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EGIONELLAORGANISMS

ALegionella are ubiquitous in natural and
artificial fresh water environments

AGrows best in temperatures, 77 °-110°F = (¢
ADormant under 68 °F Q\@
Akilled above 124 °F |

AProliferates large plumbing systems, hot tubs,
whirlpools, cooling towers & decorative
fountains

AlLegionella pneumonophila serogroup 1
causes majority of human illness






ONELLAAMPLIFICATION

A Water from supplier is not sterile

A Insufficient Chlorine

ATemperatures: optimum  77°-110°F
AGrow 68 °-122°F

AWater stagnation
AScale and sediment
ASymbiotic with amoeba, protozoa & algae

ARubber, some plastics support growth
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LEGIONELLOSIS

Legionnaires' Disease Pontiac Fever
ALow attack rate: 5% High attack rate: 90%
AHigh mortality: 5 -30%
Alncubation: 2 -14 days
AFever: 102-105 A
ABreathing difficulty MiBE2 EEEs
ACOUQh (dry, phlegm) Flu-like symptoms
AR Chills Self-limiting
AChest pain
APneumonia

No mortality
Incubation: 1 -3 days



,ﬂ
WHO IS AT RISK FOR

LEGIONELLOSIS?

AOlder people (>50 years of age)

ACurrent or former smokers

AChronic lung disease (COPD or
emphysema)

AWeak immune system from diseases:
cancer, diabetes, kidney failure, HIV/AIDS

ASuppressed immune system (transplant
operation or chemotherapy)



CASE DEFINITIONS

Confrmed Legl onnal reso DI sease

AClinical: fever, myalgia, cough and clinical or
radiographic pneumonia (Pontiac Fever - no
pneumonia)

AlLaboratory:

ABYy culture: isolation of an%/ Legionella from
respiratory, lung tissue, other sterile site

ABy urinary antigen: detection of L.
pneumophila serogroup 1 in urine

ABy seroconversion: fourfold or greater rise
In antibody titerto L. pneumophila
serogroup 1



REPORTING OF CASES

ANJDOH Communicable Disease Reporting
and Survelllance System (CDRSS)

ALocal Health Dept performs investigation

Information needed includes:
A lliness onset & Incubation period
A Activities during incubation
A Potential exposures
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EALTH DEPARTMENT

INVESTIGATION

Alnterview case patient & heathcare provider

AConfirm case meets legionellosis case definition
ASymptoms & timing,

ADetermine onset and incubation period

Atravel history during incubation period

Aldentify potential water exposures

AEnter data from interview and pertinent medical
Information into CDRSS.



L HEALTH DEPARTMENT

INVESTIGATION (CONT)

ALong -term care, hospital & Assisted Living:
1 Case => Full Environmental Investigation
report to NJDOH/CDS by telephone.

ACommunity: Investigate specific exposures &
other local cases with same
exposure/building, investigate travel.

AComplete CDC Legionellosis Case Report
CDC enters into a database
looks for common exposures



INVESTIGATION

Alf linked to building, NJDOH generates an Outbreak
Number (E -number)
ALHD and NJDOH to set up conference call with facility
AFacility Administrators
ADirector of Nursing
Alnfection Preventionist
AFacility Manager and Maintenance

AlInformation gathered on initial conference call:

AClinical information on the case (Showering,
nebulizer, oxygen, aspiration risk?)

APossible water exposures of the case
ABuilding information (age, size, # of water outlets)



IMMEDIATEACTIONS FOR FACILITY

Almmediate preventive actions: shower filters,
bottled water, removing faucet aerators
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AOn-going surveillance for clinical pneumonias
AHire water consultant with  Legionella experience
ASchedule a walkthrough

ANo water treatments before initial ~ sampling



ILDING INVESTIGATION

ASchedule building walk -through
AFacility management
AFacility maintenance

A Consultant
ALHD and NJDOH

APerform Water sampling for Legionella
ADiscuss Remediation Plan & follow -up

ADevelop Preventive Maintenance Plan



BUILDING INFORMATION

AAge, size & construction, room configurations
ARenovation History

APlumbing system
ADesign
A Condition
ANumber & type of water outlets
APreventive Maintenance
A Connection to fire sprinkler system

AHeating/Cooling System
AOccupancy rate



JILDING ASSESSMENT:
AWater condition (Cl, Temp & pH)

AWhirlpool spas and hot tubs, tubs

ADecorative fountains

ACooling towers and evaporative condensers
ARecent or ongoing construction/renovation
ARepair or construction of public water system
AAC drip pan drainage (??)
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OURCES OF EXPOSURE

