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FUTURE PROSPECTS
(TRANSITION TOWARDS ENDEMICITY)




5 STAGES OF PANDEMIC

A.Fauci, Davos, WEF, 18 Jan 2022

5. ERADICATION

- Nearly impossible
4. ELIMINATION |~ >mallpox

- Eradicated or semi-eradicated from certain countries
- Measles or polio, etc

3. CONTROL - Very unlikely

- Endemic stage™
- Integrated into broad

2. DECELERATION range of infectious diseases like flu

- Slowdown in new cases

1. PANDEMIC

- Acute pan-epidemic
- Till now

Davos

WO (
56eRda & * \irus present, \<\(’ 6@@ Fauci says there are 5 stages of the COVID
but does not disrupt society SN pandemic—and we are still in phase 1

BY SOPHIE MELLOR

COVID-19: What's Next?

7 anuary 19, 2022 2:26 AM GMT+3



C Murray(IHME), Lancet 19 Jan, 2022

ORONA-19 PROJECTION

(OVID-19 will continue but the end of the pandemic s near

CrossMark

The world s experiencing a huge wave of infection  South Afrca enrling i a dlinical trial, 72 (30%) were - Posteorine
with the omicon variant of SARS-CoV-2. Etimates PCR postive for SARS-CoV-2 and had the omicron 775

Lu. i1

Daily infections and testing © | Trend

Estimated infections are the number of people we estimate are infected with COVID-18 each day, including those not tested.
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C Murray(IHME), Lancet 19 Jan, 2022

CORONA-19 PROJECTION

(OVID-19 will continue but the end of the pandemic s near

CrossMark

The world s experiencing a huge wave of infection  South Afrca enrling i a dlinical trial, 72 (30%) were - Posteorine

with the omicron variant of SARS-CoV-2. Estimates PCR positive for SARS-CoV-2 and had the omicron JM”MH

Daily infections and testing © | Trend 1 Compare @ Map

Estimated infections are the number of people we estimate are infected with COVID-19 each day, including those not tested.
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- Asymptomatic infection of Omicron:
80-20%

Point prevalence of UK on 6 Jan 2022:
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‘Corona-19 will continue,

but the end of the pandemic* is near

Murray(IHME), Lancet 19 Jan, 2022

BIG PICTURE 1

Large proportion of the world to be infected with Omicron (by early to mid 2022)

- Together with continued increases in vaccination, global levels of Corona-19
immunity to be high for some period (weeks or months)

> Low levels of virus transmission

BIG PICTURE 2:

New variants will surely emerge and some may be more severe than Omicron, &
immunity above 1 to be waned.

- Creating opportunity for continued virus transmission (after some period of low
transmission). However, impacts of future transmission on health will be less because
of broad previous exposure to virus & regularly adapted vaccines to new variants

Conclusion: After the Omicron wave, Corona-19 will return but the pandemic will not.

(V9w ontiwe bt endof epandenicsner @0 * Term ‘endemic’ not used (to avoid confusion or not yet to reach endemic)?!

The world s experiencing a huge wave of infection  South Afrca enrling i a dlinical trial, 72 (30%) were - Posteorine

with the omicron variant of SARS-CoV-2. Estimates PCR positive for SARS-CoV-2 and had the omicron WHW
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FUTU RE PROSPECTS (b4 Omicron)

Brian Resmick & DI Ahn, Apr 2020 > Oct 2021

ééééééé

|ELI

N ( N 4 N
» Ex: SARS / Ebola « Ex: Polio/Measles « Ex: Seasonal flu
e China (O) e Sweden (X) e Some Egropean countries
(incl UK)
« New Zealand (?) » India (O)
 Some European countries?
(incl Portugal ™)
Scenario 1 Scenario 2 Scenario 3
Containment Natural infection/vaccine Failure of herd immunity
. : Endemicity
- Herd immunity : :
y \_ y, 9 (Live with corona) y

“98% of those eligible fully vaccinated/86% of total population



ANature survey shows many scientists exp RS-Co! here
tostay, butitce e By Nicky Phillips

Vel WS many scientists expect -
ould pose less danger over tim i il

FUTURE OF COVID-19 PANDEMIC

Nature, 18 Feb 2021

DRIVING FACTORS

Nature asked scientists to pick three of the
biggest factors that would drive SARS-CoV-2

ENDEMIC FUTURE circulation in people if it became endemic.

In a Nature poll,(89%]of scientists felt that SARS-CoV-2 was either very likely or likely to become an endemic virus.

