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Globally, as of 6:24pm CEST, 21 October 2022, there have been 623,893,894 confirmed cases of COVID-19, including
6,553,936 deaths, reported to WHO. As of 19 October 2022, a total of 12,814,704,622 vaccine doses have been administered.
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Analysis and Modelling




Epidemiology

50

A The study of the incidence, distribution and control of disease
In a population

Strongly quantitative (statistical)
Focus on rigorous data collection and analysis

Most studies are observational, so need to account for biases
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Different challenges for chronic vs infectious diseases
U Chronic diseases result from long-term exposures

U Infectious disease spread from person to person

A Now a very broad subject, making use of many other
disciplines: modern statistics, genetics, mathematical
model | i ng, machine | earning/ Al




Outbreak analytics

A Analysis:
U Incubation period, generation time e T
U Severity
Surveillance /
. T Response data
U Transmissibility B / collection
U Risk assessment : TR Modelling and

advanced
analytics

U Assessment of interventions

Decision
making

A Dynamic modelling:

Situational

U Intervention options (counterfactuals) , awareness

2014 Wesl Africa Ebola Epidemic

U Forecasting



Knowledge synthesis

Natural history InSigrtlt into
mechanism

Evolution

Fundamental
: parameters
Interventions
Detailed
Demography predictions

Intervention

Epidemiology options

Contact patterns



Types of modelling
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Assessing transmissibility of SARS-CoV-2
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Summary

Comparative analysis of the
death associated with SARS
and delta (B.1.617.2) varian

Tommy Nyberg*, Neil M Ferguson*, Sophie G Nash, Harriet H Web)
Meaghan Kall, Samir Bhatt, Paula Blomquist, Asad Zuidi, Erik Volz
COVID-19 Genomics UK (COG-UK) consortium, Russell Hope, And)
Daniela De Angelist, Anne M Presanist, Simon Thelwall

Background The omicron variant (B.1.1.529) of SA
transmissibility, with early studies indicating lower

aimed to better characterise omicron severity relati
hospital admission, or death in a large national cohg

lineageB.1.1.7inEngland
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Key epidemiological drivers and impact of interventions
in the 2020 SARS-CoV-2 epidemic in Enaland

. Ghani**

re The impact of COVID-19 and strategies for mitigation
and suppression in low- and middle-income countries

Sa| Patrick G. T. Walker*+, Charles Whittaker't, Oliver ). Watson™>f, Mare Baguelin®®, Peter Winskill",
D¢ Arran Hamlet', Bimandra A. Djafaara’, Zulma Cucunubs’, Daniela Olivera Mesa', Will Green',
Hayley Thompson'. Shevanthi Nayagam', Kylie E. C. Ainslie’, Sangeeta Bhatia®, Samir Bhatt’,
ElY hdhiratha Boonyasiri’, Olivia Boyd”, Nicholas F. Brazeau’, Lorenzo Cattaring®,
Ca Gina Cuomo-Dannenburg’, Amy Dighe', Christl A. Donnelly™, llada Dorigatti’, Sabine L. van Elsland®,
el uaty A. M. Gaythorpe”, Lily Geidelberg”, Nicholas Grassly’, David Haw",
', Natsuko Imai', David Jorgensen', Edward Knock', Daniel Laydon,
ati-Gilani', Lucy C. Okell", H. Juliette Unwin®, Robert Verity',
e E. Walters', Haowel Wang”, Yuanrong Wang', Xlaoyue XI*, David G. Lalloo®,

disease 2019 (COVID-19) pandemic poses a severe threat to public

nbine data on demography. contact patterns, disease severity,

and guality to understand its impact and inform strategies for its contral.
pr-income countries mav redues overall risk bt L

Edward 5. Knock"?, Lilith K. Whittles'**", John
Robert Verity', Richard G. FitzJohn', Katy A. M.
Lucy C. Okell', Alicia Rosello®, Nikolas Kantas®,
Oliver ). Watson’', Charlie Whittaker', Lorenzo (
Bimandra A. Djaafara’, Keith Fraser', Han Fu', H
Elita Jauneikaite', Daniel J. Laydon’, Peter J. Wi
Anne Cori'?*, Marc Baguelin"**=

We fitted a model of SARS-CoV-2 transmission in care b
England. Compared with other approaches, our mode
into a single coherent modeling framework, allowing t
of the surveillance system. Of the control measures im
tion number (B,*®) below 1 consistently; if introduced 1
from an estimated 48,600 to 25,600 [95% credible intg
creased from 1.00% (95% Crl: 0.85 to 1.21%) to 0.79% (
The infection fatality ratio was higher in the elderly re|
those residing in the community (7.9%, 95% Crl: 5.9 t
herd immunity, with regional cumulative infection in
(95% Crl: 19.4 to 25.4%) of the population. Therefore,

age and a high degree of protection in vaccinated in
lifted without a resurgence of transmission.

