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What is CORHA?

A collaboration of member organizations working to
improve HAI/AR outbreak detection, investigation,
control and prevention.

* CORHA operates at the intersection of public health and
healthcare

* CORHA is not a federal advisory committee
* CORHA’s member organizations:
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@ Principles & Practices «, Investigation Resources
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Updated CORHA Website |

The Council for Outbreak Response: Healthcare-Associated Infections (HAls) and
Antimicrobial-Resistant Pathogens (AR) offers a curated collection of resources to hi

improve your outbreak response activities, wherever healthcare is delivered.
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* Compiles outbrea
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investigation resources (high-
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Healthcare Outbreak Response Principles & Practices Importance of Data Sharing

° ° Training Chapters and Reporting
- Introduces public health professionals to Comprehensive reference with A Conversation with CORHA's Policy
key concepts needed to investigate a information on HAI/AR Workgroup Co-Chairs on the
’ healthcare outbreak outbreak response topics importance and challenges
’ RECEIVE UPDATES FROM CORHA

blog !

* Subscribe to CORHA listserv
for resource updates
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(HAIs) and Antimicrobial-Resistant Pathogens (AR), CORHA is a 358 Y f l:ﬂl H E
multidisciplinary collaboration of national associations and federal g é‘ _1 2 ]
agencies working together since 2015 to improve methods to detect, Hg A H Ei | ’é%%
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epidemiology and infection prevention, environmental health, public 133 v _ {
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\ ' health laboratory activities and HAI/AR reporting and regulation at e3¢ Tes »
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the local, state, and federal levels. . Wq b 7
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http://www.corha.org/

:: CORHA Principles & Practices Investigation Resources

Investigation Resources Burkholdoria anan s

[ Atso called B. cepacia, Burkholderia cepacia complex, or Bcc

* Resources by disease,

pathogen, or pathogen type
(e.g., B. cepacia, EKC, environmental
fungi)
» Suggested thresholds for facility
investigation, reporting to public e e e

water.

health, and defining an outbreak

contaminated surfaces, and environmental exposure. Outbreaks

° o have been linked to intrinsic and extrinsic contamination of various
fo r ‘ OVI D- 1 9 I nfl u e n za ‘ aur’s products used in healthcare settings. These products usually have an
’ ) 4 ® ) 4

aqueous component or are exposed to tap water. Contaminated

medical products which have led to outbreaks in healthcare facilities
c R E’ N I M include saline flushes, mouthwash, oral liquid docusate, skin

cleanser, ultrasound gel, nasal spray, nebulizers, antiseptics,

About Bec

disinfectant solutions, balloon pumps, and temperature probes.

Key Point: Maintain a low threshold (e.g., single case or small
cluster) for reporting a Bcc outbreak or product concern.

Q Read more

Resources, Guides, Reports, & Toolkits Western Health




Investigation Resources

* Setting (e.g., dialysis) and mechanism-specific resources
(e.g., medical product investigations, drug diversion)

Dialysis Safety ‘ MEN |

Bloodstream Infection Prevention in Dialysis Setting  Training: Infection Prevention in Dialysis Settings  Dialysis Su

Dialysis Wall Boxes and Drains Drug Diversion

WHAT TO KNOW Drug diversion occurs when prescription medicines are obtained or used illegally. Healthcare providers

i . . . . who steal controlled substances such as opioids for their own use put patients at risk. This can result in
There are several infection prevention and control issues unique to wall boxes. Wall boxes . ] o . ) ) . )
several types of patient harm, including infections and outbreaks (e.g., involving hepatitis C virus or

need to be cleaned, disinfected, and properly maintained to decrease risk of patient .
SR o bacterial pathogens) if a provider has tampered with an injectable medication.

infections.

ON THIS PAGE

Resources, Guides, Reports, & Toolkits

Overview

Issues and suggested strategies for wall box maintenance and interventions for infection prevention:

Y 4
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Investigation Resources

* Tools and other resources including

* HAI outbreak standardized variables list, and REDCap database
* Framework for healthcare-associated infection outbreak notification

C" oam\ The Council for Qutbreak Response: Healthcare-Associated

\ 4 Infections and Antimicrobial-Resistant Pathogens

Framework for Healthcare-Associated Infection Outbreak Notification V4: August 2022
Contents
IEPOAUCION . et et ettt oottt oot et oo bt e eeabee e eabeeeeebseeeabstaeehasee2nsee e s baneeeeaneeeemn bt e bt e e aae£eentseeaennee e neeeeantbea ek aneeenanseaenntaae e anaeseanteannnees 1
STEP 1: IMMEdiate NOTIFICATION ......ooei it b s h e b £ b e a4 £aba £4 b4 b 84488 £ b 4R 08 d 84S e e s b8 ea b hab bbb deb e nb e et e b 2
STEP 2: EXPaNAed NOTIFICAtION... ...ttt e et e st te s e ebas ettt se e sabe e sabeeeeebasae e abaeeseat s e seatae e s sabe o saseee e bbe e eaaneeeaantaeea baeeesaaneeeaabese et b aneseaanesanastsansann 7
STEP 3 PUBIiC NOT T ICAtION ... ettt ettt ettt e bt s e eeee et eee e e essesem st e ess o asseeame e emne e s e emae es s s e esbeesseam s s et 2ems b eenseeem e amse e st e eaneeesneennnas 14

CORHA-developed products are consensus driven and approved by voting representatives on the Council through a majority vote.

Disclaimer: The positions and views expressed in this framework do not necessarily represent official positions of CORHA member organizations.

