Managing Legionnaires’ Disease
Outbreak readiness



Disclaimer:

This presentation is intended to introduce you to general
principles based on current guidance and suggested
practices from government agencies and industry groups.
As with any overview program, these materials and our
guidance are general, and you should always consult your
own advisors as appropriate for your circumstances.



Agenda

o Characteristics and ecology of Legionella

 Where Legionella can live/grow in a building system

o What defines a Legionnaires’ disease outbreak; when to report an
outbreak

o How to identify sample sites in an outbreak
o Criteria for choosing a testing laboratory and analytical methods
o Prevention: use of ASHRAE 188/CDC Toolkit to manage Legionella
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Legionella Characteristics

o Aerobic

o Normal aguatic bacteria

o Gram-negative (do not stain well)
o Nonspore-forming

o Flagellated

o Pleomorphic

o Facultative intracellular bacteria

o The causative agent of legionellosis
iIncluding:

o Legionnaires' Disease
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Where Legionella live

Potable Water
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Biofilm harbors bacteria, including Legionella
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Biofilm Is pervasive, not easily removed and regrows

Source water Treatment
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@ disinfection

Biofilm
on media

Distribution
system pipe
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Infectivity — Legionella Aerosolization
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Infectivity Risk Factors — Need All 3
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Legionnaires’ disease is on the rise
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Reported cases
have increased
more than 550% in
the last 15 years

8,000 to 18,000
people contract
legionellosis in the
U.S. each year
(est.)

~10% of known
cases are fatal, but
25% If contracted
In_healthcare

setting
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Legionellosis: US case rates

Reported cases by
state

2007
Cases/100,000 '
population
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Legionellosis: US case rates

Reported cases by
state 144
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Legionellosis:

Reported cases by
state

2017

Cases/100,000
population
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L. pneumophila is the cause of 97% of Legionnaires' disease cases

Culture Confimed Legionnaires' Disease Cases
Reported to European Centers for Disease Control
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97% of cases caused 2015:
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Data from clinical cultures of 4,719 patients over seven years in 17 countries

Source: https://ecdc.europa.eu/en/publications-data/legionnaires-disease-europe-2015
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L. Pneumophila - the most dangerous waterborne pathogen

Waterborne outbreaks associated with drinking water, 2013-2014
Etiological Statistics
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Benedict KM, Reses H, Vigar M, et al. Surveillance for Waterborne Disease Outbreaks Associated with Drinking Water — United
States, 2013-2014. MMWR Morb Mortal Wkly Rep 2017,;66:1216-1221
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Legionnaires’ disease is preventable

91n 10

CDC investigations
show almost all

outbreaks were
caused by problems
preventable with
more effective
water management.

Adapted from CDC vitalSigns June 2017
17 ©2019 IDEXX Laboratories, Inc. All rights reserved. https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns. pdf


https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns.pdf

Many organizations focus on managing L. pneumophila

World Health
Organization
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Defining legionellosis case

Patient
culture +

4X Patient
Seroconversio



Legionellosis case reporting

Confirmed cases of legionellosis are to be reported to CDC using:

1. National Notifiable Diseases Surveillance System (NNDSS)

2. Supplemental Legionnaires’ Disease Surveillance System (SLDSS) contact
Dr Claressa Lucas

Resources:

* Reporting a case: https://www.cdc.gov/legionella/health-depts/surv-reporting/report-
cases.html

« Case reporting Form: https://www.cdc.gov/legionella/downloads/case-report-form.pdf
» Report travel-associated cases within 7 days to: travellegionella@cdc.gov

21 © 2019 IDEXX Laboratories, Inc. All rights reserved.


https://wwwn.cdc.gov/nndss/
mailto:Lucas, Claressa (CDC/DDID/NCIRD/DBD) <chl9@cdc.gov>
https://www.cdc.gov/legionella/health-depts/surv-reporting/report-cases.html
https://www.cdc.gov/legionella/downloads/case-report-form.pdf
mailto:travellegionella@cdc.gov

Defining Legionnaires’ disease outbreak

2+ people
exposed in
same
location/time

Common
source of
exposure

Complex
water
system




Defining a legionellosis outbreak

Cases and outbreaks can include two types of exposure routes:

Travel_—assc_)uated Community acquired
Hotel, spa, cruise ship Building water system at a hospital,
File EPI-X Request to alert other nursing home, office, apartment complex
states. Email Will you need to do a full

travellegionella@cdc.gov. investigation??
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https://www.cdc.gov/epix/
mailto:travellegionella@cdc.gov

Legionnaires’ disease outbreak investigation tools

1. Obtain a Detalled Exposure History and Identify Pattern

e CDC’s Legionnaires’ Disease Hypothesis-generating Questionnaire
Template Cdc-word

* CDC’s Line List Template is a tool to summarize case demographic, clinical, and
exposure information specific to a community-associated outbreak

2. Conduct Additional Case Finding for Community-associated Case(s)

* Notify local clinical laboratories and healthcare providers for additional case
finding (e.g., issue a health advisory notification [HAN]) Provide guidance for
appropriate diagnostic testing

24 © 2019 IDEXX Laboratories, Inc. All rights reserved.


https://www.cdc.gov/legionella/downloads/template-hypothesis-generating-questionnaire-508.docx
https://www.cdc.gov/legionella/health-depts/epi-resources/outbreak-investigations.html#templates

Legionnaires’ disease outbreak investigation tools

Other Considerations
- Map all patient residences and sites for daily activities

* |dentify any possible common exposures through conducting
patient interviews

» Contact the local water authority to determine changes that
could have contributed to Legionella growth (e.g., modifications
to potable water disinfection, water main breaks, major
construction activity, water service interruptions)

» Consider cooling towers as a possible source if cases are tightly
clustered in time and neighborhood but patients lack common
potable water exposures

25 © 2019 IDEXX Laboratories, Inc. All rights reserved.



Where
to sample for
L. pneumophila
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Risk areas are already defined in a WSP

Process
Flow
Diagrams

ASHRAE 188
CDC Toolkit

‘- === Return Flow

Water Process

Legend: I Backflow Preventer

© 2019 IDEXX Laboratories, Inc. All rights reserved.

Fire Suppression
(sprinkler system)

Cooling il Decorative |
Tower Fountain
on Roof | inLobby

6,8,10

"' | | [ sinkss
Machines Floo
Floors 2, 4, R -

3. Heating

Water Heaters ‘
#1 & #2: Basement

—

Water Heater
#3: Kitchen In Basement

Hot Water Storage
In Basement

Sinks/ Showers
Floors B-5

Sanitary Sewer

Sinks/ Showers
Floors 6-11

Kitchen Appliances
Basement

HotTub | |
on Floor 1

E'i



28

Water Safety Plan (WSP) 7 step program

WATER SAFETY (RISK) MANAGEMENT STEPS

G

ROLES & RESPONSIBILITIES DESCRIBE THE SYSTEM IDENTIFY RISK AREAS
8 ‘
DETERMINE CONTROLS MONITORING & CORRECTIVE VERIFY & VALIDATE DOCUMENT
ACTIONS THE PLAN

© 2019 IDEXX Laboratories, Inc. All rights reserved.



Components in the WSP to consider sampling in an outbreak

Consider sampling these part of the
building water system:

Cooling Towers
Evaporative condensers

o O O

Whirlpool spas
Ornamental fountains

O

@)

Misters, air washers, atomizers, humidifiers

o Devices that aerosolize and release fine
water droplets, including CPAP other
respiratory/surgery devices
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Choosing a
testing
laboratory

shutterstock.com « 664879555




Have a laboratory response plan now

Public Health Offices should coordinate with their partner
Laboratories to create a plan for:

1. Routine testing as part of any water safety plan at a building,
hospital, nursing home, etc.

1. Outbreak investigation assistance, for when a case or
outbreak has been identified, requires connecting clinical to
environmental samples to identify route cause for intervention.
CDC Laboratory Response Plan

31 © 2019 IDEXX Laboratories, Inc. All rights reserved.


https://www.cdc.gov/legionella/downloads/labtoolkit.pdf

CDC Laboratory Response toolkit helps your prepare for an
outbreak investigation

The laboratory response toolkit includes:

» A checklist to assess current Legionella testing capacity

« Templates for identifying response team and determining roles and
responsiblilities

» Templates for a plan to test clinical specimens and environmental samples
In your laboratory

« Templates for a plan to refer samples to an outside laboratory
 Asample Legionnaires’ disease Laboratory Response Plan

« An example response scenario with a sample workflow and timeline
« Sample worksheets to document laboratory results

« Example Instructions for specimen storage and shipping

32 © 2019 IDEXX Laboratories, Inc. All rights reserved.



