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A pneumonia epidemic in China speculated to be caused by a virus?
https://www.bbc.com/news/world-asia-china-50984025

BBC.COM
Mystery pneumonia virus probed in China
Some 44 people have been infected in the central city of Wuhan, official...
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Jan 8, 2020 Jan 11, 2020

Chinese Center for Disease Five addition
Control and Prevention GISAID by th'
announces that a novel Virology, Chi
Jan 1, 2020 coronavirus has been Control and |
Huanan South China isolated from a Wuhan Acafiemy ‘_Jf |
Seafood Market is pneumonia patient and Peking Unior
closed and 15+ positive cases
decontaminated. confirmed.

Dec 31, 2019 Jan 5, 2020 Jan 10, 2020
First reports online of ~ Wuhan Municipal First genome

a pneumonia cluster Health Committee released by

in Wuhan, China. announces that Professor Yong-
Wuhan Municipal Influenza, SARS- Zhen Zhang,
Health Commission CoV, MERS-CoV Fudan University.,
examinea outbreak excluded as possible First fatality is

and issue a notice. pneumonia causes. reported.



MNo. of Cases

B Linked to Huanan market

A novel coronavirus was officially —
announced as the causative
pathogen of the outbreak
by China CDC

China CDC Level 2 emergency
response activated

O Mot linked to Huanan market

— China CDC publicly shared the gene sequence
of the novel coronavirus; completed PCR
diagnostic reagent development and testing

PCR diagnostic reagents provided to Wuhan

— First confirmed case from Wuhan
reported outside China (in Thailand)

— China CDC emergency response level

509 o _ o upgraded to Level 1 (the highest level);
Emergency monitoring, case investigation, — national technical protocols for 2019-
45 - close contact management, and market ! nCoV released by NHC
investigation initiated, technical protocols M
40 for Wuhan relea Se‘df NHC nnt|f1ed WHO — Strict exit screening measures activated
and relevant countries and regions; gene in Wuhan, people with body temperature
35 sequencing completed by China CDC + 4 =137.3°C were restricted from leaving
304 Huanan Seafood Wholesale — 11 L First confirmed case reported in another
Market closed province in China (in a person who
had traveled from Wuhan); China CDC
25 Outbreak announced by WHC; { Y| issued test reagent to all provinces
NHC and China CDC involved Al in China
204 in investigation and response v
MCIP incorporated as a notifiable
154 Case-finding activated | ! disease in the Infectious Disease
= Law and Health and Quarantine
10 Pneumonia cases linked Law in China
to the Huanan Seafood
5 Wholesale Market Reagent probes and primers
v shared with the public by
China CDC
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Common Cold
@ (229E, NL63, OC43, HKU1)

Severe Acute

Coronaviruses Respiratory Syndrome
(SARS)

Middle East
Respiratory Syndrome

(MERS)




Phylogeny of SARS
virus strains

~p« - infects bats

= - infects civets

't' - infects humans
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Confirmed Coronavirus Cases

Total confirmed cases of the Wuhan coronavirus in 2020
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%ﬁ* Coronavirus 2019-nCoV Global Cases by Johns Hopkins CSSE
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25 January 2020 - Imperial College London

2.6 [1.5-3.5]
Report 3: Transmissibility of 2019-nCoV
(Download Report 3)

Natsuko Imai, Anne Cori, Ilaria Dorigatti, Marc Baguelin, Christl A. Donnelly, Steven Riley, Nell M. Ferguson
WHO Collaborating Centre for Infectious Disease Modelling, MRC Centre for Global Infectigus Disease Analysis, |]-IDEA, Imperial
College London, UK

Note: This is an extended version of an analysis previously shared with WHO, governfnents and academic networks between 22/1/20-

24/1/20.