Introduction

This document provides guidance for notification® in the context of a suspected healthcare-associated infection (HAI) outbreak. It is based on public health best

practices and grounded in the bioethical principles of autonomy and beneficence. A suspected outbreak can be signaled by a cluster of cases (infection or

colonization?), detection of an unusual pathogen or resistance mechanism, or even a serious infection control breach.? For the purpose of this document, all such \ '
instances will be referred to as “outbreak.”

Investigation partners (e.g., the healthcare setting and public health authorities) should consider the communication needs of all affected target populations, as Western Health



GUIDELINES FOR
FOODBORNE DISEASE
OUTBREAK RESPONSE

L/ NV %
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(OCORHA
Principles and Practices for
Healthcare Outbreak Response

Second Edition

FORES nfections and Antimicrobial-Resistant Pathogens

N

(‘ ) The Council for Outbreak Response: Healthcare-Associated
\ 1
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Principles and Practices

* Comprehensive reference for public health,
healthcare, and other stakeholders seeking to build,
standardize, or improve upon HAI outbreak response
practices.
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Principles and Practices: Chapters and Supplements
1. Overview

. Fundamental Concepts

. Planning & Preparation

. Detection & Reporting

. Investigation & Control

. Laboratory Best Practices

. Multifacility & Multijurisdictional Outbreaks
. Notification & Communication

0O N O U1 b W N

Supplement A — Medical Product Investigations
o
\

Western Health

Supplement B — Infection Control Breach Investigations



Healthcare Outbreak Response Training

Self-paced interactive e-learning based on the Designed for public health professionals
CORHA Principles and Practices for in state, territorial, and local HAI/AR
Healthcare Outbreak Response Programs.
* Hosted on CDC TRAIN
* Linked under Tools & Other Resources on Content overview:

CORHA website 1. Introduction to Healthcare Outbreak

AN\ \m-

Healthcare Outbreak
Response Tramlng

R,
; fﬁf

Western Health
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Response

Outbreak Detection and Reporting
Initiating an Outbreak Response
Case Finding and Data Collection
Data Analysis and Hypothesis
Development

Conducting Site Visits

Closeout



Current Pandemic: COVID-19
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Since 2022, HA-COVID accounts for 3/4 of all HAI

Other HAI:
 HA-CDI
e HA-SAB
* SSI:
» COLO
> HYST
» CSEC
» HPRO
» KPRO
 CLABSI-ICU

2020 2021 2022 2023 2024H1
B HA-COVID H Other HAI
Kainer MA, Canning M, Relative burden of healthcare associated COVID infections compared to other reportable \’

healthcare-associated infections (HAI) assuming ongoing continuous surveillance. Poster 67, ACIPC, Nov 2024 Western Health



Available online at www.sciencedirect.com

Journal of Hospital Infection 3 H‘?&Lﬁ;‘?&.—‘i"‘e

= * » Society

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

Admission screening testing of patients and staff N95
respirators are cost-effective in reducing COVID-19
hospital-acquired infections

F. McAndrew **, R.G. Abeysuriya®", R. Sacks-Davis >°, M. Sammann €,
D.M. Lister <, D. West <, S.S. Majumdar®", N. Scott "

® Burnet Institute, Melbourne, Victoria, Australia
® Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Victoria, Australia
“Victorian Government Department of Health, Victoria, Australia

Presented today, 18 Nov 2024 Session
“Staff Health and Challenges”
Y 4
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Table 1: 90-day mortality rates among those with or without COVID-19 hospital acquired infections.

Mortality
rate (90 day)

Mortality rates (hospital-acquired COVID-19 infections) 18.9%

Mortality rates (no COVID-19 infections) 12.3%

54% more likely to die if acquired HA-COVID-19

Appendix A. Supplementary data

The following is the Supplementary data to this article:

[¥ Download: Download Word document (2MB)

https://www.sciencedirect.com/science/article/pii/S0195670124002366#appsecl ‘
Western Health



https://www.sciencedirect.com/science/article/pii/S0195670124002366#appsec1

Matching

* Each case had multiple controls identified from historical
VAED data
* Controls based on:
* Victorian public hospital data
* No COVID diagnosis

* LOS of at least as long as the case’s LOS prior to HA-
COVID diagnosis

* Same DRG.

Western Health



Total annual costs ($)

140 MF

120 M

100 M |

ROM

60 M |

40M

20M

B Tests

Masks
W Staff days lost cost
| M Patient bed costs

Staff use of N95 masks in
hospitals could prevent

854 to 1,543 deaths

and save
S54.7 to $78.4 Million

per year Statewide in Victoria
(depending on testing strategy)

\#
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Available online at www.sciencedirect.com

Journal of Hospital Infection 3 H’f—-&éﬁ;‘?ﬁ.ﬁ"‘e

* = Society

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

Admission screer}i()ng_ste?lging of patients and staff N95
respirators are ive-in reducing COVID-19
hospital-acquired infections

F. McAndrew **, R.G. Abeysuriya®", R. Sacks-Davis >°, M. Sammann €,
D.M. Lister <, D. West <, S.S. Majumdar®", N. Scott "

® Burnet Institute, Melbourne, Victoria, Australia
® Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Victoria, Australia
“Victorian Government Department of Health, Victoria, Australia

Presented today, 18 Nov 2024 Session
“Staff Health and Challenges”
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, SamuelHurtadoBE ,
@SamuelHurtadoBE

New data from the official Spanish health survey. The
share of the population that has a chronic illness now
stands 9.8 standard deviations above its prepandemic
average. Hospitalizations, 5.9 standard deviations above
its average. All age groups doing badly.

pic.twitter.com/nGsWe9qg6lh
5/7/2024, 19:44

\ 0
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% Hospitalized in Last 12 Months (Spain)
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18-24 125-34 35-44 45-54 55-64 65+

® 2018-2019 " 2023 * may-24

@SamuelHurtadoBE

https://www.cis.es/detalle-ficha-estudio?origen=estudio&idEstudio=14804

Y 4

Western Health


https://www.cis.es/detalle-ficha-estudio?origen=estudio&idEstudio=14804

% With Chronic lliness/Health Issue (Spain)
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https://www.cis.es/detalle-ficha-estudio?origen=estudio&idEstudio=14804

“You can start thinking about
getting COVID as almost as an
accelerant to aging. Several
of your organs could be
ageing 3-4 years faster.”

