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“IDENTIFY YOUR 
CORRECTIVE 
ACTIONS IF 

SOMETHING WERE 
TO [FAIL], THEN 

VERIFY YOUR 
PROCEDURES AND 
DOCUMENT YOUR 

PROGRAM.”

Implementing the CDC Water 
Management Program
Know where your pipes go and where your at-risk patients are
By Gary Evans, Medical Writer

With the recent CMS action1 
to begin enforcing Legionella 
controls in hospitals, 

infection preventionists can find a 
wealth of compliance resources in a 
newly updated CDC 
Water Management 
toolkit.2

“Think of this 
as part of you 
continuing quality 
improvement plans,” 
said Matthew 
Arduino, DrPH, 
MS, RM(NRCM), 
M(ASCP)CM, 
FSHEA, senior 
advisor for 
environmental 
hygiene and infection 
prevention at the CDC. “You are going 
to do your risk assessment and identify 
your critical control points where you 
can actually do something. You’re going 
to establish your limits, and come 
up with monitoring procedures.”

Aruduino emphasized that the 
CDC toolkit allows some flexibility in 
reviewing the basics of the guidance 
recently in Portland at the annual 
conference of the Association for 

Professionals in 
Infection Control and 
Epidemiology (APIC).

Decide “what you’re 
going to measure 
and how you’re going 
to measure it,” he 
said. “It could be as 
simple as monitoring 
disinfectant [levels] 
and water temperature 
— making sure your 
hot water is sufficiently 
hot. That’s something 

[you can work] with 
your engineers on. Identify your 
corrective actions if something were 
to [fail], then verify your procedures 
and document your program.”

As an environmental microbiologist, 
Arduino reminded that just because you 
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find a pathogen in your water system, 
that does not necessarily mean you 
are on the eve of an outbreak.

“Presence alone does not equal 
risk,” he said. “Remember when 
we do sampling it is a point in 
time; it may not be consistent. 
And sometimes with water systems 
you can resample, and some of 
these things can be transient.”

Though the CDC document 
primarily focuses on Legionella 
elimination efforts, remember 
that other waterborne bugs may 
survive treatments designed 
to eradicate Legionella.

Some hospitals hire a water 
system consultant, but Arduino 
recommended that the local team 
still maintain ownership and 
responsibility for any decisions.

“Someone on the program 
team must have knowledge of the 
hospital’s water system,” he said.

This is presumably obvious, 
but Arduino has been to hospital 
outbreak investigations where there 
was no schematic of the plumbing 
and water system available.

“In one outbreak, they discovered 
they had a pipe that ran down to the 
end of the hall, [saying] ‘we don’t 
even use that anymore,’” he said. 
“Who involved in your assessment 
is going to identify those kind of 
locations? What is your corrective 
action? Document and configure 
your progress performance and 
communicate regularly. Develop 
a schematic — it could be hand 
drawn. Remember, some facilities 
have multiple points of entry and 
some may be interconnected.”

Likewise, if you have emergency 
water storage, know how often the 
supply is “turned over” and how 
that reservoir is connected to the 
rest of your water system, he said.

“You want to consider special 
patient populations at distant 

points,” he said. “Base it on your 
map of your facility. Make sure the 
program is running as designed and 
is effective, so you want to verify 
the cleaning and that the program is 
embedded and implemented as you 
designed it. That [means] you are 
controlling the hazardous conditions 
that you have identified, and that you 
may be monitoring for Legionella, 
especially in facilities with LD or 
with patients at high risk. It may 
include surveillance of patients for 
waterborne infections, and it may 
include testing for other pathogens 
— especially during an outbreak.”

Legionella Returns,

Or Never Left?

Showing evidence of a water 
management plan could be the 
difference in avoiding a citation from 
CMS, which said hospitals must 
begin trying to control and prevent 
Legionella “effective immediately.”1

CMS surveyors “are going to 
be looking for you to have these 
these things in place: policies, 
procedures, reporting documenting 
water management in place — at 
least that you have started it,” Janet 
Stout, PhD, president of the Special 
Pathogens Laboratory in Pittsburgh, 
said at the APIC session. “You need 
to do a risk assessment as soon 
as possible to determine if these 
organisms are growing. Implement 
the water management program 
and document corrective actions 
— this is all in that [CMS] memo. 
[They] hammer home an important 
point about healthcare Legionnaires’ 
disease — the mortality is high.”