Immune Re-infected
How likely do you think it is that SARS-CoV-2 will become an endemic virus: escape by mutated virus
that is, one that continues to circulate in pockets of the global population?
Not enough Waning
Very likely Unlikely  evidence to immunity
60% 5 estimate 6
J distribution
Likely Very unlikely _
29 1 Vaccine
hesitancy
How likely do you think it is that SARS-CoV-2 can be eliminated from some regions?
Lack of
Very likely Likely Unlikely Very unlikely Not enough Animal
14% 25 35 17 evidence to reservoirs
estimate 10
119 immunologists, infectious-disease researchers and virologists from 23 countries. Percentages do not add up to 100% because of rounding. Other . 5

Respondents who
selected each factor (%)

Thevirusbecoming
endemicislikely, but
the pattern that it will
take is hard to predict.’



WHY DIFFICULT TO PREDICT
HOW THE PANDEMIC WILL END
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Influenza Seasons During 1890-1976, London and Wales, England

20-40 yrs 20-40 yrs < 65 yrs <65 yrs
1890-91 A{H1N1) A{HZ2N2) A(H3N2)

L * * H

Figure 3. Agpge distribution of deaths related to influenza pandemics and epidemics in England, 1890—-1976. Data on proportional impact of
mfluenza on pnenmonia and mfivenza (P&I) mortality for 20- to 40-year-old age group m Londen following 1890 pandemic and through
1918-1919 pandemic [21]. For England and Wales, proportion of influenza-related all-canse deaths was caleulated for < 65-year-old age group
[22].

Pandemic versus Epidemic Influenza Mortality: A Pattern of Changing Age
Distribution

Lone Simonsen,* Matthew J. Clarke,
Lawrence B. Schonberger, Nancy H. Arden, Nancy J. Cox, Infections Dise
and Keiji Fukuda Deparmen

Ith & Human Services, Atlanta, Georgia



Disease Burden of Flu

9,000,000-41,000,000

SEASONAL FLU IN US

Deaths
12,000-52,000

Hospitalizations
140,000-710,000

llInesses

US population:

Estimated U.S. Influenza Burden, By Season (2010 - 2020)

B Deaths 52,000
T 710,000
B Hospitalizations
llinesses
E 43,000
570,000 51,000
38,000 590,000 30,000
23,000
37,000 280,000
290,000
12,000
‘c 140,000
21,000,000 9,300,000 34,000,000 30,000,000 30,000,000 24,000,000 29,000,000 41,000,000
2010-20M 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018

*Estimates for the 2019-2020 flu season are preliminary and subject to change as more data are collected.

330 M = around 3-12% (annual average)

28,000
380,000

29,000,000
2018-2019

20,000
E 380,000

35,000,000
2019-2020*



COVID-19 vs SEASONAL FLU IN US

In the United States, incidence of COVID-19 cases in June and July was similar
to long-term incidence of influenza cases, but now exceeds it.

Daily new confirmed COVID-19 deaths per million people

7-dayrolling average. Due to varying protocols and challenges in the attribution of the cause of death, the number of confirmed deaths may not accurately re
e true nu [

Weekly incidence of COVID-19 and influenza cases,' rate per 100,000
—— COVID-19, entire population —-— COVID-19, unvaccinated population® = —— COVID-19, vaccinated population? i
- —- Influenza, 2010-19* —-— Influenza, 2010—19 peak* é \ e o [‘
Hospitalizations Deaths s

4[} 1,2020 Aug 8, 2020 Mov1é, 2020  Feb 24, 2021 Jun 4, 2021 Sep12,2021  Dec21, 2021 Aprg, 2022
6

30
A

20 Among unvaccinated 0.5 deaths/million people (daily mortality)

people, hospitalization Cf. COVID-19: 1-10 deaths/million people (daily

9 and mortality rates : :

10 COVID-19 signfficantly mortality) since early 2020

= (s

ong-term
average rates for

0 — |:|___________'___""-"--T——-—__—__—__:—_——__r \K
Sept Nov |Jan Mar May July Sept Nov |Jan Mar May July

2021 201

0.1 deaths/million people (daily mortality)

McKinsey
& Company

When will the COVID-19
pandemic end? August
2021 update



NEXT 10 MONTHS AFTER OMICRON: us

McKinsey
& Company

When will the COVID-19
pandemic end? March
2022 update

Exhibit 2

2 Mar 2022

|

[f Omicron remains the dominant variant, US hospitalizations will likely stay low

throughout 2022.

|

Scenario for US COVID-19 hospitalizations (Omicron only) through December 2022 (illustrative)

2021

Assuming no
new variants

2023

Omicron-related hospitalization:
low levels thru spring and
summer

- seasonality—driven wave in
next fall and winter, but still
much lower than recent wave