Dr Ziyad Al-Aly

https://journals.lww.com/jasn/fulltext/2021/11000/kidney outcomes in long covid.19.aspx 9
\

Western Health


https://journals.lww.com/jasn/fulltext/2021/11000/kidney_outcomes_in_long_covid.19.aspx

The impact of COVID-19

on “biological aging”

Fathima Humaira Amanullah®, Tanvir Alam?, Nady El Hajj*?

and Yosra Bejaoui™

? frontiers ‘ Frontiers in Immunology

TYPE Mini Review
PUBLISHED 10 June 2024
pol 10.3389/fimmu.2024.1399676

s| %
i P g
g
ng”:o‘w Control DNA 'ngllgam" Epigenetic Age clock & o
/“\,“\1\1\1\1\ 1\1\ ChronologicalAge g
4444 44 .8
thi4 4 44 3l
J
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1399676/full v
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https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1399676/full

The public health and economic burden of long COVID
in Australia, 2022-24: a modelling study

Valentina Costantino' @ |, Quentin Grafton?, Tom Kompas®, Long Chu*, Damian Honeyman', Adriana Notaras', C Raina MacIntyre'

“Our model indicated that 172 530-872 799 people would

have long COVID symptoms at the end of 2024. The number

of working hours lost would be highest for people aged 30-49
years, leading to an estimated mean economic loss of up to

$9.6 billion (2020-21 value), or one-quarter of GDP growth

during 2022.” .0

doi: 10.5694/mja2.52400 Western Health



4 Projected mean loss in labour supply attributable to long
COVID in 2022, by age group

Work hours lost

Per employed
Age group Total, in millions person,inhours  Proportion
(years) of hours (95% Cl) (95% Cl) of total

Total (10-69) 102.4 (50.4-162.2) 8.0 (3.9-12.6)

10-19 0.7 (0.3-11) 1.0 (0.5-1.6) 0.7%

20-29 20.9 (9.0-34.5) 79 (3.4-132) 20.4%
30-39 27.5 (16.0-41.0) 9.0 (5.3-13.5) 26.9%
40-49 245 (121-38.7) 9.0 (4.5-14.3) 23.9%
50-59 177 (8.4-28.4) 7.4 (3.5-11.9) 17.3%
60-69 11 (4.6-18.6) 7.8 (3.2-131) 10.9%

Cl = confidence interval. @

\#
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Economic Inactivity due to Long Term lliness
16-64 year olds (U.K.)

2000 Q1
2001 Q1
2002 Q1
2003 Q1
2004 Q1
2005 Q1
2006 Q1
2007 Q1
2008 Q1
2009 Q1

Increased by 700,000

since 2020

2010Q1
2011 Q1
2012 Q1
2013 Q1
2014 Q1
2015Q1
2016 Q1
2017 Q1
2018Q1
2019 Q1
2020 Q1
2021 Q1
2022 Q1
2023 Q1
2024 Q1

https://www.ons.gov.uk/employmentandlabourmarket/peoplenotinwork/

economicinactivity/timeseries/If69/Ims
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https://www.ons.gov.uk/employmentandlabourmarket/peoplenotinwork/economicinactivity/timeseries/lf69/lms
https://www.ons.gov.uk/employmentandlabourmarket/peoplenotinwork/economicinactivity/timeseries/lf69/lms

Population with Disability, 16-64 years, US

FRED qf,f == Population - With a Disability, 16 Years and over
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Health Management

There Is Money in Prevention

© Harvard Business manager

‘. By Britta Domke

Companies have been ignoring the enormous long Covid risk for too long.
Now they're paying for it - literally. Implementing the Swiss cheese system
could make them largely Covid-proof in no time. So what needs to be done?

What Long Covid Is Costing Us All COStS in Germa ny
from Long COVID

Economic, health care, and pension costs due to long/post-Covid syndrome

in Germany
Number of
Unit costs Units' Total costs'
Production loss 124 euros per day 27.61 million days 3.42 billion euros
Loss of gross value 205 euros per day 27.61 million days 5.66 billion euros
Rehablitation costs 3000 euros per stay 110,704 stays 322 million euros
) 109,024-169,344 _ .
Pension payments 17,141 cases 2.07 billion euros
euros per case \ '

https://www.manager-magazin.de/hbm/long-covid-and-the-economy-there-is-money-in-prevention-a- estern Health
54022db9-428f-41d7-b71c-3f9befa58b0e



https://www.manager-magazin.de/hbm/long-covid-and-the-economy-there-is-money-in-prevention-a-54022db9-428f-41d7-b71c-3f9befa58b0e
https://www.manager-magazin.de/hbm/long-covid-and-the-economy-there-is-money-in-prevention-a-54022db9-428f-41d7-b71c-3f9befa58b0e

