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Transmission routes

e

Droplet nuclei
< 5 pm diameter, travel =1 m

Droplets

=5 um diameter, travel <1 m
* e
.
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individual i. . ° individual
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* Transmission routes involving a combination of hand & surface = indirect contact.

Gunter Kampf et. al J Hosp Infect 2002 Feb



Early transmission dynamics in Wuhan

I Linked to Huanan market
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A novel coronavirus was officially ——

announced as the causative
pathogen of the outbreak
by China CDC

China CDC Level 2 emergency
response activated

[0 Not 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

20 o ) o upgraded to Level 1 (the highest level);
Emergency monitoring, case investigation, — national technical protocols for 2019-
45 close contact management, and market i nCoV released by NHC
investigation initiated, technical protocols
40+ for Wuhan released.; NHC notl.ﬂed WHO — Strict exit screening measures activated
and relevant. countries and regions; gene in Wuhan, people with body temperaturd
35 sequencing completed by China CDC 4 =37.39C were restricted from leaving
v 304 Huanan Seafood Wholesale — [ First confirmed case reported in anothe
b Market closed province in China (in a person who
S had traveled from Wuhan); China CDC
w5 27 Outbreak announced by WHC; vV | issued test reagent to all provinces
e NHC and China CDC involved — in China
Z 204 in investigation and response
NCIP incorporated as a notifiable
15 Case-finding activated v ! disease in the Infectious Disease
Law and Health and Quarantine
104 Pneumonia cases linked Law in China
to the Huanan Seafood
5| Wholesale Market Reagent probes and primers
v shared with the public by
0 - = China CDC
| | T | | | | | |
27 30 3 6 9 12 15 18 21 24 27 30 2 5 8 11 14 17 20
| Il I
Nov. Dec. Jan.
L [ |
2019 2020

Qutbreak Period
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Qun Li, M. NEJM med 2020
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| Alpatients

Local residents of Wuhan 483/1099(43.9%)
Wildlife 13/1099 (1.2%)
Non local residents: Recently been to Wuhan 193/616(31.3%)
Non local residents: Contacted with people from 4421616 (71.8%)
Wuhan

B =2 26% 23 FH B ¥ been to Wuhan, Contacted with people from Wuhan

thIE R

Nan-shan Zhong Clinical characteristics of 2019 novel coronavirus infection in China (1099 patients)




Persistence of coronavirus on different type:
of inanimate surface

sl

Type of surface Virus Inoculum Temperature Persistence

Steel MERS-CoV

Metal SARS-CoV
Disposable gown SARS-CoV

Plastic SARS-CoV
MERS-CoV
MERS-CoV

10°
10°
106
10°
10°
10°

20°C
30°C
4°C

RT

RT

RT
22-25°C
20°C
30°C

8-24h
>28d
5D
24h
2D

<5D

48h
8-24h

Gunter Kampf et. al J Hosp Infect 2002 Feb
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11°/3°
15°/7°
22°/13°
27°/18°
30°/22°
33°/22°
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11°/2°
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sgfe  Infection Prevention and Control

recommendation (US CDC) 20200203

1. Minimize Chance for Exposures
Before pt arrival, upon arrival, throughout duration in the healthcare setting

2. Adherence to Standard, Contact, and Airborne Precautions, Including

the use of Eye Protection
Pt placement, hand hygiene, PPE

3. Manage Visitor Access and Movement Within the Facility

4. Implement Engineering Controls
Reduce exposure by shielding HCP and other patient from infected pts

5. Monitor and Manage Ill and Exposed Healthcare Personnel

6. Train and Educate Healthcare Personnel

7. Implement Environmental Infection control

8. Establish reporting within healthcare facility and to public health authorities
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=g« 2015 MERS South Korea

2020-02-12

185 %<

28 (15.1%) Infection through
medical staff or allied health

54 (29.2%) Infection at hospitals for

the purpose of own treatment @&
103 (55.7%) Infection due to
hospital visits or care-giving €

