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https://promedmail.org/

Pro-MED Mail
• Free!

• Website and/or emails

• Invaluable and timely

Useful Resources to Track Emerging 
Infectious Diseases

https://promedmail.org/








https://www.cdc.gov/mmwr/index.html

CDC’s MMWR

Useful Resources to Track Emerging 
Infectious Diseases

https://www.cdc.gov/mmwr/index.html
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Useful Resources to Track Emerging 
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https://wwwnc.cdc.gov/eid/

Emerging Infectious Diseases journal
• Not as immediate, but more in-depth articles

• Interesting pictures on the cover!

Useful Resources to Track Emerging 
Infectious Diseases

https://wwwnc.cdc.gov/eid/


https://wwwnc.cdc.gov/eid/

https://wwwnc.cdc.gov/eid/


Emerging Infectious Diseases
Sounding the Alarm - 1992

 1973 - Rotavirus 

 1975 - Parvovirus B-19

 1976 - Cryptosporidium

 1977 - Ebola

 1977 - L. pneumophilia

 1977- Hantaan virus

 1977 - C. jejuni

 1980 - HTLV-1

 1981 - S. aureus - Toxic Shock

 1982 - E. coli O157:H7

 1982 - HTLV-2

 1982 - B. burgdorferi

 1983 - HIV

 1983 - H. pylori

• Emerging infectious diseases are those 
whose incidence in humans has increased within 
the past two decades or whose incidence 
threatens to increase in the near future

• May be due to:

• Spread of a new agent

• Recognition of a previously undetected agent

• Finding that an established disease has an 
infectious origin

• Reappearance of an agent after decline



Targets
 Surveillance and Response
 Applied Research
 Infrastructure and Training
 Prevention and Control

http://www.cdc.gov/ncidod/diseases/eid/index.htm

Emerging Infectious Diseases
CDC - Addressing the Threats



The Laboratory Response Network (LRN) 
A Model for Networking and Emergency Response

 National Labs – CDC,

USAMRIID, NMRC

 Reference Labs - State &  local 

PHLs, state agency labs

 Sentinel Labs - Community 

clinical hospital labs

An integrated network of state & local public health, 
clinical, federal, military, & international laboratories to 
respond to bioterrorism, chemical terrorism and other 
public health emergencies.

MMWR Recommendations and Reports
April 21, 2000 /Vol. 49 / No. RR-4



Emerging Infectious Diseases: 

it’s not all about biothreat agents

“All Hazards”

General preparedness to prevent and respond to

(aka, surveillance and outbreak 

response of whatever comes next!)



What has  “All Hazards” looked like the past 20 years? 

Mpox

SARS-CoV-2

Elizabethkingia spp.

Zika virus

Dengue

Chikungunya

Ebola virus

EV-D68

SARS/MERS CoV

VPDs (measles, mumps, pertussis)

Foodborne outbreaks

Antibiotic resistance

Influenza A pdm2009H1, H5N1,   

H5Nx, H7N9, H3v, H1v



The Wisconsin Clinical Laboratory Network:
An “All-hazards” Network of Sentinel Labs
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Recent Emerging Diseases and Outbreaks



Recent Emerging Diseases and Outbreaks

• 2022 epidemiologic curve (“epi curve”) in the U.S.
• Outbreak not limited to the U.S.
• Previously a rare disease



Which pathogen is this?

A) Staphylococcus aureus

B) Cowpox

C) Mpox

D) Influenza A/H1N1

E) Not a pathogen







https://www.selectagents.gov/resources/sagrams/2023.htm

https://www.selectagents.gov/resources/sagrams/2023.htm


Recent Emerging Diseases and Outbreaks

• Vectorborne disease

• Common globally, particularly in Southeast Asia and 
sub-Saharan Africa

• One of the “Big three” infectious disease killers globally:

• HIV, TB, and _______

• Cases in U.S. almost always travel associated

• 9 cases of locally-acquired (U.S.) in summer 2023



Which pathogen is this?

A) Dengue

B) Measles

C) Zika

D) Malaria

E) Not a pathogen



Recent Emerging Diseases and Outbreaks

https://www.npr.org/2023/07/23/1189659889/florida-saw-its-seventh-case-of-malaria-this-summer-one-woman-shares-her-ordeal

https://www.npr.org/2023/07/23/1189659889/florida-saw-its-seventh-case-of-malaria-this-summer-one-woman-shares-her-ordeal


Recent Emerging Diseases and Outbreaks

• Florida identified seven cases of locally acquired P. vivax

• Texas identified one case of locally acquired P. vivax

• No reports of local transmission of malaria in Florida or Texas 
since mid-July 2023

• All Florida cases related genetically, and distinct from Texas 
case

• On August 18, 2023, a single case of locally acquired 
Plasmodium falciparum was reported in Maryland in the 
National Capital Region



Recent Emerging Diseases and Outbreaks

• Ancient disease, known for millennia

• Caused by an acid-fast bacteria

• New recognition that it may be endemic in Florida

https://phil.cdc.gov/Details.aspx?pid=21432

https://phil.cdc.gov/Details.aspx?pid=21432


Which pathogen is this?

