makers to improve functions with regard to epidemic response and preparedness. The overall and total impact of COVID-19 cannot yet be measured because, aside from the data which currently exists regarding morbidity and mortality rates directly resulting from the virus; the indirect impact, in terms of the negative effects on health care services cannot be calculated as they are so far-reaching and are ongoing (Marois et al, 2020).
Summary of findings
Throughout the research conducted for this paper, it is evident that the presence of contagious diseases has been well documented throughout history with various nations experiencing varying levels of outbreaks at certain points in time. It has however, been observed that the impact of the current pandemic has been one of the hardest hitting pandemics in human history, having severely detrimental effects on the global economy as well as incurring substantial health and social costs. Various approaches from worldwide governments to contain the virus have been identified such as imposing restrictions on movement of the public but none, possibly as highly impactful, as the eagerly anticipated COVID-19 vaccinations. Data that has been presented, demonstrates that vaccination programmes across the globe have been successful in reaching a high level of people but it is evident that work must continue to ensure that the vaccines are delivered efficiently, safely and ethically to every individual who will benefit from receiving it. It has been observed that immunisation through vaccination has been responsible for the dramatic reduction or eradication of historically epidemic diseases; that is the goal of the various COVID-19 vaccination programmes of today.
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