NEXT 10 MONTHS AFTER OMICRON: US

2 Mar 2022

1. Six-months outlook in many countries Is brighter
than any time In the past two years.

2. Four strains in two years > extraordinary progression
- 'No new variant’ scenario Is dangerous to plan

3. Human beings remain observer as the virus evolves

4. But for now, the pandemic phase looks to be ending.

McKinsey
& Company

When will the COVID-19
pandemic end? March
2022 update
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Queen

A A crowd pack out the Mall on Thursday as they wait for the royal family to appear on the balcony of Buckingham Palace. Photograph: Richard Pohle/AP




PATH TO ENDEMICITY

WITH VACCINATION & OMICRON: UK

0.05 % —

*Covid IFR calculated using ONS death cert. mentions and ONS infection survey. **IFR for seasonal flu calculated by applying

Financial Times, Mar 2022

Covid has grown gradually less lethal over the pandemic, mainly due to
immunity, and is now slightly less lethal than flu on average

Evolution of Covid-19’s infection fatality ratio* in England, relative to seasonal flu

%
g
® .:-
P B TS e, Tl e T B e
10x flu 0.5%
rj_x _HILJ = - - - = - g — . O 2‘5}-"
2 X% ﬂu -

IFR for.seasonal.influenza®*

| | | | | |
Jul Oct Jan Apr Jul Oct Jan
2020 2021 2022

age-specific IFR from CDC to English age structure, and assuming 67%-75% of flu infections are asymptomatic
Source: ONS. Based on prior work by Dan Howdon FT graphic: John Burn-Murdoch / @jburnmurdoch
OFT

Vaccines and Omicron mean Covid now less
deadly than flu in England

0.04 %



PATH TO ENDEMICITY

WITH VACCINATION

Financial Times,

When we were first exposed to Covid, it was almost 20 times as lethal
as flu for the most vulnerable

Infection fatality ratio by age for Covid-19 and seasonal flu (log scale) 517 é“
\dlq ' more lethal
o~ ' than flu
} 177K 3
| @
-
7.4x_ 250"
0.1% o ot 0.1%
L By P o
e :
_}/'/ i @
0.01% P ' - 0.01%
1.3):/,./ L
1.2x_—%
5
0.001% 0.001%
I | I | | |
Age 20 30 40 50 60 70 80

( @jburnmurdoch

Vaccines and Omicron mean Covid now less
deadly than flu in England

& OMICRON: UK

Mar 2022

Although Covid is much less lethal than a year ago, it still elevated winter
respiratory deaths by around 50 per cent compared to a typical flu season

Weekly deaths in England & Wales where underlying cause was Covid, flu or pneumonia, by year

5,000
4,000 2021
3.000
2,000 5022
1,000 AN
Years 2014-2019 Se—~_~ — e - -
OI | | | | | | [ | | I I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Source: FT analysis of ONS data
FT graphic: John Burn-Murdoch / @jburnmurdoch
©FT



TRENDS OF ANTIBODY IN UK

Dec 2020 - May 2022

Antibody positivity remains high across data sources

Estimated percentage of adults testing positive for antibodies against SARS-CoV-
2, 7 December 2020 to 15 May 2022, England

@ Coronavirus (COVID-19) Infection Survey, ONS
@ Real-time Assessment of Community Transmission (REACT) study

UK Health Security Agency sero-surveillance programme, NHS Blood and Transplant

Collection
Percentage testing positive for COVID-19 antibodies
L W
®
®
80 . &

..g Omicron outbreak

60 . ® i,@s&.-ﬁea

&
40 P
[
20
@.u"'
0
07 Dec 20 15 Apr 21 16 Aug 21 23 Dec 21 15 May 22

Source: Office for National Statistics, UK Health Security Agency and Real-time
Assessment of Community Transmission study

National Statistics

Coronavirus (COVID-19) latest insights:
Antibodies

1 June 2022



COVID-19 RISK & CFR DURING OMICRON

Apr-May 2022, 3 2L} HAlZF d=u

Risk for COVID-19 Infection, Hospitalization,
and Death By Age Group o6

Y~
Updated Mar. 28, 2022 Print
2.6%
127
Rate compared
to 18-29 years 0-4 S 18-29 30-39 40-49 50-64 65-74 75-84 85+ s
old’ yearsold yearsold yearsold yearsold yearsold yearsold yearsold yearsold yearsold
A2
Cases’ <1x 1x Reference  1x 1x 1x 1x 1x 1x
group A\
Hospitalization®  <1x <1x Reference  2x 2x 3x 5x 8x 10x .
group g
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0 T T T T T
Death* <1x <1x Reference  4x 10x 25x 65x 140x 340x qug\\ O ’LQ(R\ 3@,‘{\ o CDOCE\
group

All rates are relative to the 18- to 29-year-old age category. This group was selected as the
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reference group because it has accounted for the largest cumulative number of COVID-19 cases

compared to other age groups. Sample interpretation: Compared with 18- to 29-year-olds, the rate
of death is four times higher in 30- to 39-year-olds, and 340 times higher in those who are 85 years
and older. (In the table, a rate of 1x indicates no difference compared to the 18- to 29-year-old age

category.)
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PATH TO COVID-19 BECOMING ENDEMIC

McKinsey
& Company

When will the COVID-19
pandemic end? March
2022 update

Exhibit 4

2 Mar 2022

Three distinct definitions for COVID-19 endemicity are emerging.

