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Novel Personal Protective Equipment (PPE) gkt
. . case with NO aerosol-generating
Corona\[irus ACCOfdlng to Healthcare Activities procedure (including ambulance staff)

COVID-19 FOR HEALTHCARE WORKERS Eye protection
PPE  medical medical . eye '“‘*05:""’ own ' Medical mask
gloves " mask - protection googles o Gown

Medical gloves

Items for specific  filtering ‘ closed heavy-duty
procedures respirators N95 or FFP2 or FFP3 apron shoes gloves

standard or equivalent

Cleaning the room of
COVID-19 patients

Triage / Points of entry screening
personnel/ Ambulance drivers
that are not handling patients

Collecting respiratory
specimens
Eye protection

Eye protection

Medical mask

Medical mask Filtering respirator

Gown

Gown
Heavy-duty gloves

Medical gloves

Closed work shoes

Caring for a suspected/confirmed

case of COVID-19 WITH
aerosol-generating procedure

Eye protection
Filtering respirator

Gown
Medical gloves
Apron

™

General public/ Staff working in
other areas than health facilities

Cloth mask
(non-medical mask)

Dy World Health
Organization
Bangladesh
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Hand & Body wash
Surface wipe, UV, left over time
Equipment heat, soak, wipe

Air filter & exchange, natural ventilation



Table. Stability of SARS-CoV-2 at different environmental conditions.

A) Temperature*

Wirus titre |Log TCID=q mL)

C) Disinfectants™®

Timea 4°C 22°C 37°C S56°C 70°C
Flean i ¥ Fean i i) Felean i o] IelEean i ] Wiean S0
1 min M. D M.D. 551 027 M. D M.D. 6.65 0.1 5.34 0.17
5 mins M.D. M.D. E.7 0.1s M. D M.D 4.62 0.44 Ll -
10 mins M.D. M. D 6.63 007 LD MDD 3.84 0.32 L -
30 mins 6.51 027 6.52 0.ZE 6.57 07 L - L -
1 hir 657 032 6.33 0.1 6.76 005 L - L -
3 hirs 6.66 0.l6 | 046 6.36 019 L - L -
G hirs 6.67 0o 6.54 0.3z 509 026 L - L -
1Z hrs 658 o2l 623 005 528 023 L - L -
1 day 672 013 626 00s 3.23 00s L - L -
z da'g,'S 642 037 5. 028 U - L - L -
4 da'g,'S 632 027 450 018 U - L - L -
7 da'g,'S 665 oS 348 024 U - L - L -
14 days 5.04 0.1E L - L - L - L -
d) Surfaces*
Virus titre |Log TCID:q ml)
Time Paper TissUE paper Wood Clotin Glass
kdean 5D hean 5D iean =0 kAean 5D hean 15D
0 min 4. 76 010 5.48 0.0 S.66 0.39 4 B4 07 5.83 0.04
30 mins 2.1 0.05 2.19 07 3.84 0.39 2.B4 024 5.81 027
3 hirs u - U - 3.41 026 2.21" - 5.14 0.05
& hirs u U - 2.47 0.23 2.25 008 5.085 0,31
1 day U U - 2.07"° - 2o7* - 3.48 0.37
2 dﬂ'f"_-'u u L1 - U ] 2.44 019
4 days u U - u W U -
7 days u U - U u U
Time Eanknote Stainless steel Plastic Mask, inner layer Mask, cuter [ayer
hd2an 5D K=an 5D Flean ] hdean =D K=an 5D
0 min 6.05 0.34 5. B0 0.0z 581 003 S5.BE 059 5.78 0.1
30 mins 5.E3 0.29 5.23 005 583 0.0d 5.B4 0ig 5.75 0.08
3 hirs 4,77 0.07 5.09 004 5.33 022 5.24 008 5.11 0.29
& hirs 4.0 0.29 5.24 008 4. 68 0. 10 5.01 050 4.97 0.51
1 dil',r 3.20 .50 4. 85 020 3.59 0.33 4.21 0.08 4.73 0.05
2 -dil',l‘i 247 0.23 4.44 020 2.76 010 3.16 0.07 4. 20 0.07
-'-'I--dil',l‘i u 126 010 227 ] 247 02g 3171 0.50
N\ 7 dﬂ'f"_-'u u L1 - U - ] - 2.79 0.45