Summary Report 3
Self-sustaining human-to-human transmission of the novel coronavirus (2019/CoV) is the only plausible explanation of the scale of
the outbreak in Wuhan. We estimate that, on average, each case infected 2.6 (uncertainty range: 1.5-3.5) other people up to

18th January 2020, based on an analysis combining our past estimates of the size of the outbreak in Wuhan with computational
modelling of potential epidemic trajectories. This implies that control measures need to block well over 60% of transmission to be
effective in controlling the outbreak. It is likely, based on the experience of SARS and MERS-CaoV, that the number of secondary cases
caused by a case of 2019-nCoV is highly variable - with many cases causing no secondary infections, and a few causing many.



Disease RS

Diphtheria
Ebola
Seasonal flu
Measles
Mumps

Pertussis (whooping cough)

Polio
Rubella
Smallpox

SARS coronavirus
MERS coronavirus
2019 novel coronavirus

6—7
1.5-2.5
1-2
12-18
47
12 — 17
5_7
5_7
57
3
<1
1.4 — 2.5**



nature

Letter | Published: 17 November 2005

Superspreading and the effect of
individual variation on disease
emergence

J. O. Lloyd-Smith &, S. J. Schreiber, P. E. Kopp & W. M. Getz

Nature 438, 355-359(2005) | Cite this article
2382 Accesses | 854 Citations | 63 Altmetric | Metrics
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Metadoon ano AGUUNTWHUATIKOUC

Visit to Germany

Flight to
China

In dex Fatient P —

Patient 1

Patient 2

Patient 3

Patient 4
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l. Symptoms
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e Contact with Patient 1
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Symptoms
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Symptoms
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MnynR: NEJM
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After choir practice with one symptomatic person,
87% of group developed COVID-19
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Index case ® 32 confirmed and 20 probable cases @ unaffected person

e Avoid groups

COVID-19 spreads easily - Stay at least 6 feet apart
 Wear face coverings

CDC.GOV bit.ly/MMWRS51220 MMWR
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Log risk ratio

Absolute risk (%)
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Country Respirator  Infection Events, Events, no % weight
(0=no) face mask face mask (random)
(n/N) (n/N)
Health-care setting
Scales et al (2003)* Canada 0 SARS 316 415 070 (0-19-2-63) 32
Liv et al (2009) China 0 SARS 8123 43/354 054 (0-26-111) 67
Pei et al (2006)© China 0 SARS 11/98 61/115 021(012-038) 79
Yin et al (2004)™ China 0 SARS 46/202 31/55 0-40(0:29-057) 103
Park et al (2016)" SouthKorea 0 MERS 3124 2/4 025 (0.06-1-06) 28
Kim et al (2016)% SouthKorea © MERS 017 12 - 013 (0-01-2-30) 08
Heinzering et al (2020)*  USA 0 CoVID-19 0/31 316 < - + 003 (0002-054) 09
Nishiura et al (2005)** Vietam 0 SARS 8/43 17/72 ; 079(037-1:67) 65
Nishiyama et al (2008)* Vietnam 0 SARS 17/61 14/18 0-36(0-22-058) 9.0
Reynolds et al (2006)* Vietnam 0 SARS 8/42 14/25 034 (0:17-0-69) 67
Loeb et al (2004)" Canada 1 SARS 3/23 519 023(0-07-0.78) 36
Wang et al (2020)* China 1 COVID-19 0/278 10/215 - ; 004 (0-002-0-63) 09
Seto et al (2003)" China 1 SARS 0/51 13/203 . 2 015 (0.01-2-40) 09
Wang et al (2020)™ China 1 COVID-19 1/1286 119/4036 —_— 0-03 (0-004-0-19) 17
Alraddadi et al (2016)* Saudi Arabia 1 MERS 6/116 12/101 -.- 044 (017-112) 50
Ho et al (2004)° Singapore 1 SARS 2/62 2/10 ; 016 (0-03-1.02) 19
Teleman et al (2004)“ Singapore 1 SARS 3126 33/60 021(0.07-0-62) 42
Wilder-Smith etal (2005)"  Singapore 1 SARS 6/27 39/71 040 (019-0-84) 65
Kietal (2019)¢ SouthKorea 1 MERS 0/218 6/230 — 0.08 (0-005-1-43) 08
Kim et al (2016) SouthKorea 1 MERS V444 16/308 —— 0.04(0-01-033) 16
Hall et al (2014)® Saudi Arabia 1 MERS 0/42 0/6 : (Not calculable) 0
Ryuetal (2019)% SouthKorea 1 MERS 0/24 0/10 (Not cakulable) 0
Park et al (2004)" USA 1 SARS 0/60 0/45 : (Not calculable) 0
Peck et al (2004)" USA 1 SARS 013 on9 (Not cakulable) 0
Burke et al (2020)” USA 1 COVID-19 0/64 013 : (Not calculable) 0
Ha et al (2004)* Vietnam 1 SARS 0/61 0/1 : (Not calculable) 0
Random subtotal (P=50%) 126/3442 445/6003 O 0:30(0-22-0-41) 819
Non-health-care setting :
Lav et al (2004)% China 0 SARS 12/89 25/98 053 (0-28-0.99) 75
Wu etal (2004)* China 0 SARS 25/146 69/229 057 (038-0.85) 97
Tuan et al (2007)% Vietnam 0 SARS 0/9 7/154 T 1.03 (0-06-16-83) 09
Random subtotal (F=0%) 371244 101/481 > 056 (0-40-0.79) 181
Unadjusted estimates, overall (F=48%) 163/3686 546/6484 é 034 (0-26-0-45) 100.0

