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Disclosures
* Nothing to disclose

* The findings and conclusions in this presentation are those of the
author and do not necessarily represent the views of the Centers for
Disease Control and Prevention/Agency for Toxic Substances and
Disease Regqistry.



Objectives

* Describe Legionnaires’ disease trends
* |dentify risk factors for Legionnaires’ disease

* Understand proper specimen collection and how it relates to case
surveillance and outbreak response

* |dentify elements of a comprehensive water management program
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Legionella

* Gram-negative bacillus

* Intracellular parasite of
free-living protozoa primarily found
in freshwater

* More than 60 species

 [. pneumophila: ~90% of reported
US cases?

1 Fields BS et al. Clin Microbiol Rev. 2002;15(3):506—26.




Legionnaires’ disease is on the rise in the US
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Rate of reported cases increased 9 times from 2000-2018

Source: National Notifiable Diseases Surveillance System

Centers for Disease Control and Prevention (CDC)



Seasonality of Legionnaires’ disease —
US, 2016 and 2017
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From Legionella to Legionnaires’ disease

nternal and external factors can Legionella grows best in large,
ead to Legionella growth in complex water systems that are
obuilding water systems not adequately maintained

Centers for Disease Control and Prevention (CDC)



From Legionella to Legionnaires’ disease

Water containing Legionella is
aerosolized through devices

Susceptible people contract
Legionnaires’ disease by inhaling
aerosolized water droplets or by
aspiration of drinking water
containing the bacteria




Clinical features: Legionnaires’ disease
(and Pontiac fever)

Legionnaires’ disease Pontiac fever

Acute onset of lower respiratory illness with fever

el iider, self-limiting i : .
and/or cough (additional symptoms may be present) A milder, self-limiting illness without pneumonia

Clinical features

Pneumonia Ves No

(clinical or radiographic)

Pathogenesis Replication of organism Possibly an inflammatory response to endotoxin
Incubation period 2-14 days after exposure (most commonly 5-6) 24-72 hours after exposure

Attack rate Less than 5% Greater than 90%

Treatment Antibiotics Supportive care (because illness is self-limited)
Isolation of the organism  Possible Never demonstrated

Hospitalization Common Uncommon

Case-fatality rate 10% (25% for healthcare-associated) Extremely low

Source: https://www.cdc.gov/legionella/clinicians/clinical-features.html



https://www.cdc.gov/legionella/clinicians/clinical-features.html

A third of land-based Legionnaires’ disease outbreaks investigated by
CDC during 2000-2014 were associated with healthcare facilities

* Common settings
* Hotels

* Long-term care facilities
* Hospitals

* Common sources

* Showers and faucets
* Cooling towers

e Hot tubs

* Decorative fountains
and water features

Source: Garrison LE et al. MMWR. 2016;65(22):557-61.

Centers for Disease Control and Prevention (CDC)



A fifth of Legionnaires’ disease cases reported exposure to a healthcare
facility during the 10 days before date of symptom onset in 2015
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Diagnosing and
\ ‘{ investigating cases and
outbreaks

Centers for Disease Control and Prevention (CDC)



Risk factors for Legionnaires’ disease

* Age 250 years

* Smoking (current or historical)

* Chronic lung disease (e.g., emphysema or COPD)

* Immune system disorders due to disease or medication

e Systemic malignancy

e Underlying iliness (e.g., diabetes, renal failure, or hepatic failure)



Who should be tested for Legionnaires’ disease?

Adults with pneumonia who:
* Are immunocompromised (or have other known risk factors)

Require intensive care

May have healthcare-associated pneumonia

Failed outpatient antibiotic therapy for community-acquired
phneumonia

Traveled away from their home within 2 weeks before onset

All adults with pneumonia in the setting of an outbreak




UAT and culture are preferred for diagnosing
_egionnaires’ disease

* Legionella UAT is rapid and detects Lp1, the
most common cause of disease

Urinary E A
antigen
test (UAT)

 Culture detects all species and serogroups i

and allows for comparison of clinical and Legionell
environmental isolates during outbreak

Investigations

Legionella
growing on
buffered
charcoal

19



Healthcare exposure categories for
surveillance purposes

* Presumptive healthcare-associated: A case with 210 days of
continuous stay at a healthcare facility during the 14 days before

onset of Symptoms (formerly known as definite healthcare-associated)

* Possible healthcare-associated: the patient spent a portion of the 14
days before date of symptom onset in one or more healthcare

facilities



When should healthcare-associated Legionnaires’
disease be investigated?