A) Mycobacterium tuberculosis

B) Mycobacterium avium

C) Mycobacterium xenopi

D) Mycobacterium leprae

E) Not a pathogen



https://wwwnc.cdc.gov/eid/article/29/8/22-0367_article

https://wwwnc.cdc.gov/eid/article/29/8/22-0367_article


https://wwwnc.cdc.gov/eid/article/29/8/22-0367_article
https://en.wikipedia.org/wiki/Central_Florida

• Since 2000, central Florida has 
accounted for:

• 81% of cases reported in Florida
• almost one fifth of nationally 

reported cases
• Several cases in central Florida 

demonstrate no clear evidence of 
zoonotic exposure or traditionally 
known risk factors

• Case report of lepromatous leprosy in 
central Florida in a man who never 
traveled outside of central Florida

• 34% of new case-patients in U.S. 
during 2015–2020 appeared to have 
locally acquired disease

Leprosy in Central Florida

https://wwwnc.cdc.gov/eid/article/29/8/22-0367_article
https://en.wikipedia.org/wiki/Central_Florida


Recent Emerging Diseases and Outbreaks

• Occurs after a tick bite from the 
lone star tick

• Is becoming more common
• Up to 450,000 people in U.S. 

may be affected

• Symptoms:
• Mild: hives and itchy rash

• More severe: including difficulty 
breathing and drops in blood 
pressure

• No treatment or cure

https://www.mayoclinic.org/tick-species/sls-20147911?s=7

https://www.mayoclinic.org/tick-species/sls-20147911?s=7


Which pathogen causes this illness?

A) Measles

B) Dengue

C) Rocky Mountain Spotted Fever

D) Not a pathogen

E) Heartland virus



• Alpha-gal syndrome (AGS): tickborne immune reaction

• Also called alpha-gal allergy, red meat allergy, or tick bite 
meat allergy

• Alpha-gal: galactose-α-1,3-galactose is a sugar molecule found in 
most mammals

https://www.washingtonpost.com/health/2023/07/27/tick-red-meat-allergy/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most
https://en.wikipedia.org/wiki/Galactose-alpha-1,3-galactose

https://www.washingtonpost.com/health/2023/07/27/tick-red-meat-allergy/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most
https://en.wikipedia.org/wiki/Galactose-alpha-1,3-galactose


• Alpha-gal found in red meat (pork, beef, rabbit, 
lamb, venison, etc.); not found in fish, reptiles, 
birds, or people

• Tick bites a person and injects the alpha-gal sugar 
molecule found in its saliva

• In some people, that sugar causes an allergic 
reaction, which is further triggered by eating red 
meat

• Association with Lone Star tick bites made in 2009

• AGS associated with the bite of a Lone Star tick in 
the United States, but other kinds of ticks have not 
been ruled out

• Other tick species have been connected with the 
development of AGS in other countries

https://www.cdc.gov/ticks/alpha-gal/index.html#:~:text=Alpha%2Dgal%20syndrome%20(AGS),other%20products%20containing%20alpha%2Dga

https://www.cdc.gov/ticks/alpha-gal/index.html:~:text=Alpha%2Dgal%20syndrome%20(AGS),other%20products%20containing%20alpha%2Dgal


Identifying New Pathogens by 
Metagenomic Sequencing



Patients with unknown cause of pneumonia in Wuhan have been isolated 
from multiple hospitals

Identifying New Pathogens by 
Metagenomic Sequencing





How did they know it was a 
new coronavirus?

• Next-generation sequencing



Metagenomics

Bacterial genomes,
Human DNA,
Human RNA,
Virus DNA/RNA

reads



Metagenomics

• Millions of reads per specimen

• Each read, use huge databases to determine:

• Is it human? 

• If Y, discard

• Is it known bacterial/viral/plant/other?

• If Y, discard

• What else is left?

• Reads that don’t match any known sequences

• Reads that match sequences only ok

• Not exact matches, but close to other coronaviruses

• From these reads, can we reconstruct the genome?



Sequence Assembly

• Overlapping data to reconstruct the entire viral genome (>29,000bp)



With full genome of novel virus, 
compare to other known CoV



Why is the genome so powerful?

• Compare to other CoV to guess where it originated 
(bats?)

• Compare multiple SARS-CoV-2 sequences (variants!)

• The first step to develop diagnostics

• Too expensive and slow to do next-generation sequencing 
on everything

• Compare to other CoV to look for unique sections in SARS-
CoV-2

• Develop real-time PCR for high-throughput diagnosis