Virus titre (Log TCIDsg/mL)
Disinfectant
(Working concentration) 5 mins 15 mins 30 mins
Household bleach (1:49) U U U
Household bleach (1:99) U U u
Hand soap solution (1:49) 6 U U
Ethanol (70%) u u U
Povidone-iodine (7.5%) U U U
Chloroxylenol (0.05%) u u U
Chlorhexidine (0.05%) U U U
Benzalkonium chloride (0.1%) U U U

D) pH*
Virus titre

(Log TCIDsg/mlL)

pH
(60 mins) Mean +5D
3 5.55 0.25
i | 5.67 0.36
5 5.73 0.04
6 5.75 0.08
7 5.58 0.22
3 5.70 0.14
9 5.54 0.44
10 5.51 0.11

ChinAWH, Chul TS, Perera MR
A, et al. Stability of SARS-CoV-2 in
different environmental
conditions. Lancet Microbe 2020;
published online April 2,
https://doi.org/10.1016/S2666-
5247(20)30003-3.



S¥ETIIAT VAIUAY U wf7 NSYANE  auAULAd

(F1ua)

&

24

g List N: Disinfectants for Coronav. X

8 epa.gov/pesticide-registration/list-n-disinfectants-coronavirus-covid-19 g @ » o

BE An official website of the United States government.

™ United States
S Em Environmental Protection
" Agency
Environmental Topics

Search EPA.gov Q
CONTACTUS  SHARE @ @

Laws & Regulations About EPA

Pesticide Registration

Pesticide Registration

Fiome List N: Disinfectants for

About Pesticide

Reghtraton Coronavirus (COVID-19)

Electronic Submission of
Applications

NAEF N

HUNNANau"ys  vuananauns

(Fulu) (Auuan)

-N ENGL J MED 382;16, April 16, 2020; DOI: 10.1056/NEJMc2004973
- Lancet Microbe 2020; https://doi.org/10.1016/52666-5247(20)30003-3



A Few Important Reminders about Coronaviruses and Reducing the Risk of Exposure:

» Coronaviruses on surfaces and objects naturally die within hours to days. Wammer temperatures and exposure to sunlight will
reduce the time the virus survives on surfaces and objects.

» Nomal routine cleaning with soap and water removes germs and dirt from surfaces. It lowers the risk of spreading
COVID-19 infection.

- Disinfectants kill germs on surfaces. By killing germs on a surface after cleaning, you can further lower the risk of spreading
infection. EPA-approved disinfectants are an important part of reducing the risk of exposure to COVID-19. If disinfectants on this
list are in short supply, alternative disinfectants can be used (for example, 1/3 cup of bleach added to 1 gallon of water, or 709

alcohol solutions).
Has the area been unoccupied forthe last 7 days?

If your workplace, school, or business has been unoccupied for7 days ormore, it will only need yournormal routine cleaning to reopen
the area. This is because the virus that causes COVID-19 has not been shown to survive on surfaces longer than this time.

« Do not overuse or stockpile disinfectants or other supplies. This can result in shortages of appropriate products for others to use
Isthe area outdoors?
Outdoor areas generally require nommal routine cleaning and do not require disinfection. Spraying disinfectant on sidewalks and in

parks is not an efficient use of disinfectant supplies and has not been proven to reduce the risk of COVID-19 to the public. You should
maintain existing cleaning and hygiene practices for outdoor areas.

« Practice social distancing, wear facial coverings, and follow proper prevention hygiene, such as washing your hands frequently
and using alcohol-based (at least 60% alcohol) hand sanitizer when soap and water are not available.



Table B.1. Air changes/hour (ACH) and time required for

airborne-contaminant removal by efficiency *
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[Portable air cleaner]

Microdroplets containing virus:

Outside air intake in cubic feet per minute (cfm)«60
Volume of work space (ft%)

Air Changes per hour =

In other words:

Air Changes+Room Volume
60

Outside air intake rate (cubic feet per minute) =



Considerations for Use of Upper-Room UVGI

* The most important locations for UVGI are high-risk indoor settings. These include:
- Areas with an increased likelihood of sick people (for example, school nurse's office,
hospital waiting room).
- Crowded spaces, particularly when the health status of occupants is unknown (for
example, courtrooms, lobbies, homeless shelter sleeping areas).