ABreathing mist
AShowers & aerators
ANebulizers/Oxygen
AHumidifiers

AHot tub/whirlpool
ADecorative fountain
ACoollng tower mist




RCES OF EXPOSURE

AAspiration of water
Alce machines
ADrinking tap water
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PLUMBING SYSTEM RISK FACTORS

ATanks 8 sediment & temp stratification

ABiofilm & scale in plumbing

AoDeadlegs 6 8 stagnant water
APipes inappropriately capped off

AUnderutilized plumbing (sections closed
off, rooms unoccupied)

ARubber gaskets & expansion tank lining

AWater temperature & low Cl levels
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Ice Machines Best Practices

AFollow Manufacturers cleaning and disinfection
procedures .

AUse sediment (1 -10 micron) and bacteria filters (0.2
micron). Follow manufacturers recommendation

ADo not use carbon filters on ice machines unless
required for odor/taste

AUse sterile water to clean and disinfect components .
AUse sterile or basin for soaking components.

AAvoid contamination of ice machine drains & trays.



PREREMEDIATIONSAMPLING

AUse a CDC certified ELITE Laboratory
(http://www.cdc.gov/legionella/elite.html)

ASample & process 1 liter
AApproximately 10% of outlets

A Rooms associated with case
A Rooms distal to the case room
A Unused & underused outlets

AAIl tank(s) top & bottom
AHot water return(s)

Alncoming wa ter (pre remediation only)



ABulk Water

Al liter_sterile
nalgene bottle

AFirstDraw

AMeasure
ATemperature
AResidual CI

ACooling tower




RONMENTALSAMPLING

ASwab

AShower heads
& aerators

ACondensate
drain pans

ACooling tower
components







LABORATORY ANALYSIS

ACulture

A14 days
AMost species & serotypes identified

APCR (Polymerase chain reaction)
ARapid turnaround (2 hours)
AGenetic test on DNA
ASpecies specific
AViable & non -viable bacteria









PREREMEDIATION ACTIONS

Aldentify and remove dead legs
ADrain, clean, and flush water heater

ARemove and disinfect faucet aerators &
shower heads

AEliminate/minimize rubber, plastic, and
silicone washers and gaskets

AEliminate (flush) other points of stagnation
Alnspect sprinkler backflow preventers

ABiocides
AProtozoa, amoeba & biofilm protects




ATIONSHOCK -
TREATMENTS

ASuperheat AHyperchlorinate
APost warnings APost warnings
AHot H,O tank Alsolate H,O tank

A drain & flush A drain & flush
A Raise temp to >160 AF A Raise Cl, to >50 ppm
A hold 3 hrs. A hold 3 hrs.
AFlush outlets A circulate & test: 30 ppm
A >140 A @ 2 min AF'USh outlets
A hold 2 hrs. A draw & test: 30 ppm
A Check Temp every 30 min A hold 16 hrs.
AReduce temp A draw & test: 10 ppm

AReduce Cl, <2 ppm
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Legionella and Water Temperature

S0°C (158°F) = 100% Rapid Kill

60°C (140°F) = 90% Kill in 2 minutes

3 R S0°C (122°F) = 90% Kill in 2 hours
! - —
m Py, Optimum temperature range
' 1%“

<Q0°C (68°F)
Predominately dormant, but viable




Remediation Issues

ATime intensive for staff.

AOnly a temporary solution:
| Bacteria in biofilms are not completely removed
I Rapid bacteria re-growth is common

I Must be performed 2 - 4 times/year (CDC)

AOutl ets cannot be used dur
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SAMPLING RECOMMENDATIONS

A3-5 days after remediation

ASame locations as pre -remediation ( -supply)
ACan change Location >3 consecutive NDs.
AEvery 2 weeks for 3 months

AMonthly for 3 months

AQuarterly for 1.5 years
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TIAL CONTROIACTIONS

Almplement flushing program

AHot water heater
AOperational deadlegs

AMonitor water Temp. Cl & pH
Alnstall point -of-use water heaters
ATest water for Legionella

A
A
A

mplement periodic remediation program
nstall secondary disinfection system
nstall thermostatic mixing valves at outlets
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Continuous Treatment
Secondary Disinfection Systems

AChlorine
AChlorine dioxide
AChloramine

A Cu-Ag lonization
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COOLING TOWERS

ACool water by heat of vaporization
AResponsible for epidemic outbreaks
ATransmit bacteria 2 Mi. (most 0.3 -0.6)

AOperate Spring to Fall



Cooling Tower Operation
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mming Tower to HVAC