U.S. SENATE COMMITTEE ON

Health, Education
[.abor & Pensions

FULL COMMITTEE HEARING

Addressing Long COVID: Advancing Research
and Improving Patient Care

“The best way to prevent Long
COVID is to prevent COVID in the
first place. There is no Long

COVID without COVID.”
Dr Ziyad AI'Aly Date: Thursday, January 18th, 2024

Time: 10:00am \ '

https://www.youtube.com/watch?v=Nq5pCS3EkpM Location: SD-430 Western Health



Airborne Pathogen Tools

Indoor Air:
* Ventilation (fresh air/ dilution)
* Directionality of airflow

SSSSY,

* Air cleaning- air purifiers/
portable HEPA

* Killing of pathogens: UVGI

Source Control and Protection:
* Masks/ Respirators

——

\
Western Health
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Relationship between Exhaled Aerosol and Carbon Dioxide Emission
Across Respiratory Activities
Benjamin M{]SEIE}’,;: Justice Archer, A Christopher M. Orton, Henry E. Symons, Natalie A. Watson,

Brian Saccente-Kennedy, Keir E. ]. Philip, James H. Hull, Declan Costello, James D. Calder,
Pallav L. Shah, Bryan R. Bzdek,* and Jonathan P. Reid*

Cite This: Environ. 5ci. Technol. 2024, 58, 15120-15126 E Read Online
T * CO, and aerosol correlate
N R well in silence
E| et 25 : * CO, is NOT a good marker if
1 B loud vocalization
& | Breathe

- \'
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‘Shouting and kicking': Hospitals reveal new source
of COVID spread

Aisha Dow and Liam Mannix
September 11, 2020 — 11.30pm [ save » Share A A A

https://www.theage.com.au/national/victoria/shouting-and-kicking-hospitals-reveal-new-source-of- \ [ 4
covid-spread-20200911-p55ut0.html

Western Health
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https://www.theage.com.au/national/victoria/shouting-and-kicking-hospitals-reveal-new-source-of-covid-spread-20200911-p55ut0.html

nature communications

Article https://doi.org/10.1038/s41467-024-47777-5

Ambient carbon dioxide concentration
correlates with SARS-CoV-2 aerostability and
infection risk

Received: 2 August 2023 Allen Haddrell®' , Henry Oswin ®', Mara Otero-Fernandez®,

Joshua F. Robinson ®72, Tristan Cogan®, Robert Alexander ®4,

Jamie F. S. Mann ®3, Darryl Hill®*#, Adam Finn ®%®, Andrew D. Davidson®* &
Published online: 25 April 2024 Jonathan P. Reid ®'

Accepted: 11 April 2024

)| Check for undates
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Clinical Microbiology

A AMERICAN : |
A osooey | REVIEWS £
<

Conduct of Scientific Research | Review

Masks and respirators for prevention of respiratory infections: a
state of the science review

Trisha Greenhalgh,' C. Raina Macintyre,” Michael G. Baker,” Shovon Bhattacharjee,”* Abrar A. Chughtai,” David Fisman,* Mohana
Kunasekaran,” Amanda Kvalsvig,”’ Deborah Lupton,” Matt Oliver,® Essa Tawfig,” Mark Ungrin,’ Joe Vipond"

Y 4
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https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23

SUMMARY
INTRODUCTION
Rationalke and aim
Methadalagical approach
THE BASK. SCIENCE OF MASKING
Transrnission of respiratory infections.
What are masks and how do they work?
Standards and certification
CLINICAL THIALS OF MASKS AND RESPIRATORS
Methodalogical challenges in trials and meta-analyses of masks.
Matwre of the sultime.
Sagsondl and year-on-year variation.
Variabie prifmary culoomes.
Cambining dissimilar interventiong
Cambining differant sentings.
Cambining heleogensonis ouloormes,
A new mang-analysis: justiicaron of approach
Reanalysis of RCTs of masks in community seitings
Reanalysis of RCTL of masks and respirators in bealth-cane settings
Carmment
MNON-EXPERIMENTAL EVIDEMCE OM EFFICACY
Observational studies
Madeling masking
ADVERSE EFFECTS AND HARMS OF MASKS.
Intradwction and general adverse effects

witeiiviivi-Re iR =R e N M V) PR

Discormifart and kecal irritation
Effacts during exencise.
Spevulated but unconfirmed haims in anti-mask discourse 34
Adverse affects of masks in people in particular risk groups 34
Chidren 34
Addilts with redicol conditions. 35
Masks and eammunication 35
SOCIAL AND POLITHCAL ASPECTS OF MASKING. 37
Why people mask and why they don't ki
Cormmunicating inforrmation and managing misinformation about masks ... 38
MASKING AS POLICY. 39
Differant types of mask policies 3%
Mask poficies for tosgeted persongl profedion i9
Mazk policies for specific seftings 39
Mazk palicies for sedasonal respiranany infacions. 40
Mazk palicies for pandermics 40
Developing and implernenting mask palicies. Al
SINGLE-IISE MASKS AND RESPIRATORS: ENVIROMMENTAL IMPALT. 41
The scale af ervironmental hanm 41
Mitigating ervironmental harm from single-use masks and respirators: what can be done?_43
Increase public awaneness, 43
Irmprove mask wasle managenment. 43
Becycle magk washe 43
Provmade revuse dnd extended uie 44
Mormalize slrsbomeric respiralon 44

Toward better masks
SUMMARY AND COMNCLUSION
ACENOWLEDGMENTS
AUTHOR AFFILIATIONS
AUTHOR CONTRIEUTIONS

Diata Availability
Ethics approval

AUTHOR BHOS

Develap bisdegradable and reusable masks 44
Farmulare relevant podicies and reguiations 44
a4
45
A8
A8
a9
49
49
49
61

Note: Does not examine Masks/
Respirators as Source Control

https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23
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* Narrative review and meta-analysis

 Summarizes a broad evidence base on the benefits—and
also the practicalities, disbenefits, harms and personal,
sociocultural and environmental impacts—of masks and
masking.

