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Determination and perseverance move the world; thinking that other people will do it for you is a sure way to fail.

Marva Collins

 

 

Better to light a candle than curse the darkness.

Anon




How to Use this eBook

Look out for linked text (which is in blue) throughout the ebook that you can select to help you navigate between notes and main text.

You can double tap images to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.




Note on naming conventions

The virus, the disease and the vaccine that are the subjects of this book all acquired and/or changed their names during the time the book covers. We have adopted the following approach.

For the virus: novel coronavirus then SARS-CoV-2. The virus was officially named in mid-February 2020.

For the disease: novel coronavirus then Covid-19 or Covid. The disease was officially named in mid-February 2020.

For the vaccine: ChAdOx1 nCoV-19 then AZD1222. Also: Oxford vaccine, Oxford AstraZeneca vaccine, AstraZeneca vaccine, Covid vaccine, Covid-19 vaccine. 

The vaccine was officially renamed AZD1222 after we partnered with AstraZeneca. 

The UK’s Medicines and Healthcare products Regulatory Agency (MHRA) and the EU’s European Medicines Agency (EMA) called it ChAdOx1-S [recombinant]; the Serum Institute of India who are manufacturing the same vaccine in large quantities call it Covishield; and in April 2021 it acquired another official name, Vaxzevria, but we do not use any of these names in the book. 




CATH

PROLOGUE

‘We don’t know what’s in it’

I spent the first weekend of August 2020 on a camping trip with my 9-year-old daughter Ellie and some friends. The last six months in Oxford had been crazy, but now here we were, on a remote campsite in the north-west of Wales. With our little tent pitched by a mountain stream, no phone signal and no electricity, it was a welcome chance to get away from it all and take a breath.

By the Sunday evening Ellie had had enough of my campfire cooking and we’d decided to treat ourselves to dinner from the pizza van. Wandering over to the van, I saw that my friend Gabi and her Jack Russell Cookie had befriended another woman-and-dog combination. Their conversation had started like so many in the last few months: ‘How have you been coping?’ ‘Aren’t these times strange, and difficult?’ ‘At least we can get out into the countryside.’ ‘Maybe everything will be back to normal by Christmas.’

I started complaining about the lack of phone signal (I’d enjoyed the peace at first, but now my mind was on the Zoom meeting I had the next morning) and the conversation moved on to our new friend’s worries about the ongoing 5G installations across the country. 

I offered that Public Health England had found the technology to be no risk to health, and I didn’t see why it should be contentious to use a bit more of the radio spectrum to give us better connectivity. After all, we all used mobile phones, and we all knew 4G was better than 3G. She was unconvinced: ‘I just worry,’ she said. ‘We just don’t know.’ But we do know, I thought.

As the dogs continued to sniff each other, Gabi said with a laugh, ‘At least you’re not saying 5G causes Covid. Or that Bill Gates is using the pandemic to fit us all with microchips.’ 

There was a pause. Gabi had touched a nerve.

‘I’m not saying there is definitely a conspiracy,’ the woman put forward, carefully. ‘But I do worry that we don’t know what they put in these vaccines: mercury and other toxic chemicals. I don’t trust them. They don’t tell us the truth.’

At this moment, our pizza – tomato and salami, no cheese, at my daughter’s insistence – was ready. But it would have to wait. Of course I wasn’t away from it all. Why had I imagined I would be? It was everywhere, and affecting everything.

‘OK,’ I said after taking a second to think, ‘I have to introduce myself. My name is Cath Green and I might not look like it in my bare feet and this dress – I might not sound like it either, believe me I know – but I am “them”. You couldn’t have known this, but I’m the best person in the world to tell you what’s in the vaccine. I work with the people who invented it. It’s me and my team, in my lab, who physically made it. We ordered the ingredients, we made the first batch, we made more batches from that, like with a sourdough starter, we purified it down and we put it into the tiny little vials. And what’s in those vials is what’s being used now in the trials. You say you don’t know what’s in the vaccine, but I do. I know exactly what’s in it, and you can ask me anything you want about it.’

We talked for fifteen minutes or so: about my team at Oxford University; how the vaccine was designed; and how we were trying to make enough of it for global supply, to make sure that, once it’s been shown that it works and is safe, everyone who needs it can get it. I went through the list of ingredients (which is also set out at the back of the book). I told her I would absolutely be prepared to give it to my own family. 

It was all very amicable, and I hope that I told her enough about me to let her see that I am not the thing she worries about: a global elite, out to win power and control. I don’t have Bill Gates’s phone number. I don’t know how to put a nanobot tracker into a vaccine. I’m just Cath, a lighterman’s daughter, doing my best with the knowledge I have and the people I work with, and missing hugging my parents like everyone else.

