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REVIEWS

8 December 2019
Onset of the first recorded case in
Wuhan

28 February 2020

WHO risk assessment increased to
very high on the global level

31 December 2019
First report of 27 cases of pneumonia
with unknown cause in Wuhan, China

11 February 2020

ICTV named virus SARS-CoV-2 and
WHO named disease COVID-19

9 January 2020

China announced the identification of
a novel coronavirus as the causative
agent of the pneumonia outbreak

I

11 March 2020
WHO defined COVID-19
as a pandemic

13 January 2020
Case of a traveler from
Wuhan was confirmed

in Thailand

20 January 2020
Human-to-human

transmission was [

confirmed

2 October 2020
>34,000,000 cases and
>1,000,000 deaths

23 January 2020
Wouhan city was
locked down

29 January 2020
The coronavirus
spread to all 34
provinces across
China

October

30 January 2020
WHO declared a
PHEIC alert

Fig. 1| Timeline of the key events of the COVID-19 outbreak. The first recorded cases were reported in December
2019in Wuhan, China. Over the course of the following 10 months, more than 30 million cases have been confirmed
worldwide. COVID-19, coronavirus disease 2019; ICTV, International Committee on Taxonomy of Viruses; PHEIC, public
health emergency of international concern; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; WHO, World

Health Organization.
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FEMH policy before 2021/5

* Everyone should wear mask before entering the hospital

* Online TOCC (travel, occupation, contact of cases, cluster)

* |F fever and any TOCC, send patient to emergency department
e Test (RT PCR) if any suspicion. Turn around time about 1 day
* Quarantine in single patient room

* Daily online healthy status report from employee

 Specialized ward for this pandemic
* Minimize patient stay in emergency department

e Set alcohol sanitizer at entrance, elevators, and crowded area

* In-hospital social distancing



SARS-CoV-2 transmission

Points of entry:
Eyes, nose, or
mouth

Urine/feces: e N
RNA found in . & 5
both; live virus 4

[ ) [ )

cultivated from
few specimens

Environmental Susceptible
Stability Host

Galbadage. Front Public Health. 2020;8:163. WHO. Scientific Brief. July 9, 2020.
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+ 7. HVNI with Mask — velocity Figure 8. HVNI without Mask - velocity > 13. HVNI with Mask — Leakage Figure 14. HVNI without Mask — Leakage

+11. No Therapy with Mask - vel i - Figure 18. No Therapy without Mask - Leaka
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Airborne transmission

* Airborne transmission is defined as the spread of an infectious agent
caused by the dissemination of droplet nuclei (aerosols) that remain
infectious when suspended in air over long distances and time

* Airborne transmission of SARS-CoV-2 can occur during medical
procedures that generate aerosols (“aerosol generating procedures”)
e Particularly in indoor settings with poor ventilation
* Intubation
* Beware of inhalational medication
* N95/face shield
* Filter //;:,‘]‘
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Airborne transmission of SARS-CoV-2 can occur
under special circumstances

Pathogens that are mainly transmitted through close contact (i.e., contact transmission and droplet
transmission) can sometimes also be spread via airborne transmission under special circumstances.
There are several well-documented examples in which SARS-CoV-2 appears to have been transmitted
over long distances or times. These transmission events appear uncommon and have typically
involved the presence of an infectious person producing respiratory droplets for an extended time
(>30 minutes to multiple hours) in an enclosed space. Enough virus was present in the space to cause
infections in people who were more than 6 feet away or who passed through that space soon after
the infectious person had left. Circumstances under which airborne transmission of SARS-CoV-2
appears to have occurred include:

* Enclosed spaces within which an infectious person either exposed susceptible people at the
same time or to which susceptible people were exposed shortly after the infectious person had
left the space.

¢ Prolonged exposure to respiratory particles, often generated with expiratory exertion (e.g.,
shouting, singing, exercising) that increased the concentration of suspended respiratory droplets
in the air space.

¢ Inadequate ventilation or air handling that allowed a build-up of suspended small respiratory
droplets and particles.
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Viral genomes deduced from these 2 SARS-CoV-2-positive cases differed only by 1 nt. Retrospective investigation, including closed-circuit
television camera footage, confirmed that neither case-patient left their room during the quarantine period. No items were shared between
rooms, and other persons did not enter either room. The only time the 2 quarantined persons opened their respective doors was to collect
of food that was placed immediately outside each room door. The only other time they might have opened their doors would be for RT-
PCRs, which were conducted in 3-day intervals. However, because these 2 case-patients arrived 1 day apart, it is unlikely that they would be
tested on the same day. Airborne transmission across the corridor is the most probable mode of transmission.