Having studied Legionella since 
the first highly publicized outbreak 
in 1976, Stout sees positive benefit 
in the the CMS regulation.

“I’m a glass-half-full person,” 
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Stout said. “This is going to light 
the fire to prevent more Legionella. 
We don’t want to just react to 
Legionella [after cases have occurred] 
— we want to prevent it.”

Much as when it first appeared, 
it seems Legionella has made a 
dramatic return. But all may not be 
as it appears, neither then nor now, 
she notes. It was 1976, Rocky won 
the Oscar for Best Picture, and a 
large gathering of Legionnaires were 
staying in a hotel in Philadelphia, the 
very city where the movie was shot. 
This population of elderly men, with 
smoking much more common amid 
the drinking of the social gathering, 
were susceptible to Legionella being 
aerosolized from the hotel’s air 
conditioning system. A total of 221 
people were infected and 32 died with 
what became known as Legionnaires’ 
disease (LD). A “mystery” bug 
capable of a 14% mortality rate in 
such an insidious fashion made the 
cover of the major news magazines.

“There was essentially 
panic,” Stout recalls.

However, Legionella was 
actually not new, it was simply 
going undetected, Stout said.

“It wasn’t epidemic, it was 
endemic,” she told APIC attendees. 
“It was there all the time but we 
didn’t know it because we weren’t 
testing for it. We weren’t testing 
the water for it, and we weren’t 
testing the patients for it.”

Legionella Is Not 

Ubiquitous

Stout was the lead author of 
a subsequent 1982 paper that 
said Legionella was “ubiquitous” 
in water, sparking a debate about 
whether it was worth testing for 
it in hospital water systems.

“Sometimes we regret the use 

of that word in the title of that 
article because ever since then, 
people have been saying Legionella 
is everywhere,” Stout said. “[People 
say], if it’s ubiquitous, then why 
test for it because we are going to 
find it everywhere. That is not true. 
The studies that have been done of 
hospitals and other buildings show 
that about half of the buildings will 
have Legionella in them. So, one of 
the things that is important for you 
to know is, what half are you in?”

Highlighting some recent CDC 
data that show LD is increasing, 
Stout said that better diagnostics 
and a heightened index of clinician 
suspicion in part explain why 
a surveillance graph of cases is 
“going in the wrong direction.”

“The number of Legionella 
patients have gone up dramatically 
over time,” she said. “Over 200% 
in the last 10 years. Why are the 
numbers going up? There are a 
couple of things that really are 
dramatically affecting this. Certainly, 
the diagnosis — people are thinking 
about LD more. Physicians will see 
a patient with healthcare-associated 
pneumonia and instead of just 
treating it like it is pneumococcus, 
they may do a Legionella diagnostic 
test. So, certainly with the 
increased understanding and 
use of more diagnostic tests, the 
more we are going to find.”

Weather patterns also play a role, 
as both heavy rain and drought can 
affect the quality of water going 
into municipal treatment plants. 
In a drought situation, the water 
recedes and more organic material 
in riverbeds gets mixed into the 
water. Similarly, heavy rain events 
stir up turbulent organic material 
and soil into the water, creating 
opportunities for Legionella growth.

Another factor may be aging 
population demographics, 

creating a larger pool of people 
who may develop illness if the 
waterborne bacteria is aerosolized 
and inhaled. That said, the 
presence of Legionella in the water 
alone does not necessarily mean 
people will become infected.

“Three factors [are involved],” 
she said. “It has to be pathogenic 
[species of ] Legionella; Legionella 
pneumophila primarily is the one 
causing infection. Then, it has to 
get from water into the patient, 
who then has to be susceptible.’’

The Legionella in the water 
can get into the patient’s lungs 
if it is aerosolized in a shower or 
aspirated into the air from a sink 
or faucet. If the patient that is 
exposed is immunocompromised 
or has other risk factors like 
smoking, they may develop LD.

“One of the things you probably 
don’t know is that about a quarter of 
cases have none of those risk factors,” 
Stout told APIC attendees. “So, if 
you tell yourself you only have to 
look for Legionnaires’ disease in 
those highly compromised cases, you 
are wrong. Most of the cases are not 
in an outbreak — they are sporadic, 
meaning one here, many months go 
by, even years, and there is another 
one. This is important because when 
people identify a case, they start to 
panic because they think it is going 
to break out like the LD outbreaks.”

