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Water Safety Water Safety –– Infectious AgentsInfectious Agents

• Drinking water systems
• Contamination of food by water

– washing, irrigation, growing waters
• Recreational water

• Sources of microorganisms
– exogenous contamination
– “autochthonous” pathogens naturally present in water



Waterborne Disease:Waterborne Disease:
Drinking WaterDrinking Water--AssociatedAssociated





Confirmed LD CasesConfirmed LD Cases
Maryland, 1990Maryland, 1990--2006*2006*
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LegionellaLegionella
• Present in public water systems

– chlorine tolerant
• Has a propensity to colonize institutional hot 

water systems, residing in biofilms
• Is a recognized cause of nosocomial pneumonia, 

particularly in “high risk” units (bone marrow, 
organ transplant); 40% mortality nationally 



Global Spread of Seventh PandemicGlobal Spread of Seventh Pandemic



Rugose variants of Rugose variants of V. choleraeV. cholerae

• Rugose colonies are wrinkled
• Rugose variants produce EPS
• EPS promotes increased biofilm 

formation
• EPS promotes elevated resistance to  

chlorine, UV light, H2O2, and 
complement

• Rugose variants are as virulent as a 
smooth form

Smooth     Rugose



NCTC 6585 smoothNCTC 6585 smooth NCTC 6585 rugoseNCTC 6585 rugose



Current Drinking Water Current Drinking Water ““IssuesIssues””
• Chlorine

– Possible long-term health effects
– Chlorine-tolerance of some pathogens

• Pathogen growth within water systems/biofilm
formation

• Increases in “at-risk” populations



Foodborne Illness linked with WaterFoodborne Illness linked with Water

• Washing of produce/fruit with contaminated 
water

• Contamination of fields with pathogens in 
irrigation water or run-off
– E. coli O157:H7 in spinach







Deaths from Deaths from Vibrio Vibrio vulnificusvulnificus in in 
Florida, 1990Florida, 1990--20062006

Total
Clams
Shrimp
Crab
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Wound
Oysters
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114
1
1
2
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24
66

# Deaths

0.3
0.3
0.5
5.2
5.5

15.2
% Total Cases
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Illness AssociatedIllness Associated
with Recreationalwith Recreational
WaterWater





http://esetappsdoh.doh.state.fl.us/irm00beachwater/default.aspx







Vibrio Vibrio vulnificusvulnificus
• Clinical

– Gastroenteritis/primary septicemia
• may be mild to severe and potentially life threatening

– wound infections
• Range from mild, self-limited infections to severe myositis

and cellulitis
• May produce vesicles/bullae
• Reported mortality of 15-25%; mortality occurs almost 

exclusively in patients who have hemochromatosis, 
cirrhosis, or who are immunocompromised





Waterborne PathogensWaterborne Pathogens

• Need for ongoing research/
interventions:
– Movement of pathogens through surface and ground water 
– Management of pathogens that are chlorine tolerant and/or form 

biofilms
– Minimizing risk of waterborne pathogens in food
– Reduction of contamination risk in recreational water 

• Need for risk communication/interventions, high-risk 
patients
– Legionella
– Vibrio species