We sequenced complete SARS-CoV-2 genomes from case-patients A and B (Appendix) and confirmed that . .

these genomes were VOC Omicron (Pango lineage B.1.1.529) (Figure, panel A). Viral sequences from these 2 i'g._: i
case-patients differed by only 1 nt. Viral sequence from case-patient A was highly similar to those of the first i

few reported Omicron cases identified in South Africa and Botswana (Appendix Table 1). Because many ;'v'
countries have just reported detection of this VOC (https://www.gisaid.org/hcov19-variants ), the actual |
genetic diversity of this virus lineage requires further investigations. Figure. Detection of severe acute

respiratory syndrome coronavirus 2
Omicron variant in 2 patients (cases A
and B) in Hong Kong, China, November

Probable Transmission of SARS-CoV-2 ot
Omicron Variant in Quarantine Hotel, Hong "~
KOng, China, November 2021 \-S mutations, NSP4-T4921, NSP6-

variants.

The laboratory and epidemiologic features of the Omicron variant are yet to be fully characterized and cannot be determined on the basis
of sequence features alone. Nonetheless, compared with other VOCs, the number of mutations found in the spike of the Omicron variant is
unprecedented. This finding results in false-negative results in some diagnostic RT-PCRs specific for the S gene (3). Many of the mutations
found in the S protein are known to alter SARS-CoV-2 antigenicity and transmissibility (5). The R203K and G204R mutations in the

L nucleocapsid protein are also associated with enhanced virus replication (6). J
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Longitudinal monitoring of SARS-CoV-2 RNA on high-touch surfaces in a community setting

Overall n=348 n=160
Trash can 125.0%|n=16
Liquor store 15.0% n=20 n=18
Bank 13.3% n=30 n=19
Metro door 12.5% n=16
Grocery store n=36 n=18
Crosswalk buttons n=48
Gas station n=29 n=20
Laundromat n=36 n=17
Gas pumps n=60 n=29
Restaurant n=30 n=16
Convenience store [0% n=20 n=19
Post office box (0% n= n=4
0 10 20 30 40 0 10 20 30 40
Percent Positive Touches/hour

Figure 1: Percentage of positive samples over the duration of the study (left) and mean touches per hour (right) at
sampling locations. Error bars show the 90 % confidence interval around the mean. For percent positive, n=number
of samples collected. For touches/hour, »=number of surfaces observed. N.D. signifies that no observational data

was collected at that location.
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Table S1: Samples positive for SARS-CoV-2, including surface area of each surface, sampling date, and Ct

values and quantities for the N1 and E assays.

N1 E Sarbeco
Sample Source i:;ace Surface Sampling Caq a Quantigyb Cq Quantigyb
(cm?) Type Date (gc/cm?) (gc/cm?)
Bank ATM 107 Plastic ~ 5/19/2020 38.3 1/3
6/2/2020 | 38.88 1/3
Bank door handle A 287 Metal  4/28/2020 | 39.8 1/3
Bank door handle B 899 Metal 5/5/2020 | 38.96 2/3
Crosswalk button A 21 Metal ~ 3/27/2020 | 40.07 1/3
5/5/2020 | 39.71 1/3
Crosswalk button B 1.1 Plastic  4/23/2020 | 40.16 1/3
4/28/2020 | 39.84 1/3 3895 1/3
6/23/2020 | 39.84 1/3
Gas station door 314 Metal  4/28/2020 | 39.55 1/3
handle A 5/5/2020 | 39.75 2/3
Gas station pump A 173 Plastic  4/28/2020 | 39.78 1/3
Gas station pump C 173 Plastic 6/9/2020 | 38.84 1/3
Grocery store basket 109 Plastic 5/12/2020 | 38.89 2/3
handle
Grocery store door 262 Metal 5/5/2020 | 39.24 1/3 38.85 3/3
handle A 6/16/2020 | 34.41 3/3 2.54 3536 3/3
Grocery store door 29 Metal o 60020 [ 3224 33 1155 | 3288 33 272
handle B
Laundromat door 193 Metal  5/19/2020 | 39.27 1/3
handle 6/9/2020 38.35 1/3
Liquor store door 331 Metal 5/12/2020 | 38.37 2/3
handle A
Liquor store door 695 Metal  4/28/2020 | 37.58 1/3 36.17 3/3 0.1
handle B 5/5/2020 | 28.68 3/3 10243 | 2659 3/3 66.99
Metro door handle 60 Metal  5/12/2020 | 37.73 1/3 3824 2/3
6/16/2020 | 38.86 1/3
Restaurant door 203 Metal 6/16/2020 3832 13
handle
Trash can 238 Metal  4/23/2020 38.64 1/3
5/12/2020 | 39.16  1/3
5/19/2020 | 38.76  1/3
5/26/2020 | 389 1/3




