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1. View from the virus 

New restrictions across Europe 
Contrasting patterns across Europe as the UK re-introduces the "Rule of 6" outdoors, whilst 
France announces a third national lockdown for the next 4 weeks. Figure 1.1 provides an 
updated view to the end of March on number of new cases from OurWorldInData on 7 
European countries. 
 
Figure 1.1 - Number of new cases during March across selected countries in 
Europe 

 
Source: OurWorldInData 

  

https://ourworldindata.org/coronavirus
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=405..latest&pickerSort=asc&pickerMetric=location&Metric=Confirmed+cases&Interval=7-day+rolling+average&Relative+to+Population=true&Align+outbreaks=false&country=DEU%7EITA%7EFRA%7EGRC%7EPOL%7EBEL%7EGBR
https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=405..latest&pickerSort=asc&pickerMetric=location&Metric=Confirmed+cases&Interval=7-day+rolling+average&Relative+to+Population=true&Align+outbreaks=false&country=DEU%7EITA%7EFRA%7EGRC%7EPOL%7EBEL%7EGBR
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Variants and selective pressures 
The emergence of three different 501Y variants in 3 different continents may reflect intense 
selective pressures towards immunity evasion rather than improved transmission. Those 
with weakened immune systems are less able to eradicate the virus, leading to continued 
shedding and selection of mutants best able to survive.  Similarly, at the population level, 
rising levels of infection and targeted vaccinations lead to promotion of mutants with 
different protein configurations that can escape the immune response.  
  
501Y.v2 & 501Y.v3 both emerged in countries with high levels of prior infection, and 
appear to be better at infecting those already infected. All three variants bind more strongly 
to human ACE2 receptors, particularly when E484K is present. 
 
Figure 1.2 - Convergent evolution of SARS-CoV-2 variants (ACE2 receptor above 
in light blue) 

 
Source: The emergence and ongoing convergent evolution of the N501Y lineages 
 
Observations on convergent evolution by Martin et al.  chart a path towards a hypothetical 
"super variant" with mutations in up to 40 locations or "codons", with each stage posing 
greater challenges through better transmission, worse virulence and increased ability to 
escape the immune system. The battle is far from over.   

  

https://www.medrxiv.org/content/10.1101/2021.02.23.21252268v2.full.pdf
https://www.medrxiv.org/content/10.1101/2021.02.23.21252268v2.full.pdf
https://www.medrxiv.org/content/10.1101/2021.02.23.21252268v2.full.pdf
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2. Behaviours during pandemic 

Sleep and mental health 
The COVID-19 Social Study has been tracking changes in the quality of sleep since the start 
of the pandemic, led by Dr. Elise Paul at UCL. The proportion reporting "very good" sleep 
quality has dropped from 12.7% to 7.7%. Men are twice as likely as women to have "very 
good" sleep quality, and those with a mental health diagnosis are 3x more likely to have 
"very poor" sleep quality. 
 
A further study of mental health during the pandemic by Villadsen et al., also at UCL, 
found that psychological distress was highest during those periods when sleep was most 
disrupted. In the initial lockdown in April/May, there had been positive changes in healthy 
behaviours, such as more physical activity, lower alcohol intake and better diet, whilst sleep 
quality had deteriorated.  By the end of the year as restrictions lessened, the positive 
behaviours had largely reverted to pre-pandemic levels, but sleep quality continued to be 
worse. 
  
Figure 2.1 - Rating quality of sleep throughout pandemic 

 
Source: COVID-19 Social Study 

  

https://www.covidsocialstudy.org/
https://www.medrxiv.org/content/10.1101/2021.03.26.21254424v1
https://b6bdcb03-332c-4ff9-8b9d-28f9c957493a.filesusr.com/ugd/3d9db5_c559cf48943940b196853ce33da1e8b2.pdf
https://b6bdcb03-332c-4ff9-8b9d-28f9c957493a.filesusr.com/ugd/3d9db5_c559cf48943940b196853ce33da1e8b2.pdf
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COVID and health-seeking behaviours 
Activity data from NHS Digital for January 2021 in Figure 2.2 illustrates how the number 
of elective procedures fell as demand from COVID patients rose rapidly at the start of the 
year, but not as precipitously as the first lockdown in March 2020. That said, it still 
represents a significant increase to the backlog of untreated illness in the community, and 
both discourages and disrupts health seeking behaviours. 
 
Figure 2.2 - Elective procedures in NHS - 2020/1 vs 2019/20 

 
Source: Journal of American College of Cardiology 

 
 

Similar reductions in outpatient attendances are likely to reflect patient fears and lack of 
referrals, as well as capacity constraints.  During the first wave, the numbers of admitted 
heart attacks and strokes fell dramatically. More recent data published by the University of 
Leeds and set out in Figure 2.3 found comparable changes in January 2021 whereby 
admissions for heart attacks were 34% lower than before the pandemic, and 41% lower for 
heart failure admissions. 