I don’t know whether I changed our new friend’s mind – and I’m sorry that I can’t remember her name, or her dog’s – but I hope our conversation let her see another side to the story: one that definitely has its moments of high-stakes human drama, but that’s not sensational and isn’t designed around newspaper headlines or tantalising clickbait. It’s a story of decades of painstaking preparation, of collaborative teamwork across disciplines, sectors and nationalities that makes you proud to be human. It’s a story of ordinary people coming together in extraordinary times to attempt an extraordinary thing.

I had many similar conversations that year with many different people, but it was by a pizza van in a field on the edge of Snowdonia that I decided I wanted to write this book. This was the moment I knew that we, the Vaxxers, needed to come out of our labs and explain ourselves. The story isn’t over yet. The ending has not been written. But we have come a long way towards beating this virus and I would like people to know how we really got here and what happens next: how we get out of this mess, and how we prepare for the inevitable next one. 

But, right then, I was on holiday – my daughter was getting bored and the sun was coming out. We said a friendly goodbye and I headed back to the tent, for a slice of cold pizza and a warm glass of wine.




SARAH

CHAPTER 1

We Made a Vaccine

23 November 2020 

This is the story of a race. Not, as it has so often been portrayed, a race against other scientists making other vaccines. With billions of people needing to be protected, we were always going to need all the vaccines we could get: ideally made using different technologies, so that if one failed another could step in; with different raw materials, to minimise the likelihood of global shortages; and in different countries, to protect against hoarding and vaccine nationalism. Instead, it was a race against the devastating virus that took millions of lives, ruined livelihoods, emptied schools, kept us apart from people we loved and closed down entire societies. It was a race that, even as the world locked down in the first months of 2020, we had in some ways already lost. It is a race we are still running, as mutant variants threaten to ‘escape’ the vaccines and treatments we have developed to bring the pandemic under control. And, if and when we do cross the finishing line, sadly there will not be much time for celebration. We will already be in training for the next one. 

—

My colleague Cath and I decided to write this book in the summer of 2020. By this point, we had designed our vaccine – known as the Oxford AstraZeneca vaccine – made it, and started trialling it. We were fairly confident that it would work, but we did not yet have the data to prove it. The country was starting to open up again, and though there were warnings that there might be a ‘second wave’ people’s lives seemed to be moving back towards something like normal. Our own lives were a little bit more normal too. We were occasionally having a day off at the weekend and I was forcing myself to get some exercise. We realised that we wanted to do something to engage with people’s concerns about vaccines and show the exquisite care and attention that goes into making them safe. We wanted to dispel some myths about vaccines, science and scientists. And we wanted the chance to tell the real story, at least our part of the story, of how we made the Oxford vaccine.

Scientific discovery on this scale is very rarely a eureka moment for a lone genius. It definitely was not in this case and we hope we never sound as though we think we did what we did on our own. It was a collaborative effort by an international network of thousands of heroes – dedicated scientists in Oxford and across four continents, but also clinicians, regulators, manufacturers, and the brave volunteer citizens who offered up their arms for us, and week after week stuck cotton buds down their throats. And though there was plenty of drama there was not one big breakthrough moment, in a bath or under an apple tree or late at night in a silent empty lab, but rather lots and lots and lots of small moments. Detail after detail that we had to get completely right, item after item to be ticked off the list, problem after problem that had to be solved. Some of those were scientific problems: how do we make this genetically stable? What dose of the vaccine do we give for the best protection? How many doses and how far apart? Others were economic, political, logistical: how can we check our volunteers’ temperatures when thermometers are impossible to get hold of? How can we get vaccine made in Italy into the arms of volunteers in the UK when there are no flights? Where is the money for all of this coming from? Countless incremental small steps.

Some of the most important moments had actually happened before anyone had ever heard of Covid-19. Because whenever you are working at the cutting edge of science you are building on decades of meticulous and laborious work that has come before. The flipside of that of course is that, if we had been better prepared, we could have gone even faster. Those of us working in the field had expected something like this for years. At the beginning lots of people were asking ‘why did we not see this coming?’ The answer is that we did see it coming, and we had started preparing, but we had not been able to persuade anyone to spend the money that we needed to do what was required. So, what do we have to do to be ready for next time? What lessons must we learn to prevent us from having to go through this again?

We had always known that whilst vaccines had probably saved more lives than any other scientific discovery, they also, more than almost any other branch of medicine, made people anxious. Perhaps it has something to do with the needles. Perhaps it is that, whereas most medicine is given to someone who is already ill and makes them better, vaccines are given to people who are healthy, to prevent something that might never happen. Certainly, fears and doubts often rush in to fill gaps in people’s knowledge. So, we wanted to try to fill in some of those gaps ourselves. What is a vaccine and why do we need them? How do they work? How has it been possible to make them so fast? What is in them? How do we know they are safe? 