Articles

Non-pharmaceutical interventions, vaccination, and the
SARS-CoV-2 delta variant in England: a mathematical
modelling study

Raophael Sonabend®, Lilith K Whittles*, Matsuko lmai*, Pablo N Perez-Guzman®, Edward S Knock®, Thomas Rawson, Koty AM Guyrhorpé’,
Bimandra A Djonfara, Wes Hinsley, Richard G Fitzjohn, John A Lees, Divya Thekke Kanapram, Erik M Volz, Azra C Ghani, Neil M Ferguson,

Marc Baguelin, Anne Cori

Summary
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Background England’s COVID-19 roadmap out of lockdown policy set out the timeline and conditions for the step
lifting of non-pharmaceutical interventions (NPIs) as vaccination roll-out continued, with step one starting on
March 8, 2021. In this study, we assess the roadmap, the impact of the delta (B.1.617.2) variant of SARS-CoV-2, and
potential future epidemic trajectories.

Methods This mathematical modelling study was done to assess the UK Government's four-step process 1o easing
lockdown ictions in England, UK. We ded a ly described model of SARS-CoV-2 transmission to

incorporate vaccination and multi-strain dynamics mrexplicill}' capture the emergence of the delta variant. We
calibrated the model to English surveillance data, including hospital admissions, hespital occupancy, lence
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data, and population-level PCR testing data using a B evidence hesis fr k. then

Jamesd Institute, School of

delled the
potential trajectory of the epidemic for a range of different schedules for relaxing NPIs. We d the lting
number of daily infections and hospital admissions, and daily and cumulative deaths. Three scenarios spanning a
range of optimistic to pessimistic vaccine effectiveness, waning natural i and cross-p tion from p

infections were investigated. We also considered three levels of mixing afler the lifting of restrictions.

London, Londaon, UK
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across different income settings. First, there
is a strong correlation between the gross do-
mestic product (GDP) of a country and its
underlving demography (Fig. 1A). High-income
countries (HICs) tend to have the oldest pop-
ulations; low-income countries (LICs), by con-
trast, have a much smaller proportion of the
population who are above age 65 and therefore
within the age interval currently observed to
be at particularly high risk of mortality from
COVID-19 disease (5). Second, the household
is a key setting for SARS-CoV-2 transmission
(7). The average size of households that have a
resident over the age of 65 years is substan-
tially higher in LICs (Fig. 1B) compared with
middle-income eountries (MICs) and HICs,
increasing the potential for spread generally
but also specifically to this particularly wvul-
nerable age group. Contact patterns between
age groups also differ by country (fig. 85); in

health high-income settings, the number of contacts
enefit tends to decline steeply with age. This effect
WID-19 is more moderate in middle-income settings
wer-income and disappears in low-income settings, indi-
Yertaken cating that elderly individuals in these settings
ad to (LICs and MICs) maintain higher contact rates

health with a wider range of age groups compared to

and elderly individuals in HICs. These contact
patterns influence the predicted SARS-CoV-2
infection attack rate across age gronns (Fie 1

[FrEfE UR and other countries
potential role of a number of I |ed
(NPIs) — aimed at reducing

girue lotha racultc nracantad
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Model uncertainty during a pandemic

A Lots of data
A Well-established
A models/analytical tools

Retrospective

High

Low

Prospective

A Little data (or time)
A Extrapolation from Early Late

other diseases



Multiple models

Analytical Compartmental Individual-based
EpiEstim CovidSim
github.com/mrc-ide/EpiEstim github.com/mrc-ide/covid-sim
sguire
mrc-ide.github.io/squire/ .
github.com/mrc-ide/sircovid ° ‘ Safl r2

github.com/mrc-ide/safir2

epidemia

github.com/
ImperialCollegeLondon/
epidemia

5545

)

individual

github.com/mrc-ide/odin github.com/mrc-ide/individual
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Coronavirus Research Is Moving at Top Speed
—With a Catch