The path to COVID-19 becoming endemic

O O

s[yaln sl P

r 4 -

Individual endemicity

Epidemiological endemicity
occurs when COVID-19 exists

Economic endemicity
occurs when epidemiology

substantially decouples from

occurs when fluctuations in
disease burden cause only
minimal change in people’s

not require society-defining
interventions

economic impacts largely resolve

economic and social behavior

\

Time \

{at a predictable level that dﬂej [emnamc activity and semndary}

\

Still public health measures in place
Health risks need to be managed
individually(aged people, etc)

\

US: Roadmap for living with COVID

- Business normalized
- No more labor market disrupted,
travel and trade fully recovered, etc



The family tree

Like all viruses, the bug that causes
COVID-19 is mutating. Each dot on

this evolutionary diagram is a
NEXT VARIANI

‘20 _ Lines show how
W .~ the mutations are
TIME, 26 Jan 2022 () et wmh
I o other. Those that
come from a
common ancestor

s are part of the
same variant family
APR
MAY | 7 — Some variants
\ B fizzle out over
I tire
IUME
IUILY - While other
= strains dominate
AUG - / and become

S "wariants of
J,f' COncem”

. . SEFT ,-'r(
Omicron: not come from Delta variant - A

At Delta’s peak,

u:.r more than 98%
NOY. 18 of sequences
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Next variant: not daughter or son of Omicron woridwide
. . ‘21 he 'n'iJ;i:i-Jrl
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Omicron Could Be the Beginning of the
End of the COVID-19 Pandemic SOURCE: EMMA HODCROFT; NEXTSTRAIN
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SELECTION PRESSURE ON A VIRUS

Lancet, Jul 2022

To generate as many onward infection as many
onwards infections as possible thru

1. changes in its intrinsic transmissibility or
2. immune evasion

2> Future variants would be more contagious and far

better at evading immunity from vaccines/earlier
infection

2> Virulence is not a primary focus of natural selection,
just its by-product, and Is thus complex to predict

Decoding the next SARS-CoV-2 variant



THREE PHASES OF PANDEMIC: 0=

2020-2021

N.Christakis, Nov 2020

2022-2023

2024~
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THE AGE OF REINFECTION




Covid-19 cases: percentage that are confirmed reinfections

15%

12 Feb 2022 daily cases
Reinfection: 8.6%

Reinfection by Delta Reinfection by Omicron (around 5 times higher than Delta)
Reinfections as a percentage of daily new cases in England. Case only logged as a reinfection if person had a
registered positive test 90 days prior to testing positive again. Data: data.gov.uk, updated 12 February, 2022



SEVERITY OF REINFECTION: MUCH LIGHTER

NEJM, Qutar, February 2020 - April 2021

Table 1. Severity of SARS-CoV-2 Reinfections as Compared with Primary Infections in the Population of Qatar.

no. of persons with outcome /no. of persons with
infection that was not severe, critical, or fatal

Disease Outcome* Reinfection Primary Infectiony Odds Ratio (95% ClI)

Severe disease " 41300 " 158/6095 ° 0.12 (0.03-0.31)

Critical disease 0/1300 286095 0.00 (0.00-0.64)

Fatal disease 0/1300 7/6095 0.00 (0.00-2.57)

Severe, critical, or fatal disease 4/1300 193/6095 0.10 (0.03-0.25)
N / \_ /

Table S1. Demographic characteristics of the cohort of persons with reinfection and the

cohort of persons with primary infection.
Characteristics Persons with reinfection Persons with primary
infection”

p-value

Variant type

B.1.351 413 (31.7) 2,364 (37.6)
B.1.1.7 57 (4.4) 813 (12.9)

. o . Wild-type 213 (16.3) 991 (15.8)
Severity of SARS-CoV-2 Reinfections as Compared Unknown status 621 (47.6) 2,120 (33.7)

with Primary Infections

"‘Reinfections had 0% lower
odds of resulting in
hospitalization or death than
primary infections.”



CLINICAL OUTCOME OF REINFECTION: uk

Table 2

UK Health Security Agency, Jan 2020-Mar 2021

Alive and death status 28 days after testing positive for SARS-CoV-2 by sex, age, ethnicity and episode of infection in the population crude and adjusted odds ratio, January
2020 until April 2021, England.

