Alliance to Prevent Legionnaires’ Disease

O Alliance to Prevent Legionnaires’ Disease, Inc.

1200 G Street NW, Suite 800 | Washington, DC 20005
preventlegionnaires.org | 1-202-434-8757

Alliance to Prevent Legionnaires| Disease Virtual Conference

Recognizing & Mitigating Legionnaires Disease Risks During & After the

COVID-19 Pandemic

Executive Summary and Conference Takeaway Report

Background and Conference Objectives

On August 19-20, 2020 the Alliance to Prevent Legionnaires! Disease, a non-profit whose
mission is to strive to reduce the occurrence of Legionnaires! disease by promoting public
research and education on the disease, and best practices and policy for its prevention, hosted a
virtual conference entitled Recognizing & Mitigating Legionnaires! Disease Risks During &
After the COVID-19 Pandemic. Five main objectives of the conference included:

Providing basic information to participants on how legionella infects our water system,
including the signs, symptoms, and risk factors for Legionnaires( disease, with a focus on
all Legionnaires| disease cases since the overwhelming majority (96%) are sporadic in
nature.

Outline similarities and differences between Legionnaires! disease and COVID-19,
highlighting the potential for misdiagnosis and/or co-infection.

Discuss how the COVID-19 pandemic and related shutdowns have impacted water
systems resulting in an increased risk for Legionnaires disease.

Provide tools and information to mitigate these risks using a source-to-tap approach to
prevention, during and after the pandemic.

Offer better ways to approach prevention and response during these unique circumstances
and after the pandemic in a way that prioritizes patients and those who have been directly
impacted by Legionnaires[ disease.

Guiding Principles and Key Themes

The education and advocacy efforts of the Alliance to Prevent Legionnaires Disease are based
on the guiding principles below.

Wherever legionella is present in water, there is risk for human exposure.

The entire water system must be managed from source-to-tap to effectively mitigate risks
posed by legionella.

True Legionnaires! disease prevention will only be achieved through collaborative efforts
and comprehensive solutions.


https://preventlegionnaires.org/

In addition, the Alliance intends to reframe the national discussion on Legionnaires! disease,
which, for the last four decades has primarily focused on outbreaks. The CDC has found that
only 4% of Legionnaires disease cases were associated with outbreaks, and 96% were sporadic .
All cases of Legionnaires! disease must be addressed, investigated, and prevented. However,
Legionnaires! disease response and prevention has been disproportionately targeted at the 4% of
outbreak-associated cases made evident in both public health departments response protocols and
public policies enacted since the discovery of the disease.

Additionally, the water we use travels through vast, complex water systems from the source, to
the treatment plant where it is treated to drinking water standards. From there, water travels
miles through distribution lines, pipes, water mains, and tanks before it reaches our homes,
buildings, and facilities for human use with showers, faucets, toilets, HVAC systems, pools,
spas, and other uses. Legionella bacteria can escape treatment plants, enter the water distribution
system, and seed homes and buildings. Understanding these dynamics and committing to
properly monitoring and managing water at each of these stages, source-to-tap, is the only way
we can control these bacteria and prevent cases of Legionnaires| disease.

Given these dynamics, it is Legionnaires' disease is on the rise in the United States
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COVID-19 Impact on Water Systems

The COVID-19 pandemic has taken a heavy toll on public health and the economy. It is
important to note the considerable impact the pandemic is having related to government ordered
shutdowns and the reduction of water usage Decreased consumption and increased water
disruption dynamics has resulted in reduced water usage and flow, contributing to water
stagnancy and age, diminished disinfectant residual and an overall decrease in water quality.
This results in the perfect breeding ground for legionella throughout water systems increasing

! Centers for Disease Control and Prevention, Morbidity and Mortality Weekly Report (2011).
https:// www.cdc.gov/mmwr/preview/mmwrhtml/mm6032a3.htm

2 Centers for Disease Control and Prevention, Legionnaires[ Disease Burden and Trends.
https://www.cdc.gov/legionella/images/national-incidence.jpg
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risk of human exposure and disease. With parts of the country returning to work, school, and
other previously unoccupied spaces, we must take special care to mitigate risks. The Alliance
recently compiled a Reopening Resource Guide for water utility managers, facility operators,
maintenance engineers, and others to provide guidance and tools for mitigation under these
unique circumstances using a source-to-tap approach.