Perform a full investigation for the source of Legionella when:

* 1 case of presumptive healthcare-associated Legionnaires’ disease
at any time

e >2 cases of possible healthcare-associated Legionnaires’ disease

within 12 months of each other at the same facility @

*The interval may be shorter under certain circumstances
Source: www.cdc.gov/legionella/WMPtoolkit



http://www.cdc.gov/legionella/WMPtoolkit

Immediate control measures can reduce the risk of
ongoing Legionella transmission

* Examples include:
e Restrict showers; avoid therapy pools and spas

* For transplant patients, use sterile water for tooth brushing, drinking, and flushing
feeding tubes; for other vulnerable patients, use bottled water

* Do not use water from faucets in patient rooms
* Do not use non-sterile ice from facility ice machines
e Consider installing 0.2 micron biological point-of-use filters

* Consider halting new admissions or temporarily closing the building, affected area,
or device

* Ensure that contingency responses and corrective actions are implemented
* Consider notification letters to the appropriate audience(s)

Source: https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines.pdf



https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines.pdf

What is a full investigation?

* Perform a retrospective review of cases in the health department
surveillance database to identify earlier cases with possible exposures to
the healthcare facility

e Develop a line list of possible and presumptive cases ever associated with
the healthcare facility

* Work with healthcare facility staff to identify all new and recent
patients with healthcare-associated pneumonia and test them
for Legionella

* Obtain post-mortem specimens, when applicable
» Consider water restrictions and/or implementation of point-of-use filters
* Develop a risk communications plan



What is a full investigation?

e Conduct an environmental assessment

* Conduct environmental sampling, as indicated by the environmental
assessment

 Remediate possible environmental source(s), if indicated

* Determine how long active clinical surveillance and environmental
sampling should continue to ensure the outbreak is over

 Work with healthcare facility staff to develop or review and possibly revise
the water management program

e Subtype and compare clinical and environmental isolates, if available

* Follow up to assess the effectiveness of implemented measures to control
the hazard



| Preventing cases and
\ (\ outbreaks

Centers for Disease Control and Prevention (CDC)



2017 CDC MMWR and Vital Signs Report

* Definite healthcare-associated Legionnaires’ disease
is deadly for 1 in 4 people who get it

* Legionnaires’ disease prevention and response in
healthcare facilities requires multidisciplinary
input

* Most problems leading to healthcare-associated
outbreaks could be prevented with effective water
management

Access report at www.cdc.gov/vitalsigns/legionella



http://www.cdc.gov/vitalsigns/legionella

Centers for Medicare & Medicaid Services (CMS) issued a requirement
for water management programs in healthcare facilities in June 2017
(updated in July 2018)

* Requirement to Reduce Legionella Risk in Healthcare Facility Water
Systems to Prevent Cases and Outbreaks Of Legionnaires’ Disease

e Applies to
* Hospitals
 Skilled nursing facilities
* Critical access hospitals

* Surveyors will review policies, procedures, and reports documenting
water management program implementation

Access memo at https://www.cms.gov/Medicare/Provider-Enrollment-and- @- S

Certification/SurveyCertificationGenInfo/Downloads/QS0O17-30-Hospital CAH-NH-REVISED-.pdf CENTERS FOR MEDICARE & MEDICAID SERVICES



https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/QSO17-30-HospitalCAH-NH-REVISED-.pdf

CDC water management program toolkit

* Translates ASHRAE 188 into plain
language for wider audiences
Developing a Water Mlanagement

{ Step_by_step guide to Cr‘eating a Program to Reduce Legionella

Growth & Spread in Buildings

o066

A PRACTICAL GUIDE TO IMPLEMENTING

water management program
* ASHRAE 12 2020 completed

ASHRAE Guideline 12-2000

M\
/ Y
ANSVASHRAE Standard 188-2015 ‘4\‘%/;—
—="— STANDARD

Legionellosis:
Risk Management for e gl
Building Water Systems L g

ASHRAE Standard 188-2015. Legionellosis: Risk Management for Building Water Systems. ASHRAE; 2015. https://www.ashrae.org/
ASHRAE Guideline 12-2000. Minimizing the Risk of Legionellosis Associated with Building Water Systems; 2000. https://www.ashrae.org/
Access toolkit at www.cdc.gov/legionella/WMPtoolkit



https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422
https://www.ashrae.org/
https://www.ashrae.org/
http://www.cdc.gov/legionella/WMPtoolkit

Create a water management program

Establish a water . -
management Describe the building

i Identify areas where
rogram team water systems using !
FES text and flow diagrams Legionella could grow
and spread

