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Today’s Topics

• Our evolving understanding of 

Legionella pneumophila as a 

waterborne pathogen

• Approaches to prevention

 Secondary water treatment of hot water

• Monochloramine

 Risk management  (ASHRAE 188)
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A HIGHLY SUCCESSFUL 

MICROBE

Legionella
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Successful Microbe: Increasing 

Recognition?
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Consider This…

• Legionellosis cases have increased 

substantially – over 200% in last 10 years
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Morbidity Mortality Weekly Report (MMWR). August 14, 2015/64 (31); 842-848. 

Surveillance for Waterborne Disease Outbreaks Associated with Drinking Water — United States, 2011–2012

Many Cases Linked to 

Drinking Water
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Legionella in Water

Centers for Disease Control and Prevention 

(CDC) reported:

• Legionella accounted for 66% of reported 

drinking water–associated outbreaks

• Legionella in building plumbing systems

lead to drinking water–associated 

outbreaks. 
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Hospitals at Significant 

Risk According to Recent 

CDC Report

Legionella in hospitals –

accounted for 57% of all 

cases and 85% of deaths 
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Most Significant Source

Potable water especially in hospitals 

(and other buildings) 

with complex hot water systems,

is the most important source of 

Legionella transmission.
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Origins of Legionella

• Incoming potable water (undetectable  or 

very low conc.)

• Systems with warm water, such as water 

distributions systems and air cooling 

systems (provide growth factors)

• Biofilms within these systems 

(amplification)
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MAKING HEADLINES - IN THE 

NEWS

Successful Legionella
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Legionellosis Outbreaks  

Sadly, outbreaks 

continue to occur 

(building warm 

water systems, 

cooling towers, 

fountains)
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Outbreaks in Nursing Homes 

& Assisted Living Facilities
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HOSPITAL OUTBREAK LINKED 

TO NEW CONSTRUCTION 
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Community Water System Outbreak

Epidemiology & Infection 2015
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Study Suggests 

Community Water 

Systems Could Be a 

Significant Source 

for Legionella
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The Problem

New Jersey Health Department reports 

cases of Legionnaires’ disease in 

senior high rise, geriatric center and 

single family housing 
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The Investigation

• The population in the area was 

∼9000 consistent with the area of 

influence of a 1 million gallon water 

tower.

• Investigation implicates poorly 

maintained water storage tank and 

surrounding distribution system



© Special Pathogens Laboratory 

Probable Causes

1. Low flow conditions

2. Low or no chlorine

3. Little mixing of water storage tank

4. No regular flushing of water mains
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Recommendations

1. Include community 

water systems as 

possible sources for 

Legionella 

transmission. 

2. Community water 

systems supplied by 

surface water, 

especially where 

summer 

temperatures and 

available nutrients 

can amplify 

Legionella.
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Flint: Not Just Lead In The Water 
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Flint Legionnaires’ Disease Outbreak
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SECONDARY DISINFECTION

I Have Legionella in My Building…

Now What?
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DISINFECTION OPTIONS



© Special Pathogens Laboratory 

Why Treat Hot Water Only?

• Legionella grows best in warm water -

near body temperature (98.6o F/37o C)

• Treatment of hot water systems only 

has controlled disease transmission

• Limits chemical addition to drinking 

water
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Secondary Disinfection Methods  

• Thermal shock 

treatment

(heat & flush)

• Shock chlorination 

(>10 mg/L residual), 

may require water 

tanks to be 

20-50 mg/L

• Continuous supplemental 

chlorination (2-4 mg/L)

• Copper-silver ionization 

(continuous)

• Chlorine Dioxide (ClO2)

• Monochloramine

• Point-of-use filtration
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MONOCHLORAMINE

Newest Approach for Legionella

Control in Hospital Water Systems
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Why Monochloramine?

• Efficacy against 

Legionella

in-vitro and in 

model plumbing 

systems

• Municipalities 

supplied with 

water treated with 

monochloramine 

were less likely 

to report 

hospital-acquired 

Legionnaires’ disease 
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Monochloramine  

• Used to treat potable water – Safe 

Drinking Water Act

• More stable than chlorine and chlorine 

dioxide at warm temperatures

• Italian company develops the first system 

for on-site generation

• Italian study shows efficacy
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Report from Italy

American Journal Infection Control (AJIC) 2012;40:279-281
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First Study in U.S.

OBJECTIVE

Determine the efficacy of this new system 

for on-site generation of monochloramine 

for controlling Legionella in a hospital 

water systems 
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Our Study First U.S. Study: UPMC 

Mercy 

• UPMC Mercy

 495 bed tertiary 
care hospital, 
Pittsburgh, Pa.