COVID-19 deaths 28 days after testing positive

Variable Category Alive n(%) Deceased n{%) Crude OR{95% CI) Adjusted OR[{95% CI) LRT p-value
Sex n = 3845,990 Women 2011,881 (97.65) 48,364 (2.35) 1 1

Men 1726,349 (96.67) 59,396 (3.33) 1.43 (1.41-1.45) 1.83 (1.81-1.86) p<0.0001
Age group (Years) =20 587,841 (99.99) /69 (0.01) O\ 0.48 (0.36-0.63) 0.47 (0.36-0.62) p<0.0001
n = 3865,600 20 to 29 707,250 (99.98) 173 (0.02) 1 1

30 to 39 688,816 (99.92) 536 (0.08) 3.18 (2.68-3.78) 3.18 (2.67-3.77)

40 to 49 599,655 (99.73) 1624 (0.27) 11.07 (9.46-12.95) 11.04 (9.43-12.92)

50 to 59 571,075 (99.12) 5070 (0.88) 36.29 (31.18-42.25) 36.15 (31.05-42.08)

60 to 69 296, 811 (96.27) 11,493 (3.73) 158 (136-184) 155 (133-180)

70 to 79 149,456 (85.48) 25,392 (14.52) 695 (592-815) 685 (590-797)

80+ 156,867 (71.19) @3 472 (28. S)/ 1654 (1395-1962) 1785 (1536-2073)
Ethnicity Asian 453,693 (99.68) 1474 [EI 32) 0.46 (0.43-0.48) 0.15
n = 3016,037 Black 131,447 (99.72) 363 (0.28) 0.39 (0.35-0.43)

Mixed 71,997 (99.92) 55 (0.08) 0.11 (0.08-0.14)

Other 56,926 (99.83) 97 (0.17) 0.24 (0.20-0.29)

White 2283,810 (99.30) 16,175 (0.70) 1
Episode Primary infection 3752,595 (97.22) 107,459 (2.78) 1 1
n = 3874,014 [ Reinfection J 13,573 (97.23) 387 (2.77) 1.0 (0.90- 1.10) [H.EH {ﬂ.!E—ﬂ.-H]J p<0.0001

*(0dd ratios adjusted for all variable in table provided the p-value for the likelihood ratio test is =0.05.

Deaths were 61% lower in COVID-19 reinfection than primary infection
cases. (F= WMO|HEXe| AtUE A0 ojet/HMAUHSA= 4 A=0| HI)

Cf. ICU admission at reinfection compared to primary infection decreased 76%(supplementary
table 1)

Journal of Infection

journal homepage: www.elsevier.com/locate/jinf

Disease severity during SARS-COV-2 reinfection: a nationwide study



SUGGESTIONS

IN THE AGE OF COVID REINFECTION

Devi Sridhar, Apr 2022

1. Use triad of testing, therapeutics(esp, rapid antiviral pills) & vaccines replacing cruder NPIs
of 2020: /0% of global roll out of vaccines

2. Rapid response plan to react to a game-changing new variant
3. Rapid testing & one-way mask

4. Developing Tx for long Covid

T woraat 165y Fw 8 dinanted wat

turned Mo a catasrophe’ Cwen Jonos

D i S i d h
O ol thee (st brdlan scientiats in Bhe world' Piers Mosgan

How a Pandemic
Changedthe
World & How to

Herd immunity now seems impossible.
Welcome to the age of Covid reinfection
Devi Sridhar



McKinsey
& Company

When will the COVID-19
pandemic end? August

" WHEN WILL THE PANDEMIC END?

‘Almost everyone will be
either infected or vaccinated
before the pandemic ends.’ Aol upE o] 4

Michael Osterhol/m,
(Director of the Center for Infectious Disease Research and Policy,

Univ. of Minnesota, Adviser to President Joe Biden)

Bloomberg
g e] AAA HSAL vlelE L AHE 9E AN
A 400 d W HAHH 2] B TS

s FH

19 - Bloomberg

WWhen Will the Pandemic End? Here's Scientists Six Month Outlioock on COVID-
P d i Will Bri

The race between vaccinations and new
variant strains won’t end until Covid-19 has

touched almost everyone.

