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Legionella
A Growing Problem
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Introduction

u The issue Is real.

uvLeglionell a and Legionnailresao
significant threat to the healthcare industry.

u Because Legionella is typically a result of not having an
effective plan to control waterborne pathogens the
liability and litigation risk is very high.

u For lawyers Legionella is the new asbestos.
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CDC Data

National Incidence of Legionellosis, 1998-2012
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CDC - Survelllance for Waterborne Disea
Outbreaks Associated with Drinking Water
ﬁ 2011&012 pub date 2013

V Legionella was implicated in 66% outbreaks, 89%
hospitalizations, and 100% deaths.

V Although the total number of drinking water dassociated
outbreaks has remained nearly constant, Legionella has
caused increasing proportions of drinking water o
associated outbreaks (33%, 60%, and 66% during each of
these time periods, respectively). This pattern has been
driven by the increasing proportion of Legionella
outbreaks among those in community water systems
(60%, 76%, and 84% during each of these time periods,
respectively).




V among 21 Legionella outbreaks in community water

CDC - Survelllance for Waterborne Dise
Outbreaks Associated with Drinking Wate
20112012 pub date 2013

systems, 14 (67%) occurred in hospitals or health care
facilities, illustrating the disproportionate disease burden
among hospitalized persons, who are more likely to be
older or have underlying conditions that increase their
rir sk of developing Legionnairebo



CDC Reported DW Outbreaks 1971 2012_

2016 - EPA Commissions Study on Negative Impact of Water Use

Reduction s years after Legionella becomes responsible for  over 33 % of DW outbreaks in & 0, &en over 50% in 6 0.9

FIGURE. Etiology of 885 drinking water-associated outbreaks, by year — United 5States, 1971-2012*%
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* Legionellosis outbreaks were first reported to CDC Waterborne Disease and Outbreak Surveillance System in 2001; Legionellosis cutbreaks before 2001 were added
retrospectively during the 2007-2008 reporting period.




Fieger files $100-million suit over

Flint Legionnaires' disease

$100-million lawsuit today against McLaren Flint

Hospital and the State of Michigan, saying they

did nothing to combat an outbreak of

Legionnaires' disease that killed at least one

person during the Fli1 nt wat

John Wisely and Jennifer Dixon, Detroit Free Press 7:08 p.m. EST February 2, 2016

(/ story/news/local/michigan/flint ~ -water -crisis/2016/01/22/legionnaires -expert-blames-spike-
casesflint -water/79203614/)
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DRIVERS

u What has changed?
u Why Is this getting headlines?
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DRIVERS

1. Construction / Renovation
2. Healthcare Codes

3. Outdated Plumbing Codes

4. Water / Energy Saving Initiatives (LEED)
5. Population Changes
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oth Strong Legionnaires' case

Strong Memorial Hospital has confirmed its sixth case of Legionnaires' disease n even
though the hospital three months ago declared its water system free of the bacteria that
cause the disease.

Strong officials said they do not know how the most recent patient caught the
pneumonia-like iliness.

They said they are beginning to suspect that the last two Legionnaires' patients might
have acquired the disease before being admitted to the hospital for other health
problems. Why?

Strong found low levels of Legionella in its water system in February after a patient
tested positive for the disease. Three more patients tested positive, with one dying.
Three of the four patients were already being treated at Strong for serious illnesses
when they contracted the disease, according to Strong officials. The

fourth had terminal cancer when the illness was contracted.

NEHES Less than 1 month after $50 MM cogen piping renovation
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$5.2 million settles hospital outbreak suit

SanAntonio News 10/30/2008

Al Evans said all his wife did was drink a glass of water and use the restroom while visiting
a sick friend in early May 2006. He and Ruth Evans, his wife of 39 years, were visiting
SusanTripp, who was recovering from surgery in a new wing of the hospital.

oThe same day we were in there, they came rushing in, took her (Tripp) out of there , said
nota word to us and put her |1 n t hdagnbsedwithd E v a
Legionnaires disease within days, and a little more than a week later  Ruth Evans went

to the emergency room, gravely ill. She died May 22.