Scientists are posting their papers on the China outbreak as fast as they can write them, skipping
traditional journals.

f!n

Early findings which drove policy

PHOTOGRAPH: REUTERS

https://lwww.wired.com/story/coronavirus-research-preprint-servers/



Science In a pandemic

&~ O 8 https;//www.imperial.ac.uk/mre-global-infectious-disease-an

Imperial College Coronavirus (COVID-19) updates: Safety information for academic year 2020-21 Im peria
London Latest information for current students and staff
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MRC Centre for Global Infectious Disease Analysis
About us Research themes Disease areas Hosted initiatives and groups Opportunities People Staff Login Contact us

AHigh uncertainty

COVID-19 Home / Faculty of Medicine / Departments / School of Public Health / Infectious Disease Epidemiology /
MRC Centre for Global Infactious Disease Analysis | COVID-19

AResearch needs to be fast to be useful CoVID-19

COVID-19 public resources Since the emergence of the new coronavirus (COVID-19) in December 2019, we have adopted a policy of immediately sharing
research findings on the developing pandemic. These pages provide all output from the Imperial College COVID-19 Respons:

- - COVID-19 publications ) . i ) ) - L — .
u I p e VI eWS e e r an O n e Team, including publicly published online reports, planning tools, scientific resources, publications and video updates.

R COVID-19 reports COVID-19 planning tools

AAI m I n fo r CO n Se n S u S Wh I I e For any enquiries related to the This page provides all publicly published online This page provides access to the planning tools
reports by the Imperial College COVID-19 Response developed by the Imperial College COVID-19 Response

MRC Centre please contact:

. . Team. Team.
understanding differences sl g

ST LT Find out more © Find out more @

+44 (0)20 7594 1031

External Relationships and

Communications Manager . . ..

Sabine L van Elsland COVID-19 scientific COVID-19 public resources COVID-19 publications
resources

+44 (0)20 7594 3896 This page provides access to all This page provides an overview of
This page provides access to public resources for community all publications by the Imperial

mrc.gida@imperial.ac.uk ~
code, data and tools developed engagement developed by the College COVID-19 Response Team
by the Imperial College COVID-19 Imperial College COVID-19 other than the publicly available
Response Team. Response Team. online reports.

Coronavirus (2019-nCov) 7 Find out more Find out more

Guidance information for Find out more e o 0

Imperial staff and students

@MRC_Outbreak




Early questions

AWhat is the true scale of the epidemic?
AHow fast is it spreading?
AHow much of a threat does it pose?

AWhat can we do?




Size of the outbreak in Wuhan

g Olivia Siong
@0OliviaSiongCNA
A 16 January 2020
- 41 cases reported in Wuhan JUST IN: China is reporting a second death in the
- 2 deaths pneumonia outbreak in Wuhan, which has since been
linked to a new coronavirus
“ Km'ﬁ':ﬂiﬂ‘ﬁﬂ% ,,::,, xR " E
8= "uhan Municipal Health Commission ' e~ re-ee
5 k FaRo MESAF ElhwEs @ cony R vEYE [
A 3 international cases Japan and Thailand Confirm New Cases R DL RES AR AT HUTRBBEROB AWM
- 2 Th al I and of Chinese Coronavirus Thailand finds second case of new Chinese virus, says no outhreak
The two new patients will add to fears that the virus will spread
- 1 Japan furthler outsidz Clhinta's borders. l

A 1in 600 chance a case
would have flown from
Wuhan

17 JANUARY, 2020 f v B2 |® in



Size of the outbreak in Wuhan

Results as of 17 January 2020

Report 1, shorturl.at/rsNO4

Table 1: Estimated case numbers based on the baseline assumptions and alternative scenarios
explored.
Baseline Scenario 1 Scenario 2 Scenario 3 Scenario 4

Exported number of confirmed 3 3 3 2 4
cases™*
Daily international passengers 3,301 3,301 3,30 3,301 3,301
travelling out of Wuhan
International airport®
Effective catchment population of 19 million 11 million 19 million 19 million 19 million
Wuhan airport
Detection window (days) 10 days 10 days 8 days 10 days 10 days
Estimated Total number of cases 1,723 996 2,155 1149 2,298
(95% CI) (427-4,471) | (246-2,586) | (535-5,590) | (190-3,549) | (712-5,341)

*reported number of confirmed cases detected internationally. *calculated from the 3 month totals reported
by [11] corrected for the travel surge during Chinese New Year (see Summary).

