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Public Health 

Protect and promote health and safety of people 
 

• Children 
• Elderly 
• Individuals with underlying illness 
• Pregnant women, unborn children 
• People with extended exposure periods 
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Harmful Algal Blooms (HABs)  

• Microscopic organisms, 
mostly 
  Dinoflagellates 
  Diatoms 
  Blue-green algae 

 

• Blooms 
  Exuberant growth 

 

• Toxins 
  No taste or smell 
  Heat, acid stable 
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Potential Exposure Pathways 

• Direct skin contact 
 
 

• Ingestion of food 
 
 

• Incidental ingestion 
 
 

• Inhalation 

http://www.freshfromfloridablog.com/wp-content/uploads/2012/03/baked-oyster.jpg
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Marine HAB-Related Illness 
•  Paralytic Shellfish Poisoning (PSP)* 

  Saxitoxin (Pyrodinium bahamense) 
 

•  Neurotoxic Shellfish Poisoning (NSP)* 
  Brevetoxin (Karenia brevis) 
 

•  Diarrheic Shellfish Poisoning (DSP) 
  Okadaic Acid (Protocentrum spp) 
 

•  Amnesiac Shellfish Poisoning (ASP)  
  Domoic Acid (Pseudonitszchia spp)  

*Occurred in Florida 
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• Ciguatera Fish Poisoning (CFP)* 
    Ciguatoxins (Gambierdiscus toxicus) 
 

• Puffer Fish Poisoning*  
    Saxitoxins (Pyrodinium bahamense) 
 

• Respiratory Illness* 
  Aerosolized Brevetoxins (Karenia    

brevis) 

Marine HAB-Related Illness 

*Occurred in Florida 

6 
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Merlin: Reportable Diseases 

• Authority in 381.0011 F.S. 
• 3 HAB-related illnesses 

  CFP 
  NSP 
  PSP 
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Florida Red Tide 
Positive Samples, 1954 to Present 
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• Regulated by 
Florida 
Department of 
Agriculture and 
Consumer 
Services 
 

• 1,200 sampling 
stations 
 

• 38 harvesting 
areas  
 

• 1.4 million 
acres 

Shellfish Harvesting Areas 
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Neurotoxic Shellfish Poisoning 
 Outbreaks in 1995, 1996, 2001, 2005, 2006;   

 all from recreationally harvested shellfish 
 

10 
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NOAA Gulf of Mexico 
Harmful Algal Bloom Bulletin 

11 
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NOAA Gulf of Mexico 
Harmful Algal Bloom Bulletin 
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… reports of respiratory irritation onshore in some parts 
of northern Pinellas County and continued respiratory 
irritation in this area may be possible. Today through 
Thursday, September 11, predominantly offshore winds 
forecasted through Thursday will minimize the potential 
for respiratory irritation impacts at the coast … 
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DOH EpiCom System 

• EpiCom web board  
 Part of Everbridge ServFL, an online system for managing 

public health and medical disaster responders  
 

• Immediate, real-time exchange of information  
 Disease outbreaks, incidents 

 

• Subscribers: health care practitioners in Florida  
 Physicians, county health departments, etc. 

 

• All postings reviewed by moderator 
 

• Restricted access via username/password  
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DOH EpiCom System 

Aquatic 
Toxins 

“Forum” Blue 
Green 
Algae  

Red 
Tide 



15 

Gulf of Mexico Harmful Algal Bloom Bulletin 
 

Conditions Report: The highest level of potential respiratory irritation 
forecast for Thursday, December 5 to Monday, December 9 is listed 
below: 
 

Central Lee: Moderate (Th-F, Su-M), Very Low (Sat) 
Southern Lee, bay regions: Moderate (Th-M) 
Southern Lee: Moderate (Th), Very Low (F-M) 
Northern Collier: Very Low (Th-M) 
Central Collier: Very Low (Th-M) 
All Other SWFL County Regions: None (Th-M) 
 

Over the past several days, reports of respiratory irritation 
associated with K. brevis have been received from northern and 
central Collier County. 

DOH EpiCom System 
Automatic email to subscribers (600 registered) 
Subject: New Post Forum: Aquatic Toxins 

Archived Bulletin  
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• NOAA HAB bulletin attached in EpiCom 
 

• Information on health effects from harmful algal 
blooms found on DOH website 

DOH EpiCom System 
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Florida Red Tide Inhalation Studies 

• Animal 
• Occupational  
• Asthma  
• Emergency room 
• Inland 
• Follow-up 
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PbTx 

Bubble-mediated Transport 
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UV 

Wind 

Air-Sea 

Rain 

 
 

 

 

 

 

 

Toxin Presence 
   In water/cell counts 
   In air 
   Modified by UV 
   On beach 
Exposure Populations 
   Occupational 
   Normal 
   Susceptible  