Decide where control
measures should be
applied and how to

monitor them

Establish ways to
intervene when
control limits
are not met

Make sure the
program is running
as designed and Document and
is effective communicate all

the activities

Continuous program review (see below)

www.cdc.gov/legionella/WMPtoolkit



http://www.cdc.gov/legionella/WMPtoolkit

Establish a team

Ability to oversee
the program

Ability to communicate
regularly about the program

Knowledge of the
water systems

Water
Management
Ability to confirm P'fl?g ram Ability to identify control
program performance éam locations and control limits

Ability to monitor and document Ability to identify and take
program performance corrective actions

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Control and Prevention (CDC)



http://www.cdc.gov/legionella/WMPtoolkit

Describe the building water system

Fire Suppression
(sprinkler system)

Cooling Decorative Ice Sinks/Showers Hot Tub Pool
Tower Fountain Machines Floors B-11 Floor 1 Floor 1

Roof Lobby Floors 2, 4,
6,8,10

Water Heaters 4 1l ’ Water Heater
#1 & #2: Basement L #3: Basement Kitchen

“»>
\ ’ Hot Water Storage
Basement

3. Heating

Sinks/ Showers Sinks/ Showers Kitchen Appliances
Floors B-5 Floors 6-11 Basement

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Control and Prevention (CDC)



http://www.cdc.gov/legionella/WMPtoolkit

|dentify areas of Legionella growth risk

Municipal Water
4” pipe from Maple St.

Fire Suppression
(sprinkler system)

Ice
Machines

Floors 2, 4,(

Sinks/Showers Hot Tub 0 Pool
Floors B-11 Floor 1 Floor 1

o

3. Heating

Water Heaters ‘ 11
#1 & #2: Basement

’ Water Heater

V'S

#3: Basement Kitchen

N

Heating can use up the disinfectant ]

Floors B-5

Sinks/ Showers

Floors 6-11 Basement
(i i) i)

l ’ Hot Water Storage
Basement
<\‘Q’ l
o

N

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Control and Prevention (CDC)

Temperature Permissive

Stagnation

No Disinfectant

Conditions for
Bacteria Spread

Special Considerations
for Healthcare Facilities

External Hazards
{eg., construction, main break)



http://www.cdc.gov/legionella/WMPtoolkit

é]) |dentify controls points and how to monitor them

[ Identify Control Points
(e.g., water heater, hot tub)

Control Measures
(e.g., added disinfectant,
elevated temperatures)

Document
Results

Document
Results

Enhanced
Monitoring

Document
Results

Document
Results

Document
Results

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Control and Prevention (CDC)



http://www.cdc.gov/legionella/WMPtoolkit

Example 1—Biofilm growth in the decorative fountain

1. During her weeky inspection of the fountain in the
firet floor kobby, Michelle Patterson notes that the
fountain walls have accumulated a slimy growth.

2. As dictated by her water management program,
Michelle immediately shuts off the fountain, draine
it to the sanitary sewer, and scrubs it with a
dstergent recommendad by the manufacturer

3. She then folows the program's etart up procedure 4. Michelle documents her cbeervations and the
to refil the fountain with water and checks the performancs of interim cleaning in her log book.
residual disnfectant levels to make sure that they She informe her supervson
are within control limits.

Disclaimer: E: L tent is provided for ifkustrative purposes onfy and is not intended to be relevant to alf buiidings.

5 |[dentify actions in response to control limit breaches

Example 2—Unoccupied floor

1. The eighth ficor of the bulding is being renovated
and ie cleasd to the public. Jeaon Hemandez
urderstands that this may cause a temporary
hezardous condition because water usage wil

dacresae, which means that etsgnation iz possble.

3. Jason eleo increeses the frequancy of mesauring
tempearaturs and chicrire levels on the eighth
floor from weekly to deiy for the duration of the
rencvatian.

LY Y

After discussing the issus with his supareiaor,
Jagon counteracts the potential for etegnation by
daily flushing of the sinka and ftures with hot and
cold water in several rooma induding thosa at the
end of the hal, which are farthest from the vertical
pipe sendng that floor (riser).

He documente the mathod and duration of
fluehing and recarda his dely temperaturs and
chiorine madings in his log book. He reviews his
documantation with his superdac

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Co

rol and Prevention (CDC)



http://www.cdc.gov/legionella/WMPtoolkit

@ Make sure your program is running as designed

Trend
Analysis

Standardized
Electronic
Capture

Engage the
Water

Management
Ongoing @ o Team

www.cdc.gov/legionella/WMPtoolkit

Centers for Disease Control and Prevention (CDC)


http://www.cdc.gov/legionella/WMPtoolkit

Document and communicate all activities

www.cdc.gov/legionella/WMPtoolkit



http://www.cdc.gov/legionella/WMPtoolkit

Additional response and prevention tools on CDC’s we
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» Monitor and that effective water management programs—actions that reduce
the isk of growing and spreading
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Hoalth care facility leaders can:
« Build a team i facility's water safe.
« Create and use a water management program to limit

spreading. www cdc gov/legionslla/ WhiProokit

. ; i ify LD cases early and
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= Report LD cases to local public health authorities quickly and
workwith them to investigate and prevent additional cases.

hospital adminstrators, quality assurance sttf of ohers.