Criteria for choosing an outside testing laboratory

The laboratory should demonstrate proficiency in subject method
and be either or both:

o CDC ELITE, should consider an ELITE laboratory if there is a
case or outbreak

o National/State accredited laboratory should be used for routine
testing such as testing as part of a water safety plan

What is the difference between ELITE certified and National/State
accredited laboratories?

IH—_w
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CDC ELITE Certified Vs. National/State accreditation

CDC ELITE Requirements

Be able to perform some version of
spread-plate culture

Pass 2 test samples per year via
presence/absence (P/A)

Accreditation Requirements

Specifically list S.O.P. for each method
on Scope

Pass at 1-2 accredited Proficiency
Tests (PTs) per year

Have a Quality Management System
Have a QAPP for each client

Have sample Chain of Custody,
sample receipt and data reporting
forms signed by staff/QA officer

Have regular 3™ party audits to
determine compliance to accreditation
processes

a1 el ¥ o ¥
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Interviewing an outside laboratory

Ask to see these items:

Accreditation Certificate
Scope of Accreditation

S.0O.P. for each Legionella method on their Scope; will give insight into
TAT and if they can ID L. pneumophila and serotypes

Do they have a Quality Management System and write a QAPP for each

client

A blank Chain of Custody and redacted Data Report, learn how they
report their test results




Example
Data Report
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Chain of
Custody
Example

Chuis of Custiody
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Analytical
Testing Methods
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gPCR for L. pneumophila and L. species

Some laboratories use gPCR, or molecular detection of Legionella, to screen
samples that should be cultured. In case or outbreak, you will need to retain the live
culture for future testing, so PCR is a tool, but not a substitute for culture.

icilab kits

Legionella pneumophila
"quantitative” PCR

. ) —
© 2019 IDEXX Laboratories, Inc. All rights reserved. B B



Culture Methods for water Testing

Solid media Culture

Liquid Culture
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CDC Method
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Spreadplate methods are not easy to interpret or reproduce

o Subjectivity of colony interpretation
o Interference of non-Legionella organisms
o Analyst experience level

Non-target

Legionella




Legiolert liquid culture method

43  © 2019 IDEXX Laboratories, Inc. All rights reserved. Il—'l:M
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Detection of L. pneumophila by Legiolert

© 2019 IDEXX Laboratories, Inc. All rights reserve

d.

Confirmed results without additional tests

A positive result can be confirmed without additional
Incubation

Detects and quantifies all serogroups of Legionella
pneumophila (Sgl — 15)

99% reproducibility and repeatability
Smaller sample size of 100 mL

Quicker TAT, results in 7 days



Spread-plate culture vs Legiolert

Spread-Plate Culture Legiolert Culture
250 ml or 1000 ml sample « 120 ml sample
Detects/quantifies Legionella species . Detects and quantifies LP missed by
(but not all) o spread-plate cultures
g:tzrrlsdetect L pneumophila with extra . 7-day TAT
Serogrouping and speciation direct from Serogroup directly from wells
p|ate e 99% Repeatablllty
7-12 day TAT * 99% Reproducibility
Higher variability in processing » High specificity for all LP serogroups 1-
Lower repeatability 15

Media can vary per vendor
Interference from background bacteria,
yeasts and filamentous molds
Possibility of co-culture with Legionella

« Reduce the need to re-test because of
overgrowth (vs. TNTC plates)

IH—_w
Bt B M


https://www.iso.org/obp/ui/#iso:std:iso:11731:ed-2:v1:en

Legionella speciation and latex agglutination

Culture for live organisms is the gold standard, additional steps needed for spread-plate culture can include
determining species and serotype of L pneumophila:

v LEGIONELLA LATEX KIT (3
4 apgiration bt e drect ericaton of Logerei g

o Legionella Speciation

MALDI Biotyper systems provide high-speed, high-confidence
identification and taxonomical classification of clinical and
environmental bacteria, yeasts, filamentous molds and
mycobacterium. Classification and identification are based on
proteomic fingerprinting using high-throughput MALDI-TOF

e 5[] years of
U\ innovation

(matrix-associated laser desorption/ionization) mass spectrometry.