By 3 Feb, estimated 110,000 (49,000-266,000) cumulative symptomatic cases (compared with 6,400 reported cases)




Transmissibility

Jaquinu uononpolday
Sy ¥ G¢ ¢ ¢ ¢ 91 L g0 O

— 0202/10/92
— 0202/10/22
— 0202/10/81
— 0202/1L0/7)
— 0202/10/01
— 0202/10/90
= 0202/10/20
— 6102/21/6C
— 6102/21/S2
— 6102/2L/12
— 6102/2LILL
— 6102/ZLIE)
~ 6102/21/60
— 6102/21/50
= 6102/21/10

Date of onset

Confirmed cases
l_l-_l__ll_ll

As of Jan 29th

(0177 (0]} 0s¢c 0]°] 0¢ O
souapIou|

13-:Jan 2?-'Jan

~
0
%
ok
—
~
©
9\

Ro
Report 3, shorturl.at/bxPQU

02-Dec 16-Dec 30-Dec

20000

15000 1

10000
5000 1

@ouapIaul aAlE|INWND

A 25t January estimate of from v limited data on the early Wuhan epidemic

A Later confirmed by detailed cases data from Wuhan



Severity

A IFR (Infection Fatality Ratio) =
proportion who die from infection

A Difficult to estimate
U Delays to death
U Easier to detect severe cases

U Hard to estimate number
infected

A Early infection prevalence
estimates were crucial

Location

Spectrum of COVID-19 cases

Cases detected
in'Wuhan

Cases detected

in travellers from
Wuhan (in China and

internationally)

Surveillance

Cases detected
internationally by
hospital surveillance

Symptomatic cases

Cases detected

by contact tracing
and influenza-like
illness surveillance

/

Asymptomatic (mild) cases

Report 4, shorturl.at/oxQ03



Severity %)

v
. ] 20. ! : i
Early (Feb 2020) estimates for China $ Cociation
U 0.7% IFR = 0.9% in UK " $ Bz
= iallv i . ith ’ Denmark
U EXponentially increasing with age ~ Enclad
U 3x more need hOSpit&' 5 " ® Geneva, Switzerland
3:; ’ Italy
Later estimate using European data i £ : :e*hi'a"d; o
. ew York State,
0.8-1.2% in UK o i
Sweden
@® Zurich, Switzerland

Verity et al. 2020 (Lancet ID) |

Brazeau et al. 2020 - https://www.imperial.ac.uk/mrc-global-
infectious-disease-analysis/covid-19/report-34-ifr/ Age




Intervention modelling for COVID-19

ANo drugs or vaccines initially

AOnly social-distancing, case-isolation etc.
ASome data on effectiveness for flu (1918)
AEconomically costly

AKey strategic question:

0 follow China and supress transmission?

U or Amitigateo only?
ADecision driven by predicted (overwhelming)

level of healthcare demand

Report 9 https://www.imperial.ac.uk/mrc-global-infectious-disease-
analysis/covid-19/report-9-impact-of-npis-on-covid-19/

Davies et al, 2020, Lancet Public Health
Walker et al, Science 2020

16 March 2020

reduce COVID-19 mortality and healthcare demand

Dorigatti, Han Fu,
Elsland, Hayley Tho
Caroline Walters, P

On behalf of the Im

Imperial College COVID-19 Response Team

Report 9: Impact of non-pharmaceutical interventions (NPIs) to

Neil M Ferguson, Daniel Laydon, Gemma Nedjati-Gilani, Natsuko Imai, Kylie Ainslie, Marc Baguelin,
Sangeeta Bhatia, Adhiratha Boanvasiri. Zulma Cucunubd. Gina Cunma-Dannenhure. Amvy Diehe llaria ¢

Articles W

WHO Collaborating
MRC Centre for Glo
Abdul Latif Jameel |
Imperial College Lo
a modelling study

Correspondence: ng

of Infectious Diseases COWID-1% warking groupt

Effects of non-pharmaceutical interventions on COVID-19
cases, deaths, and demand for hospital services in the UK:

Nichalas G Dovies, Adam J Kucharski®, Rasalind M Eggo®, Amy Gimma, W John Edmunds, an behalf of the Centre for the Mathematical Modelling