Given these new complications and the existing barriers to improve Legionnaires! disease
prevention, the Alliance(s virtual conference sought to refocus our understanding of this disease
away from myopic thinking towards new, comprehensive approaches that address all cases. We
provided the necessary tools to manage water and mitigate risks posed by /egionella bacteria for
everyone involved, including water utility or building managers, public health and government
officials, and members of the public seeking to reduce their own risk.


https://preventlegionnaires.org/pdf-report/apld-resource-guide/

Key Takeaways from Conference Speaker Presentations

COVID-19 Update: Status of Virus in U.S. & Patient Susceptibility
Vickram Tejwani,MD, Post-doctoral Fellow, Division of Pulmonary and Critical Care Medicine,
Johns Hopkins University School of Medicine

Dr. Tejwani provided an update on the status of COVID-19 in the United States, sharing his
perspective from the front lines, trends of this disease, who is most impacted, and how we can
best treat it going forward.
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Comparing Legionnaires| Disease and COVID-19 from a Clinical & Epidemiological

Perspective

Hung Cheung, MD, APLD Board Member, Cogency Founder & President
G. Terrance Walker, PhD, Senior Vice President-Research & Development, OpGen, Inc.

Dr. Cheung and Dr. Walker clarified the similarities and differences of Legionnaires disease and
COVID-19. While these illnesses present with similar symptoms and primarily impact the
respiratory system and lungs, the modes of transmission are entirely different and that plays a big
factor in prevention. Dr. Walker also discussed the risk for co-infections in those who have been
diagnosed with COVID-19 which we know can complicate diagnosis and impact the patient(s

outcome.
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Mode of Transmission

Legionella
Waterborne sources
Inhalation of aerosolized
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droplets
Aspiration or choking of
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contaminated water
Handling Legionella
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Surgical wounds treated with
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potable water
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Clinical Presentation

Legionnaires’
Develops 2-10/14 days after
exposure to legionella bacteria
with an avg. of 5-6 days
Symptoms (extrapulmonary)
include:

— Headache, muscle pain, chills

— Fever that may be 104 F {40 C) or
higher

— Cough, mucus and sometimes
blood

— Shortness of breath, chest pain

— Gastrointestinal symptoms, such as
nausea, vomiting and diarrhea

— Confusion or other mental changes
— Cardiovascular collapse and death

CovID-19

Atypical & Critical Pneumonia
Develops 2-14 days after
exposure to SARS CoV2 with avg.
of 5 days

Multi-organ involvement

— CNS/ neurological

— Systemic

— Skin

— Kidneys

— Respiratory

- Gl
— Cardiovascular

Children - Multi-organic
inflammatory

[ Early reports of secondary infections .
in half of COVID-1g deaths.

Ventilator-associated pneumonia in
31% patients requiring invasive
mechanical ventilation.

Prevent transmission

Administer faster treatment
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Factors Impacting Legionella Growth in our Water Systems,
Michele Swanson, PhD, Professor, University of Michigan Medical School

Dr. Swanson!s experience studying the Flint water crisis illustrates the huge role that water
system management plays in the quality of water coming through the tap. When water
management lapses, the results can be catastrophic. This is a true case study in the need for

source-to-tap water management and transparency and accountability from those we trust with
our water.

Flint outbreak coincided with water source switch
from Lake Huron to Flint River
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Assessment of the Legionnaires’ disease outbreak in
Flint, Michigan
Sammy Zahran™", Shawn P. McElmurry®, Paul E. Kilgore®, David Mushinski®, lack Press’, Nancy G. Love®,
Richard C. Sadler’, and Michele 5, Swanson®™'
* Odds of a Flint neighborhood reporting a case of LD increased 7-fold after switch to the Flint River
= After boil water advisories, odds of an LD case in a Flint neighborhood decreased by ~ 40%
* Risk of LD returned to pre-Flint Water Crisis levels after the switch back to Lake Huron
= 80% of LD cases in Flint could be attributed to the change in water source and treatment.
* Non-Flint cases: After the switch to the Flint River, the incidence of LD in communities adjacent to
Flint increased proportionally with the number of commuters into Flint, consistent with exposure

to Flint water as cause of the LD outbreak in neighboring municipalities.

* When all cases associated with “Hospital A” were omitted from the analysis,
the switch to Flint River still increased by ~6-fold the odds of a Flint resident contracting LD.



Managing Legionnaires| Disease from Source to Tap & Lessons Learned From COVID-19
Bob Bowcock, APLD Board Member, Founder, Integrated Resource Management

Bob Bowcock provided an overview of the dynamics around water treatment, system
disruptions, and aging water infrastructure in the United States. Bob!s session also included a
series of case studies from Quincy, Illinois to Saratoga Springs, New York in which outside
factors led to clusters of cases among vulnerable populations. This presentation helped to
identify gaps that allow the proliferation of this bacteria in public distribution systems.