Fomite transmission

* Respiratory secretions or droplets expelled by infected individuals can
contaminate surfaces and objects, creating fomites

* Viable SARS-CoV-2 virus and/or RNA detected by RT-PCR can be found
on those surfaces for periods ranging from hours to days, depending
on the ambient environment (including temperature and humidity)
and the type of surface, in particular at high concentration in health
care facilities where COVID-19 patients were being treated

* Transmission may occur indirectly through touching surfaces in the
environment, followed by touching the mouth, nose, or eyes



Real world evidence

* Despite consistent evidence as to SARS-CoV-2 contamination of
surfaces and the survival of the virus on certain surfaces, there are no
specific reports which have demonstrated fomite transmission

* People who come into contact with potentially infectious surfaces
often also have close contact with the infectious person, making the
distinction between respiratory droplet and fomite transmission

difficult to discern

* However, fomite transmission is considered a likely mode of
transmission for SARS-CoV-2, given consistent findings about
environmental contamination in the vicinity of infected cases



Other routes?

* SARS-CoV-2 RNA has also been detected in other biological samples,
including the urine and feces of some patients
* One study found viable SARS-CoV-2 in the urine of one patient
* Three studies have cultured SARS-CoV-2 from stool specimens

* To date, however, there have been no published reports of
transmission of SARS-CoV-2 through feces or urine

* Some studies have reported detection of SARS-CoV-2 RNA, in either
plasma or serum, and the virus can replicate in blood cells

* Low viral titers in plasma and serum suggest that the risk of transmission
through this route may be low
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case

aerosol

No of PCR testing and positive

13|14 [15]16[17]18[19]20[21]22[23]|24[25]|26|27]28]29]30

1 (patient)

INH

*

4 (patient)

1P

17 (caregiver)

2P

2 (patient)

1P

5 (patient)

AM

1P

7 (caregiver)

1P

8 (patient)

INH

1P

23 (caregiver)

4P

9 (patient)

™

1P

24 (patient)

INH

4P

26 (caregiver)

4P

10 (nurse)

2P

27 (nurse)

4P

3 (patient)

AM

1P

6 (caregiver)

1P

13 (patient)

AM

2P

15 (caregiver)

3P

18 (patient)

3P

12 (caregiver)

2P

21 (patient)

INH

4P

3P

22 (caregiver)
19 (caregiver)

2P

20 (caregiver)

3P

11 (nurse)

2P

Group3

14 (caregiver)

2P

16 (caregiver)

2P

25 (patient) +

INH

4P

Positive case

date of PCR

Transmission pathways of group 1: person-person, aerosol and environmental transmission.
Transmission pathways of group 2: person-person ,visiting room

Transmission pathways of group 3: person-person , dining room

/3) aerosol(INH=inhalation, TM=Trachea mask, AM=aerosol mask)

® AN
person-person %Tenvironment "b‘e_
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First nosocomial cluster of COVID-19 due to the Delta
variant in a major acute care hospital in Singapore:

investigations and outbreak response

Table |

Odds ratio associated with acquiring coronavirus disease 2019 (COVID-19) among patients on Ward | between 20" and 28" April 2021

Variable Univariable logistic regression Multiple logistic regression
OR 95% Cl P-value Adjusted OR 95% ClI P-value

Age (years)