 
 

Study Design 
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Study Site 

Siesta Key 
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Collaborators 
 

Centers for Disease Control and Prevention 
 

Florida Department of Health 
 

Harbor Branch Oceanographic Institution  
 

Lovelace Respiratory Research Institute 
 

Mote Marine Laboratory 
 

Mount Sinai Medical Center 
 

Twin Cities Hospital 
 

University of Miami Epidemiology  
 

Univ. of North Carolina-Wilmington Center for Marine Science 
 

University of Cincinnati Biostatistics 
 

University of Miami Pulmonary Medicine 
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Animal Studies 

Wells et al. (1984). Increased airway resistance in 
guinea pigs with inhaled brevetoxins 
 

Singer et al.(1998) and Abraham et al. (2001). 
Asthmatic sheep, picogram doses of PbTx-3 
causes increased airway resistance 
 

Benson et al. (1999). Rats: intratracheal instillation 
of PbTx-3; 80% rapidly cleared through lung, 
20% retained in lung, liver and blood for up to 7 
days 
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Environmental Conditions 

• Documented environmental exposures to 
airborne red tide toxins 
 Cells and toxins in water 
 Toxins in the air (picogram doses) 
 Wind speed and direction important 
 Particulate size (20% respirable) 
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Occupational 

No significant change in 
spirometry during red tide. 
 

Significant for increased 
upper airway symptoms 
during red tide (cough, 
throat irritation, eye 
tearing).  
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Asthma 
• Non-exposure 

  No significant changes for symptoms and spirometry 
 

• 1 hour exposure 
  Significant changes for upper and lower airway 

 symptoms  
  

  Significant changes in air flow as measured by 
 spirometry in asthmatics  

 Medications > No Medications 
 Coastal > Inland 
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Emergency Room 

• Overall no significant change in admissions for 
2 periods: with and without red tide 

 

• 19% increase in pneumonia during red tide 
 

• When separated by ZIP Code 
  Coastal residents: 54% increase in admissions 

 compared to non red tide 
  Pneumonia 31%, bronchitis 56%, asthma 44%, and 

 upper airway disease 64%  
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A
B C

D

E

F

Inland 
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Inland 

• Distance toxins travel 
variable yet do travel 
inland 

 

• Amount of toxin variable 
by day and location 
(wind speed/direction) 

 

• Exposure not ended by 
leaving beach 
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Follow-Up 
• Research questions 

 Are maximum effects being captured immediately 
after people come off the beach?  
 Yes, indicated by data 

 
 Is there a latent response? 

 Not indicated by data 
 

 Do effects subside shortly after leaving the beach? 
 Number of  symptoms gradually subside over a 5-day 

period 
 

• The 1-hour exposure at the beach appears 
to trigger respiratory response. 
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Funding Sources 

 
• CDC/FL DOH 

Cooperative Agreement 
U50/CCU423360-02 
 

• NIH/NIEHS PO1 ES 
10594 
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Review Article 
Review of Florida red tide and human health effects 

Harmful Algae 10 (2011) 224–233 
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• Microcystis 

• Cylindrospermopsis  

• Anabaena 

• Planktothrix 

• Aphanizomenon 

• Lyngbya wollei 

• Oscillatoria 

Cyanobacteria in Florida 
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• 10-15% of Florida’s 
population use surface 
water supplies for 
drinking water. 

• The Floridan Aquifer is 
unable to meet 
projected demands for 
2020 

Florida’s Drinking Water 
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Cyanobacteria Blooms in Florida 
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Affected 
Water 
Bodies 

Affected 
Water 
Bodies 

Featured 
Article 

Other 
HABs 

Partners 

MODIS 
Satellite 
Image 

Political 
Boundaries 

DOH Inland HAB Health Bulletin 
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Flip-Side of Bulletin 
True 
Color 
Satellite 
Image 

Climate 
Maps for 
Temp and 
Precipitation 
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Toxic Algae Confirmed 

August 3, 2013  

Downstream from Lake Okeechobee 
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Florida “Slime Crime” Tracker 



39 

Division of Disease Control and Health Protection  

Recreational Exposure to Low 
Concentrations of Microcystins During an 
Algal Bloom in a Small Lake 

Recreational exposure to microcystins 
during algal blooms in two California lakes 
[L. Backer, et al. Volume 55, Issue 5 May 2010] 

[L. Backer, et al. Volume 8, Issue 2 June 2008] 

Lorraine C. Backer, PhD, MPH;  
National Center for Environmental Health 
US Centers for Disease Control and Prevention 
lfb9@cdc.gov; 770.488.3426 
___________________________________________________________________________________________________________________________________________ 