Click for information J

Agglutination will determine if Used to determine the species of
you have L pneumophila Legionella. Alternative that is more often
serotype 1 or 2-14 used is to serotype L pneumophila

46  © 2019 IDEXX Laboratories, Inc. All rights reserved.



Preventing
Legionnaires’
Disease




Centers for Medicare & Medicaid

Service (CMS) Memo

Memo June 2017
Updated July 2018

Sent to:
State Survey Agency Directors

Subject:
Requirement to Reduce Legionella Risk in

Healthcare Facility Water Systems to
Prevent Cases and Outbreaks of
Legionnaires’ Disease (LD)

48  © 2019 IDEXX Laboratories, Inc. All rights reserved.

DEFARTRENT OF HEALTH & HUMAMN SEREVETES
Cimbers oo Bl bicmme & Madscaid Serviiss

T Securily Boralesard, Mail Stop C3-21-15
Haltzmeors, Maryland Z0344-L850

(CMS

TERITEN H Sl AR & L Al SHEYH B

Center for Chindcal Standards and Craliby'Duality, Safety and Crrersight Group

DATE:
TO:

FROM:

Ref: (50:17-30- Hospital='CAHsNH=
Jume 02, 2017 EEVISED 07.06.2018
Siate Survey Agency Dirsctors

Dimectar
Chaality, Safety and Orversizht Gooop (farmeriy Sumagy & Certjfication Grou)

SUBJECT: Requiremen: to Reduce Legioneiiz Risk in Healthcare Facility Water Systems to

Prevent Cazes and Ourbreaks of Lepionnaires” Diseaza (LI}

wExRvined ro Clarply Expectarions for Providers, Acorediting Orpanizagons, and Sumaryors ¥+#

Memorandom Sommary
Legionella Infections: The bacteriom Lesioneily can cause 3 serioas fype of poeumonia
called LT in persons at risk. Those at misk mchuds persons who are at keast 30 years old,
smakiers, of those with underlying medical conditions sach as chropic hing disease or
immunoesuppression. Cuthreaks have been linked to poorly maintamed watsr systems mn
buildings with large or complex water systems mchiding bospitals and lonz-term care
coaling towers, hot mbs, and decorative fmtains.
Facility Fequirements io Frevent Legionella Infectons: Facilities must develop and
adhere i policies amd that imhibit microbial growth in building water
sysiems that reduce the risk of growth and spread of Legioneils and ather opportmistic
pathozens n water.

This pelicy memorandum applies to Hospitals, Critical Access Hospitals (CAHs) and
Long-Term Care (LTC). However, this policy memarandum is alse intendsd to provide
general awarensss for all healthcare organizations.

Thiz policy memaonmnduwm clarffies expectrtions fbr providers, accrediting
grEARzamons, and surveyors and does nat mpase any e expeciaions nar
requiremenes fhr haspitals, CAHT aid sureeyors off hospiteis and CAH:. For these
Frovider orpas, e memorandum is merely clarifiing already edstens expeciTiions.

Thiz policy mm.-rmdw superzades the previows survey & Cerfication (3&C) 17-30
released om Jure 02, 201 T and the subsequent revisians isswed on June 2 3101 T,
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ASHRAE 188:2018 Standard and the CDC Tool Kit:

Resources to create WSM plans

ASHRAE 188

ANSI/ASHRAE Standard 188-2015

Legionellosis:
Risk Management for
Building Water Systems

Approved by the ASHRAE Standards Committee on May 27, 2015; by the ASHRAE Board of Directors on june 4, 2015; and
by the American National Seandards Institute on june 26, 2015