Adjusted estimates, overall (1 COVID-19, 1 MERS, 8 SARS)

Interaction by setting, p=0-049; adjusted for NGS and distance, p=0-11

\
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Favours face ma<dk Favoure no face mack

aOR 0-15 (0.07-0-34)
aRR 0-18 (0-08-0-38)
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spent at least 15 minutes with 139 clients
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* Lockdown

* Testing



Daily number of infections

Daily number of infections
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Governmental intervention

¢ First intervention ¢ Later intervention

Lockdown - .
Public events { _,
School closure { .

Self isolation { _,

Social distancing [—s——+—
encouraged |

0 25 50 75 100
No effect on transmissibility Ends transmissibility

Relative reduction in R, (%)
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* Mpoypappata self-test
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Figure 2b
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Figure 4a

Distance of lowest night-time temperature (7-day moving average) from 18°C
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Figure 4b

-10

Effective growth factor vs temperature distance from 180C (Sep-Oct 2020)
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Figure 5a

Ratio of Observed/Expected Cases
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Figure 5b
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HOME » SCIENCE » VOL. 371, NO. 6536 » AGE GROUPS THAT SUSTAIN RESURGING COVID-19 EPIDEMICS IN THE UNITED STATES

RESEARCH ARTICLE f ¥ in @ ®& =

Age groups that sustain resurging COVID-19 epidemics
in the United States

MELODIE MONOD ALEXAMDRA BLEMEINSOP , RIAOYLIE XI, DANIEL HEBERT, SIVAN BERSHAN, SIMON TIETZE, MARC BAGUELIN , VALERIE C. BRADLEY, ¥l CHEN

,[..] ON BEHALF OF THE IMPERIAL COLLEGE COVID-19 RESPONSE TEAM +19 authors Authors Info & Affiliations

SCIENCE - 2Feb 2021 - Vol371,lssue 6536 - DO 10.1126/science. abef372

The majority of COVID-19 infections originate from age
groups 20 to 49

To quantify how age groups contribute to resurgent COVID-19, it is not enough to esti-
mate reproduction numbers, because reproduction numbers estimate the number of
secondary infections per infectious individual, and the number of infectious individu-
als varies by age as a result of age-specific susceptibility gradients and age-specific
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MNaBoyeveia to 2020

Table 1. Pathogenicity and Transmissibility Characteristics of Recently Emerged Viruses in Relation to Outbreak Containment.