RESEARCH
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The impact of COVID-19 and strategies for mitigation
and suppression in low- and middle-income countries

Patrick G. T. Walker'* 1, Charles Whittaker't, Oliver J. Watson™, Marc Baguelin'?, Peter WinskilP,
Arran Hamlet', Bimandra A. Djafaara’, Zulma Cucunub4”, Daniela Olivera Mesa', Will Green',

Hayley Thompson', Shevanthi Nayagam', Kylie E. C. Ainslie’, Sangeeta Bhatia®, Samir Bhatt',
Adhiratha Boonyasiri', Olivia Boyd", Nicholas F. Brazeau’, Lorenzo Cattaring’,

Gina Cuomo-Dannenburg”, Amy Dighe', Christl A. Donnelly™, llarla Dorigatti’, Sabine L. van Elsland!,
Rich FitzJohn', Han Fu', Katy A. M. Gaythorpe', Lily Geidelberg’, Nicholas Grassly’, David Haw?,
Sarah Hayes', Wes Hinsley', Natsuko Imal", David Jorgensen’, Edward Knock”, Daniel Laydon®,
Swapnil Mishra', Gemma Nedjati-Gilani", Lucy C. Okell", H. Juliette Unwin', Robert Verity,

Michaela Vollmer”, Caroline E. Walters', Haowei Wang”, Yuanrong Wang', Xiaoyue X', David G. Lalloo®,

Neil M. Ferguson™, Azra C. Ghani™

The ongoing coronavirus disease 2019 (COVID-19) pandemic poses a severe threat to public
health worldwide. We combine data on demography. contact patterns, disease severity,

and health care capacity and quality to understand its impact and inform strategies for its control.

Younger populations in lower-income countries may reduce overall risk, but limited health
system capacity coupled with closer intergenerational contact largely negates this benefit.
Mitigation strategies that slow but do not interrupt transmission will still lead to COVID-19
epidemics rapidly overwhelming health systems, with substantial excess deaths in lower-income
countries resulting from the poorer health care available. Of countries that have undertaken
suppression to date, lower-income countries have acted earlier. However, this will need to

be maintained or triggered more frequently in these settings to keep below available health
capacity, with associated detrimental consequences for the wider health, well-being, and
economies of these countries.

across different income settings. First, there
is a strong correlation between the gross do-
mestic product (GDP) of a country and its
underlying demography (Fig. 1A). High-income
countries (HICs) tend to have the oldest pop-
ulations; low-income countries (LICs), by con-
trast, have a much smaller proportion of the
population who are above age 65 and therefore
within the age interval currently observed to
be at particularly high risk of mortality from
COVID-19 disease (5). Second, the household
is a key setting for SARS-CoV-2 transmission
(7). The average size of households that have a
resident over the age of 65 years is substan-
tially higher in LICs (Fig. 1B) compared with
middle-income ecountries (MICs) and HICs,
increasing the potential for spread generally
but also specifically to this particularly wul-
nerable age group, Contact patterns between
age groups also differ by country (fig. 85); in
high-income settings, the number of contacts
tends to decline steeply with age. This effect
is more moderate in middle-income settings
and disappears in low-income settings, indi-
cating that elderly individnals in these settings
(LICs and MICs) maintain higher contact rates
with a wider range of age groups compared to
elderly individuals in HICs. These contact

lLancet Public Health 2020
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Early global projections IR London

Aln March 2020, projected pandemic could cause A
40m deaths and 7bn infections globally, in the
extreme counterfactual of no interventions Lowest 10%

AANd that this could be halved to 20m deaths by
adopting fimitigationo me. 20-30%
suppression)

10-20%

30-40%

ASuppression measures could reduce this further, but 40-50%

would need to be sustained until vaccination could
be rolled out

50-60%

Percentile of GDP

60-70%

AHighlighted the importance of demography i low 70-80%
Income countries have younger populations, would 80-90%
experience much lower total per capita mortality

Highest 10%

Walker et al, Report 12, https://doi.org/10.25561/77735 Age
Walker et al, Science 2020
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Timing of suppression

A Acting early always beneficial

A If infections are doubling every 4 days, then:

U A 4-day delay in implementing controls
can lead to a 2x more cases

U An 8-day delay to 4x more cases

u é

Knock et al. Science Translational Medicine, 2021

Daily deaths
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Inferring impact of NPIs

Complate lockdown Public evants banned School closure Self isclation Social distancing