In 2020, a coronavirus causing a disease called Covid-19 swept around the world, wreaking havoc with healthcare systems, economies, and all of our lives. By the end of the year, it had killed more people in one year than any infectious disease had done for over a century. This book is the story of how two scientists were in the right place at the right time to fight back. We are not ‘big pharma’ or ‘them’. We are two ordinary people who, with a team of other hard-working, dedicated people, did something extraordinary. We don’t have cleaners, or drivers, or nannies, and like everyone else we had other things going on in our lives. There were days when we swore or cried with frustration and exhaustion. We lost sleep and gained weight. There were days when we met a prince, or a prime minister, and other days when it seemed that we had to both save the world and get the central heating fixed. Some days we drank champagne, others we struggled to find anything to eat for lunch. There were days when we seemed to be battling against our employer, or the media, or a swarm of wasps, as well as the virus. Most days, it felt like our big chance to make a positive impact on global health. Occasionally it felt like a heavy burden to bear. But we kept going, as did many others who worked alongside us, for long days, through weekends and bank holidays, until our vision of a vaccine for the world was finally realised. 

—

For the rest of my life, people will ask me how I felt at the moment that I heard about the trial results for our vaccine. The answer is that I didn’t have any strong emotions. Relief that the vaccine worked, certainly. Surprise that it was such a complicated result: three numbers instead of one – trust a bunch of academics to come up with that. Concern about what was going to happen next. And then I took myself off to bed, before anyone got the chance to talk to me: I wasn’t allowed to discuss this with anyone.

It was late in the evening on Saturday 21 November. Professor Andy Pollard, my colleague running the clinical trials, had called me that morning to tell me the analysis of our trial data would be happening that weekend. Like the rest of the world, we had been waiting impatiently for this moment for weeks. 

We had designed the vaccine in a few days in January (at that point, on a just-in-case basis); made the first batches in a record-breaking sixty-five days as it had become clearer and clearer that a vaccine would be needed; tested it on volunteers in four continents as the virus rampaged across the planet; and manufactured millions of doses. We already knew it was very safe. We had great confidence by this time that it would work. But we still did not have the data to prove it. The analysis we were waiting for would crunch tens of thousands of data points from the thousands of volunteers involved in the trials, to show whether, and how well, our vaccine had worked to protect them against Covid-19. Anything over 50% would be considered a success. When the analysis was done – probably sometime on the Sunday, Andy thought – that would trigger the process of informing key people and filling in the blanks in the press release that we had already prepared. Andy told me to ‘get a good night’s sleep, have a glass of wine’, and wait to hear from him with the news. 

I had first talked to Andy about him being chief investigator for the clinical trials back in February. My work is in early vaccine development whereas Andy had been responsible for several very large vaccine trials and had enormous experience in vaccine policy – how vaccines are actually used in the real world. At the time, Andy had no idea of the phenomenal amount of work he was letting himself in for. 

With a busy week coming up I knew what I needed to do: laundry. I had also ordered a few new shirts for this occasion but trying them on now it was clear that one did not suit me at all and would need to be returned. Though this wasn’t urgent, I felt that completing a task, however small, would be good for my mental health. The drop-off point was a newsagent’s a mile away, and a walk on that crisp November day would also help. 

As I walked, I saw quite a few Christmas decorations up already – on 21 November! After such a horrendous year it seemed people were getting their lights out early, in an attempt to cheer themselves up. It made me think of my children’s first few years at school, when Christmas preparations would start from late October, with a Christmas play, meaning late nights after school, and then more talk of Christmas non-stop until finally term finished and they had several days at home being tired and not knowing what to do with themselves, and it still wasn’t Christmas! This year, the early Christmas trees seemed to drum home the point that we were approaching the end of the year and we still didn’t know if our vaccine would work. 

I continued busying myself with small tasks. I couldn’t even talk to my family about what was happening. But over the last year they had become used to me becoming non-communicative when things were difficult at work. They knew we had been under terrible pressure for the last two weeks, with blood samples from our 24,000 trial volunteers arriving in the lab and needing to be processed. One shipment of samples from Brazil had been due to arrive at 6.30 p.m. that Tuesday but had actually not arrived until 9.30 p.m., so people had been in the lab checking, thawing, dividing up, labelling, repacking and shipping until the early hours of Wednesday morning. Later that day I had made the unpopular decision to send home anyone not working on the blood samples: because of rising case numbers there were strict rules again about how many people were allowed to be in the labs. On the Friday we had started running out of freezer space, so I had spent the afternoon begging colleagues in other buildings for space in lockable freezers. On the Saturday morning, I had spent some quiet time in my office sticking labels onto tubes ready for the next shipment from South Africa. A lot of people were feeling stressed that week and so my family probably put my withdrawn behaviour down to all of that. 