Case Fatality
Virus Rate (%) Pandemic
2019-nCoV Unknown* Unknown
pHINI 0.02-0.4 Yes
H7N9 39 No
NL63 Unknown Unknown
SARS-CoV 9.5 Yes
MERS-CoV 344 No
Ebola virus (West 63 No

Africa)

Contained

No, efforts ongoing

No, postpandemic circulation and es-
tablishment in human population

No, eradication efforts in poultry res-
ervoir ongoing

No, endemic in human population

Yes, eradicated from intermediate ani-
mal reservoir

No, continuous circulation in animal
reservoir and zoonotic spillover

Yes

Remarks

58% of cases result from nos-
ocomial transmission

70% of cases result from nos-
ocomial transmission

* Number will most likely continue to change until all infected persons recover.

Source: NEJM




Ability to contain emerging virus

in absence of countermeasures

Mild or asymptomatic

Patients seek health care and can
be diagnosed and isolated, and
their contacts can be traced.

A caveat is that coronaviruses
have a propensity for noso-
comial spread.

Patients do not seek health care,
do not receive a diagnosis, and
may spread the virus to contacts.

MnynR: NEJM
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Day of lliness
Fever (°C)
Cough
Rhinorrhea
Fatigue
Nausea
Vomiting

Diarrhea

Abdominal
Discomfort

Hospital
Travel

from Urgent Day Day Day Day Day Day Day  Day

China Work Work Home Care 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 2 9 10 11 12
Subjective Subjective 39.0 19 4 39.1 37.3

fever fever

Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan, Jan,

15 16 17 18 19 20 21 22 23 24 25 26 27

Date

Day

13

36.3

Jan,
28

Day
10

14

308

Jan,
29

Day
11

15

36.3

Jan,
1]




MPWLHEG NUEPEC TNC TAVINHLOG

Disease “ Case-fatality rate

Diphtheria 6-7 5-10%

Ebola 1.5-2.5 25-90 %
Seasonal flu 1-2 <01%
Measles 12 -18 0.1-0.2%
Mumps 4 -7 0.01 %
Pertussis (whooping cough) 12 -17 4%

Polio S5—-7 5 — 10% (paralytic polio)
Rubella S5—-7 3—6% (developing countries)
Smallpox 5-7 30% (variola major)
SARS coronavirus 3 9-16%

MERS coronavirus <1 30 - 40%

2019 novel coronavirus 1.4 - 2.5* 4%**

‘R, value does not take into account case-fatality rate. Ebola, with a small R, value, cause widespread panic because of the high case-fatality rate. Measles is
very infectious but perceived as not dangerous (as deadly as Ebola) but we now know measles cause “immune amnesia” (i.e. erase immune memory from
previous infections) **figures will change in the course of the outbreak || @Vaccinologist



Kuplotl Mapayovtec

HAw o
Dulo
2UVVOONPOTNTEC

[eveTIKn evaloBnola



Diabetes

Obesity

Hypertension

History of Heart Failure

Ischaemic Heart Disease

Solid Organ Tumours

Chronic Obstructive Pulmonary Disease

Chronic Kidney Disease

Immune Compromised Status

Cancer

Neurological Conditions

Smoking

Pregnancy

Source: ECDC (Retrieved on 24-10/21)
https://www.ecdc.europa.eu/en/covid-19/latest-evidence/risk-factors-risk-groups



Preprints with THE LANCET

Preprints with The Lancet is part of SSRN s First Look, a place where journals identify content of
interest prior to publication. Authors have opted in at submission to The Lancet family of journals to
post their preprints on Preprints with The Lancet. The usual SSRN checks and a Lancet-specific check
for appropriateness and transparency have been applied. Preprints available here are not Lancet
publications or necessarily under review with a Lancet journal. These preprints are early stage research
papers that have not been peer-reviewed. The findings should not be used for clinical or public health
decision making and should not be presented to a lay audience without highlighting that they are
preliminary and have not been peer-reviewed. For more information on this collaboration, see the
comments published in The Lancet about the trial period, and our decision to make this a permanent
offering, or visit The Lancet’s FAQ page, and for any feedback please contact preprints@|ancet.com.