- Spaces where people must take off masks to eat or drink (for example,
school/institutional cafeterias, restaurants, break rooms).

- Areas where it is difficult to stav at least 6 feet apart from others.

¢ UVGI is recommended in spaces with insufficient or no mechanical HVAC systems or where
adequate natural ventilation cannot be maintained year-round. Spaces must be at least & feet
tall, but a minimum ceiling height of 8.5 feet is preferred, with some airflow to move air (for
example, fans at low speed). Upper-room UVGI is not necessary in open-air environments,
such as outdoor open-air seating areas.

e |f the HVAC system allows for efficient filtration or provides outdoor air flow above minimum

code requirements, it will remove most airborne virus particles and upper-reom UVGI would
not add as much benefit.

https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation/uvgi.html
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COVID-19 VACCINE & Immunogenicity
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Andrew J. Pollard et al, A guide to vaccinology: from basic principles to new developments, Nature Reviews Immunology, Feb 2021, vol 21, p83-100.



Computational and Structural
Biotechnology Journal 19 (2021)
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EFFICACY

APNIIAN

Group Group Size Number Infected Infection Risk If in U.S. Population

1 vaccine efficac
Placebo 21,830 162 S =(.74% 2A421,200 y
. ( about 2.5 million) — 074 / 004
— 0]
_ _L_ = 0.04% 131,200 = 05%

Vaccine 21,830 8 31830 a (131 thousand)

Real world outcomes : infection, hospitalization, death, etc.
in specific interested social community
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Demographic factors

}

\

Vaccine access factors

Heterologous prime-boost

/ national vaccine bodies

Vaccine effectiveness \

| Positive effect on VE
I Negative effect on VE

Immune factors

Viral variant factors

Unknown effect on VE

Teells

Fig. 1| Factors influencing vaccine effectiveness. Multiple factors canincrease or decrease vaccine
effectiveness (VE) at boththe individual level and the population level.

John S. Tregoning et al, Progress of the COVID-19 vaccine effort: viruses, vaccines
and variants versus efficacy, effectiveness and Escape, Nature Reviews
Immunology, October 2021, vol 21, p 626-36.
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John S. Tregoning et al, Progress of the
COVID-19 vaccine effort: viruses, vaccines
and variants versus efficacy, effectiveness
and Escape, Nature Reviews Immunology,
October 2021, vol 21, p 626-36.

Table 2 |Reported impact of SARS-CoV-2 variants o

pyacd ne efficacy and effectiveness
Vaccine-mediated protection

SARS-
CoV-2
variant
falso
known as)

Wihan
reference
strain

Alpha,
B1.17
{Eritish/
Kent: VOC
202012/01;
20B/501Y,
V1)

Beta,
B1.351
South
African:
20H/501Y
V)

Gamma, P1
B.1.1.28.1)