That evening I was trying to read but actually dozing off when my phone pinged me awake with a message from Andy asking me to do a video call. It was odd. I hadn’t been expecting to hear from him until the next day, and I had assumed he would then just be telling me a number: the vaccine’s efficacy is x%. Couldn’t we do it over the phone, I messaged back? No: he needed to show me some slides.

I was still half asleep but also my heart was racing. Why was this happening a day early? Why were slides needed? 

Once I had the laptop set up, Andy walked me through his slides. He quickly and calmly got to the point. Overall efficacy was 70%. The number wasn’t as high as Pfizer’s 90% or Moderna’s 95%, announced earlier that month. But it was better than the 50% that was deemed the minimum for the vaccine to be useful, and much better than the 30% that some commentators had been warning we might need to be prepared for only weeks earlier. Our vaccine was effective.

But it was more complicated than that.

In the trials we had tested a number of different dose patterns. While the analysis showed an overall efficacy of 70%, intriguingly, in the group of volunteers who had received a half-dose followed by a standard dose, efficacy was 90%. In the group who had received two standard doses it was 62%. 

Whenever scientists are presented with data that is unexpected, we wonder if it is a chance finding – a statistical blip. But looking at it in more detail, this didn’t seem to be the case.fn1 Colleagues at AstraZeneca would now spend Sunday repeating the analysis our Oxford University statisticians had already done so that we would have two independent analyses of the data. Because AstraZeneca is a publicly listed company, the results had to be announced by press release before the financial markets opened on Monday morning.

I spent most of Sunday in the office, in Zoom meetings with various groups of colleagues working on the analysis and the media plan, and occasionally popping into the lab to check that everything there was under control. But I couldn’t chat for long because I couldn’t let anyone in the lab know that I knew the efficacy result, let alone what it was. Everyone working on the vaccine had been warned that they would probably hear the results on the news. To give myself something to do I walked to the shops and picked up some fruit for the lab team. It had been pizza and cake for several days.

By 11 p.m. the wording for the press release – which I would need to approve – had still not been finalised. I gave up waiting and went to bed, slept fitfully, and woke soon after 3 a.m. to see that it had arrived in my inbox. I sent my approval and then tried to get back to sleep. The press release would go out at seven and I knew a day of media interviews awaited me.

Monday morning was frosty. At 6.30, knowing the puddles on the unlit cycle path would have frozen, I decided to abandon the bike, scrape the ice off the car, and drive in. In the otherwise empty atrium of my building two people were cleaning, wearing masks tucked under their noses, which is completely useless. I politely told them that the masks had to go over their nose as well. 

Sitting in my office for what felt like the millionth time that year, I turned on my computer and clicked the link to the press team’s spreadsheet to find out which journalist I had to speak to first. I couldn’t get the spreadsheet open. After a lot of clicking I gave up, went to the loo with my hairbrush and make-up bag, and discovered what looked like a large insect bite on my left cheek, red and swollen. By the time Tess came into my office, around 7.45, I was starting to feel a bit tearful. Tess – Professor Teresa Lambe – is an immunologist and long-time colleague and friend of mine. She had designed the vaccine with me in the first days of January and been working as hard as me on it ever since. When she found me in my office that morning she thought I was welling up with emotion over the enormity of what we had achieved. She reassured me that that was understandable. On the contrary, I told her, it was sheer frustration. I had had very little sleep and now had to face a day of press interviews. It turned out that my first call was at 8.30, so there had been no need for me to leave home so early, scraping my knuckles on the frozen car windscreen. I hadn’t had any breakfast either. I made myself a cup of coffee and as the caffeine started to kick in I took a few deep breaths and pulled myself together.

Then the day began in earnest. There was a video call with Prince William, who had given the team a huge boost when he had visited earlier in the year. Then it was an online press conference, where most journalists were focused on trying to understand the half-dose/standard dose complication (which we ourselves did not yet fully understand – we had known about it for less than forty-eight hours). Then multiple in-person interviews to journalists with film crews in the basement seminar room, followed by a series of telephone interviews. The second journalist to interview me asked how sick I was of the press and I said, ‘Pretty sick.’ He said he sympathised as he realised that people like me were having to talk to the press on top of their day jobs. I didn’t think it was worth explaining that the Covid vaccine wasn’t my day job – doing this was already on top of my day job, which was developing vaccines against five other diseases. 

