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Infectious diseases surround us all the time, many of which are harmless but with an estimated 1.67 million unknown viral species on our planet, scientists estimate that between 631,000 - 827,000 of these have the potential to infect people. Only 263 of these viruses are known to scientists meaning that there is very little known about 99% of the other possible future pandemic threats. Areas of huge deforestation are a haven for zoonotic possibilities whereby it is estimated that a respiratory virus could reach all major capitals within 60 days (Kessler, 2018). 

This essay looks at the current Covid-19 pandemic believed to have originated from a zoonotic source, it’s emergence and how the Oxford AstraZeneca Vaccine was at the forefront of the vaccine development, its clinical trials, authorisation for use and it’s global alliance with the World Health Organisation in its attempt to vaccinate the world.

Viruses can quickly progress from a localised regional endemic to a pandemic if not controlled (Robinson, 2020). A pandemic is an epidemic that travels and spreads over multiple countries through little or no immune response within humans which in turn allows a virus to quickly become out of control (World Health Organisation, 2010). Covid-19 did just that and whilst the initial origins of the virus are still to be formally established, the virus quickly became a pandemic causing a global emergency response due to the exceptional rise in transmission between people. An evolving pandemic can have harrowing affects with major economic, social and political unrest causing immense pressures on medical resources (Physiopedia, 2021) with many comparing the 145+ million Covid-19 cases (Worldometers, 2021) to previous pandemics such as the 1918 Spanish Flu as potentially the worst pandemic in modern day history (Jarus, 2020).

In December 2019, Chinese epidemiologists in Wuhan were dealing with a cluster of patients suffering from pneumonia of a worrying unknown cause showing similar signs to the 2003 SARS outbreak and was later identified to be a new coronavirus that had not been seen before. On the 29th January 2020 the first patient tested positive in the United Kingdom with the World Health Organisation (WHO) declaring a Global Health Emergency on the 30th January 2020 after the rapid emergence of cases and deaths now happening worldwide. The International Committee on Taxonomy of Viruses (ICTV) announced on the 11th February 2020 that the virus was to be known scientifically as “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)” due to its genetic relation to the coronavirus of the SARS 2003 outbreak, however, due to the fear of SARS within Asia and not to create unnecessary panic the WHO officially named the virus as Covid-19 and referred to the virus in public announcements as “the virus responsible for Covid-19” (WHO, 2021). Although the coronavirus zoonotic source has not yet been identified, coronaviruses are primarily transmitted in close contact environments with Covid-19 being highly active from human-human causing a variety of symptoms and often death in certain population categories and long term recovery complications (Public Health England, 2021). 


As cases surged globally, the United Kingdom (UK) Prime Minister briefed the nation on the 23rd March 2020 announcing a UK lockdown to control the spread of the virus amid fears of rising hospital admissions and hospitals going into meltdown (Aspinall, 2021). In a pandemic, public health and safety had to be protected as the world entered unknown territory. In making such decisions, the government has a variety of advisory groups that assembles during times of national crisis and the Civil Contingencies Secretariat (CCS) responsible for planning against major emergencies (gov.uk, 2018). The CCS also maintains the National Risk Assessment (NRA) who in 2017 updated their risk to medium-high that a new emerging infectious disease was likely (Institute for Government, 2021). During emergencies the Scientific Advisory Group for Emergencies (SAGE) provide scientific and technical advice to government officials to allow them to make the necessary decisions for public health and safety with the New and Emerging Respiratory Virus Threats Advisory Group (NERVTAG) advising government on threats posed by new respiratory viruses (Public Health England, 2021). SAGE consists of many working subgroups such as behavioural experts in health psychology, disease modelling, serology groups to understand the transmission of infectious diseases, data analysts, ethnic and minority groups and various policy and infection control procedures (Government Office for Science, 2021)

With a global emergency and a spiralling virus that has no human immunity, the need for a vaccine was urgently required to prevent future outbreaks and a global collaboration to end the Covid-19 pandemic. Two key scientists heralding decades of internationally recognised experience of Vaccinology at Oxford University, Professor Andrew Pollard and Professor Sarah Gilbert knew full well of the task that laid ahead of the world and unbeknown to them, became possibly the most globally important vaccine developed (Zennie, 2021). Although SARS-CoV-2 (Covid-19) is new to us, it is from a family of coronaviruses that have been around for many years and vary in strength from the common cold to more severe such as SARS and the 2012 Middle East Respiratory Syndrome (MERS) of which ironically, Professor Gilbert was working on a MERS coronavirus vaccine just before Covid-19 entered the world (Mahase, 2021). As part of the WHOs’ (2018) response to the prevention of global pandemics, scientists and experts from around the world collaborate to the Disease Research and Development Blueprint who in 2018 added Disease X to their short list (WHO, 2021) which is a placeholder name for an unknown pathogen that could cause future epidemics in human disease. During times of global emergencies, early intervention plug and play type platforms for vaccine development are crucial in minimising global health catastrophes (Gouglas et al, 2019).

Oxford University and its spin-out company Vaccitech were already steps ahead due to their viral vector technology delivery platform ChAdOx1, now known as AZD1222 and has been used in testing for other diseases such as MERS for nearly ten years by modifying a harmless adenovirus that causes common colds within chimpanzees. Using this platform and known past clinical data allowed for the quick development of the vaccine together with a landmark collaboration as announced by AstraZeneca (2020) that saw two world class organisations join forces in a fight against the pandemic to allow global development, manufacturing and distribution. 