Mortality rate 38/185 (20.5%)

& /20154 R - AABLOE - (BERNEB . EEFBREH)

_ . _ 12 : 2015EMERSBIEERHIBY - BAM186AHE - 3BAT - &
K.H. Kim et al. / Journal of Hospital Infection sitly/3baglGW TR ELE—SHNEEAS - a2 GlESZSRE % - EEEHFH




Unidentified
infection pathway
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2> Samsung medical center

1900 beds,

“In South Korea, when a parent gets sick, it is widely considered a
filial duty for the children to mobilize all connections to secure a
bed iIn Samsung or in a few other megahospitals, including one
run by another family-controlled conglomerate, Hyundal, that they
believe provide the best care.”

When that strategy fails, patients are often taken into the hospitals’
emergency rooms, where they can wait for days for a bed in a
general ward

https://www.nytimes.com/2015/06/18/world/asia/south-korean-
hospital-scrutinized-in-mers-outbreak.html



https://www.nytimes.com/2015/06/18/world/asia/south-korean-hospital-scrutinized-in-mers-outbreak.html
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= = Ooccupancy rate

Median Occupancy Rate
of Emergency Department in Seoul

overcrowding index :
o average number of patients staying for 4 hours
@ o0 the number of beds in the ED

Yu Jin Lee , PLoS ONE , June 26, 2015
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Emergencies preparedness,
response

Menu b4

Middle East respiratory syndrome
coronavirus (MERS-CoV) infection
— Republic of Korea

Disease outbreak news
12 September 2018

On 8 September 2018, the International Health
Regulations (IHR 2005) National Focal Point (NFP) of the
Republic of Korea notified WHO of a laboratory-confirmed
case of Middle East respiratory syndrome coronavirus
(MERS-CoV).

The case is a 61-year-old male Korean national who
visited Kuwait on business from 16 August through 6

September 2018. He returned to Korea via Dubai.

On 28 August, while in Kuwait, he experienced diarrhoea.

—
-
-
-
—
-
-
—
-
-
—

On 3 September his symptoms worsened and he visited a
local hospital on 4 and 6 September. On 7 September, he
returned to Korea and presented to a general hospital in
Seoul with diarrhoea and fever. A diagnosis of pneumonia
was made, and due to his travel history, MERS was
suspected. He was immediately isolated, transferred to

— e Seoul Natonal Oniversity Hospiar wnere ne was

immediately placed in an isolation ward. The patient is
currently in a stable condition.




-, 2018 South of Korea

World Health

. . Western Pacific
Organization

A Health topics v Our work v News v Emergencies v

Home [ Outbreaks and emergencies / MERS in the Republic of Korea

This time, there was no outbreak.

MERS in the Republic of Korea

On 8 September 2018, the Republic of Korea reported its first imported case of Middle East
Respiratory Syndrome (MERS) since an outbreak in 2015. The case was a 61-year-old Korean man
who had returned to the Republic of Korea on 7 September following a business trip to Kuwait.

When the patient reported his symptoms and travel history to a doctor upon arriving home, MERS
was immediately suspected. Measures were put in place before the patient arrived at the hospital to

Credit: Korea Centers for minimize contact with others. The Government immediately notified the World Health Organization

Disease Control and (WHQ), which supported the country to conduct investigations and share information internationally.

Prevention The national public health emergency operations centre kicked into action to coordinate the
response.