The pathogen can survive various 
water treatments, and likes warm 
water where it collects in biofilms, 
where bacteria form synergistic 
communities and share nutrients. 
Despite the increase reported by 
the CDC, Stout says many cases 
are still missed, citing a 2011 study 
where 41% cases were missed 
despite following testing guidelines 
for pneumonia by the Infectious 
Diseases Society of America.3

“That’s why there are more cases 
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than you know. They’re missed,” she 
said.

In addition, with an incubation 
period of two to 10 days, many 
cases are missed because patients 
typically are discharged by five 
days at the most, she added. This 
is particularly relevant to hospital-
acquired cases, which are only 
confirmed as such after a stay of 10 
days. The variety of water treatments 
for Legionella include maintaining 
the hot water at a sufficient 
temperature and using chlorine 
or other chemical treatments.

“Legionella is in the water. If 
you kill it in the water, you have 
less cases,” Stout says. “It is not 
the concentration or growth of 
Legionella in a water sample — it 
is how many of the fixtures within 
the distribution system are positive 
that is predictive of illness. The risk 
of LD is better predicted by the 
proportion of water sites testing 
positive than by concentration.”

Studies suggest 30% seems to be 
a threshold, with increases beyond 
predictive of an outbreak, she noted.

“If you test 10 fixtures and more 
than three of those are positive, 
our studies and CDC studies say 
that as proportion goes up, the risk 
of exposure goes up and the risk 
of disease goes up,” Stout said.

According to the CDC water 
management plan, healthcare 
facilities should be wary of 
Legionella growth in areas:

• where medical procedures 
may expose patients to water 
droplets, such as hydrotherapy;

• where patients are more 
vulnerable to infection, such as 
bone marrow transplant units, 
oncology floors, and ICUs;

• with ice machines, where 
patients with difficulty swallowing 
may suck on ice for moisture.2

Of all the complex issues 

raised by Legionella detection 
and testing in water, there is one 
activity about which Stout gives 
full warning: chasing zero.

“People in your organizations 
are going to ask you, ‘Is there some 
magic number? Some acceptable 
level of Legionella above which 
we are going to have cases, and 
below which we are not?’” she said. 
“The answer is no, because it is a 
multifactorial event, including who 
is exposed, what kind of Legionella, 
and whether it gets into their lungs. 
I want to [warn] you about chasing 
zero. And what I mean by that is 
everybody wants everything to be 
black and white. I want no Legionella 
ever in my water system, but I can 
tell you as I stand here today — 
after studying this organism for 
more than 30 years — you won’t 
get to zero, and more importantly, 
you don’t need to be at zero. But 
if you wait and you have a case, 
and the health department comes 
to the facility — they [may] try 
to make you get to zero, and it is 
a nightmare. It is a loop you will 
have tremendous difficulty getting 
out of. Don’t wait. It is virtually 
impossible to achieve zero Legionella 
in a complex water system.”

The point, she emphasized, is 
not to get to zero Legionella in the 
water, but zero LD infections in 
patients. The polar opposite of an 
obsessive search for Legionella is the 
“no news is good news” approach 
taken at too many hospitals who 
would rather not look for the bug. 
This approach was famously summed 
up by the late Bruce Dixon, MD, 
who Stout quoted as saying, “If you 
don’t look for it, you don’t find it. 
If you don’t find it, you don’t think 
you have a problem. And if you 
don’t think you have a problem, 
you don’t do anything about it.”

At a recent CDC press 

conference, Hospital Infection Control 
& Prevention asked the CDC to 
clarify its position on Legionella 
testing and when an outbreak 
investigation should begin.

“Our current recommendations 
are that one case of definite 
healthcare-associated Legionnaires’ 
disease should prompt an 
investigation or two cases of probable 
healthcare-associated infection that 
occur within 12 months,” says Anne 
Schuchat, MD, acting director at 
the CDC. “Those are signals that 
there might be a bigger problem 
and that perhaps there’s some lapses 
in the water management plan. In 
terms of whether routine testing 
for Legionella is recommended or 
not, we really updated our tool kit 
to be in line with the ASHRAE 
188 guidance document. That is 
somewhat ‘agnostic’ on the testing. 
The most important thing is to 
have a water management plan. 
Some plans will include testing; 
some don’t. But most important 
thing is to get the team together to 
assess the building, to develop the 
management plan, to follow it, and 
to make corrections when you have 
problems. That’s really where we 
stand on that. The very important 
issue is to make sure that we can 
protect patients in these settings.”  n
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APIC 2017: Amid Change, Hold to Core Values
Speaker stresses importance of listening with empathy

Amid rapid change and new 
challenges, it is critical for 

infection preventionists to preserve 
their core values, including 
protecting patients and families, 
APIC President Linda Greene, 
RN, MPS, CIC, FAPIC, said 
recently in Portland at the annual 
conference of the Association for 
Professionals in Infection Control 
and Epidemiology (APIC).