Rudy Martinez, who was caring for his hospitalized wife at the time , fell 1ll with the
disease but survived, remaining in poor health, and so did John E. Swaney, who was
visiting a friend at North Central Baptist .

Less than 1 month after new building opens
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Hospitals install heat exchangers to conserve energy o

but they can act as a Legionella reservoir, new study finds

Infection Control & Clinical Quality

Heat exchangers installed by hospitals to conserve energy can promote growth of Legionella
pneumophila in their hot water systems, according to a published in Infection Control &
Hospital Epidemiology, the journal of the Society for Healthcare Epidemiology of America.
For the study, researchers followed two cases of healthcare-associated Legionella infections
at a 400-bed hospital in Canada. They identified the hot water system as the source of
contamination.

The study found 27 of 34 water samples collected from taps showed high levels of the
Legionella bacteria. Also, seven out of eight samples taken directly from the heat exchanger
had high levels of the bacteria. The heat exchanger that was used to pre-heat the water
"acted as a reservoir for Legionella pneumophila and contributed to the system wide
contamination that led to the cases," the study authors noted.
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http://www.shea-online.org/journal-news/press-room/press-release-archives/490-hospital-hot-water-system-promotes-the-growth-of-legionella-pneumophila

Warning that '‘warm water' systemsin ap ar t m

0 L e a dblumbgrs fear many of Melbourne's new apartment buildings pose a
legionella bacteria risk due to their energy -efficient 6 wa r m vegsterasr 0

The systems store water at lower temperatures than traditional units and have
become popular in recent years as developers seek to achieve six-star energy
efficiency ratings. They rely on solar -powered boosters to heat water on the way to
residents' shower heads.

But the cooler temperature for storage of between 25 (77)to 40 (104) degrees can
encourage the growth of legionella bacteria, while solar energy does not always
achieve high enough temperatures to kill it off

Mr Pewtress said residents at George o which won a national environmental award in
2012 o were still experiencing major problems with their water system more than a
year after the VBA was first notified . 0

NEHES .
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u Organ Transplant
u HIV

u Diabetes

u COPD

u Corticosteroids

u Cytotoxic
Chemotherapy

u Radiation Therapy

New England Healthcare Engineers’ Society

S suscept

u Age (over 50)
u Smoking
u Heavy Drinking

u Gender (Male) slight increase in
risk over female.

b |



S Leglonnalreso dil sescs

On January 1, 2001 over a decade and a half ago
Joint Commission issued a standard of care,

a code requirement,

requiring all Joint Commission hospitals have a
waterborne pathogen risk management plan effective

1/1/2001.
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Waterborne Pathogens - Compliance with JCAHO Requirements 1/1/2001

Introduction

o0The Joint Commission's accreditation manuals for 2001 will include a new,
standard that will appear in the Environment of Care - Utility Systems
Management standards and require health care facilities to develop program
that will reduce organization -acquired illness. 0

o0 | am effort to offer a uniform strategy on the management of waterborne
pathogens, ASHEand JCAHOstaff have collaborated and drafted the following
Interim guidance and executive brief on Legionella. 6

oPrepared by:

Dale Woodin, Advocacy Director, ASHE, DouglasErickson, ASHE Consultant, DSE Consulting, Ltd
SusanMcLaughlin, ASHE Consultant, SBM Consulting, td., Dean Samet, Associate Director, JCAHO,
George Stevens, Associate Director, JCAHO, Tim Keane, President, Legionella Ri s k Manage

|
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CMS codifies ASHRAE 188 with new policy dated 6/2/17

CMS memorandum titled: 0o Reqgui rement to Reduc:«
Healthcare Facility Water Systems to Prevent Cases and Outbreaks of
Legi onnairesostairs: sease (LD)O

v OFacilities must develop and adhere to policies and procedures that inhibit
microbial growth in building water systems that reduce the risk of growth and
spread of legionella and other opportunistic pathogens in water . 0

u OCMS expects Medicare certified healthcare facilities to have water
management policies and procedures to reduce the risk of growth and spread
of Legionellaand ot her opportunistic pathoge