Human Exposures to Freshwater 
Harmful Algal Blooms 

http://www.mdpi.com/journal/marinedrugs


40 

Study Locations 

Klamath River reservoirs, CA Bear Lake, Michigan 
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Collaborators 
• National Center for Environmental Health, CDC 
• National Center for Emerging Zoonotic and Infectious Diseases, CDC 
• Mote Marine Laboratory 
• GreenWater Laboratory 
• Lovelace Respiratory Research Institute 
• Wright State University 
• Other Federal Agencies  
• State and local public health agencies 
• Officials or others at study site 
• California Department of Health 
• Siskiyou County 
• Karuk Tribe 
• Pacific Corporation 
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Epidemiology Study Design 

• Study population 
 Planning recreational 

activities in lake with a 
HAB (exposed) 
 

 Planning recreational 
activities in lake with no 
HAB (control) 

 

• Recruited in person 
 

• Human health 
 Self-reported symptoms 
 Blood and nasal swabs 
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Health-Related Data Collection 
• Questionnaires 

 Pre-exposure 
 Post-exposure 
 Follow-up (7-10 days later) 

 
• Post exposure plasma samples 

 Microcystins 

 
• Nasal swabs 

 Microcystins 
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Environmental Data Collection 

• Water samples  
 Viruses 
 
 Water quality 
 
 Algal taxonomy 
 
 Microcystins 
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Environmental Data Collection:  
New Methods 

• Ambient air samples  
 High-volume 

 Particle size 
 Microcystins 

 
 

• Personal air samples 
 Microcystins 
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Results 
 

•  Microcystins were found in lake water. 
 

• No differences in symptoms between control  
(n =  7 and 7) and exposed populations  
(n = 97 and 88).  

 
• No microcystins were found in blood serum 

samples. 
 

• Low microcystin concentrations were found in:  
  Personal air samples.  
  Nasal swabs. 
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Conclusions 
• Aerosols containing microcystins can be generated in 

lakes with blue-green blooms.   
 

• There is a potential for aerosol inhalation exposures to 
people. 
 

• There is a potential for public health impact. 

 

NOAA satellite Lake Erie 2011 algae bloom 
2011 Lake Erie algae bloom 

Toledo, Ohio August 3, 2014 



48 Resource Guide for Public Health 
Response  to HABs in Florida 

http://www.myfloridaeh.com/medicine/aquatic/resourceguidepublichealth.pdf 

Background 

Responsibility 

Databases 

Surveillance 

Regulations 

Outreach 

Management 
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 Florida Poison Information Centers 

• Staffed by doctors, nurses and pharmacists 
 

• Speak with a poison specialist 
 

• Free, confidential service: 24/7, 365 
 

• 3 centers receive 550-600 total calls/day 
 

• > 25,000 calls since 1998 on aquatic toxins 
 

 
 

1-800-222-1222 
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Current Funding 
• CDC Cooperative Agreement to Enhance Surveillance of 

Risk Factors and Health Effects Related to Harmful Algal 
Blooms, #1 U38 EH000334-01 
 

• National Science Foundation: Modeling the Dynamics of 
Harmful Algal Blooms, Human Communities, and the Social 
Choice of Behavioral and Policy Responses Along the 
Florida Gulf Coast, Award #1009244  

  

• National Oceanic and Atmospheric Administration: 
Monitoring and Forecasting Cyanobacterial Blooms for 
Public Health Protection and Response DG133C-11-SE-
3203 

 

http://www.google.com/imgres?imgurl=http://www.prl.msu.edu/Facultypages/NSF_MFT_Site/images/NSF_black.jpg&imgrefurl=http://www.prl.msu.edu/Facultypages/NSF_MFT_Site/training.html&usg=__hlTgWPqT6XqdhgXbN0FhjaTKHng=&h=900&w=900&sz=72&hl=en&start=11&sig2=K9O0hn9n01dQGEcAK2IjJA&zoom=1&tbnid=oYXN-yDKz6aCEM:&tbnh=146&tbnw=146&ei=Gn-ETuHqEZLAgQe9ztwl&prev=/search?q=nsf+logo&hl=en&gbv=2&tbm=isch&itbs=1
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Water Toxins Program 
• Andrew Reich: Coordinator 
   andy.reich@flhealth.gov 
 850.245.4187 

 

• Caroline Collins: Epidemiology Specialist 
 caroline.collins@flhealth.gov 
 850.245.4444 x 2994 

 

• Becky Lazensky: Epidemiologist 
 becky.lazensky@flhealth.gov 
 484.894.9120 

 

•   Laura Morse:  Coordinator 
 laura.morse@flhealth.gov 
 850.245.4444 x 2080 
 
 Division of Disease Control and Health Protection  
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Disclosure Statement of Financial Interest 

I, Andrew Reich, DO NOT have a financial 
interest/arrangement or affiliation with one or 
more organizations that could be perceived 
as a real or apparent conflict of interest in 
the context of the subject of this 
presentation. 
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