Control and Prevention

Access tools at www.cdc.gov/legionella/

Centers for Disease Control and Prevention

Legionella Environmental Assessment Form

HOW TO USE THIS FORM

ficials to gain a thorough of afacilty systems and assist facilty
management with minimizing the risk of information to determine whether
o conduct Legioneilz environmental sampling and to develop a sampling nm “The assessmert should be performed on-site by an
and y of Legionella. Keep In mind that conditions
promating Legionelia amplfication inciude watr stagnation, warm mmnsranlm (77-108°F or 25-42°C), avallabilty of organic
matter, and lack of residual disinfectant such as chlorine. For training and information, please visit CDC's legionellosis resources
webpage at: ttp:J/uniw cdc.govleqionela/outbreak- toolkit/.
Complete the form in as much detailas possible. Do not leave sections blank; i a question does not apply, write *NIA'. fa
question applies but cannot be answered, explain why. Where applicable, Specify the units of measurement being used (.., ppm).
‘Completion of the form may take several hours

os, BEFORE ARRIVING ON SITE
= | O Requestthe atiendance of the lead facility manager as well as others who have 2 detailed knowledge of the

o= faciity's water systems, such as a faciliy engineer or industrial hygienist.

o memnmmm“mmmwmmmmmbnmmu.
0 Bring a plastic bottle, DH test kit range of residual
disinfectant (<1 ppmnmmmmmmppmmmnmm
o lmnapmrmm|mmmmmummapamumm(m,mnmspa,mmm),
request that they st it drain stop
INSTRUCTIONS FOR WATER ERS IN THE PLUMBING
(TABLE R 8)
It very importantto the current physical and it the po , s this

can help determine whehercandiions re likely to support Lagionelia amplfication.
STEP 1:Pian a sampling strategy that incorporates al central hot water heaters/boilers and various points along each loop
of the potable water system. For example, f the facilty has one loop serving all occupantrooms, an occupant room near
{prowimal) the central hot water heater and another at the farthest point (stal of the loop should be sampled.
STEP 2:For each sampling point e.0., tap in an occupant raom):
a. Tur on the hot water tap. Gollect the first 50 mi from the tap. Measure the free chiorine residual and pH. Document
he findings in the table on p. 8. Note: f there is no residual chlorine n the hot water, measure it I the cold watr,
Note: Total chlorine should be measured instead of free chiorine if the method of disinfection is not chiorine (e..,
monochioraming).
b Allow the hot water tap to un untl it i as hot as itwil get Collect 50 m) and measure the temperature. Document the
temperature and the time ook to reach the maximum tamperature.

Centers for Disease Control and Prevention (CDC)

Sampliny
plan hag
commod

bsite

Centers for Disease Control and Prevention
Sampling Procedure and
Potential Sampling Sites

Protocol for collecting environmental samples for Legionella culture
dunng a cluster or outbreak investigation or when cases of disease

ha aconristad with 2 facili

June 2017

Version 1.0

Developing a Legionnaires’ Disease
Laboratory Response Plan

A PRACTICAL GUIDE FOR STATE AND
LOCALPUBLIC HEALTH LABORATORIES



http://www.cdc.gov/legionella/

Conclusions

* Legionnaires’ disease is on the rise in the United States

A fifth of Legionnaires’ disease cases reported exposure to a healthcare facility in
2015

» Definite healthcare-associated Legionnaires’ disease is deadly for 1 in 4 people
who get it

* It is important to encourage clinicians to order tests (urinary antigen test and
lower respiratory culture) for patients with severe pneumonia or healthcare-
associated pneumonia

* Legionnaires’ disease prevention and response in healthcare facilities requires a
multidisciplinary response

* Implementing a water management program is critical for controlling disease



www.cdc.gov/legionella/

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position
of the Centers for Disease Control and Prevention.



http://www.cdc.gov/legionella/
http://www.cdc.gov/
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Questions?

Dr. Chris Edens
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Thank you!

Webinar archive will be available at:
www.phf.org/immunization

Questions or comments?
immunization@phf.org



http://www.phf.org/immunization
mailto:immunization@phf.org