‘NEHES 18
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The CMS policy includes the following;

u The rate of reported cases of legionellosis has increased 286% in the
US during 200@014

u  Approximately 9% of reported legionellosis cases are fatal.

u  QOutbreaks generally are linked to environmental reservoirs in large
or complex water systems.

u 19% of outbreaks were associated with long-term care facilities and
15% with hospitals

u  Transmission from these water systems to humans requires aerosol
generation, as can occur from showerheads, cooling towers, hot tubs,
and decorative fountains.

NEHES .
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CMS al so sai déeé

Legionella can grow in building water systems and devices can
spread contaminated water droplets via aerosolization. Examples of
these devices include:

u Hot and cold water storage tanks, Water heaters,
u Water-hammer arrestors, Pipes, valves, and fittings
u  Expansion tanks, Water filters,

u Electronic and manual faucets, Aerators,

u Faucet flow restrictors, Showerheads and hoses

u Centrally -installed misters, atomizers, air washers, and humidifiers,
Nonsteam aerosol-generating humidifiers, Eyewash stations, Ice machines,
Hot tubs/saunas, Decorative fountains, Cooling towers

‘NEHES :
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CMS 00 Su r v &Il review policies, procedures,

and reports documenting water management
Implementation results to verify that facilities : 0

1) Conduct a facility risk assessment to identify where Legionella and other opportunistic
waterborne pathogens (e.g. Pseudomonas Acinetobacter, Burkholderia,
Stenotrophomonas, nontuberculous mycobacteria, and fungi) could grow and spread in
the facility water system.

2) Implement a water management program that considers the ASHRAE industry standard
and the CDC toolkit, and includes control measures such as physical controls,
temperature management, disinfectant level control, visual inspections, and
environmental testing for pathogens.

3) Specify testing protocols and acceptable ranges for control measures, and document the
results of testing and corrective actions taken when control limits are not maintained.
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Who should be responsible for control

of Legl onnainalkospdal?d

a) Infection Control
b) Risk Management
c) Engineering

d) all of the above

e) a and c only

New England Healthcare Engineers’ Society



Who should be responsible for control

of Legionnalreso d

a) Infection Control
b) Risk Management
c) Engineering

d) all of the above

e) a and c only
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Who should be responsible for control of

Legionella in a hospital water system?

a) Infection Control
b) Risk Management
c) Engineering

d) all of the above

e) a and c only
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Lastly CMS 00 Sur v &Il revie® policies,

procedures, and reports documenting water management
Implementation results to verify that facilities . 0

1)

2)

3)

Conduct a faclility risk assessment to identify where Legionella and other opportunistic
waterborne pathogens (e.g. Pseudomonas Acinetobacter, Burkholderia, Stenotrophomonas,
nontuberculous mycobacteria, and fungi) could grow and spread in the facility water system.

Implement a water management program that considers the ASHRAE industry standard and
the CDC toolkit, and includes control measures such as physical controls, temperature
management, disinfectant level control, visual inspections, and environmental testing for

pathogens.

Specify testing protocols and acceptable ranges for control measures, and document the
results of testing and corrective actions taken when control limits are not maintained
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Who should be responsible for control of

Legionella in a hospital water system?

a) Infection Control
b) Risk Management
c) Engineering

d) all of the above

e) a and c only
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Legionella & Litigation
Will ASHRAE 188
Increase or Reduce Liabllity




Hotel Guests Can't Seek Punitive Damages

By Jacob Batchelor

Law360, New York (February 24, 2015, 3:50 PM ET)-- Former guests of the Las
Vegas Ari a Resort & Casino canot seek |
contracted Legionnaires' disease from the hotel's water system, because
management took adequate water safety steps, a Nevada federal judge ruled
Monday.