France 2,000

g
L8 200,000

W 50% 95%

ASigr
pan

AFoc
AMar

Gatherings limited to 1000 people or less
Gatherings limited to 100 people or less

Gatherings limited to 10 people or less

Some businesses closed

S 2
S Loc)
5 Most nonessential businesses closed
£ Public :
g School ¢ Schools and universities closed
£ :
£ Self ist S - : ¢ & &
: Additional benefit of stay-at-home order _‘0 S &
© Social dists on top of above NPIs ; : : B
| | | |
Brauner et al, Science 2020 0.0% 175% 35.0% 52.5%
No € Posterior median reduction in R;
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NPIs and behaviour

AHigh correlations between self-

reported behaviour, mobility data,
Intervention stringency and impact

on transmission

ABut significant country differences in

the precise relationships
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Non-UK work

Centre for
Global Infectious

Imperial College
London

Squire: estimate transmission (R) and make
short-term forecasts using mortality data

Information to support resource planning:
https://mrc-ide.github.io/global-Imic-reports/

In-depth work with 11+ countries through

existing research or public health partnerships:

U Brazil, Colombia, Panama, Malawi,
Zimbabwe, Senegal, Nigeria, Sierra
Leone, | ndi a, | ndon

Scenario Analysis Tool for user-generated
simulations: https://www.covidsim.org/

Observed Number of Deaths

MRC Disease Analysis
Age-Specific
Patterns
of Severity =
Syrpromane
Progertren
Agw Specite
g abes pun
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Age-Structured SEIR Modelling Framework
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Some of our work with Brazilian colleagues
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Multiple lockdowns predicted to be needed

AAIITI i to keep https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Europe [otal deaths
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Alternative to suppression: test and trace

A Difficult due to pre-symptomatic/asymptomatic
transmission

contagious with
symptoms

A Prompt case isolation: 25-30% reduction in R

A + household quarantine: 35-40%

contagious
with no
symptoms

yet

TEST AND TRACE

How to identify, test, and
isolate asymptomatic
people before they infect
others.

A + intensive contact tracing: 55-65%

A e.g. S. Korea, Vietnam i but requires very
Intensive tracing, cluster detection

A UK and other European countries achieved
much less (perhaps 35%)

A Insufficient to keep R<1 in autumn

Kucharski et al., Lancet ID 2020



The second (UK) wave

ACountries across Europe slow to act, despite clear science
AEconomic and social impacts of controls more apparent
ANoise in the popular discourse, more scepticism

AHope that test-and-trace would suffice

AGovernments adopted incremental and localised approach

AResulted in fAlevelling upo of
ACountries which acted earlier (e.g. Denmark) saw many fewer deaths

1200

UK deaths:
74% after 1/9/2020
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Real-time modelling to inform policy

AComplex mathematical
transmission model

AFitted to multiple data streams

ARun each week during pandemic:

U Estimate R
U Medium-term projections

U Evaluate potential policy
options
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October 2020: example of counterfactual modelling

AFor SAGE
AEvaluating need for November and January lockdowns
A(and Christmas relaxation of rules)

R_hols = curr R _hols = curr; Jan lockdown

J
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Knock et al., Sci Trans Med, 2021
https://github.com/mrc-ide/sircovid
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Science, policy and politics
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nhs.uk/coronavirus

. X : J
A Generally, academic scientists do not give advice direct w
to ministers

A Advice through committees i SAGE, NERVTAG, SPI-M,
é .

i GOV.UK \ Topics \ Government activity Q

A CSA and CMO responsible for communicating £ o i i

Home > Organisations

consensus (and uncertainty) to politicians

Featured

A Intent: advise on the likely impacts of different policy
options, but doshoudbes ay what

18 February 2022 — Collect ion

Scientific evidence supporting the
government response to coronavirus
(COVID-19)

Evidence considered by the Scientific Advisory Group
for Emergencies (SAGE).

A Multiple academic groups examine each question

A Checks and balances enhance authority, reduce agility

24 December 2021 — Speech 18 February 2022 — Guidance

It’s not true COVID-19 modellers The Rvalue and growth rate About SAGE
look only at worst outcomes The latest reproduction number (R) Find out about SAGE and the related
This piece was originally published in and growth rate of coronavirus expert groups.

The Times on 24 December 2021. (COVID-19).