At some point in the afternoon someone popped their head around my office door to suggest buying champagne for the team members who were in the building. I was so tired I had really hoped to leave the celebrations for another day, but others were keen to have a socially distanced drink. The plan was for people to collect a glass from a table in the corridor, take it back to their desk, and join a video call. So at around five o’clock I poured myself a tiny bit of champagne. Sipping from my coffee cup (we were short of glasses) I started to relax. I briefly enjoyed that end-of-the-week winding down feeling, before realising it was still Monday. The week seemed to have gone on for several months already.

Some of the journalists had asked me what it had been like to tell my family, and I had to confess that I hadn’t. I had just sent a WhatsApp message around 7 a.m. saying ‘big news day’. When I got home, they hugged me and directed me out of the kitchen, where a celebratory meal was being prepared. We ate together, raising a glass of wine in a toast, and finally I was able to go and sleep.

—

That was Monday 23 November, seven months to the day since we had immunised our first volunteer in the first trial of our vaccine, and less than a year since anyone had ever heard of a novel coronavirus causing pneumonia in Wuhan, China.

There were some jubilant headlines, tempered by increasing concern about rising cases.1 A lot was made of the fact that our vaccine, unlike others, did not need to be kept in ultra-cold freezers but could be transported and stored at normal fridge temperature. This would make it vastly easier to distribute and use, in the UK and around the world. A lot was made too of how much cheaper this vaccine would be, and the commitment to supply it at cost in perpetuity to low- and middle-income countries. There was excitement that we had 100 million doses on order in the UK, enough to vaccinate every adult, and billions of doses being manufactured around the world for 2021.

But it didn’t take long before the negative press started.2 Commentators and stock-market analysts in the United States attacked our results: we had not published enough information; we needed to be more transparent; we were cherry-picking our data; our half-dose trial results were based on a mistake and therefore suspect; we had not included enough older people in our trial. Anthony Fauci, since 1984 the director of the National Institute of Allergy and Infectious Diseases and one of the most highly respected scientists in the field, compared our efficacy results unfavourably with Pfizer’s and Moderna’s and asked why anyone would want to receive our vaccine.3 The UK media started to pick up and repeat what was being said in the US.4

All of this felt very unfair, not to mention unhelpful: the important point was that we had a vaccine that was very safe and highly effective against an unbearably awful disease. But that point was getting lost. It had not been our choice to put the results in a press release. As academics, we would usually publish our full results in a detailed peer-reviewed paper, setting out clearly our methodology and full of graphs and Kaplan–Meier curves, for the whole scientific community to pore over. But we were working with a publicly listed company, AstraZeneca. And when a publicly listed company receives information that could affect its share price, legally it has to release that information straightaway, to prevent insider trading. So it had to be a press release first. The academic paper, which was submitted for peer review the day after the press release, would contain the details to answer all the criticisms being levelled at us, but until it could be peer-reviewed, edited and published, the information vacuum was being filled by speculation. We could only be grateful to those British scientists coming to our defence, and wait. As celebratory gifts arrived in my office – champagne, cards, flowers, chocolates, bottles of vodka, and a cheque for £10 from a grateful pensioner ‘to buy some mince pies’ – I wondered whether they had been sent before the negative press started, or in spite of it. In any case, we really appreciated the gestures.

A week later, cycling in to work, I was feeling somewhat sorry for myself, which is not a particularly constructive emotion, so during the privacy of my twenty-minute cycle ride, I asked myself why. I was getting endless requests for media interviews, which would only increase once our paper was published. I had to keep the plates spinning on all my other projects. I was feeling the pressure of having kept my knowledge of the efficacy results away from my family, which had made me feel cut off from them. And I missed my son. My daughters were at home, having reluctantly decided to study remotely this year, but I hadn’t seen my son since September. Almost twenty-two years earlier, I had given birth to triplets, becoming a mother of three within the space of sixteen hours, and now having one of my children away from home in such difficult circumstances left me with an underlying sense of tension. I found myself checking the Covid case numbers for Bath, where he was living, every day. 

For one interview, I had been sent a list of sixteen questions to prepare. The last one was ‘What have you put on hold during 2020 that you are looking forward to doing when this is finished?’ Even thinking about that as I read the email, my eyes filled with tears. I told them that if they asked me that question I would cry. The wall between my professional self and my private self was crumbling. So I prepared an answer that I could give without getting emotional: ‘I want to take my family on a wonderful holiday.’

And of course, having worked so hard for such a long time, it was disheartening to be the subject of so much criticism. The best approach was to ignore it, but some of my colleagues seemed to be taking things personally. They wanted to engage point by point with the critics, and were keen to barge in and explain to me and Andy that by not doing so we were being ‘defeatist’. I spent a lot of time explaining why their preferred approach was not going to be helpful. 

