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Outline

•Outbreak investigation resource: CORHA

•Current Pandemic: COVID-19 

• Future Pandemic Potential:
•H5N1 influenza
•Mpox



Council for Outbreak Response: 
Healthcare-Associated Infections 

Antimicrobial-Resistant Pathogens



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:



Updated CORHA Website

• Compiles outbreak 
investigation resources (high-
level and pathogen-specific), 
outbreak news, and CORHA 
blog

• Subscribe to CORHA listserv 
for resource updates

www.corha.org 

http://www.corha.org/


Investigation Resources
• Resources by disease, 

pathogen, or pathogen type 
(e.g., B. cepacia, EKC, environmental 
fungi)

• Suggested thresholds for facility 
investigation, reporting to public 
health, and defining an outbreak 
for COVID-19, influenza, C. auris, 
CRE, NTM



Investigation Resources

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



Investigation Resources
• Tools and other resources including

• HAI outbreak standardized variables list, and REDCap database

• Framework for healthcare-associated infection outbreak notification





Principles and Practices

•Comprehensive reference for public health, 
healthcare, and other stakeholders seeking to build, 
standardize, or improve upon HAI outbreak response 
practices. 



Principles and Practices: Chapters and Supplements
1. Overview

2. Fundamental Concepts

3. Planning & Preparation

4. Detection & Reporting

5. Investigation & Control

6. Laboratory Best Practices

7. Multifacility & Multijurisdictional Outbreaks

8. Notification & Communication

Supplement A – Medical Product Investigations

Supplement B – Infection Control Breach Investigations



Healthcare Outbreak Response Training

Self-paced interactive e-learning based on the 
CORHA Principles and Practices for 
Healthcare Outbreak Response
• Hosted on CDC TRAIN
• Linked under Tools & Other Resources on 

CORHA website

Designed for public health professionals 
in state, territorial, and local HAI/AR 
Programs.

Content overview:
1. Introduction to Healthcare Outbreak 

Response
2. Outbreak Detection and Reporting
3. Initiating an Outbreak Response
4. Case Finding and Data Collection
5. Data Analysis and Hypothesis 

Development
6. Conducting Site Visits
7. Closeout



Current Pandemic: COVID-19



Since 2022, HA-COVID accounts for 3/4 of all HAI

Other HAI:
• HA-CDI
• HA-SAB
• SSI:

➢ COLO
➢ HYST
➢ CSEC
➢ HPRO
➢ KPRO

• CLABSI-ICU

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



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



Mortality 

rate (90 day)
Mortality rates (hospital-acquired COVID-19 infections) 18.9%

Mortality rates (no COVID-19 infections) 12.3%

Table 1: 90-day mortality rates among those with or without COVID-19 hospital acquired infections.

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

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

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.



Staff use of N95 masks in 
hospitals could prevent 

854 to 1,543 deaths

and save

$54.7 to $78.4 Million 

per year Statewide in Victoria 
(depending on testing strategy) 



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

COST-SAVING





% Hospitalized in Last 12 Months (Spain)

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

@SamuelHurtadoBE

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


% With Chronic Illness/Health Issue (Spain)

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

@SamuelHurtadoBE

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


Dr Ziyad Al-Aly

“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.”

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

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


https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1399676/full

https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1399676/full


“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.”

doi: 10.5694/mja2.52400





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

Increased by 700,000 
since 2020

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

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


FRED Graph

Population with Disability, 16-64 years, US

https://fred.stlouisfed.org/series/LNU00074597

Increase in 4 million 
since 2020

https://fred.stlouisfed.org/graph/?g=1A2sW
https://fred.stlouisfed.org/series/LNU00074597


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

Costs in Germany 
from Long COVID 

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


“The best way to prevent Long 
COVID is to prevent COVID in the 
first place. There is no Long 
COVID without COVID.” 
Dr Ziyad Al-Aly

https://www.youtube.com/watch?v=Nq5pCS3EkpM



Airborne Pathogen Tools

Indoor Air:

• Ventilation (fresh air/ dilution)

• Directionality of airflow

• Air cleaning- air purifiers/ 
portable HEPA

• Killing of pathogens: UVGI

Source Control and Protection:

• Masks/ Respirators 





• CO2 and aerosol correlate 
well in silence

• CO2 is NOT a good marker if 
loud vocalization



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

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




https://www.nature.com/articles/s41467-024-47777-5

https://www.nature.com/articles/s41467-024-47777-5


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

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


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

Note: Does not examine Masks/ 
Respirators as Source Control

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


• 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 

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

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


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. 





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

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


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

We need 
better masks 
and 
respirators

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


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

98%                       74%

“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.”

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 



https://www.cdc.gov/mmwr/preview/mmwrhtml/00050459.htm

18 human infections
  6 deaths  https://www.cbc.ca/newsinteractives/features/h5n1-

bird-flu-timeline/first-detections





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

as of 16. Nov 24
@helenbranswell.bsky.social

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


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



Confirmed Human H5N1 Cases by Exposure, US, 2024*

https://www.cdc.gov/bird-flu/situation-summary/index.html*as of 16. Nov 24

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

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


7% recent infection among exposed dairy workers

 50% had no symptoms



Viral Reassortment: Mixing Vessel

Human influenza H5N1 influenza



https://www.cdc.gov/bird-flu/spotlights/protect-farm-workers-bird-flu.html

https://www.cdc.gov/bird-flu/spotlights/protect-farm-workers-bird-flu.html


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

“… 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 H5N1 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.biorxiv.org/content/10.1101/2024.05.03.592326v1.full

The co-expression of both human 
and avian receptors in the 
mammary glands indicate 
susceptibility for viruses of both 
swine/human and avian origin. 

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


Mixing Vessel





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 



https://www.who.int/health-topics/mpox#tab=tab_2

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

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


Mpox in Australia (Clade IIb)

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

Primarily Gay, Bisexual and MSM

7 Females, some heterosexual transmission reported

At risk persons should get vaccinated (2 doses)



Mpox Clade I

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

• More severe, higher mortality 
• Different epidemiology– lots of 

children
• transmission modes not well 

characterized
• Acquiring mutations that make 

it more transmissible
• Efficacy of tecovirimat??

• Travel associated Clade 1, some 
spread to household contacts



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

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


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

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




 Marburg Virus: Rwanda

https://rbc.gov.rw/marburg/

Cases per known 
transmission chains:
100%

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

As of 11.Nov 2024

14 days without a case,
8 days since last discharge of case



Oropouche Virus

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

Data as of 6 Nov 2024

• 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.

• Case reports of congenital abnormalities (similar 
to Zika virus)- magnitude of risk unclear 

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