<70 Reference group Reference group

70—-79 1.90 0.57—6.32 0.292 2.00 0.48—8.41 0.345

80—89 1.25 0.38—4.16 0.716 1.52 0.36—6.36 0.569

>90 5.36 1.17—24.43 0.030 6.26 0.88—44.5 0.067
Gender

Female Reference group Reference group

Male 0.75 0.31-1.83 0.529 0.58 0.19-1.72 0.326
With selected co-morbidities®

No Reference group Reference group

Yes 2.41 0.97-5.99 0.058 3.09 1.00—9.54 0.050
Had at least one dose of COVID-19 vaccine

No Reference group Reference group

Yes 0.42 0.14—1.24 0.116 0.21 0.05—0.95 0.043
Days on Ward | between 20" and 28" 1.36 1.15—1.61 <0.0001 1.38 1.14—1.68 0.001

April 2021
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Changes to Safe Management Measures

3. As this wave passes, our population has become more COVID-resilient, due to high vaccination and boosting rates and safe recovery from infections.
We are now able to take another step towards living with COVID-19.

4. We will remove the legal requirement for mask-wearing in indoor settings from 29 August 2022, except for settings where essential services are

carried out in enclosed and crowded areas, and which are frequently used by vulnerable persons. Based on these considerations, we will still require
the wearing of masks in the following two settings (further details in Annexes A and B):

a. Healthcare facilities, residential care homes (including welfare and sheltered homes for the aged, as well as adult disability homes) and ambulances:

These include the indoor premises of hospitals and polyclinics (inclusive of retail, food and beverages (F&B) outlets, common areas and other facilities
within the hospital/polyclinic building); private primary care and dental facilities, specialist clinics, Traditional Chinese Medicine (TCM) clinics, renal
dialysis centres, clinical and radiological laboratories, day hospices; residential care homes; COVID-19 care facilities, testing centres and vaccination
centres; as well as on emergency ambulances and medical transport vehicles

b. Public transport: This covers the MRT/LRT and public buses, and indoor public transport facilities (e.g. boarding areas within bus interchanges and

MRT platforms). Mask-wearing on private transport modes, as well as school buses, private bus services and taxis, will be optional.

5. Mask-wearing required as part of sectoral regulations, such as the Singapore Food Agency’s (SFA) requirement for food handlers to maintain good
hygiene standards, will continue to apply.

6. Mask-wearing remains an effective way for us to minimise the risk of disease transmission. Even though we are currently in a state of the pandemic

where mask-wearing in many settings would no longer be mandatory, members of the public are encouraged to continue to exercise responsibility and
72




England Summary

The official UK government website for data and insights on coronavirus (COVID-19).

See the simple summary for England.

Vaccinations Percentage of population aged 12+
People o
vaccinated Last 7 days - first Last 7 days — second Last 7 days — booster 935/0
. dose dose or third dose First dose
inEngland 7490 15,417 18,120 .
NATION 882/0

Up to and including M Second dose

14 September
2095 Total - booster or 69.4%

Total - first dose Total- second dose  third dose mRoosteror TN HHEEEEEN
Allvaccinations 45’250’569 42,669’359 33,552,749 third dose

dataingEngland -t e e
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Cases

People tested positive in England

NATION
Up to and including 10 September 2022

Last 7 days

24,845 1 -353 (-1.4%)

Apr May Jun Jul Aug

All cases data in England

Sep

Deaths

Deaths within 28 days of positive test in
England

NATION
Up to and including 10 September 2022

Last 7 days
327 1145 (-30.7%)

» Rate per100,000 people: 0.6

Apr May Jun Jul Aug Sep

Alldeaths data in England



Healthcare Testing

Patients admitted in England Virus tests conducted in England
NATION NATION
Up to and including 12 September 2022 Up to and including 13 September 2022
Last 7 days Last 7 days
3,434 1194 (-5.3%) 445,435 127,545 (-22.3%)
Alpr Ml'ay Jtlm JIuI Atljg S(Iep Alpr Ml’ay JLIm JIuI Atljg S(Iap

All healthcare data in England Alltesting data in England




2022

* Test, test, and test
* Decline gradually

* Vaccination coverage exceeds 90%
e Shortening quarantine duration
* Living with virus
* Rapid antigen test replaces PCR
* Home care for mild cases

* By now, nearly 6 million documented infections
e Gradual easing of previous interventions



What is next?

* Re-infection
* Asymptomatic infection
* School policy

* Border policy (stop quarantine if RAT is negative)
* 0+7

 Stop screening in high-risk area such as hospital
e Stop masking



Thank you for your attention