Delta,
B.1.A17.2

First Key
detected mutations

China, Reference

December  strain

20149

UK HE9N T 0

September  deletion

2020 Y144
deletion
MEO1Y
ASTOD
D6140
PaR1H

South F41TN

september

2020 ME01Y
D6140

lapan/d E464K

Brazil,

December K417NT

2020 ME01Y
D614G

India, L452R

Cecember

2070 T478K
D6140
PoE1R

S

Trans-
missibility | A7p1222 BNT162b2 mRNA-  Ad26.COV2-S NVX-  Corona
(AstraZeneca— (Pfizer— 1273 {Jehnson & CoV2373 Vac
University of  BioNTech)  (Moderna) Johnson) (Novavax) (Sinovac)
Oxford)
Reference 55=-81%" 05%* O4.1%" 6o% " BO% S0=-00r%"
strain \ J
~50% increase  75% 00 Reductions  T0%™ Ty e Unkrowr
in COMmparison by afactor
with previouwsly of 2.3=-6.4
circulating in titres of
strains™ neutralizing
antibodies™
5% increase™ 10%™ 75% Reduced 11% efficacy B0 Unknown
levels of irn the LISA,
neutralizing  66% in Latin
antibodies®™  America and
5 7% in South
Africa®™
14=22 Unkronam Moevidence Reduced oa%* Unknown  51%"
times more of reduced levels of
transmissible’ protection neutralizing
antibodies®
07% increase™  02% effec- Lower mean  Lower Noconcluswe  Unknown  Unknown
tive agginst plague SErLUITH evidence but
hospitalization™;  reduction neutraliza-  reports of 60%
one-dose reeurtraliz a- ticr titre effectnvenoss’™
effectiveness tion titresbut  (6.8-fold)
estimated at seracannew- butstill
60=71%"* tralize titres neutralized
of at least 40 by conwva-
[REF"); one lescent sera
dose of vac- frommaost
cine is B8% vaccinated
effecthe™ individuals
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Seroconversion rates for CoronaVac-vaccinated HCW-participants, determined by sVNT
ELISA using 30% inhibition as cutoff, were 85.2% (78.2% mean inhibition level) at 2-3 weeks
and 35% (25.4% mean inhibition level) at 10-12 weeks.
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Figure. Results of in vitro testing by microneutralization assay of CoronaVac-induced neutralizing A) Wild-type strain and B) Alpha-, C) Beta-, and D) Delta-variant SARS-CoV-2 antibodies (n = 207).
Overall vaccine-induced neutralizing antibodies shown at baseline, 2-3 weeks, and 10-12 weeks after second dose. Differences in mean inhibition rate were compared based on blood collection
times. p value <0.05 indicates statistical significance.

Hunsawong T, Fernandez S, Buathong R, et al. Limited and short-lasting virus neutralizing titers induced by inactivated SARS-CoV-2 vaccine. Emerg Infect Dis. 2021 Dec [2 Nov,2021].
https://doi.org/10.3201/eid2712.211772
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Vaccinations in Thai Health Care Workers, doi: https://doi.org/10.1101/2021.08.27.21262721
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18-64, Delta: all infections, Ct <30, symptomatic
= 21 d after 1st dose, - g »
no 2nd dose BNT162b2

= 21 d after 1st dose, | - _._._
no 2nd dose ChAdOx1 &

= 14 d after 2nd dose BNT162b2

iy

= 14 d after 2nd dose ChAdOx1

;

Mot vaccinated, previously positive - ' 4’#

T T T

0 25 50 75 100

Vaccine effectiveness (95% Cl)

IF YOU RECEIVED IF¥OU RECEIVED
Pfizer-BioNTech or Moderna Johnson & Johnson's Janssen
You are eligible for a booster if you are: You are eligible for a booster if you are:

18 years or older
e 65 years or older

When to get a booster:
At least 2 months after your shot

e Age 18+ who live in [ong-term care

settings
* Age 18+ who have underlying Which booster should you get?

medical conditions Any of the COVID-19 vaccines authorized in
+ Age 18+ who work or live in high-risk the United States

settings

When to get a booster:
At least 6 months after your second shot

Which booster should you get?
Any of the COVID-19 vaccines authorized in
the United States

& Any PCR positive
@& Ct<30
& Reported symptoms

Koen B. Pouwel, et al, Effect of Delta variant on viral burden and vaccine
effectiveness against new SARS-CoV-2 infections in the UK, NATURE MEDICINE,
https://doi.org/10.1038/s41591-021-01548-7

SHOULD get boosted dose
- Age >65Y0 or > 50 YO plus medical U/D
- High risk exposure work or living

get boosted dose
- Age 18-50 plus medical U/D

COVID-19 Vaccine Booster Shots
US-CDC, updated Oct. 27, 2021
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- Property Limitation

RT-PCR
- Detect specific - Not designate
SARS-CoV-2 viral viability
target gene(s)
ATK - Detectprotein - LimitSe/ Sp
- PPVINPV depend

on prevalence



WHEN & COVID-19 screening

GUIDED-TEST

ATK (high disease burden)

serial ATK

Asymptomatic without

high-risk contact

(= long enough period that
mask can’t be put on)




Figure 1. Exposure Window Period Among
Secondary Cases and Noncase Contacts
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Figure 2. Number of Contacts, Secondary Cases, and Secondary Clinical Attack Rate by the Time of First Exposure
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2.3 COVID-19 isolation
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CDC Centers for Disease Control and Prevention