U.S. District Judge Andrew P. Gordon ruled on summary judgment that the

hotel took numerous precautions to prevent the form of pneumonia in its

water supply, including hiring an outside consultant, routine testing, and

chlorination n a | | steps that show the hot el di

‘NEHES .
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Reducing Negligence Risk

Negligenceiscaused bynot del I veri ng
of careo.

0Standard of cared6 means
appropriate laws and industry guidelines.

New England Healthcare Engineers’ Society
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Duty of Care

Delivering a o60standard of <careo.

&Gtandard of cared means I mplementat.i
iIndustry guidelines.

Management by a knowledgeable, capable person

Is there someone responsible for control of legionella in your facility, in
your design process?

Does that person understand the root environmental causes of the
problem?

Does the person responsible for developing water system risk
management plans adequately understand design, operation and
maintenance of those systems and components in those systems?

Is that person familiar with industry, local, state and federal guidelines?
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Considerations for litigation outcomes

u Severity of outcome

u Probability of outcome

u Sources of disease are well known
u Root causes are well established.
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Legionella
The Bacteria and Disease

NEHES www.legionellae.org
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How Disease/Infection Occurs

u Interaction between agent, host, and environment
u Agent - bacteria, fungi, viruses

u Must be viable (living)

u Must be present in adequate numbers and be virulent

u Host - a person

u Must be susceptible - influenced by age, nutritional status,
underlying iliness, vaccination status, immune status, exposure
to procedures, etc.

u Environment - the setting

u Influences the spread of infection - temperature, humidity,
season, hospital vs. community, construction/renovation,
potable water, food preparation, etc.

New England Healthcare Engineers’ Society



Transmission of Infection

u The agent must be transferred from a reservoir to an
acceptable entry site on a susceptible host in sufficient
numbers (the infecting dose) for transmission to occur

u Direct (Contagious person to person)
u Direct contact (kissing, shaking hands,
touching a wound)
u Direct large droplet spread of secretions
(coughing, sneezing dup to 20,000
particles into air)

New England Healthcare Engineers’ Society




Transmission

u Indirect (Environmental - Not person to person)

u Airborne

(small particles, 1 -5 um,
suspend in air; breathed in)

u Vehicle-borne
(contaminated water, food, blood)

u Airborne transmission: size of particles determine where deposited in
respiratory tract

u  15-20 microns d nose, mouth, throat
u  7-12 microns dupper airway
u 4-6 microns dbronchioles

u 1-5 microns dalveoli (deep in lungs)
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Legionella

u Infection:

u Pontiac fever o6flu-like illness
u Legionnaires 'diseased pneumonia

u Diagnosis:
u Difficult to culture and stain
u Urinary antigen donly detects serotype 1
u Bloodwork (serology, others)

u Transmission:
u  Environmental pathogen not contagious disease

u f\erosolization and aspiration from environmental source into
ungs
u Not contagious - person to person
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Legionella the germ

u Parasitic nature grows best inside hosts such as amoebae and
lungs. - _

u Gram negative bacteria

u Intracellular parasite of amoeba

u Primarily found in freshwater environments
v Amplification and aerosolization needed to cause disease

u 48 species and 70 serogroups (22 species associated with
human disease)

Legionella pneumophila accounts for approximately 90% of
all cases

New England Healthcare Engineers’ Society



Impact of ASHRAE
Standard 188
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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 Standards Institute on June 26, 2015.

This Standard is under continuous maintenance by a Standing Standard Project Committee (SSPC) for which the Standards
Committee has established a documented program for regular publication of addenda or revisions, including procedures for
timely, documented, consensus action on requests for change to any part of the Standard. The change submittal form,
instructions, and deadlines may be obtained in electronic form from the ASHRAE website (www.ashrae.org) or in paper
form from the Senior Manager of Standards. The ltest edition of an ASHRAE Standard may be purchased from the
ASHRAE website (www.ashrae org) or from ASHRAE Customer Service, 1791 Tulkie Cirde, NE, Atlanta, GA 30329-2305.
E-mail: orders@ashrae org. Fax: 678-539-2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for
orders in US and Canada). For reprint permission, go to www.ashrae.org/permissions.