Biofilm Serves as a Substratum for Legionella Significance of Water Disruptions
Legionella can live and grow in biofilm + According to the CDC, 35% of Legionnaires’ disease outbreaks
are caused by unmanaged external changes/disruptions to

water systems
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Improving Public Health Response & Empowering Individuals to Reduce Their Risks from

Waterborne Disease

Tonya Winders, APLD Board Member, President & CEO of Allergy & Asthma Network

Tonya Winders kicked off Day 2 with an important discussion on the individual impact of
Legionnaires[ disease. All too often this disease is simplified down to rates and statistics and fail
to identify how this is affecting real people and their families. Tonya identified gaps in current
public health response to this disease which has largely been reactive rather than proactive. This
includes incomplete investigations, and in many cases, no investigations at all.

Allergy
S Asthma

96%

This is the rate of Legionnaires’
disease cases reported each year to
the CDC that are individual cases,
unrelated to an outbreak

Incomplete Investigations

People come into direct contact with water w
most often in their own homes when they
consume it, shower, and bathe in it.

Current CDC recornmendations for
investigations put public health
departments in a reactive position, rather
than proactive and do not account for the
vast majority of cases.

Too often, families that have been impacted
by Legionnaires” disease never learn how
they contracted the disease.

Source: Centers for Disease Control and Prevention L

Allergy
Asthma

WO R K

Investigations

Thoroughly investigate every case of Legionnaires’ disease.

With each case, test the water entering homes and workplaces and all
points of potential exposure to Legionella bacteria. If bacteria is found in
water-using equipment, it may be in other equipment throughout a home
or building water system and seeded by the incoming water from the
distribution system.

Only through comprehensive investigation of all cases can we better
understand and prevent sporadic cases of Legionnaires’ disease (96%).

Resources:
— CDC Environmental Assessment Form:
https://www.cdc.gov/legionella/downloads/legionella-environmental-
assessment.pdf

— CDC Patient Interview Tools: https://www.cdc.gov/legionella/health-depts/epi-
resources/patient-interview-tools.html

Recommendations for

Source: Centers for Disease Control and Prevention 1

Reducing Individual Risk

Understand exposure to water in your
home and take extra precautions during
system disruptions or long vacancies/repair
projects

If you are concerned, drink bottled water
and/or take baths instead of showers

Let hot water run for 2-3 minutes before
use and leave the room while the water is
running*

If you notice a change in water quality,
color and taste, discontinue use

Source: Centers for Disease Control and Prevention 19

*Source: Protect Yourself From Legionnaires’ Disease, Matt Frelje z



COVID-19 & LD: Responsibilities of Water Utilities in Delivering Safe Water to Homes &

Buildings

Dr. William Rhoads, Research Scientist at Virginia Tech/ Co-Author of Purdue Guidance on

COVID-19 Reopening

Dr. Rhoads provided information about the growth of legionella in our public distribution system
and its ability to seed homes and buildings from the public supply. Despite this risk, there is no
requirement to monitor for the bacteria before it enters our homes and buildings. This puts the
water consumer at a disadvantage and leaves them vulnerable to incoming bacteria. One
recommendation that came out of Dr. Rhoads presentation was the enactment of minimum
disinfectant residuals to ensure the disinfectant has not depleted before it enters homes or

buildings.

Snapshot: L. pneumophila gene positivity
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COVID-19 & LD: Best Practices for Buildings & Residences
Tim Keane, Consultant, Legionella Risk Management, Inc.

From Tim Keane, we learned about the impact of municipal water events coinciding with
Legionnaires[ disease outbreaks, the importance of increasing chlorine levels to minimize
legionella, and discussed Illinois[decision to increase the minimum disinfectant residual to .5
mg/L everywhere at all times in the water distribution system. Also discussed were practical
tools that building, and facility owners should utilize to mitigate risks posed by /egionella in
building water systems and equipment. Consumers would also benefit from proactive
communication from utilities notifying them of upset conditions. He also shared useful
information regarding practical advice for individuals to reduce risk in their homes, an area that
has been lacking.

Impact of Municipal Water Events on
Building Water Outbreaks

« 25,000 - Estimated cases annually (80% of cases
not identified)

» Cases by Building Type . . . .
e B e it erapndiiel It has been well established in guidelines and

U.s. — 24% (6,000) Travel Associated papers that municipal water disruptions pose a
Legionnaires — 53% (13,250) Unknown signhificant risk for Legionnaires’ disease (LD)
Disease Facts + Cases related to Construction (estimated) outbreaks

— 25% (6,250) of all outbreaks in
buildings within 1 year of
Construction / Renovation

/
/

» Copyright © www.legionellae.org
¥ Effective Engineering Solutions to Engineering System Pathogens

This lllinois Change is Huge!