@ CDC 24/7: Saving Lives, Protecting People™

Symptom-Based Strategy for Discontinuing
Transmission-Based Precautions

Patients with mild to moderate illness who are not severely immunocompromised:

e Atleast 10 days have passed since symptoms first appeared and

* At least 24 hours have passed since last fever without the use of fever-reducing medications
and

* Symptoms (e.g., cough, shortness of breath) have improved

Patients who were asymptomatic throughout their infection and are not severely
immunocompromised:

e At least 10 days have passed since the date of their first positive viral diagnostic test.
Patients with severe to critical illness or who are severely immunocompromised:

e Atleast 10 days and up to 20 days have passed since symptoms first appeared and

* At least 24 hours have passed since last fever without the use of fever-reducing medications
and

* Symptoms (e.g., cough, shortness of breath) have improved
* Consider consultation with infection control experts
Patients who are severely immunocompromised may produce replication-competent virus beyond

20 days after symptom onset or, for those who were asymptomatic throughout their infection, the
date of their first positive viral test. Consultation with infectious diseases specialists is

Cycle Threshold Values for M1 Target
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Presymptomatic SARS-CoV-2 Infections and Transmission

in a Skilled Nursing Facility
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2.2+2.3 Preoperative COVID-19 screening

Non-aerosol

generating

History of Aerosol
COVID-19 generating condition
NO or RT-PCR
Past infection
(>90D)
Recent infection Test is not necessary
(£90D) (except severe

immunocompromised groups)

considered only for time-sensitive
operation(s)/procedure(s)

condition

Test is not
necessary

Test is not
necessary
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3.1 COVID-19 screening in HCWs
- When
- How

- When
- How

3.3 COVID-19 in HCWs
- Rx
- Returning to work & WELCOME




HCWs COVID-19 screening

Passive Enhanced-passive

HCWs expanded testing among asymptomatic HCWs

: depend on HCWs vaccine status and new COVID-19
cases detected in that center

https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html




Contact with a person with COVID-
19 in the last 14 days

" symptomsof Yes - Restrict from work o ,  Positive
\ COVID-19? — " | -TestforCOVID-19

No l

Exposure ) - Negative

Risk Level? ¢
- - - _ Including HCWs
High Rk LlowRisk | (non-immunocompromised)
E . .
xpostre Exposure | \who infected with COVID-19

l within 90 D

Depend on vaccine l
status & S/S

Self-monitoring for 14 days
after last exposure; no

Active monitoring;
restrict from work for 14

Negative; symptoms

Negative > resolved

[ days after last exposure restriction from work
. T . ™~ Yes
es \ o
Test for bevelops ‘ Develops - Restrict from work
==l fever or | fever or >
COVID-19 ‘ - Test for COVID-19
\ symptoms? ¢ . symptoms? /
Positive Positive
Testat D2  rewm }
& D 5 7 towork

Case
Management

High risk Exposure

Higher-risk

- not wearing a respirator or facemask

- not wearing eye protection index
COVID-19 patient was not wearing a
cloth mask or facemask

- not wearing all recommended PPEs
while performing aerosol-generating
condition

Close contact
- within 6 feet for > 15 minutes
- > 24-hour period

https://www.cdc.gov/coronavirus/2019-ncov/hcp/non-us-settings/public-health-
management-hcw-exposed.html
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4.1 Feedback: LEVEL self, unit, organization and hospital
4.2 Data gathering
4.3 KPI of patient care

etc.



SUMMARY: HCWs & beyond

PREOP PERIOP POSTOP

ARTATUATL LLaﬂﬁ/ﬁﬂLLuzﬁ’]qgu\Lﬁ - Pure non-CoOVID-19

Usziiuanniglam coviD-19 s
UseldumINUaeNauda anUsed® way aln | COVID-19 PUI

Hsin/dmontsla (+ non-COVID-19 condition)
m??qﬁﬂUﬂﬁ‘zﬁuﬁLﬂﬂﬂ')ﬂLﬂu COVID-19 Lay .
-  Active COVID-19

gAnsuanlsnle

Bands test Idmunzay ulanaibessuls (+ non-COVID-19 condition)

Qmmmﬂﬂaummmm/ﬁmmi 1m/ - Past-COVID-19 = non-COVID-19

WHulzauuLazlaamnne
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