By Michelle Fay CGortez +Follow



thanks

dahn@yuhs.ac

ahndongil@gmail.com
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VACCINE EFFECTIVENESS: Against Symptomatic disease

a) b)
Two doses of ChAdOx1-S with a BNT162b2 or mRNA-1273 booster dose Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose
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UK Health
Security
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COVID-19 vaccine surveillance report
Week 4



VACCINE EFFECTIVENESS: Against Hospitalisation

UK Health Security Agency, 27 Jan 2022

Two doses of ChAdOx1-S with a BNT162b2 or mRNA-1273 booster dose Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose
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WANING IMMUNITY
AFTER BOOSTER SHOT

Centers for Disease Control and Prevention

11 Feb 2022

CDC,

AGAINST DELTA & OMICRON

Morbidity and Mortality Weekly Report

Early Release /Vol. 71

February 11, 2022

Waning 2-Dose and 3-Dose Effectiveness of mRNA Vaccines Against
COVID-19—-Associated Emergency Department and Urgent Care Encounters and
Hospitalizations Among Adults During Periods of Delta and Omicron Variant
Predominance — VISION Network, 10 States, August 2021—-January 2022

TABLE 2. mRNA COVID-19 vaccine effectiveness* against laboratory-confirmed COVID-19-associated’ emergency department and urgent
care encounters and hospitalizations among adults aged =18 years, by number and timing of vaccine doses® — VISION Network, 10 states,*

August 2021-January 2022%*

SARS-CoV-2 positive test result

VE fully adjusted

Characteristic Total no. (%) % (95% ClI)* Waning trend p value'?

Hospitalizations

Delta-predominant period

Unvaccinated (Ref) 36,214 14,445 (40) — —
/Any mRNA vaccine, 2 doses 38,707 3,315 (9) 85 (84-85)\ <0.001

<2 mos 1,574 49 (3) 94 (92-96)

2-3 mos 2,790 154 (6) 91 (89-92)

4 mos 3,129 192 (6) 90 (89-92)

=5 mos 31,214 2,920 (9) 82 (82-83)

Any mRNA vaccine, 3 doses 8,124 195 (2) 95 (95-96) <0.001

<2 Mos 6,071 118 (2) 96 (95-97)

2-3 mos 2,030 74 (4) 93 (91-95)

>4 mos 23 3(13) 76 (14-93)/

Omicron-predominant period

Unvaccinated (Ref) 3,911 1,890 (48) — —

Any mRNA vaccine, 2 doses 3,619 979 (27) 55 tﬁﬂ—ﬁm 0.01

<2 mos 88 22(25) 71(51-83)

2-3 mos 294 69 (23) 65 (53-74)

4 mos 150 42 (28) [SE ISE—?H}

25 mos 3,087 846 (27) 54 (48-59)

Any mRNA vaccine, 3 doses 2,833 276(10) 88 (86-90) <0.001

<2 mos 1,261 103 (8) 91 (88-93)

2-3 mos 1,383 137 (10) 88 (85-90)

24 mos 189 36(19) 78 (67-85
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MUTATIONS OF OMICRON

Dec 2021

The key mutations that shape Omicron

Omicron has 10 times more mutations on the spike protein than the Delta variant, raising fears
about transmissibility, symptoms and whether it can evade vaccines more easily

Side-on view of the spike protein (Fhevs e 1% fatabions hahe )

B Mutation o receptor binding domain, the
B Insertion/deletion The combination of four part of the spike that mediates

par'fituiai’ mu'ra'fir:vr'-_s hE’FE how easily the virus attaches
Omicron evade antibodies, \itself to cells )

e

say scientists

Two genetic deletions mean the
variant can be detected by some
PCR tests without the need for

full genomic sequencing

A group of four new mutations
may create additional obstacles
for certain antibodies

Three mutations near the furin
cleavage site, where a key
biochemical reaction takes place,
may be associated with making
the variant more transmissible

Three deletions in a protein
that is not part of the spike
may help to evade vaccines

)

FT graphic: John Burn-Murdoch and Paul McCallum

Sources: Ulrich Elling; Bjdrn Meyer; Kevin McCarthy;, covariants.org
o FT

COMPANIES TECH MARKETS CLIMATE OPINION WORK & CAREERS LIFE & ARTS HOW TO SPEND IT
Coronavirus pandemic + Add to myFT

Omicron: What we know about Covid strain
prompting fresh global restrictions



pisease Case FatalityRates — CASE FATALITY

IMPACT =

AIDS

(untreated)
B59%

. K TRANSMISSIBILITY
Tubercolosis . PN
MRS A** . c§2v$ X
e e CASE FATALITY RATES

Seasonal Flu

':|. 1 ﬂ.-"u;.**

source; Worldwide figures from World Health Organisation, COC, Gueardian David McCandless // v1.2 // Sep 09
*astimated | i ** Dosed of ficu IntormationlsBeautitul.rnet



WHY US HAS HIGHER COVID DEATH?