© 2015 ASHRAE ISSN 1041-2336

ASHRAE / ANSI Standard 182015
A Publication Date
June 26,2015
A First International
Legionella Standard

Standard committee members
included personnel from
following groups / associations:

A ASHE
A ASPE
A APIC

o
>
=
—

PMI and

Major Equipment
Manufacturers
Large Corporations
Consulting Engineers
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ASHRAE 188 Scope

2.1 This standard provides minimum Legionellosis risk
management requirements for the design, construction,
commissioning, operation, maintenance, repair, replacement
and expansion of new and existing buildings and their
associated (potable and ngrotable) water systems and

components.




ASHRAE 188 Scope

2.2 This standard applies to humaocupied commercial,
Institutional, multiunit residential, and industrial buildings.

This standard does not include sindgenily residential

buildings Only where specifically notad this standarchall

certain building water systems or part of building water

systems be exempt




ASHRAE 188 Scope

Responsibility from the Asource to tapo
engineer designing the building water systems and/or the facility operator who is

in charge of the water system - full responsibility from the water meter to the
furthest fixture in the building.

n




ASHRAE 188 Section 4

4. COMPLIANCE
4.1 Building Designer Requirements
4.2 Building Owner Requirements

4.3 Health Care Facility Requirements




ASHRAE 188 Section 4

4.1.1 Survey each new building design and its water systems to
determine if the design contains any of the devices or factors
described in Section 5 that relate to Legionellosis. If the building
and associated property has:

a. any of thebuilding water systems Section 5.1, then all of those
building water systemshall comply with all applicable
requirements of Section 8 of this standard.

b. any of thefactorslisted in Section 5.2, then the new building
design shall comply with the requirements of Section 8 of this
standard.




ASHRAE 188 Section 5.1

5.1 The building shall be surveyed to determine whether it has one or
more:

a. open and closedircuit cooling towersor evaporative condensers
that provide cooling and/or refrigeration for the HVAC&R system
or other systems or devices in the building.

b. whirlpools orspaseither in the building or on site, or

c.ornamental fountainsmisters atomizers, air washes, humidifiers
or other nonpotable water systems or devices that release water
aerosols in the building or on the site.




ASHRAE 188 Section 5.2

5.2 If the building has any of these factors:

a. It includes multiple housing units with one or mgentralized
potable waterheater systems

b. It is more than 10 stories high (including any level below grade).

c. It is a healthcare facility whepatient stays exceed 24 hours

d. it is a building containing one or more areas for the purpose of
housing or treatingpccupants receiving treatment for burns,
chemotherapy for cancer, solid organ transplantation or bone
marrow transplantation

Fo LG Aad | o0dzAfRAY3I X Kz2dzaiay3d 200




ASHRAE 188 Section 7.1

7.1.3 The program documents shall include procedures for:

a. Inspections and thmspection schedulér water containing
vessels and system components,

b. flushing or mixing adtagnant or low flow areas

c. maintenance and monitoring procedures, based on equipment
Y ydzZFl OG dzZNBENXa& NBO2 YigiFeltRh G A2y a T2
replacement of system components and other treatments
necessary for the following:




ASHRAE 188 Section 8 Design

8.1 General. When designing for new construction, renovation,
refurbishment, replacement or repurposing a facility, the following
shall be documented:

a. A system overview and intended mode of system operation.
b. Documentation and design compliance to address hazardous
conditions for each of the following shall be provided:
0 schematic diagrams of water systems,
0 monitoring and control diagrams of water systems,
0 locations of access, fill, makeup, flush points, sampling
points, temperature monitoring, and drain points,




System Risk Factors
Temperature

<72°F (220€) no Qoovilth
72°F (22C) tm886°F (30C) slow growth
86°F (30C) tm11LDO°F rapitogoowth

(430)
11@°F (43C) tm1P22°F slow gyoowith
(500)
> 122°F (50C) no @oovilth
> 130°F (55C) die imhloota's