As a result, further spread of the disease within the Republic of Korea was prevented.
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Personal Protective Equipment
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SRER T A — R = ’S'I\ﬂ%ﬁlilﬁ(lj);%*

GRIEZEEE - Bx/)N CNS14776

LLJ—UJ(mmHg)

AESHENSEESCL) CNS14775 >95 >05

RGN (%)  ASTM F2299-03 >95
CNS14755.78.2 >80

F£7%(mmH20/CM?) CNS14777 <5 <4

Brite PR AT A CNS10285 —&K

PEEE - BREEM ~ e R (b meT ol s A
https://info.fda.gov.tw/MLMS/HO001.aspx
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FACE VASK @\

TIE TYPE DISPOSABLE
50 PCS

FACTORY: HUBEI WEIKANG PROTECTIVE PRODUCTS CO, LTD
ADDRESS: GONGQING CHUANGYE INDUSTRIAL ZONE, YEVANGRD, KANTAO, HUBEL, CHINA
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YEWANG RD., XIANTAO, HUBEI, CHINA
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N95vs FFP3 & FFP2

The most commonly discussed respirator type is N95. This is an American standard
managed by NIOSH — part of the Center for Disease Control (CDC).

Europe uses a “filtering face piece” score (FFP). This comes from EN standard 149:2001
— drafted and maintained by CEN (European Commitiee for Standardization). Let’s see
how they compare:

Respirator Filter Capacity (removes x% of of all particles that are 0.3 microns in
Standard diameter or larger)

FFP1 80%

FFP2 94%

N95 95%

FFP3 99%

N100 99.97%

As you can see, the closest European equivalent to N95 is an FFP2 (also referred to as
P2) rated respirator, which is rated at 94%, compared to the 95% of N95. Likewise, FFP3
(P3) rated respirators are most comparable to N100.

You could (over)simplify things to say:
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https://zh.wikipedia.org/wiki/NIOSH
https://zh.wikipedia.org/wiki/42CFR-84%E8%AE%A4%E8%AF%81
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N95 Surgical N95 | Surgical N95
Respirator Respirator Respirator

3M Model 3M Model 3M Model
8210 1860 1870+

Designed to help protect the wearer from exposure to V V V
airborne particles (e.g. Dust, mist, fumes, fibers, and
bioaerosols, such viruses and bacteria)

Designed to fit tightly to the face and create a seal V V V
between the user’s face and the respirator
Meets NIOSH 42 CFR 84 N95 requirements for a minimum V V V

95% filtration efficiency against solid and liquid aerosols
that do not contain oll

Cleared for sale by the U.S. FDA as a surgical mask X

Fluid Resistant — Meets ASTM Test Method F1862 X V V
“Resistance of Medical Face Masks to Penetration by
Synthetic Blood” which determines the mask’s resistance -

to synthetic blood directed at it under varying high
pressures(1] https://fastlifehacks.com/n95-vs-ffp/

<
<



https://fastlifehacks.com/n95-vs-ffp/
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(Surgical/
procedural mask)
v v v v
v v
v v
ECDC (FFP2 or FEP3) (fluid resistant )
v
England v' FFP3 v (fluid-repellent disposable gown - v
wearing scrubs underneath )
v v v v
v
Seai (Surgical/ v Y v
Canada procedural mask)
v v v v
Hong K v v ‘ Y
ong Kong (fluid resistant )
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‘ iﬂlf/,i Considerations for Protective Clothing Selectl

/ Design of protective clothing

,-" - No clinical studies have been done to compare the efficacy of gowns vs. coveralls

- Coveralls: provide 360 degree protection

- Gowns: relatively easier to put on/remove, and more familiar to HCWs, hence more likely to be
used and removed correctly. The level of heat stress generated is also expected to be less compared

o coveral B coveraHEi%%%%EfH KEPE - HEE
* Critical fabric and clothing properties ASENE . FILEAEFEERAREER

- Strength properties of the fabric and seams (e.g., tensile strength and seam strength)

- Barrier properties of seams/closures
- Size of the garment
* Donning and doffing features of protective clothing

- The ease or difficulty with which PPE is put on and removed may affect its effectiveness and the
potential for self-contamination

= Other factors

comfort (breathability, air permeability), flammability, electrostatic properties, cost, availability,
ergonomics/human factors, and integration with other types of PPE

\\ - These include factors such as compliance with regulatory agencies, durability (abrasion resistance),

" Photo credit CDC PHIL 18351, 17843, 17842

NPPTL

Mational Persanal Frotective
Technology Laberatory
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