  
  

https://digital.nhs.uk/data-and-information/publications/statistical/hospital-episode-statistics-for-admitted-patient-care-outpatient-and-accident-and-emergency-data/april-2020---january-2021
https://reader.elsevier.com/reader/sd/pii/S0735109720381961?token=8125E7B23DD5136968FAF45595B81A823116A5BCE70F6B1356F799DA175FEE4BFC9436C83FE5B7DCA5374B18F5A6D8DE&originRegion=eu-west-1&originCreation=20210401170059
https://reader.elsevier.com/reader/sd/pii/S0735109720381961?token=8125E7B23DD5136968FAF45595B81A823116A5BCE70F6B1356F799DA175FEE4BFC9436C83FE5B7DCA5374B18F5A6D8DE&originRegion=eu-west-1&originCreation=20210401170059
https://www.sciencedirect.com/science/article/pii/S0735109720381961?via%3Dihub
https://reader.elsevier.com/reader/sd/pii/S0735109720381961?token=8125E7B23DD5136968FAF45595B81A823116A5BCE70F6B1356F799DA175FEE4BFC9436C83FE5B7DCA5374B18F5A6D8DE&originRegion=eu-west-1&originCreation=20210401170059
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Figure 2.3 - Heart attack & heart failure admissions compared to previous year 

 
Source: BMA data visualisation on NHS Digital data 

  

https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce/pressures/pressure-points-in-the-nhs
https://www.bma.org.uk/advice-and-support/nhs-delivery-and-workforce/pressures/pressure-points-in-the-nhs
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3. Vaccination programme 

Rapid increase in level of seropositivity 
The most recent data released from the Coronavrius (COVID-19) Infection Survey up to 
14 March (based on blood samples taken from home visits) indicates a range of 
seropositivity levels from 54.7% in England to 42.6% in Scotland.   
 
Figure 3.1 sets out the seropositivity levels for different age groups in each country, with 
the highest rates in the age group 70-74.  These levels will be driven by prior infections and 
vaccinations, and hence relate to the current stage in the vaccination roll-out programme 
recommended by the JCVI. 
 
Figure 3.1 - Seropositivity by age in UK countries 

 
Source:COVID-19 Infection Survey 
 

https://yougov.co.uk/covid-19
https://yougov.co.uk/covid-19
https://yougov.co.uk/covid-19
https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-30-december-2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveyantibodydatafortheuk/30march2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveyantibodydatafortheuk/30march2021
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FIgure 3.2 provides further analysis of differences in seropositivity between English regions, 
highest in the North West at 60.0% and lowest in the South East at 50.3%. 
 
Figure 3.2 - Seropositivity by different English regions 

 
Source:COVID-19 Infection Survey 
  
Earlier studies of seropositivity in 2020 showed London as the highest region, but London 
is also the English region where the estimated prevalence of those receiving vaccination is 
lowest at 50.1% (vs 59.4% in the West Midlands). 
 
Whilst the UK has some of the most comprehensive studies of seropositivity, there are many 
different studies that are ongoing at national, regional and local levels.  As first reported in 
the Lancet in August 2020, Serotracker represents the extra-ordinary efforts of a group of 
medical and doctoral students that have screened thousands of publications to produce a 
systematically reviewed map & database of serology testing around the world.   
 
As at 1 April, Serotracker provides data across 79 countries, based on 1,025 serology studies 
and almost 12 million antibody tests.  
 

Yellow Cards - putting risks into perspective 
For the last two months, the MHRA has been producing a weekly summary of Yellow Cards 
linked to COVID-19 vaccines - the early warning system in the UK whereby adverse reactions 
that may be linked to drugs, vaccines or devices are recorded and centrally collated.  
  
As of 21 March, there had been 40,833 Yellow Cards for the Pfizer/BioNTech vaccine and 
99,817 Yellow Cards for the Oxford/Astrazeneca vaccine.  Given the number of doses of 
each, this means the likelihood of a Yellow Card is 3.8 or 6.8 per 1,000 first dose 
vaccinations.  

https://yougov.co.uk/covid-19
https://yougov.co.uk/covid-19
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveyantibodydatafortheuk/30march2021
https://www.gov.uk/government/publications/national-covid-19-surveillance-reports/sero-surveillance-of-covid-19
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30631-9/fulltext
https://serotracker.com/en/Explore
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveyantibodydatafortheuk/30march2021
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Table 3.1 lists some of the more likely reactions recorded on Yellow Cards, with the top 20 
accounting for  50-65% of all reactions. Some of these are much more likely (5x-7x) with the 
Oxford/Astrazeneca vaccine, such as tremor and hyperhidrosis, but only account for 1-2% of 
reactons.   The overwhelming majority will not require hospitalisation.   The rate of deaths 
linked on Yellow Cards was 0.02 or 0.03 per 1,000 first vaccinations respectively. 
 