Two long and difficult weeks after our initial press release, on 8 December 2020, the Lancet published our paper.fn2 It was the first publication of full phase III efficacy data for any of the Covid vaccines. But although our paper did answer the criticisms, it did not silence the critics. The US biotech press in particular was presenting vaccine development as a competition that required winners and losers, with Pfizer and Moderna cast as the winners and Oxford AstraZeneca as the losers. One article that stung referred to the ‘middling performance’ of our vaccine and ‘fumbled clinical trials’.5 In reality, the only competition was between a virus and human ingenuity. With my colleagues, I had been saying to the press for months that the world was going to need multiple vaccines; it wasn’t about winners and losers, it was about saving lives.

—

I had anticipated that once our efficacy results were published things might quieten down. In fact, the next few weeks – as our vaccine was given a licence by the UK regulator, and then started to be rolled out in the UK and across the world – were if anything busier, and more of an emotional roller coaster, than ever. Whilst efficacy is of course an important number, the real impact of a vaccine is dependent not just on that one number, but also on how much of it you can make (supply); how many people you can get it to (delivery); and how many of those people then take it (acceptance). And apart from that, what matters in the long term is not ‘efficacy’, as measured in a clinical trial, but ‘effectiveness’, meaning what happens when the vaccine is used on a large scale in the real world. Unless vaccines are compared head-to-head in the same clinical trial, the efficacy figures cannot be directly compared because of sometimes major, sometimes subtle differences in the way the trials are set up and run.

On the day that our Lancet paper was published, the UK became the first country in the world to begin to roll out the Pfizer vaccine. But supply was limited and the vaccine needed very careful handling, and special arrangements for ultra-low temperature storage. Initial roll-out was slow, with 86,000 vaccines administered in the first week, and around 600,000 in the following weeks.6 At the same time, case numbers in the UK soared dramatically, at least partly fuelled by a new, more transmissible variant of the virus – known variously as the Kent variant, the English variant, or B.1.1.7. Tighter and tighter government-mandated restrictions were being announced at a dizzying pace; NHS staff, dealing with rising case numbers and concerned about falling ill themselves, were asking to be given priority over people living in care homes for the limited supplies of vaccine available. And then there was a last-minute admission that we would not, after all, be able to go ahead with plans to relax restrictions over Christmas. 

But in the midst of this, good news did come. On 30 December, the UK regulator, the Medicines and Healthcare products Regulatory Agency (MHRA), announced emergency-use licensure of the Oxford AstraZeneca vaccine. It was a triumphant day for the team: the culmination of almost exactly a year’s work. That morning I listened to the six familiar pips of the BBC time signal and then the headlines on the Today programme: ‘Good morning. The headlines. The Oxford vaccine has just been approved for use. Tier 4 restrictions are to be imposed on millions more people across England to counter an upsurge of coronavirus infections. MPs are expected to approve the post-Brexit trade deal.’ Lying there hearing our achievement summed up so briefly, I reflected that it was months since I had still been in bed at 7 a.m., and hoped it was a sign that normality could be returning after a turbulent and frantic year. Exultant headlines once more: this was a ‘bright shaft of light’, a ‘game-changer’, ‘in the worst of times … the best of news’.8 With so many more doses available, of a vaccine that was so much easier to handle, vaccinations could be speeded up dramatically. 

The following Monday, 4 January 2021, after the world had marked a very subdued New Year, the roll-out of the Oxford AstraZeneca vaccine began. As a medical doctor working on the clinical trial, Andy was one of the first in line. Since I was not a healthcare worker or in any of the other priority groups, I would have to wait my turn. That evening, with case numbers and deaths continuing to soar, and the NHS on the verge of being overwhelmed, the prime minister, Boris Johnson, put the country back into lockdown. Schools and non-essential retail would be closed again, and mixing between households banned. The clinically extremely vulnerable were once more asked to shield themselves. Our vaccine was being rolled out into a grim situation and for a few days the media seemed determined to seek out negatives that only added to the sense of desperation. 

For example, it had been decided to change the interval between doses from three or four weeks to twelve weeks. This was in order to give as many people as possible a first vaccination, given the extraordinarily high case rate and the dire situation in hospitals. It was a complicated decision to make: we had data showing higher immune responses with our vaccine with a twelve-week interval, but there was no comparable data for the Pfizer vaccine and a lot of people were very upset about it.fn3 There was also a flurry of misinformed reporting about mixing vaccines.fn4 Next came questions about what was preventing 2 million people or more from being vaccinated every week, with the government trying to blame vaccine supply, which did not fit with the information I was receiving from AstraZeneca. There were ‘postcode lottery’ stories about some parts of the country having no vaccination centres. And there were worries about the new variants of the virus – Kent, Brazil and South Africa – and whether the vaccines announced in such triumph over the last few weeks would prove effective against them.

