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Cyanobacteria can be 
a health hazard. 
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Cyanotoxins 
affect body 
systems and 
organs
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Exposure 
Routes
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Ingestion
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Gastrointestinal:
• Abdominal pain
• Nausea
• Diarrhea
• Vomiting

Ingestion
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Gastrointestinal:
Abdominal pain
Nausea
Diarrhea
Vomiting

Neurologic:
• Dizziness
• Numb lips
• Tingling fingers 

and toes

Ingestion
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Dermal
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• Rash
• Hives
• Skin blisters

Dermal
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Inhalation
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Inhalation
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Cold-like symptoms:
• Runny eyes
• Runny nose
• Sore throat
• Cough
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illness

• Their behaviors and 
smaller size make 
them vulnerable.

• They serve as 
sentinels for human 
illness.

Animals
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• Lethargy
• Drooling
• Weakness
• Seizures 
• Vomiting
• Diarrhea
• Difficulty breathing

Signs of Illness



Chronic Exposure to HAB Toxins
Chronic exposure to HAB toxins may 
exacerbate pre-existing health conditions
• Non-Alcoholic Fatty Liver Disease
• Non-alcoholic steatohepatitis
• Liver cancer
• Airway and lung inflammation
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Wisconsin Department of 
Health Services

Harmful Algal Bloom Surveillance Program
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Prevent and manage 
HAB-related illnesses in 
Wisconsin through 
surveillance, outreach, 
and research 

Our Goal
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Wisconsin 
Department 

of Health 
Services

HAB-Related 
Illness 

Surveillance and 
Response in 
Wisconsin Wisconsin 

State 
Laboratory 
of Hygiene 

Wisconsin 
Department 
of Natural 
Resources
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HAB-Related 
Illness 

Surveillance and 
Response in 
Wisconsin



Investigate reports of human 
and animal illnesses

Conduct surveillance of health 
effects related to HAB exposure
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Help local public health issue 
health advisories and beach 
closures

Coordinate water sampling and 
analysis

Provide education and 
outreach
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DHS’s Illness 
Investigation Process
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Receive an illness complaint and interview 
complainant. 

Step 1.
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Receive an illness complaint and interview 
complainant. 

Step 1.

Step 2.
Assess complaint and coordinate sampling.
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Is the water representative of environmental 
conditions at the time of the exposure?
• What does the water look like now?
• How many days have passed since the person or 

animal was exposed?
• Have significant environmental events caused or are 

they suspected to cause changes to the bloom 
before sampling?
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Receive an illness complaint and interview 
complainant. 

Step 1.

Step 2.

Step 3.
Assess complaint and coordinate sampling.

Interpret health risk and make 
recommendations to protect public health. 37
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Recreational Guidance Values

No testing? Visual observation of bloom 
conditions is sufficient to warrant beach 
closure.
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Agency Microcystin Cylindrospermopsin Anatoxin-a Saxitoxin
EPA 8 µg/L 15 µg/L N/A N/A
WHO 24 µg/L 6 µg/L 60 µg/L 30 µg/L



Annual HAB Health Complaints, 2009–2023
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HAB-Related Illness 
Outbreak Case Study



• In June 2022, DHS received a survey via our 
online illness/bloom reporting form 
regarding three human illnesses.

• Three recreational camp staff members 
(A,B,C) developed respiratory and dermal 
symptoms after swimming in the camp 
beach for ~15 minutes.
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Background



Environmental conditions
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The water was 
“green, with a thick 
layer of little floating 
blobs” at the site and 
time of exposure.



Signs and Symptoms
Staff Member A 
• Time-to-symptom onset: 3 hours
• Headache, eye irritation/itchiness, 

nasal congestion
• History of autoimmune disease and 

seasonal allergies
44Probable Case



Signs and Symptoms
Staff Member B 
• Time-to-symptom onset: 3.5 hours
• Headache, abdominal pain, eye 

irritation/itchiness, nasal congestion, 
rash/redness under eyes

• History of eczema and seasonal allergies
45Probable Case



Signs and Symptoms
Staff Member C 
• Severe “allergic reaction”
• Unable to speak with illness complainant 
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A public beach 
was located next to 
and downstream 
from the camp.

Nearby Impacted Swim Area



Public Health Response
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• Reported illnesses to state disease 
surveillance system (required) system 
(voluntary) and national outbreak 
reporting system.

• Notified local health departments
• Sent water samples to the WSLH and 

assisted with interpretation of test results.
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Testing Results from the WSLH
• The cyanobacteria identified were 

Microcystis aeruginosa and Aphanizomenon 
flos-aquae. 

• Microcystin toxin was detected at a low 
concentration of 3.2 ug/L.

Key takeaway: Microcystin toxin can be 
produced by this bloom.



Public Health Response
DHS and DNR provided assistance with
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• Health advisory and beach closure 
signage.



Public Health Response
DHS and DNR provided assistance with
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• Health advisory and beach closure 
signage.

• Visual assessment and feedback of photos.
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Public Health Response
DHS and DNR assisted with
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• Health advisory and beach closure 
signage.

• Visual assessment and feedback of photos.
• Public health messaging 

• Fact sheets
• Social media messages 
• Press release 
• HAB content for local health department website



HABs are an 
important public 
health issue…
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…but the health 
impacts are not 
fully understood.



Public Health 
Challenges
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• Challenging to 
diagnose

• Poor recognition of 
cases

• Failure to associate 
illness with algal 
bloom exposure
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Wisconsin’s 
Approach to 

Understanding HAB 
Illnesses
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New Research!
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Our Data
• Cyanobacteria 

satellite data (EPA’s 
CyAN)

• Respiratory-related 
electronic health 
records

Green Bay, WI



Comparing Weekly Hospital Visits to Chlorophyll-a Values
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Conclusion
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• A small sample size

• Low power

• Confounders (temperature and dew point)

Our analyses were limited by…



Conclusion
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The good news is…

• This is the first study to model the 
relationship between cyanoHABs and 
population health using CyAN data and 
EHRs.

• We are doing this again!



Resources
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Go to dhs.wi.gov 
and search “algae”
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Email: jordan.murray@dhs.wisconsin.gov

Phone: 608-264-9829

Jordan Murray
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THANK YOU!
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