> 1410°F (60C) die imnaminiees




Safety Showers

Water Temperature

The ANSI Z358.12004 requires tepid water and

defines It as, oOModerately war
range to stay between is 60-95 degrees F. To assure

tepid water, the equipment generally needs both hot

and cold water, with a blending valve to mix the

water. Consult the MSDS to determine if a chemical

reaction is accelerated by the flushing fluid

temperature. You may need to consult with a medical

professional if this is the case.
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Temperature

Hot Water Burn & Scalding Graph °Celsius / °Fahrenheit

Time/Temperature to Produce 2nd & 3rd Degree Burns”
Data complied by Accuraie Building inspecions

ADS = A0, Smith (Water Products Company)
ABA = American Burn Association
CPSC = Consumer Product Safety Commission
DV = Burn Foundation of Delaware Valley

UM = University of Michigan Health System

VA = Department of Veterans Affairs

Boiling Point
100°C | 212 °F

1-800-640-8285
Date: December 15, 2005 www.AccurateBuilding.com

CPSC, UM |

AOS

ABA

AOS, DV

°C
98.89°

93.33°

87.78°

82.22°

76.67°

71.11°

NEHE ¢ 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

© 2004 - 2012 Time (Seconds)

°F
210°

200°

190°

180°

170°

160°

150°

140°

130°




CDC Study- Nonfatal Scald-Related Burns

Atotal of 705 ED visits for nonfatal scald burns were identified during the

study period. No consistent temporal variation in the number of visits was
observed across t heofthe dag daysofthe week, orby h c
seasons of the year. In 536 (76%) of the 705 visits, the nonfatal scald burn
occurred at home, most commonly in the kitchen (60%), dining area (20%), and
bathroom (11%). Hot food was involved in 42% of burns (rate = 9.9 per
100,000), hot water or steam in 30 % (ate = 7.2), and contact with cookware

In 9% (rate = 2.2); 8% (rate = 1.9) of nonfatal scald burns were related to home
or kitchen appliances, including 3% with microwave ovens. Among the 705 visit
narratives, 90% recorded the type of liquids associated with the burn
iIncluding hot (boiling ) water (42%), hot oil (21%), coffee (15%), food (12%),
steam (7%), and tea (3%).

NEHES .
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CDC Study- Nonfatal Scald-Related Burns

0 D u r therbeyear period, the estimated average
annual number of Initial ED visits for nonfatal scald -
related burns in personsagedO65 year s. was

Of that number only 220 cases per year were related to
potable hot water (sinks, showers and tubs)

New England Healthcare Engineers’ Society



CDC Study- Nonfatal Scald-Related Burns

Burn Source Number
Food 3,580
Water/steam 2,600
Cookware** 780
Home/ ki tchen app 690
Bathroom products88 220
Dining accessories| 220
Other*** 480
Unknown 50

8,620

New England Healthcare Engineers’ Society
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Electronic Faucet: Large outbreak >10 cases

Data from a Legionnairesodo disease
demonstrated conclusively the impact of very low flow electronic
faucets on Legionella colonization and resultant disease.

Water sample sets at time of outbreak included representative
samples from electronic faucets (13), shower mixing valves (12) and
manual sink faucets (14). Results were conclusive.

56
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Figures from Hopkins Paper @asn

fig 1. Disassembled electronic -eye
faucet. A, Aerator;: B, solenoid valve;
C, check valve; D, inline filter.

fig 2. Disassembled manual faucet.
A, Aerator; B, hot water compression
cartridge; C, cold water compression
cartridge.



Plumbing Design Solution for Healthcare

Contractor Awareness -
a) Insure not just your hospital operating team but also anyone hired for design, construction,

renovation are knowledgeable in CMS requirements, ASHRAE Standard 118 and ASHRAE Guideline 12

b) Training - Contractors should have some documentation of training for compliance / competence in

this area.
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Plumbing Design Solution for Healthcare
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http://www.eemax-heaters.com/ex190tc.html
http://www.eemax-heaters.com/ex190tc.html

Solution:

Avoi ding stagnation by choosing a oseries 1in
oseries installationo
ol oop installationo

NEHE
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