1 Feb 2022

Cumulative U.S. Covid-19 deaths per capita are highest among other large, U.S. vaccinations lag behind other large, high-income countries

high-income countries

United Share of population Other large, Share of population Belgium
g
Cumulative deaths Cumulative deaths States i high-income : o
_ United v ¢ fully vaccinated countries with booster dose Britain
throughout the pandemic States during the Omicron wave Germany
Belgium United N Netherlands
Britain States - . France
Canada
France Germany Sweden
France
Belgium A i
Sweden Britain ustralia
Germany United
Netherlands States
Netherlands
Canada Canada
Australia
Sweden
Australia
Japan ~ Japan
Australia Japan Canada Japan

1. Majority of hospitalized patients are unvaccinated people

| 2. Unvaccinated people among older people lag behind certain European countries
Che New Hork Eimes US: 12% of aged >65 = not fully vaccinated (Cf. UK: only 4%)
. : US: 43% of aged > 65 = no booster shot (Cf. UK only 9%
U.S. Has Far Higher Covid Death o1 aee no booster shot only 9%)

Rate Than Other Wealthy Countries 3. Lower booster shot = large proportion of people immunity faded when Omicron sweeps across country

By Benjamin Mueller and Eleanor Lutz Feb. 1 f 2022



1 Feb 2022

Risk Factors for Severe Covid-19

Share of population not fully vaccinated

€he New Hork Eimes 7 205

U.S. Has Far Higher Covid Death
Rate Than Other Wealthy Countries

By Benjamin Mueller and Eleanor Lutz Feb. 1 f 2022

United States
Metherlands
Beritain
Swaden
Germary
France
Blzium
Japan
Australia

—anadz

United States
Canada
Auztaliz
Britain
Germary
Balgium
France
Swaden

Metherlznds

WHY US HAS HIGHER COVID DEATH?

Variation in infections per
capita explained by each
factor, % (95% UI)

Variation in IFR explained
by each factor, % (95% Ul)

Reduction in global Reduction in global IFR if
infections each country’s  each county’s mean BMI
level of trust had exceeded was less than the 25th
75th percentile across percentile across all
countries, % (95% Ul) countries, % (95% UI)

Seasonality

Age structure

GDP per capita

Population density

Altitude

Pre-exposure to betacoronavirus

Body-mass index

Smoking prevalence
Air pollution

COPD prevalence
Cancer prevalence

Trust in governmentf

Interpersonal trustt

Unexplained variation

2-1% (1-7-2-7)*

4-2% (1-8-6-6)*
1-8% (0-8-3-2)
5-4% (4-0-7-9)"
2:1% (1-1-3-1)

7-4% (5-4-9-6)"
16-5% (12:3-19-5)"
60-6% (55-6-65-2)

46-7% (18-1-67-6)"
3-1% (0-3-8-6)*
1:7% (0-3-5-6)

0-7% (0-1-2-1)
1-1% (0-2-2-6)*
0-3% (0-1-3)
0-3% (0-1-2-1)
0-2% (0-0-07)
1-6% (0-1-4-8)

44-4% (29-2-617)

11-1% (2-1-20-6)*

12.9% (5-7-17-8)*
403% (24-3-51-4)"

EMI=body-mass index. COPD=chronic obstructive pulmonary disease. IFR=infection-fatality ratio. Ul=uncertainty interval. *Estimated parameters that are statistically
different from zero. 1 These covariates are assumed to be independent from each other and all other covariates. Further, a few countries had incomplete reporting of these
covariates. Corresponding figures reflect those countries where the respective covariate was present.

Table 2: Factors associated with variation in cross-country cumulative infections per capita, IFR, and hypothetical levels of trust and prevalence of risk factors

Pandemic preparedness and COVID-19: an exploratory
analysis of infection and fatality rates, and contextual
factors associated with preparedness in 177 countries,
from Jan 1, 2020, to Sept 30, 2021

COVID-19 National Preparedness Collaborators



WHO IS MOST LIKELY TO DIE FROM CORONA?

NYT, 4 Mar 2022

Rates for vaccinated and unvaccinated Daily new hospital admissions by age

This chart shows for each age group the number of people per 100,000 that were newly admitted to a

Data from the Centers for Disease Control and Prevention shows that people who are unvaccinated hospital with Covid-19 each day, according to data reported by hospitals to the U.S. Department of

are at a much greater risk than those who are fully vaccinated to die from Covid-19. These charts Health and Human Services.
compare age-adjusted average daily case and death rates for vaccinated and unvaccinated people in
the 26 states and two cities that provide this data. Alltime  Last 90 days UNDER18 1829 3049 090 6060 | 70 ALLAGES
Average daily cases Average daily deaths
DEC. 26 - JAN. 1

JAN. 16 - 22 Unvaccinated

Unvaccinated 10x as high

3x as high

Fully

vaccinated
J—'_'_F—_L"\-._ Fully

_‘ﬁ_‘_‘_‘_-'_'_,_[ vaccinated

Still big difference due to
protection effect against

/-8 times higher during Delta hospitalization in Omicron
period due to protection period (Cf 3 times only for
effect against infection by hospitalization)

vaccines

-2 Old people who are not vaccinated fully (i.e booster shot)
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HOW AMERICA LOST
ONE MILLION PEOPLE

More
New York Times, 14 May 2022

[ Black },,,___—————————>essenﬂal

workers

Covid-19 death rates among those ages 25-54

Covid-19 death rates by age and race

Black and Hispanic people
have had the highest death New York City Los Angeles County Chicago
rates in all age groups.