Issues

A Fine line between advising on policy options and
recommending particular policies

A SAGE walked either side of that line at different times

AToo much initial focus
rather than planning for a range of scenarios

on

A Strategic objectives lackingi e . g . Awhat po
minimise economic impact while preventing health

service being over whel

me d o

+/COVID-19-related deaths in the 15 half of 2020 / M

V1600

Correlation: (non-weighted) Pearson's p = 0.55 (Europe-only: 0.68)
population-weighted Pearson's p = 0.68 (Europe-only: 0.81)
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GDP loss in the 1%t half of 2020 (year-on-year %)

Ko ¢ h a EMW.zLypkiacki, T. Sci Rep 11, 2425
(2021). https://doi.org/10.1038/s41598-021-81869-2



Diversity of scientific views

heterogeneity of pop_.lalio-'uinfecﬂon fGtG"ty rate

A Inevitable when data is noisy, not always consistent aper
Pap IOdeOWh nursing home

A Uncertainties remained i plenty of areas for debate median age\/@QUI rovvorcire ool resporisabaduseasn
A excess mortclidedth Cou ntry
Unhelpful and inaccurate to portray diversity as dichotomous : :
(i SR )p Y 4 IMmMmunitynanyreore syeden
P care home [ bcdﬂuy-e;r N
seronavirus infection rate edath rate nursing home admission
Infec_tlous dlsea_se rfasear_chers working on QOVID more mrvoexCrOSS redctivity immunity threshold
credible than scientists with no background in the area gompertz cuVg~ e (1) | @ eisery incvicuatwngn oty
Vi ru ? p wall strest joumalyyor|d health organization

: : covid death
h e rd Immun Ity herd immunity levelcovid-19 death

life expectancy  carehome death
cdrdiovascular disedseeuropecln country

determinants of death

False balance was a problem in Summer/Autumn 2020 1
encouraged lockdown scepticism, delayed action

number of death
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: : TR ™ DALY SCEPTIC
Ideologically-motivated criticism | = =EEET

Boris Panicked and U-Turned Over Lockdoy

Seeing Neil Ferguson's Projections

AScientists received a torrent of abuse

AAttacks on science & scientists have been
primarily ideologically driven:

'
: N p o
- » =
A\l Public-health researcher Tara Kirk Sell ( ) talking about COVID-19 in the media.
. |
- 2 ot o death
I graphy of Boris by Tom Bower ¢
il ) after Chris Whitty and Sir Patric
it pting of SAGE.

Dozens of researchers tell Nature they have received death threats, or threats of
reviaat @ L w @ physical or sexual violence, after speaking about COVID-19. By Bianca Nogrady

U Downplaying risk, cherry-picking,
misinformation, conspiracies

U Various groups: lockdown sceptics, :

antivaxers, COVID-s cepti cs, € e

SR nfectious-diseases physician Krutika  Kuppalli, who now works at the World Health  death threats (see ‘Negative impacts’).
Kuppallihadbeeninhernewjobforbarely ~ Organization(WHO) in Geneva, Switzerland. i fi f

high 1
igh-p
co R o = msE aweek in September 2020, when some- She called the police, but dldn t hear (hat have been well documented. Anthony Fauci,
s - " = " = - one phoned herat home and threatened  theytookanyaction. The headofthe US Natii i Allergyand
U Reject evidence incompatible with world view g i i DA bl Wi '
L Kuppalli, who had just moved from police offit ce who visited Kuppalli afte a i

California to the Medical Uni ity of secondd (hrea(s UK chief medical adviser Chris Whitty
Sou(h Carolinain Charleston, hadbeen  get he selfagun was grabbed .'md Sho ed inthe street; and

.
rely on rhetoric, want someone to blame s s e

] shedgwen high-profile mediainterviewson is notuncommon. AsurveybyNa!uleofmore parcelwuhnvnalothuld labelled ‘positive’. and
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See all Politics

Boris Johnson backs down as tigerish Tory rebels bare their
teeth

Latest Conservative cat fight was not aimed at the Prime Minister himself, but at the
bad advice he has seemed so willing to lap up

By Camilla Tominey, ASSOCIATE EDITOR




2021: Variants and Vaccines
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Modelling got more difficult

A Prediction always hard i though only a small
part of what we do:

U Predicting impact of policies in advance
U And population behaviour change

A But easier to model spread of new virus in
population with no immunity

A Things got more complicated:
U Naturally-acquired immunity
U New variants
U Vaccination

Phylogeny
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