Age Specific Associations Between Underlying
Conditions and Hospitalisation, Death and In-Hospital
Death Among Confirmed COVID-19 Cases: A Multi-

Country Study Based on Surveillance Data

21 Pages - Posted: 31 Aug 2021



Cancer

Adjusted odds ratio (aOR) Predicted probability
Hospitalisation Death In-hospital death Hospitalisation Death In-hospital death
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Cardiac disorder
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Diabetes
Predicted probability
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Age (years)

Hypertension
Adjusted odds ratio (aOR)
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Immune deficiency disorder

Adjusted odds ratio (aOR) Predicted probability
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Kidney disease
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Liver disease
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Lung disease
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Neurological disorders
Adjusted odds rafio (aOR)

Hospitalization Death In-hospital death
80+ @ - ‘-
70-794 @ - "
B 60-60 - - - -
B 50-59+ - o o
=2y
% 40-49 « i = T e
<+ 30-30 - - i -—.—r
20-29 4 s —— —_——s
=20 < - L | i ——
1 4 16 64 256 1 4 16 64 256 1 4 16 64 256

a0R (95% confidence interval)

~&— No condition

Predicted probability

Hospitalisation Death In-hospital death

80+ = . P —y— —
70-79 4 . hd -
60-69 - - —— o* T
50504 o "~ 4 S
40494 o - » o«
30-39- ¢ % ]
20-29 ¢ ~* | A

<201 e “* 2 "

0 20 a0 0 20 40 0 20 40

Predicted probability, % (95% confidence interval)

-&— 1 condition



Preprint not certified by peer review

Pfizer-BioNTech and Oxford AstraZeneca COVID-19 vaccine

Figure 2a: cohort vaccine effectiveness 28 to 90 days after dose one of vaccination
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Figure 2b: cohort vaccine effectiveness 14+ days after dose 2 of vaccination
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Number of underlying conditions
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AekEpBproc 2020

Alpha (UK): N501Y (“Nelly”) 69-70del P681H
Beta (SA): N501Y E484K (“Eeek”) K417N

Gamma (Brazil): N501Y E484K K417T



2TEAEYOC Avnouyiac

deBpouaproc 2021
Delta

D614G (“Doug”), T478K, P681R, L452R



SARS-CoV-2 Varnant Related spike protein

B.1.427 S L452R
B 1.429 > L452R
B.1.1.7 > E484K
B.1.351 > E484K
ZuykAivouoa EEEALEN - s EABAK
P.2 - E484K
B.1.525 > E484K
B.1.526 - L452R  Some strains E484K
B.1.526.1
B.1.617 > L452R

B.1.617.1

B.1.617.2

B.1.617.3



L
Science i R C

HOME > SCIEMCE » FIRST RELEASE » RAPID ASSESSMENT OF SARS-COV-2 EVOLVED VARIANTS USING VIRUS-LIKE PARTICLES

f ¥ in & & =

5 REPORT

Rapid assessment of SARS-CoV-2 evolved variants us-
ing virus-like particles

ABDULLAH M. SYED f_.) , TAHA Y. TAHA, (‘g , TAKAKDO TABATA, @. IREME P. CHEN {3 , BLISOM CILING, MIR M. KHALID @ , BHARATH SREEKUMAR @. , PEI-YI CHEMN .[‘_.),

Authors Info & Affiliations

JEMMIFER M. HAYASHI G.KATARZVNAM SOCZEK G,MELANIE oTT {3 ,AND JENMIFER A DOUDMA @ fewer

SCIENCE - 4 MNov 2021 - First Release + DO 10.1126/science.ablé]184

R203M

ENI2TA2ZH



2TeEAEXN Avnouyiog
AekepBproc 2021

Omicron

Omicron BA.1 (alias B.1.1.529.1)
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Avian HS

K627,N701 and R591
Swine viruses each confer replication

competence in the upper
respiratory tract at _
human body temperature

Human H1

Avian viruses

Human H3

Human viruses
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