After a few days, while news about the pandemic, the pressures on hospitals, and daily deaths remained absolutely grim, news about the roll-out became more positive. Buckingham Palace announced that the Queen and the Duke of Edinburgh had been vaccinated. More vaccination centres opened, including several cathedrals and, importantly, to counter false claims that the vaccine was not suitable for Muslims, a mosque in Birmingham. The Serum Institute in India started supplying vaccines through the region, including to Myanmar, Bangladesh and Nepal.

Then the roller coaster took a series of very sharp and unexpected turns. Politics, business and science came together in an emotional, stomach-churning mix. As the date approached for the European regulator to make a decision on our vaccine, Pfizer, Moderna and AstraZeneca all announced temporary issues with supply of their vaccines to the continent. 

The EU’s vaccination programme was going very slowly. Now there was slightly hysterical talk from the EU of an export ban to prevent Pfizer vaccine intended for the UK from leaving the bloc; there were inspections of an AstraZeneca factory in Belgium to ascertain whether the vaccine being made there and intended for the EU was being ‘siphoned off’ to the UK; and there were demands that vaccine made in the UK and intended for the UK should be commandeered by the EU. A German newspaper published a completely inaccurate story saying that the AstraZeneca vaccine would not be licensed in the EU for over 65s because it was ‘only 8% effective’ for this group.fn5,9 President Macron of France weighed in by saying, again completely inaccurately, that the AstraZeneca vaccine ‘seems quasi-ineffective on people older than 65’.10 The whole thing was like the joke about the two crotchety old women in a restaurant. First crotchety old woman: ‘The food here is terrible.’ Second crotchety old woman: ‘Yes, and such small portions.’fn6 Except here the complaints were about our vaccine. ‘This vaccine is terrible.’ ‘Yes, and they aren’t giving us enough of it.’ The European regulator did, that same day, and as expected, approve the vaccine for all adults.fn7 That was a huge news day for vaccines, with two more, Novavax and the single-dose Janssen/Johnson & Johnson, announcing excellent efficacy results similar to ours.11 

Over this period, several major vaccine developers left the field, or announced they were going back to the drawing board, for various reasons. After the stunning success of the first three vaccines to report results – Pfizer, Moderna and our Oxford AstraZeneca vaccine – it was a stark reminder that this success had not been inevitable. It was disappointing to hear that these other programmes from leading vaccine developers had run into problems. A range of different vaccines, using different technologies and produced by different companies in different countries, were our best chance of getting a vaccine to everyone who needed one in 2021. I did occasionally allow myself to feel a bit sore, though, that we were continuing to get bad press for our successful vaccine, while others were receiving sympathy for their unsuccessful attempts. 

After a slow start, the UK’s vaccine programme now quickly ramped up. On 3 January, the day before the start of the AstraZeneca roll-out, and nearly a month after roll-out had started, 1.4 million doses had been administered. By the end of January, less than a month later, this number was 9.79 million, with a record 609,010 given on 30 January. By 15 February the government had met its target of offering a first dose to the nearly 15 million people in the first four priority groups – the most vulnerable, and the health and social care workers taking care of them.

Meanwhile the vaccine was being licensed and distributed around the world: by the end of January it had been approved for use in numerous countries including Brazil, Chile, India and South Africa.fn8 On 15 February it was approved for use by the World Health Organization (WHO) which was hugely important for global roll-out and access to the vaccine for low-income countries. Within a couple of weeks, the first shipments arrived in thirty more countries including Ghana, Senegal, Rwanda, the Democratic Republic of Congo, Cambodia and Moldova. By 23 April, one year to the day since the first vaccination had gone into the first volunteer’s arm, the vaccine had reached 172 of the world’s 195 countries, from Afghanistan to Yemen.

As more data became available, we were able to show that our vaccine was actually more effective than our initial analysis on 23 November had suggested. And that a twelve-week interval between doses provided better protection than a shorter interval, vindicating the decision that had, of necessity, been taken without the benefit of a full data set. It also became clear that our vaccine would not only protect those vaccinated from becoming ill, but would also significantly reduce transmission of the virus to others. Our vaccine was shown to provide protection against the Kent variant, and would most likely prevent at least severe disease caused by the Brazil and South Africa variants. All of this was extremely good news.

And then on Monday 22 February, the first ‘real-world effectiveness data’ was published for the two vaccines being rolled out in the UK, Pfizer and AstraZeneca. Three months on from our phase III trial efficacy results, this is a moment I doubt I will ever be asked about, but it is one I will always remember. 