* Synthesis of evidence from > 100 published reviews and
selected primary studies

* Re-analysis of contested meta-analyses of key clinical trials
* 7 Key findings

Y
https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23 Western Health
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Key Findings

1) Strong and consistent evidence for airborne
transmission of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and other respiratory
pathogens.

2) Masks are, if correctly and consistently worn,
effective in reducing transmission of respiratory
diseases and show a dose-response effect.

3) Respirators are significantly more effective than
medical or cloth masks.

4) Mask mandates are, overall, effective in reducing ,
community transmission of respiratory pathogens. .. .



Key Findings (Cont’d)

5) Masks are important sociocultural symbols

»non-adherence to masking is sometimes linked to political and
ideological beliefs and to widely circulated mis- or disinformation.

6) Masks are not generally harmful to the general population

»masking may be relatively contraindicated in individuals with
certain medical conditions, who may require exemption.

»certain groups (notably deaf people) are disadvantaged when
others are masked.

7) Risks to the environment from single-use masks and
respirators. Y,

Western Health



M95 respirators  Medical masks

Author (outcome measure) and year Events  Total Events  Total Risk ratio [95% Cl]

PCR confirmed influenza :

Loek, 2009 4 210 a8 212 } - ! 067 [0.19, 2.35]
*Macintyre, 2011 3 949 5 492 } - — 0,31 [0.07,1.30]
EMacintyre (targeted), 2013 2 516 1 572 [ - = | 2,22 [0.20, 24.38]

Macintyre (continuous), 2013 3 581 1 572 ; : - 4 285031, 28.31]

Radonovich, 2019 7 2512 81 2668 - 1.01 [0.74, 1.37]

RE Maodel for Subgroup (0 =422, df =4, p=0.377; I = 0.0%, ©* = 0.00) - 0,97 [0.73,1.29]

PCR confirmed all viral respiratory infections :

Loeb, 2009 26 210 26 212 —— 1.01 [0.61, 1.68]
*Macintyre, 2011 13 949 13 492 —_— 0.52[0.24,1.11]
EMacintyre (targeted), 2013 17 516 19 572 —. 099 [0.52, 1.89]

Macintyre (continuous), 2013 13 581 19 572 —e— 0.67 [0.34,1.35]

Radeonovich, 2019 i 2512 417 2668 HH 0.94 [0.83, 1.07]

Loeb (PCR-confirmed SARS-CoV-2), 2022 47 507 52 497 —— 0.89[0.61, 1.29]

RE Maodel for Subgroup (Q = 3.33, df = 5, p = 0.649; I = 0.0%, T = 0.00] » 0,92 [0.82,1.03]

I

Influenza-like illness :

Loeh, 2009 2 210 9 212 I 3 1 0,22 [0.05,1.03]
*Macintyre, 2011 3 949 3 492 I . : ] 0,52 0.1, 2.56]
"Macintyre (targeted), 2013 2 51a 4 572 [ -— : 0.55(0.10,3.01)

Macintyre (continuous), 2013 6 581 4 572 i ] | 148042, 5.21]

Radonavich, 20019 128 2512 166 2668 . 0.82 [0.65, 1.02]

RE Model for Subgroup (Q = 4.10. df = 4, p = 0.392; I’ = 0.0%, t* = 0.00) - 0,80 [0.65, 0.99]

I

Clinical respiratory illness !

Loeb, 2009 13 210 13 212 —— 1,01 [0.48, 2.13]
*Macintyre, 2011 37 949 33 492 —a— 0.58[0.37,0.92]
"Macintyre (targeted), 2013 &1 516 98 372 . 0.69[0.51, 0.93]

Macintyre (continuous), 2013 E¥) 581 98 572 L 042 [0.30, 0.59]

Radenaovich, 2019 1556 2512 1711 2668 [ 097 [0.53,1.01]

Loeh, 2022 31 507 27 497 —a— 1.13 [0.68, 1.86]

RE Maodel for Subgroup (O = 31.51. df =5, p < 0.001; F = 82.7%, v = 0.11) - 0.74 [0.54,1.01]

: { ; ; : 1 |
0 0.02 0.14 1 7.39 54.6 403.43
FIG5 Forest plot of trials in health-care workers: any use of N95 vs medical masks. For references, see Table 4. a. Macintyre 2011 combined values for fit-tested \ '

and not-fit tested arms = All N95 arm. b. Macintyre 2013 (targeted N95 arm) vs control arm was continuous use of medical masks.
Western Health