Table 3.1 - frequency of symptoms on Yellow Cards submitted to MHRA by vaccine  
    Oxford/Astrazeneca   Pfizer/BioNTech   Relative 
Recorded       Risk 
Reaction   % of all Freq per 1 

mill 
  % of all Freq per 1 

mill 
  OxAz/ 

    reactions first doses   reactions first doses   Pf/BioN 
All reactions   100.0% 23,892   100.0% 10,799   221% 
Headache   11.2% 2,673 

 
8.8% 950 

 
281% 

Pyrexia   8.6% 2,057 
 

5.2% 558 
 

369% 
Chills   6.9% 1,648 

 
3.4% 370 

 
445% 

Fatigue   6.6% 1,576 
 

6.8% 730 
 

216% 
Nausea   4.9% 1,174 

 
4.5% 487 

 
241% 

Myalgia   4.1% 970 
 

3.9% 426 
 

228% 
Arthralgia   3.1% 741 

 
2.8% 305 

 
243% 

Dizziness   2.7% 651 
 

2.6% 281 
 

232% 
Pain in 
extremity 

  2.4% 567 
 

3.3% 358 
 

159% 

Pain   2.0% 480 
 

2.1% 226 
 

212% 
Malaise   1.7% 413 

 
1.5% 167 

 
247% 

Vomiting   1.7% 395 
 

1.2% 133 
 

297% 
Tremor   1.6% 382 

 
0.5% 53 

 
724% 

Influenza like 
illness 

  1.4% 339 
 

0.8% 87 
 

388% 

Hyperhidrosis   1.4% 323 
 

0.5% 59 
 

548% 
Diarrhoea   1.2% 282 

 
1.6% 171 

 
165% 

Decreased 
appetite 

  1.0% 239 
 

0.4% 42 
 

566% 

Influenza   1.0% 234 
 

0.5% 49 
 

477% 
Migraine   0.8% 200 

 
0.7% 73 

 
274% 

Paraesthesia   0.8% 195 
 

0.9% 99 
 

198% 
% from Top 20   65.0%     52.1%       

Source:MHRA - COVID vaccine weekly reporting 
 
To put this into context, as of 1 April in England, there were 111,577 deaths up to 28 days 
after a COVID-19 test and 393,494 admissions to hospital. Public Health England records 
that there were 3,807,387 confirmed cases but limited testing, incomplete 
presentation  and asymptomatic infections are likely to mean that many infections were 
missed.  The most recent Nowcasting and Forecasting report at MRC BIostatistics 
Unit at University of Cambridge estimates that the true number of COVID-19 infections 
in England on 1 April was 14.6 million.  This would imply an infection case fatality rate of 
7.6 per 1,000 or a hospitalisation rate of 27 per 1,000. 
  
These figures illustrate clearly how the observed mortality risk of COVID-19 infection is at 
least 300x the potential linked mortality risk of COVID-19 vaccinations from the Yellow 
Card reports. More detailed analysis for different age groups will follow in due course.  
  

https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions/coronavirus-vaccine-summary-of-yellow-card-reporting
https://coronavirus.data.gov.uk/
https://www.mrc-bsu.cam.ac.uk/nowcasting-and-forecasting-1st-april-2021/
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4. Wider focus on healthcare 

mRNA driving future cancer therapeutcs 

Thanks to Pfizer/BioNTech and Moderna, discussion of mRNA vaccines became 
mainstream in 2020.  However, research into the potential of mRNA therapeutics dates back 
several decades, and extends well beyond the prevention of infectious disease. In the 1990s, 
mRNA cancer vaccines had shown promising results in mice, but there were many obstacles 
to overcome. Innovations in lipid nanoparticle platforms (LNP) to allow targeted delivery and 
improvements to molecular stability over the last decade since the founding of Moderna 
(contraction of "modified RNA) in 2009 have revolutionised possible applications. There are 
now several mRNA therapeutics in phase 1 and 2 clinical trials for melanoma using different 
strategies to enhance the immune response to tumour cells.  

Cancer innovation stimulated by COVID-19 
COVID-19 has forced innovation throughout healthcare.  Fewer face-to-face 
interactions.  Limitations on capacity because of the need to treat COVID-19 patients and the 
need to prevent further infections.  A plethora of new cancer services have sprung up 
including remote consultations, community cancer services, home screening tests and home 
administration of treatment.  But the benefits should outlive the current pandemic, with 
many oncologists intending that some new services should be embedded into cancer care 
pathways, such as telephone and online patient consultations with 78% support. 
  
This will require significant support from the pharmaceutical and technology sectors and the 
Cancer Tech Accelerator programme was launched on 26 March by Cancer Research 
UK and Capital Enterprise, with support from Roche UK, to enable academic 
researchers to develop technology-led innovations into start-up ventures in the areas of early 
detection, diagnosis, monitoring or treatment of cancer. It all starts with a three-day virtual 
boot camp, leading to 5 research teams being awarded £50,000 for a six month innovation 
sprint.  
 
  
 

https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-021-01335-5
https://pubs.acs.org/doi/pdf/10.1021/acs.biochem.0c00181
https://7i-group.com/wp-content/uploads/2020/08/Oncology-article-FINAL-1.0.pdf
http://commercial.cancerresearchuk.org/cancer-tech-accelerator-programme-opens-drive-innovation-cancer-diagnostics-and-treatment
https://www.coioshealth.info/thecrucible-05apr21
https://www.coioshealth.info/thecrucible-05apr21
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