Covid-19 deaths by income in major cities

L]
Higher death rate,
lower income

4 L]
K7, L%
2
Peyr Lower death rate,

o of higher income Gfﬂ
;ﬁéf‘

&he New Jork Eimes

How America Lost One Million People

Understanding the coronavirus death toll — including who makes up the one million and
how the country failed them — is essential as the pandemic continues.



Covid-19 deaths by occupation in 2020
Essential workers Other workers

Accountants

14 May, 2022

New York Times,

COVID-19 DEATH
BY OCCUPATION

MNote i:-'| Art shows 37 905 deaths AMONE WOTKErs age O and under 1N 46 states "T'-.I'_-":'"-'_" SHMIEAT OCCUDSTIOME)

categories have been collapsed into larger representative categories. In some cases, simiar occupations

from different industnes are grouped together. Not all occcupations are labeled. | Source: Yea-Hung Chen el

The Remotes. The Essentials. The Unpaid.
The Forgotten: Divided, but intertwined

Ehe New Jork Eimes

Robert Reich, professor of public policy | April 28, 2020
How America Lost One Million People

Understanding the coronavirus death toll — including who makes up the one million and
how the country failed them — is essential as the pandemic continues.
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UNDERLYING MEDICAL CONDITIONS

FOR HIGHER RISK FOR SEVERE COVID-19

CDC, July 2021

COVID-19 Death Risk Ratio (RR) Increases as

Percentage
- ~ ; : . '. : ; the Number of Comorbid Conditions Increases
Eszential hypertension 272,591
Disorders of lipid metabolism 267,057 |
Obesity | | 178,153 ]
Diabetes with complication 171,727 |

N

ktumnar-,r atherosclerosis and ather heart disease/ | 134,839 | No conditions @
Esophageal disorders | 133,954 |

Chronic kidney disease | 132 544 |

Anxiety and fear-related disorders | 98,846 | ®

1 condition
COPD and bronchiectasis | 92,193 |

Thyroid disorders | 91,244 |

Depressive disorders | 85,150 |

implant device or graft-related encounter | 80,947 | 2-5 conditions @
Sleep—-wake disorders | 78,241 ]

Underlying Medical Condition

Meurocognitive disorders | 77,817 |

Ostecarthritis | 77,196 |

Aplastic anemia | 63,442 ] 6-10 CD“ditiﬂﬂS @

Diabetes without complicaton 59, 813 |
Asthma 56,566 |

=10 conditions @

Figure 1. Prevalence of the most frequent underlying medical conditions in a
sample of 540,667/ adults hospitalized with COVID-19 in Premier Healthcare
Database Special COVID-19 Release.

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

Volume 18, E66 JULY 2021

ORIGINAL RESEARCH

. . .. " i Underlying Medical Conditions Associated with Higher
Underlymg Medical Conditions and .Se\_/ere . Risk for Severe COVID-19: Information for Healthcare
[llness Among 540,667 Adults Hospitalized i e Professionals

With COVID-19, March 2020-March 2021



UNDERLYING MEDICAL CONDITIONS

FOR HIGHER RISK FOR SEVERE COVID-19

CDC, July 2021

COVID-19 Death Risk Ratio (RR) for
Select Age Groups and Comorbid Conditions

-

Ref (1.00) |---
—/

\13—39 Years

40-49 Years @
50-64 Years @
65-74 Years (6.7
75-84 Years @
85+ Years @

_____________ /omm

Diabetes with Complication

[RgeGroup: |

Chronic Kidney Disease

Chronic Obstructive Pulmonary
Disease and Bronchiectasis
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o]
=
b
o
T
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3
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Neurocognitive Disorders

Coronary Atherosclerosis and
Other Heart Diseay

0000006

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
Volume 18, E66 JULY 2021

. O.R e .. Underlying Medical Conditions Associated with Higher
Underlymg Medical Conditions and .Se\_fere . Risk for Severe COVID-19: Information for Healthcare
[llness Among 540,667 Adults Hospitalized s care Professionals

With COVID-19, March 2020-March 2021 : i
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