A study of the entire population of Scotland, including 1.1 million people who had received a vaccine, found that the Pfizer vaccine was 85% effective in preventing hospitalisation three weeks after a first dose, and the Oxford AstraZeneca vaccine was 94% effective. It also reported that in people over 80, effectiveness of both vaccines after a first dose was 81%, which was the first time I had seen data from that age group reported.12 

I read these numbers with wide eyes and a sharp intake of breath. It’s common for effectiveness data – meaning data about how a vaccine works when it is used in the whole population in the real world – to be lower than the efficacy data reported in clinical trials. By way of illustration, in our trial, no one who had received the vaccine had been hospitalised, giving an efficacy against hospitalisation of 100%. In real life, with the vaccine being given to mainly very elderly people, some of whom were in care homes or were already suffering from failing health, the number would never be 100%. But to see 94% was incredible. This was the crucial first data on the impact of our vaccine on deaths, hospitalisations and illness out in the real world, and it was spectacular. And in the first direct comparison of two licensed vaccines in large numbers of people in the real world, our vaccine was performing as well as Pfizer’s, despite the differences in the efficacy data reported from clinical trials.

There was still a lot for us to do – we were still very busy working on vaccines against new variants, and it was concerning that our vaccine was still unpopular and mistrusted in continental Europe. But it felt like our roller coaster might at last be slowing down and allowing us to step off, tentative, blinking and a bit shaken, back to normality. 

The last weekend of February 2021 was bright and sunny, and I finally stopped using the excuse that the fields were too muddy to run in, and took myself out for a jog. In my garden, sparrows were collecting nesting materials and shrubs that had been bare twigs were now covered in green buds. There was a sense across the whole country of the mood lifting. The vaccine roll-out continued to be hugely successful and there was increasing confidence that it was reducing infections, easing the pressure on the NHS, and saving lives. The prime minister had announced our route out of lockdown, beginning with the return of children to school. The possibility of spring, of emergence from the darkness of the pandemic winter, started to feel real.

We had relaxed too soon. The roller coaster had at least one more loop for us. Again the venue was Europe and again it involved an unedifying mix of politics, business, science and emotion. 

However, on Monday 22 March, with the use of AstraZeneca still suspended in several European countries due to concerns about some rare health issues that may or may not have been caused by the vaccine, and the looming threat of a vaccine war that would be disastrous for global supply, the long-awaited interim results from the US trial came out. They found that the vaccine was well tolerated with no safety concerns;fn9 that it was 79% effective in preventing symptomatic Covid; and that it was 100% effective against severe disease. In older participants, efficacy was just as good, at 80%.fn10 AstraZeneca had run the trial in the US because US regulators are reluctant, even in a pandemic, to rely on data obtained outside the US. But in the meantime the US was doing well rolling out vaccines from Pfizer, Moderna and Johnson & Johnson. Despite its determination to pursue an ‘America First’ approach under President Trump, the US had now inadvertently provided a gift to the rest of the world: data that would, I hoped, restore confidence that had been eroded by careless words and political gestures. 

There will inevitably be more loops on the roller coaster, more bumps in the road. Science doesn’t exist in a vacuum. When we started to work on our vaccine, across the whole team we were drawing on years of experience in vaccine design, production, clinical trials and regulatory affairs. Between us we had in-depth experience of so many aspects of what would need to be done, and the will to do it quickly, always planning multiple steps ahead, with early vaccine roll-out and public health benefits in mind. We wanted to save lives, not to make money. And we wanted to draw on everything we had learned from the previous attempts to develop vaccines at speed so that we didn’t waste time waiting for someone else to play their part. 

What none of us foresaw was how the vaccine would become a political football. Our year of constant, painstaking attention to detail resulting in a vaccine with the potential to save millions of lives around the world could be dismissed by a politician with a grudge. Carefully worded statements to the media, explaining the science behind the vaccine, would disappear in a Twitter storm of bias and misinformation, with incorrect statements repeatedly cited as fact. Were we simply too idealistic? Too naive? Certainly next time – and there will be a next time – we should add some political scientists to the team.

Stepping back to reflect, I would remind myself that for years people had been telling me the technology behind my vaccine was too slow, or too expensive, or just not good enough. Less than a year earlier I had been struggling to raise a few hundred thousand pounds to begin work on this vaccine. Just a few months earlier, sensible scientists had still been saying we might never develop an effective vaccine against Covid-19. Just a week before Pfizer had reported its 90% efficacy results, we were having our expectations managed that 50% would be a good result and 30% might be acceptable. 

In fact, in less than a year, we had produced a vaccine that was very safe, that was highly effective including in older people, that prevented deaths or hospitalisation after one dose, that reduced transmission, that could be transported and stored at fridge rather than freezer temperature, and that would be available around the world in huge quantities at low cost. We had made a vaccine for the world.
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