N95 respirators
(continuous) Medical masks

Author [outcome measure) and year Events Total Events Total Risk ratio [95% CI]
PCR confirmed influenza
"Macintyre, 2011 3 Sag 5 4592 I - i 0,31 [0007,1.30]
Macintyre, 2013 3 581 1 572 k - { 2.95[0.31,28.31)
RE Model for Subgroup (0 = 272 df =1, p= 0,099 F = 63.3%, T = 1.60] R — 0.80 [0.09, 7.09]
PCR confirmed all viral respiratory infections
"Macintyre, 2011 13 Q4G 13 493 —_— 0520024, 1,11)
Macintyre, 2013 13 581 9 572 —— 0.67 [0.34,1.35]
RE Model for Subgroup [Q = 0.25. df = 1, p = 061%; I = 0.0%, " = 0.00) i 0.50 [0.36, 1.00]
Influenza/COVID-like illmess
*Macintyre, 2011 3 949 3 492 b = i 052[0.01, 2.58]
Macintyre, 2013 6 581 4 572 F = i 148 [042, 5.21]
RE Model for Subgroup (Q = 1.02. df = 1, p=0313; I = 1.7%, T" = 0.01) e — 0.99 [0.36, 2.68]
Clinical respiratory illness
*Macintyre, 2011 37 949 33 492 —a— 0.58[0.37,0,52]
Macintyre, 2013 42 581 a8 572 —a— 0.42[0.30,0.59)
RE Model for Subgroup (2 =1.21.df = 1, p=0.271; F = 17.4%, ' = 0.01} - 0.48 [0.35, 0.65]
I L I 1 | I |
I I | I 1 I 1
0 0.02 0.14 1 /.39 54.6 403.43

Risk ratio (log scale)

FIG & Forest plot of trials in health-care workers: continuous use of N95 vs medical masks. For references, see Table 4. a. Maclintyre 2011 combined values for

fit-tested and not-fit tested arms = All N95 arm.
\ 0

https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23 Western Health
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BOX 2: SOME SUGGESTIONS FOR A NEW GENERATION OF RESEARCH ON MASKS
AND RESPIRATORS

1. Interdisciplinary and multi-method designs which go beyond “do masks work?”
and ask nuanced, multi-faceted questions such as “what kind of masks should
be introduced in respiratory epidemics and pandemics, at what stage, for whom,
how and with what support?”

2. Studies of how to address the mismatch between the strong and consistent
evidence base on the effectiveness of masks and respirators and the lack of
acceptance of this evidence by influential scientists, clinicians and policymakers.

3. Studies to improve the quality of communication when [some people are]
wearing face coverings.

4, Studies to optimize acceptability, fit and comfort of masks and respirators and
minimize side effects such as skin reactions and headache. We recommend a
wider range of mask materials, designs and styles, including consideration of
specific need groups.

5. Studies of new materials and combinations of materials for masks and respirators,
with a view to optimizing filtration efficacy, breathability, fit and environmental
sustainability.

6. Studies of how to address the widespread, sinister and growing phenomenon of
anti-mask misinformation and disinformation on social and mainstream media.

https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23

We need
better masks
and
respirators

Y 4
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Relative efficacy of masks and respirators as source control for
viral aerosol shedding from people infected with SARS-CoV-2:
a controlled human exhaled breath aerosol experimental study

Jianyu Lai," Kristen K. Coleman,” S.-H. Sheldon Tai," Jennifer German,” Filbert Hong,” Barbara Albert,” Yi Esparza,” Dewansh Rustn_qr',b
Aditya Srikakulapu,” Petri Kalliomaki," Maria Schanz,” Alycia A. Smith,” Isabel Sierra Maldonado,” Molly Oertel,” Naja Fadul,” T. Louie Gold,"
Kathleen McPhaul,” Tianzhou Ma," Benjamin J. Cowling,” and Donald K. Milton®"

74%

https://www.thelancet.com/action/showPdf?pii=S2352-3964%2824%2900192-0

“These results suggest
that N95 respirators
could be the standard of
care in nursing homes
and healthcare settings
when respiratory viral
infections are prevalent
in the community and
healthcare-associated
transmission risk is
elevated.”

eBioMedicine
2024;104: 105157
Published Online 30 May
2024
https://doi.org/10.
1016/j.ebiom.2024.
105157


https://www.thelancet.com/action/showPdf?pii=S2352-3964%2824%2900192-0

Potential for Human
Pandemic: H5N1 Influenza

“The current H5N1 is not your grandma’s H5N1”
Richard Webby, St Jude’s Children Research Hospital, 15 Nov 2024

Western Health



Isolation of Avian Influenza A(H5N1) Viruses from Humans -- Hong Kong, May-
December 1997

Boy dies from fiu virus

never seen in humans Weekly

HONG KONG - A 3-year-old December 19, 1997 / 46(50);1204-1207
boy died after contracting an in-
fluenza strain that has never be-
fore been seen in humans, Hong

K id Wed day. 1 H i
ougaald Wednesday, 18 human infections

United States, Britain and https://www.cbc.ca/newsinteractives/features/h5n1-
Netherlands identified a specimen 6 d eath S bird-flu-timeline/first-detections ! !
collected from the boy's trachea

as carrying a virus called “in-

fluenza A of H4N1 strain,” pre-

viously found mainly in birds.

https://www.cdc.gov/mmwr/preview/mmwrhtm|/00050459.htm

Y 4
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H5N1-infected dairy herds as confirmed by USDA

cumulative national tally: 508

294

300

Legend

200 Number of Confirmed Cases in Cattle by State, o (P,
Total Outbreak Wi W50
| W15 W TS

100

@helenbranswell.bsky.social

as of 16. Nov 24

https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock '
Western Health
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POULTRY

Spreading?

