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Emerging Infectious 
Diseases: Why now?

The threat posed by emerging 
infectious diseases will continue 
to increase.

The longer we wait, the harder it 
becomes to build on lessons 
learned from COVID-19.  



Emerging Infectious Diseases: Why now?
Urbanization and the expanding 
animal-human interface
• 60% of human infectious 

diseases are zoonotic in origin. 
• However, 75% of emerging

infectious diseases have a 
zoonotic origin.

Zoonotic diseases are 
responsible for 2.5 billion cases of 
illness and 2.7 million deaths 
worldwide, each year. 







https://www.nytimes.com/interactive/2022/03/03/climate/biodiversity-map.html



Emerging Infectious 
Diseases: Why now?

• Climate change: 
expansion of 
mosquito and tick-
borne illnesses, 
changing habitats for 
animals and fungi, 
and alterations to 
water habitats. 



https://www.npr.org/sections/goatsandsoda/2019/03/28/707604928/chart-where-disease-carrying-mosquitoes-will-
go-in-the-future



Projected changes to 
coccidiomycoses
distribution



Emerging Infectious Diseases: Why now?

• Increasing international travel: International travel anticipated to reach 
pre-pandemic levels by 2024 and double by 2040.

• Animals are also globally transported in wildlife trade supply chains. 



The Global Spread of COVID-19

https://www.businessinsider.com/map-tracks-novel-coronavirus-spread-in-countries-around-the-world-2020-3



Major Infectious Disease Outbreaks in 2023

Candida auris



COVID-19 and Influenza
The Continued Pandemic





CDC Resp-NET 2024



COVID-19
The Current State



Coronavirus Outbreaks and Zoonotic Origins



The COVID-19 virus continues to mutate and create new variants. 
Not all vaccines cover all mutated variants. 



Bivalent 
Vaccines 

(Fall 2022)

Updated 
Vaccines 

(Fall 2023)

Original Vaccines 
(December 2020)





2023 US COVID Vaccine Uptake

• National (as of Jan 6)
• 21% of adults vaccinated

• 43% among ≥ 75 yo
• Of the remaining 79%

• Definitely will: 18%
• Probably will: 35%
• Probably or definitely will not: 47%

• California (as of Jan 2)
• 12% of adults vaccinated

CDC Vaccine Dashboard (2024) 



Vaccination Reduces Risk of Long COVID

• Prevents Long COVID
• Reduces viral load during infection
• Large staggered cohort study of patients in UK, 

Spain, and Estonia [Catala et al. Lancet Respir 
Med 2024]

• Vaccine reduces long COVID by 29-52% 
across 3 cohorts

• Meta analysis of 24 studies [Marra et al. 
Antimicrob Stewardship Healthcare Epi Oct 
2023]

• 2 doses reduce long COVID by 37%, 3 
doses by 69%



COVID-19 Global Challenges Ahead



Influenza
Update and Surveillance





Predicting Seasonal Influenza 

• 144 Influenza Centers in 114 
countries conduct ongoing 
surveillance for circulating flu 
viruses

• Epidemiological, Genetic, Antigenic 
data, Evolutionary Analysis, and 
Vaccine Effectiveness studies are 
analyzed

• Twice-yearly meetings from WHO  
to determine the composition of flu 
vaccines

• Production of vaccines take 6 
months



Global Avian Influenza with Zoonotic Potential
H5N1

October 2023



H5N1 in Mammals vs Humans

Since 2020, H5 has spread predominantly via 
migratory birds

Increased detections in non-avian species 
likely through contact with live or dead birds

Outbreaks in farmed mink (Spain), seals 
(USA), sea lions (Peru and Chile), foxes and 
mink (Finland)

Detected in domesticated animals such as 
cats in Poland and South Korea

Limited number of human infections despite 
poultry outbreaks, detection in mammals

Geographic distribution of  A(H5) virus in non-
human mammals since 2016 



Monthly Incidence of Influenza A (H5N1) in humans



Avian Influenza: Continued Challenges
Diversity of viruses and continued evolution

Introduction in new geographic areas

Little to no population immunity

May cause severe disease in humans

Affects food security

Politically sensitive

Pandemic fatigue



Current Influenza Subtypes in the US



PSA: Flu Vaccine

• Efficacy
• Vaccination decreased likelihood of 

hospitalization in those age 18-64 by 
23%, and ≥65 by 41% 

• Decreased ED/UC Visits in those age 18-
64 by 45%, and ≥65 by 41%

• Vaccine Uptake 
• Continued overall decline since 2020 
• Age 18-29 at 32% vs Age ≥75 at 80%
• All adults 47% (vs 50% in 2020-2021)

CDC: Flu-NET



mpox
Isn’t gone





Rapid mpox control in the 
US (2023)

• Aggressive, highly coordinated public 
health response

• Strong, unified response from leaders 
in the LGBTQ community

• Evidence-based public outreach and 
education

• Rapid deployment of existing 
vaccines and treatments that had 
been stockpiled for smallpox



https://www.cdc.gov/poxvirus/mpox/cases-data/JYNNEOS-vaccine-effectiveness.html



Global Mpox Cases (through November 2023)





US Cases: After ending the Public Health 
Emergency (1/2023 – 12/2023)