ChAdOx1 is a non replicating virus and does not cause an infection so that once the genetic sequence of SARS-CoV-2 spike protein was identified as announced by Professor Zhang Yongzhens team at the Shanghai Public Health Clinical Centre on the 11th January 2020 (Yong-Zhen and Holmes, 2020), this sequencing code was then added to ChAdOx1 and upon entering the body, cells then read this coding and begin to produce copies of the spike protein which then triggers the immune response and remembers them so that if SARS-CoV-2 then enters the body, the immune system recognises this and initiates the response to destroy these (Thomas and Colin-Jones, 2021).

Despite having the genetic sequencing code for SARS-CoV-2 and what they believed to be a possible vaccine, clinical trials were now needed to test its tolerance, efficacy and on the 23rd April 2020, the first UK trial began. Unlike many vaccine trials, the protocols were publicly released allowing a rare opportunity for worldwide scrutiny (Doshi, 2020). A review by Voysey et al (2021) at The Lancet analysed the trials safety and efficacy data over the 8 month trial period between 23rd April 2020 and the 04th November 2020 that saw 4 blinded clinical trials take place encompassing more than 20,000 participants between 18-65 years old from a range of diverse racial backgrounds, geographic groups along with healthy and those with medically stable chronic conditions. In total there were 2 trials conducted in the UK, 1 in Brazil, 1 in South Africa and a small trial conducted in Kenya that is awaiting data analysis.

In the UK, COV001 was the initial first phase 1/2 trial that only recruited healthy volunteers between 18-55 years old and excluded anyone with a pre-existing condition whereas COV002 was a continuing phase 2/3 trial with recruitment specifically targeted at those working in possible high exposure areas such as health care settings and those in the 56-69 years old category. In Brazil, COV003 was a phase 3 trial recruiting high exposure workers to the virus and included those with stable pre-existing health conditions. COV005 in South Africa was a phase 1/2 trial in healthy volunteers 18-65 years old and later a small cohort for those with HIV were recruited but details of these were not included within the interim analysis.

When conducting trials, there were 2 groups, group 1 who were given the developed vaccine and group 2 who were given a comparator meningococcal conjugate vaccine known as MenACWY, a vaccine routinely given to teenagers against common causes of meningitis and sepsis. It is also given as a travel vaccine to those visiting high risk countries. The reason for using MenACWY as a comparator vaccine was that the developed Covid-19 vaccine was likely to cause minor side effects such as headache, sore arm and fever. A saline comparator would not cause such effects and participants would quickly establish which method had been used. During clinical trials it is vital that participants remain blinded to which method has been used as any knowledge of this could affect their health behaviour within the community (Oxford Vaccine Group, 2020).

In any trial, safety is paramount and developers often exclude those with certain medical conditions and those with immunocompromised systems such as HIV, but in the midst of a life threatening global pandemic, scientists and HIV/AIDS lobbying groups argued that those on effective anti viral medication do not generally have weaker immune systems and that there is no clinical justification for exclusion. With 38 million people worldwide living with the condition, excluding HIV participants would be inhumane and risk further mutations (Kaiser, 2020). In response to this, Oxford University added a new subgroup to its study to enrol 60 HIV positive adults in London but will not include a control group meaning that all 60 participants will get the developed vaccine (Collins, 2020).

The trial data consisted of various dosages and dosing time frames between the two injections and all 4 trials were pooled together to suggest an overall vaccine efficacy of 70.4% with most participants showing 76% vaccine efficacy from a single standard dose from day 22 to day 90. Given this data and a serious adverse reaction rate of 0.7%, the interval between the 2 injections was expanded to ensure greater longevity of protection (Hung and Poland, 2021). During the 8 month trial period data was continually submitted to the UK Medicines and Healthcare products Regulatory Agency (MHRA) who in a press release by AstraZeneca on the 30th December 2020 granted authorisation for emergency supply of the vaccine within the UK under Regulation 174 of the Human Medicine Regulations 2012 which allows for rapid emergency approvals to address adverse public health issues. The European Medicines Agency gave EU approval on the 29th January 2021 (Torjesen, 2021) and in addressing the global need for the Covid-19 vaccine, AstraZeneca was granted Emergency Use Listing by the WHO on the 15th February 2021 which then enabled global access in partnership with COVAX to begin supplying the vaccine worldwide, predominately in low and middle-income countries.

What makes the Oxford AstraZeneca Vaccine soo globally changing is its cost and storage requirements, described in an interview as “the beginning of the end of the pandemic” (Zennie, 2021). Compared to Pfizer’s $20 and Moderna's $25-$37 per dose, Oxfords $3-$4 per dose price tag and storage of up to 6 months under normal refrigeration temperatures brings equality to the world of vaccines and access for all to those in the poorest regions of the world through its agreements with Coalition Epidemic Preparedness Innovations (CEPI), Gavi the Vaccine Alliance and the WHO using COVAX as the procurement and distribution platform that was launched by the WHO and European Commission to ensure global equality in vaccine distribution. In addition to this, AstraZeneca aims to supply 3 billion vaccines by the end of 2021 (Berkley, 2020).
There are currently 289 experimental covid-19 vaccines being developed of which 66 are in clinical trials, 20 in phase 3 although only 5 of these vaccines have met the WHO requirements and authorised to supply (Wouters et al. 2021)

As waves of new infections and mutations arise, vaccine development continues to be ever changing in response to this. Governments intermittent lockdowns around the world hamper economic and social recovery. From what has been seen in the last 12 months and the rapid spread of the virus, I question that had we known then what we do now, would there have been less economical impact and swifter recovery if we had closed the world borders completely, stopped all passenger air travel and therefore containing the virus within each country effectively minimising the multitude of mutations we now see. The wet markets in China have come under immense scrutiny with calls for their closure, especially those that sell animals from the wild that create a perfect environment for a zoonotic virus to revel in its quest for succession. 
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