*No human-to-human spread of H5N1
has been detected during the current
outbreak in dairy cows.
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Confirmed Human H5N1 Cases by Exposure, US, 2024*

Cattle Poultry Unknown State Total
California 26 0 0 26
Colorado 1 9 0 10
Michigan 2 0 0 2
Missouri 0 0 1 1
Oregon 0 1 0 1
Texas 1 0 0 1
Washington 0 11 0 11
Source Total 30 21 1 52

*as of 16. Nov 24

https://www.cdc.gov/bird-flu/situation-summary/index.html

Western Health
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Morbidity and Mortality Weekly Report

Serologic Evidence of Recent Infection with Highly Pathogenic Avian Influenza
A(H5) Virus Among Dairy Workers — Michigan and Colorado, June-August 2024

Alexandra M. Mellis!: ]uscph {__:U}rh*z; Kristen E. M:lrshaﬂﬂ'*"i; Aaron M. Frutos!*; Jordan Singlcmns"r’; Cara Drehoff?; ﬁngiczcl Merced-Morales!:
H. Pamela Pagﬂnnl; Rachel O. Alade®”; Elizabeth B. White!; Emma K. Noble!; Crystal Hulida}fl; Feng Liu!: Stacie chﬁ:rmnl; Zhu-Nan Lil;
F. Liani Gross!; Sonja J. Olsen!; Vivien G. Duganl; Carrie Reed!; Sascha El|ingmnl; Sﬂphia Munmyaﬁ; Allison Kohnen?; Ginger Stringtrﬁ; Nisha Alden?:
Peter Blank?: Derick ChiaZ; Natasha Bagdasarianz; Rachel Hcr|ihy3; Sarah L}fnn—{:a”uz; Min Z. Levine!

0
7 /0 recent infection among exposed dairy workers

50% had no symptoms

Y 4
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Viral Reassortment: Mixing Vessel

Human influenza H5N1 influenza

Western Health



Morbidity and Mortality Weekly Report

Serologic Evidence of Recent Infection with Highly Pathogenic Avian Influenza
A(H5) Virus Among Dairy Workers — Michigan and Colorado, June-August 2024

Alexandra M. Mellis!: ]useph Cn}rlez; Kristen E. MarshalIa’q; Aaron M. Frutos!*; Jordan Singletuns"ﬁ; Cara Drehoff?; Angiezel Merced-Morales!:
H. Pamela Pag:mul; Rachel O. Alade®”; Elizabeth B. White!; Emma K. Noble!; Cl’}-’&'[ﬂl HuIida%(l; Feng Liu!: Stacie JEEEI’SUHI; Zhu-Nan Lil;
F. Liani Gross!; Sonja J. Olsen!; Vivien G. Duganl; Carrie Reed!; Sascha Ellingmnl; Saphia Montoya”; Allison Kohnen?; Ginger Stringerﬁ; Nisha Alden?:
Peter Blank?: Derick ChiaZ; Natasha Bagdasarianz; Rachel Herlih}ff’; Sarah L}fum{:aﬂuz; Min Z. Levine!

CDC Expands Guidance to Better Protect
Farm Workers and Livestock Owners to Lower
the Risk of Becoming infected with Bird Flu

https://www.cdc.gov/bird-flu/spotlights/protect-farm-workers-bird-flu.html \’
Western Health
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“... positive cases of H5N1 in a backyard farming
” operation in Oregon that has a mix of poultry and
livestock, including swine. The Oregon Department of
Agriculture announced on Friday, Oct. 25, that poultry
on this farm represented the first HSN1 detection in
Crook County, Oregon. On Tuesday, Oct. 29, the USDA
National Veterinary Services Laboratories also
confirmed one of the farm’s five pigs to be infected
with H5N1, marking the first detection of H5N1 in
swine in the United States.”

https://www.aphis.usda.gov/news/agency-announcements/federal-state-veterinary- \ 0
agencies-share-update-hpai-detections-oregon Western Health



The avian and human influenza A virus receptors sialic acid (SA)-02,3 and SA-02,6

are widely expressed in the bovine mammary gland

The co-expression of both human
© Charlotte Kristensen, Henrik E. Jensen, Ramona Trebbien, Richard |.VWebby, Lars E. Larsen and aVian receptors in the

doi: https://doi.org/10.1101/2024.05.03.592326 mamma ry gla nds indicate
susceptibility for viruses of both
swine/human and avian origin.

Influenza A virus Bovine tissues \ Distribution of receptors
receptors

SA-a2,6

SA-a2,3-Gal-B1,4
¥
®
SA-a2,3-Gal-81,3

® &

https://www.biorxiv.org/content/10.1101/2024.05.03.592326v1.full

\#
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Mixing Vessel
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Post

Hensley Lab
@scottehensley.bsky.social

The preliminary sequence from the HSN1 human case in British
Columbia has been posted and it is not good news. The virus
potentially has a quasispecies at HA residue 226 (H3
numbering). This is bad news because we know that mutations
at residue 226 can increase hinding to human receptors. 1/

November 17, 2024 at 2:19 AM 22 Everybody can reply

698 reposts 148 quotes 1.5K likes

(J147 — 846 QO 1.5K wy

e Hensley Lab @scottehensley.bsky.social - 19h

For example, take a look at this paper that we recently published
together with @jbloomlab.bsky.social . Jesse's lab led the study and
found that single mutations at residue 226 dramatically changed H5
receptor binding preference from a2-3 (bird receptor) to a2-6 (human
receptor) binding. 2/




Pandemic Influenza Vaccines: Responding to the H5
Outbreak & Preparing for The Future

November 15, 2024 « 8:30 am - 12:00 pm EST < Virtual

8:30 a.m. - Setting the Scene (Current State of US and Global Pandemic Influenza
Threats, H5 Epidemiology, Virology, Other Pandemic Influenza Threats)

9:20 a.m.- H5 and Other Pandemic Vaccines: Current State (Approved and
Investigational Vaccines: safety, efficacy, data gaps; US and global regulatory pathways,

scientific and policy gaps and opportunities)

10:35 a.m. Moving Forward (Use of H5 Vaccines in Response to the Current Outbreak:

Options, monitoring and communications

11:20 a.m. Senior Leader Closing Panel

https://oneill.law.georgetown.edu/events/pandemic-influenza-vaccines-
responding-to-the-h5-outbreak-preparing-for-the-future/



https://oneill.law.georgetown.edu/events/pandemic-influenza-vaccines-responding-to-the-h5-outbreak-preparing-for-the-future/
https://oneill.law.georgetown.edu/events/pandemic-influenza-vaccines-responding-to-the-h5-outbreak-preparing-for-the-future/

Potential for Pandemic: Mpox

Western Health



Countries known to be endemic
for clade | and clade Il mpox
I Clade | endemic

I clade Il endemic

Each clade is found in separate areas
of Cameroon

_Western Hea

th


https://www.who.int/health-topics/mpox#tab=tab_2
https://www.cdc.gov/mpox/about/index.html

Mpox in Australia (Clade I11b)

State 2022 2023 2024 Primarily Gay, Bisexual and MSM
7 Females, some heterosexual transmission reported
ACT 3 1 15
NSW 56 12 645 At risk persons should get vaccinated (2 doses)
NT 0 0 4 300
QLD b 2 109
SA 2 0 8 200
TAS 0 0 1
100
VIC 70 8 399 I I
WA 7 3 7 0 o - . . - — .
| ! p, g
Total 146 26 1.188 SV oV e e T e e o e

\'

https://nindss.health.gov.au/pbi-dashboard/ Western Health



Mpox Clade |

* More severe, higher mortality
* Different epidemiology- lots of
children
* transmission modes not well

characterized

A * Acquiring mutations that make
it more transmissible
S .\ e * Efficacy of tecovirimat??

B Laboratory-confirmed Clade | mpox |
S\ At risk countries

* Travel associated Clade 1, some
Figure 1. African Region countries reporting laboratory confirmed clade | Spread to household ContaCtS

mpox or where there may be arisk of clade | mpox exposure '
\

https://www.gov.uk/guidance/operational-mpox-monkeypox-hcid-case-definition Western Health



Thursday, August 15, 2024

The antiviral tecovirimat 1s safe but did not improve

clade I mpox resolution in Democratic Republic of the

Congo

NIH-cosponsored study examined tecovirimat in mpox-endemic country. Mpox outbreak—
tecovirimat resistance,

management
approaches, and
challenges in HIV-
endemic regions

https://www.thelancet.com/action/showPdf?pii=S1473-3099%2824%2900591-7

https://www.nih.gov/news-events/news-releases/antiviral-tecovirimat-safe-did-not-improve-clade-i-mpox-
resolution-democratic-republic-congo



https://www.nih.gov/news-events/news-releases/antiviral-tecovirimat-safe-did-not-improve-clade-i-mpox-resolution-democratic-republic-congo
https://www.nih.gov/news-events/news-releases/antiviral-tecovirimat-safe-did-not-improve-clade-i-mpox-resolution-democratic-republic-congo
https://www.thelancet.com/action/showPdf?pii=S1473-3099%2824%2900591-7

BOX 1: FLAWED AS5UMPTIONS AND LOGICAL FALLACIES ABOUT AIRBORNE
TRANSMISSION

The following incorrect assumptions have led to flawed conceptual models and
ineffective policies (see text for details and references):

1. Absence of direct evidence in favor of airborne transmission can be taken as
evidence refuting airborne transmission.

2. Because contact and droplet transmission can occur only during close contact, all
close-contact transmission must be contact and droplet.

3. Because large droplets are smaller than the lumen of the smallest bronchioles,
they can reach the key target cell for SARS-CoV-2 in the alveoli.

4, Particles above 5 um in diameter are droplets and not aerosols.

5. Aerosols are produced in significant numbers from infectious patients only when
aerosol-generating medical procedures (AGMPs) are done.

6. Only respiratory diseases with a high Rg (such as measles) are airborne.

https://journals.asm.org/doi/pdf/10.1128/cmr.00124-23

Let’s not make
the same
mistake with
H5N1 influenza
and Mpox

Assume airborne
transmission
until we have
lots more
information

Y 4
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Marburg Virus: Rwanda

r c Rwanda
Biomedical : PR
Figure 1. MVD cases by week of reporting in Rwanda, as of 31 October 2024,
| S Cenire As of 11.Nov 2024 (=66}
Healthy People, Wealthy Nation

Confirmed Cases Active Cases Death Cases Recovered Cases Cases Fatality Rate

2 66 0 15 2 51 22.7 %

n
w

n
o

Vaccines
Sl Cases per known

W21 | transmission chains:
' 100%

ot
o

[
[=]

Number of cases

w

o

39 40 41 a2 43 a4 45 46 a7 48
Epidemiological week

14 days without a case,

8 days since last discharge of case
https://rbc.gov.rw/marburg/ \ [ 4

https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON543 Western Health



Oropouche Virus

Spread primarily by bite of infected biting midges.

Likely some mosquitoes can also spread the virus.

* Reported in parts of South America, Central
America, and the Caribbean.

« Common symptoms include fever, severe
headache, chills, muscle aches, and joint pains.

* No vaccines or treatments.

\/ e Case reports of congenital abnormalities (similar
to Zika virus)- magnitude of risk unclear

Legend

No reported cases 1t05 O6t010 @11t020 @>20

Data as of 6 Nov 2024

Y

https://www.cdc.gov/oropouche/data-maps/current-year-data.htm
Western Health

https://www.cdc.gov/oropouche/about/index.html



https://www.cdc.gov/oropouche/data-maps/current-year-data.htm
https://www.cdc.gov/oropouche/about/index.html
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