This Standard & under continuous maintenance by a Standing Standard Project Commitzoe (SSPC) for which the Standards
Cor has established for reguiar publabon of addenda or reveons, inchuding procedures for

orders in US and Canada). For L

© 2015 ASHRAE I1SSN 1041-2336

@

———y

*  First NA standard
*  Only ANSI Accredited Standard

* Consensus view of the best practices for managing Legionnaires’ risk in

building water systems
« Recommended Water Safety Plan
»  Testing specific section

© 2019 IDEXX Laboratories, Inc. All rights reserved.

r,_,__,._#oﬂv’} :
a Water Management

mwvhg Reduce Legionella

Crowth & Spread in Buildings

LEMENTING

1MP
CYICAL GUIDE 1O
;‘n';)nc?snr STANDANDS

CDC Toolkit

Yes/No Worksheet for risky building areas
Walk through of Legionella mgmt. program
Example problem scenarios
Healthcare-specific guidance



CDC Tool Kit WSM Plan: 7 core activities

Establish a water
management
program team

Establish ways to
intervene when
control limits
are not met

50 © 2019 IDEXX

Describe the building
water systems using
text and flow diagrams

Decide where control
measures should be
applied and how to

monitor them

Make sure the
program is running
as designed and
is effective

Continuous program review (see below)

Identify areas where
Legionella could grow
and spread

Document and
communicate all
the activities

Source: CDC Developing a Water Management Program to Reduce Legionella Growth & Spread in Buildings Version 1.1



Additional Water Safety Management resources

o Association of Water Technologies (AWT)
Certified Water Treaters list WWW.AWT.org

o HCInfo: WSM Templates, checklists & technical
information https://hcinfo.com/home/

o ASHRAE: Guidance on Reducing the Risk of
Legionella www.ASHRAE.org

o Centers for Disease Control (CDC): Information
on Legionella and the CDC Tool Kit
www.cdc.gov/legionella

o IDEXX: information on L. pneumophila and a
directory of testing laboratories
www.idexx.com/legiolert

51 © 2019 IDEXX Laboratories, Inc. All rights reserved.



http://www.awt.org/
https://hcinfo.com/home/
http://www.ashrae.org/
http://www.cdc.gov/legionella
http://www.idexx.com/legiolert

Accreditation Standards and Analytical Method Resources

TNI Accreditation Bodies: hitp://www.nelac-institute.org/content/NELAP/accred-
bodies.php

AIHA/EMLAP:
https://www.alhaaccreditedlabs.org/LabAccreditationPrograms/EMLAP/Pages/default.a
SPX

ISO 11731: 2017 https://www.iso.org/standard/61782.html

Legiolert: https://www.idexx.com/en/water/water-products-services/legiolert/

. ) —
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http://www.nelac-institute.org/content/NELAP/accred-bodies.php
https://www.aihaaccreditedlabs.org/LabAccreditationPrograms/EMLAP/Pages/default.aspx
https://www.iso.org/standard/61782.html
https://www.idexx.com/en/water/water-products-services/legiolert/

Question and
Answer Session




Action limits — Guidance / Legislation
Potable water

CDC Guidance Depends on Risk Mgmt Plan
ASHRAE Guidance Depends on Risk Mgmt Plan
AIHA Guidance = 10 cfu/mL
United States :
OSHA Guidance =10 cfu/mL
VA Directive 1061 Guidance Any positive
New York State Dept. of Legislation = 30% “positive” outlets
Health (healthcare facilities only)
France Ministry of Health Legislation =1 cfu/mL
Germany Trinkwasserverordnung Legislation = 1 cfu/mL
TrinkwV 2001

54  © 2019 IDEXX Laboratories, Inc. All rights reserved.



Action limits — Guidance / Legislation
Nonpotable water

CDC Guidance Depends on Risk Mgmt Plan
ASHRAE Guidance Depends on Risk Mgmt Plan
AIHA Guidance = 100 cfu/mL

United States
OSHA Guidance = 100 cfu/mL
New York State Dept. of Legislation = 20 cfu/mL
Health
New York City Dept. of Legislation = 10 cfu/mL
Health

France Ministry of Health Legislation = 1 cfu/mL

Germany Trinkwasserverordnung Guidance = 1 cfu/mL
TrinkwV 2001

Canada Quebec Legislation =10 cfu/mL

55  © 2019 IDEXX| Laboratories, Inc. All rights reserved.
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