• 12 floors and 
840,000 ft2

• Serves 225,000 
persons annually
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Scope of Our Study

• 11 months – Started September 2011

• 27 distal outlets and hot water tanks tested 
monthly

• Approximately 100 baseline samples evaluated 
– April to September

• More than 200 post-disinfection samples  



© Special Pathogens Laboratory 

Reagent Dosing PumpsReagent Dosing Pumps

Circulation Pump

Zebion Enoxin

Pre-Dilution Loop

Hot Water

Supply to Building

26 Additional Distal Samples 

Taken Throughout the Facility

Building Hot

Water Return

Cold Water

Cold Water

Sanipur System

Hot 

Water 

Tank 1

Hot 

Water 

Tank 2

Cold Water

ORP Probe

pH Probe
Free & Total 

Chlorine Cell

Heat Exchanger

To Waste

Online Analyzer

F F

Reaction Chamber

Flow Meter Flow Meter 

A

B

A

A

B B

A

Biological and Physicochemical 

Sampling Location 

Biological Sampling Location 

A

Sanipur System Installation Schematic



© Special Pathogens Laboratory 

Legionella - Baseline

• Baseline Month 1 = 50% (15/30)

• Baseline Month 2 = 42% (11/26)

• Baseline Month 3 = 44% (12/27)

• Baseline Month 4 = 74% (20/27)

Baseline Average = 53%
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Legionella

• Distal site  positivity dropped to 11% after 
1 week, and remained below 10% 
throughout  the study (p < 0.05). 

• After two months, Legionella pneumophila
no longer isolated from water samples

• Legionella species isolated in a few 
locations (<10%)
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Water Quality Parameters

• Average monochloramine concentration 

was 1.90 ppm (range 1.0 – 4.0).

• pH, ammonia, nitrate, nitrite, copper, silver, 

and lead concentrations remained below 

EPA MCLs for the duration of the study.
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Results

On-site generation of 

monochloramine significantly 

reduced Legionella positivity 

(53% vs. <10% post-disinfection 

(p<0.05)
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On-going Sampling

• Periodic testing shows distal site positivity for 
Legionella and non-tuberculous Mycobacteria 
remain low (<10%)

• No further cases

• No evidence for significant corrosion

• Operation and maintenance issues minor 
(ORP probe replacement) 
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Published Report
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2014: Cases Follow Renovation of 

Hematology-Oncology Unit 
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New Unit

• May 2014, 10 cases following completion 

of new hematology-oncology unit

• L. pneumophila, serogroup 1 isolated from 

50% (17/34) heme-onc sites

• Cases stopped following:

 shock disinfection, installation of point-of-use 

(POU) filters, monochloramine treatment
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Multiple Approaches Effective

HIGH RISK BLDG

• High percentage of 
outlets positive 
with cases;

• monochloramine 
system installed on 
hot water

LOWER RISK BLDG

• High percentage of 

outlets positive no 

cases; 

• copper-silver 

ionization system 

installed on hot 

water
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Conclusions

• Both disinfection approaches were 

effective in reducing Legionella positivity

• Monochloramine was used in the building 
housing the highest risk group and to 
achieve the fastest reduction

• Legionella remediation - not “one size fits 
all”
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Disinfection Methods Review: 
Infection Control and Hospital Epidemiology



PREVENTING LEGIONNAIRES’ 

DISEASE

How are we doing? 



Progress Has Been Slow…

Really Slow!



Legionella Has Their Attention

• ASHRAE

• CDC

• EPA

• NSF

• WRF

• Industry 

Organizations AWT 

and CTI



ASHRAE Standard to Prevent 

Legionnaires’ Disease

American Society of Heating, Refrigerating and Air-conditioning Engineers



• First Legionella

standard in the 

United States. 

• Approved

June 26, 2015



Purpose of ASHRAE Standard 188

Establish minimum Legionellosis risk 

management requirements for building 

water systems.



Elements of Water 

Management Program

Program Team – Persons responsible for Program development and 

implementation.

Water Systems/Flow Diagrams – Describe potable and non-potable water 

systems and develop water system-schematics.

Water System Analysis/Control Measures – Evaluate where hazardous 

conditions may occur and decide where control measures should be applied.

Monitoring/Corrective Actions – Establish procedure for monitoring whether 

control measures are within operating limits and, if not, take corrective actions.

Confirmation – Establish procedure to confirm Program is being implemented 

as designed (verification) and the Program effectively controls the hazardous 

conditions (validation).

Documentation – Establish documentation and communication procedures for 

all activities of the Program.



New Government 

Focus On 

Legionella 

Prevention



EPA Issues Review of Legionella

Control & Disinfection Methods



CDC Focuses on  

Effective Water 

Management For 

Legionnaires’ Disease 

Prevention 





Did You Know CDC Has a 

New Position On Testing?

“We are not against testing” 

water for the presence of 

Legionella…We think it has its 

place, particularly in healthcare 

facilities.”

Cynthia Whitney, MD Division of Bacterial Diseases, National Center for Immunization 

and Respiratory Diseases, CDC. June 8, 2016 Pittsburgh Post Gazette 



Risk – Potable Water

Risk of Legionnaires’ disease was better 

predicted by the 

proportion

of water system sites 

testing positive for Legionella

than by the

concentration of Legionella bacteria.

Kool J L, et al. Infect. Control Hosp. Epid. 1999 20:797-805
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Is the Sky Falling?

If I Find Some Legionella? 
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Our Mission:

End Legionnaires’ Disease

• No one should die 

from a preventable 

disease caused by 

a bacteria in water. 

• Legionnaires’ 

disease can and 

should be 

prevented.
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Total Legionella Control

An evidence-based, 
integrated platform of 
solutions:

• Legionella & Pathogen 
Testing

• Consulting & Education

• ZEROutbreak 
Protection
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Let’s End LD Together
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THANK YOU

Dr. Janet E. Stout
President, Microbiologist

info@specialpathogenslab.com