Global situation: mpox

• Outside of Africa: mostly gay, 
bisexual, and other men who have sex 
with men

• In Africa: men, women and children
• 30~50% of persons living with HIV
• Immunosuppressed at a greater risk of 

severe disease
• Clade I and II sexually transmissable



WHO Strategic Framework 
for mpox (2023 – 2027)

• Maintain global surveillance, make mpox nationally 
notifiable to share information with WHO

• Integrate mpox surveillance, detection, prevention, 
care, and research with HIV and STI programs

• Strengthen capacity in resource-limited settings 
including Risk Communication and Community 
Engagement (RCCE) and One Health/Animal Health

• Implement a strategic research agenda for evidence 
generation

• Enhance access to diagnostics, vaccines, and 
therapeutics to enhance global health equity

• Each country to develop elimination or control plans 
according to the context 



Mpox: 
Challenges

• Fear and stigma

• Decreased surveillance and 
reporting

• Gaps in testing capacity and 
genomic surveillance

• Equity to countermeasures

• Understanding mpox virus ecology 
and dynamics of spillover events

• Elimination of human-to-human 
transmission depends on local 
action



Candida auris
A Global Threat



Candida auris

• Candida species resistant to multiple 
classes of antifungals

• Invasive infections associated with 30-
72% mortality

• Can lead to clusters of infections with 
pan-resistance

• Very difficult to limit spread and 
eliminate from the patient 
environment

• Bed and handrails can remain 
contaminated for weeks if not cleaned 
properly

• Isolation is “lifelong,” as patients can 
remain colonized for many months



C. auris Background

• First discovered 2009 in Japan 
• However genomic data reveals emergence from all around the 

globe (Asia, Americas, Africa, etc)



The spread of Candida auris (US)

2013-2016

2019

2021 2023

Data Source: CDC https://www.cdc.gov/fungal/candida-auris/tracking-c-auris.html



C. auris in California (2023)

California Department of Public Health



Casadevall et al (2019). ASM Journals 10 (4) 



Summary

• Emerging infections will continue to increase, likely due to 
multiple factors: 

• Urbanization and the expanding animal-human interface
• Climate change
• Increasing international travel and global trade

• Up to 75% of emerging infectious agents are zoonotic in origin
• Coronavirus
• Zoonotic influenza
• Mpox

• Climate change can potentially lead to multidrug pathogens such 
as Candida auris





The economic cost of COVID-19 was over 10 trillion dollars, 
while less than 31 billion per year are spent on prevention of future zoonosis outbreaks



Where do we go 
from here?

Emerging 
Infectious 
Disease 
Preparedness

Transdisciplinary collaboration between animal, 
human, and environmental health professionals 
strengthened by routine data and information sharing

Internationally collaborative research in between 
outbreaks

Community engagement in all stages of research and 
outbreak control

Next generation tools and techniques should be 
developed for pathogen X surveillance



Thank you!



RSV
Just FYI





• RSV outstripped both COVID-19 vs influenza in terms of in-hospital 
mortality and morbidity with higher need for O2 (OR 2.97 vs 2.07), 
HFNC (OR 2.25 vs 1.99), ICU admission (OR 1.49 vs 1.55), IMV, or 
death (OR 1.39 vs 2.08)

• IMV or death: RSV 13.5% ≥ COVID-19 10.2% ≥ influenza 7.0%
Surie et al (2023). MMWR 72(40);1083–1088


	Emerging Infectious Diseases
	Financial Disclosure
	Slide Number 3
	Slide Number 4
	Emerging Infectious Diseases: Why now?
	Emerging Infectious Diseases: Why now?
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Emerging Infectious Diseases: Why now?
	Slide Number 11
	Projected changes to coccidiomycoses distribution
	Slide Number 13
	Slide Number 14
	Major Infectious Disease Outbreaks in 2023
	COVID-19 and Influenza
	Slide Number 17
	Slide Number 18
	COVID-19
	Coronavirus Outbreaks and Zoonotic Origins
	Slide Number 21
	Slide Number 22
	Slide Number 23
	2023 US COVID Vaccine Uptake
	Vaccination Reduces Risk of Long COVID
	COVID-19 Global Challenges Ahead
	Influenza
	Slide Number 28
	Predicting Seasonal Influenza 
	Global Avian Influenza with Zoonotic Potential�H5N1
	H5N1 in Mammals vs Humans
	Monthly Incidence of Influenza A (H5N1) in humans
	Avian Influenza: Continued Challenges
	Current Influenza Subtypes in the US
	PSA: Flu Vaccine
	mpox
	Slide Number 37
	Rapid mpox control in the US (2023)
	Slide Number 39
	Global Mpox Cases (through November 2023)
	Slide Number 41
	US Cases: After ending the Public Health Emergency (1/2023 – 12/2023)
	Global situation: mpox
	WHO Strategic Framework for mpox (2023 – 2027)
	Mpox: Challenges
	Candida auris
	Candida auris
	C. auris Background
	The spread of Candida auris (US)
	C. auris in California (2023)
	Slide Number 51
	Summary
	Slide Number 53
	Slide Number 54
	Where do we go from here?��Emerging Infectious Disease Preparedness
	Thank you!
	RSV
	Slide Number 58
	Slide Number 59