A minimum free chlorine residual of 0.5
mg/L or a minimum combined chlorine
residual of 1.0 mg/L. must be maintained in
all active parts of the distribution system at
all times.
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Understanding Legal Risks & Responsibilities for LD Management
Walter Boone, Partner, Balch & Bingham LLP

Walter Boone provided an overview of the current legal landscape as it relates to Legionnaires!|
disease, underscoring the lack of federal regulation regarding legionella in the water supply. The
lack of actionable federal regulation regarding the presence of legionella in the public water
supply creates variable conditions for incoming water to buildings. The failure to address this
root cause undermines established standards utilized by building owners and can put them in an
untenable position as they attempt to manage the water they receive.

REGULATORY FRAMEWORK BALCH No Federal Regulation of Water Supply BALCH

& BINGHAM & BINGHAM

Potential Health Effects | Source of Contaminant
in Drinking Water

* Good News: There is no overarching

Legionella Zero Legionnaire’s Disease, a  Found naturally in
regulatory framework governing legionella. LTI | LRSI
heating systems
+ Bad News: There is no overarching regulatory 3. Legionella: No Iimit, t?ut EPA believgs that if Giardia and
. . viruses are removed/inactivated, according to the treatment
framework governing legionella. techniques in the Surface Water Treatment Rule, Legionella will

also be controlled.

https:/fwww.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-
regulations#three

ALABAMA FLORIDA | GEORGIA MISSISSIPPI | WASHINGTONDC ALABAMA FLORIDA | GEORGIA MISSISSIPPI | WASHINGTOMNDC

i ing? BALCH ASHRAE BALCH

Regulation Coming? Didlal L — e R
;

“These enteric viruses and protozoa do not multiplyin Building Owner: Principles of Water Treatment Program
the distribution system or in premise plumbing. _

Unfortunately, these principles do not extend

to Legionella and some other environmental pathogens,
which can grow in the pipe network after treatment.
Hence, even a few cells that enter the distribution EonHEIHnits

system can seed plumbing downstream.” _

=
l\ Control Locations

Management of Legionella in Water Svstems, published i n o mE e
by the National Academies of Sciences, Engineering and o —
Medicine, August 14, 2019 . _

ALABAMA | FLORIDA | GEQRGIA | MISSISSIPPI | WASHINGTONDC ALABAMA | FLORIDA | GEQRGIA | MISSISSIPPI | WASHINGTONDC

The Alliance would like to thank you for attending our virtual conference, and give a shout out to
our expert speakers for their time and contributions to this virtual conference and the Alliance(s
mission to reduce cases of Legionnaires ! disease.
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Alliance Recommendations for a Successful Legionnaires| Disease Prevention Plan

Given the information presented during the conference, the Alliance recommends the following
steps to achieve enhanced prevention of Legionnaires[ disease. The following recommendations
are focused on sporadic, community acquired Legionnaires[ disease, which are 96% of the cases,
and will also address minimizing outbreaks. These recommendations will allow for better
prevention under the current pandemic conditions which contribute to heightened risk and
provide a framework for proactive prevention going forward after the pandemic.

1.

7.

Maintain a minimum of 0.5 ppm or milligram per liter of disinfectant residual of free
chlorine at all points in the public water distribution system at all times to prevent
legionella risk in facilities, buildings, and homes.

Properly monitor and manage water distribution systems and building water systems, to
avoid stagnant water and increased water age.

Monitor water quality from the public drinking water supply and distribution system
including monitoring for the presence of /egionella bacteria and properly communicate
elevated risks to water consumers downstream.

Owners and operators of public water systems shall provide timely notice to all
residential, commercial, and institutional customers of disruptions in the water
distribution system that could result in increased levels of legionella bacteria in the public
water system.

Investigate all cases of Legionnaires| disease using investigative tools for single cases
and outbreaks already established by the CDC.

Manage building water systems according to best practices developed by water
management teams.

Raise awareness and provide guidance to individuals to reduce their risks at home.

Successful legionella management must be focused on reducing Legionnaires/ disease cases
and saving lives.

We hope you found the conference informative, helpful, and empowering. If you would like to
learn more about the Alliance to Prevent Legionnaires Disease, get involved, and/or donate to
support our work, please visit our website.
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