“I am astonished by how much 
the profession has changed — 
surveillance, technology, emerging 
pathogens, public reporting — 
[across] the entire continuum 
of care. We continue to grow 
and change at a pace that is 
unparalleled,” Greene said at an 
APIC opening session that included 
some 4,700 IPs from 31 countries.

Those aforementioned patients 
and families over time become 
the IPs’ own loved ones, as all of 
us come to the same crossroads 
between illness and health. This is 
the moment infection prevention 
is critical because one lapse could 
lead to a healthcare-associated 
infection (HAI), severely disrupting 
that patient’s life or, in tens of 
thousands of cases, ending it. The 
CDC estimates that at any given 
time, one of every 25 hospitalized 
patients develops a HAI.

“Despite all the technological 
advances, we must continue to make 
infection control personal,” Greene 
said. “It may be a simple test, a 
simple procedure, but one lapse in 

asepsis, a lapse in hand hygiene, 
a lapse in high-level disinfection 
— even a dose of unnecessary 
antibiotics — can result in an HAI.”

IPs, as the poet Robert Frost 
termed it, have “promises to keep,” 
she noted.

“With infection prevention, we 
must blend the art and the science,” 
Greene said. “Every day, we have 
the opportunity to touch a patient’s 
life — sometimes in a small way, 
sometimes in a large way.”

The promise IPs made to keep 
patients safe must be extended to 
the next generation of practitioners 
“harnessing their passion” through 
mentoring, Greene said.

Unsung Heroes

It is a passion that has driven 
many to a field where, if everything 
goes exactly right, it’s entirely 
possible that no one will notice.

“The impact of infection 
prevention for people who do 
not [acquire] an infection is not 
visible to a lot of people and, 
frankly, not broadly acknowledged, 
if at all,” said Jodi Vanderpool, 
MBA, LNHA, CPPS, HACP, 
vice president of quality at 
St. Luke’s Health System in 
Boise, ID. “But the impact is 
so significant. As you all know, 
the impact truly saves lives.”

Vanderpool received APIC’s 
Healthcare Administrator Award 
for her commitment to infection 

prevention at her facility.
One challenge for IPs, noted 

another keynote speaker, is 
retaining the empathy central 
to their mission in an age where 
human communication is both 
aided and undermined by 
technology. Since 2000, technology 
has eroded human conversation 
in the sense of truly conversing, 
particularly the lost art of listening, 
said Celeste Headlee, journalist 
and communications expert with 
Georgia Public Broadcasting in 
Atlanta. As more communication 
became electronic, there has been a 
corresponding decline in empathy, 
the emotional state of recognizing 
and sharing the feelings another is 
experiencing. Research has shown 
“almost a 40% decline in empathy 
since the year 2000,” Headlee 
said, urging IPs to talk to people 
— and, more importantly, listen 
— while disconnecting from the 
electronic exchanges for a while.

“Humans do conversation 
better than any species on the 
planet,” she said, adding that the 
context of communication is often 
emotional rather than logical.

“You can’t debate with an 
emotional argument — that’s 
absolutely true,” Headlee said. 
“But conversation is not a debate. 
Human beings are inherently 
illogical. You can’t have a good 
‘logical’ conversation. We are 
emotional creatures. No matter 
how awkward it feels to you, 
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you can’t retreat into logic 
when emotions are strong.”

Learn to listen without 
being defensive and recognize 
that everyone you meet knows 
something you don’t, she said. Don’t 
be afraid to say, “I don’t know.”

“You will change more people 
by listening than talking,” she said.

News Buzz

One of the major news topics 
APIC attendees were listening 
to and talking about was the 
recent CMS announcement that 
hospitals must implement water 
management plans to prevent 
transmission of Legionella. (See 
related story in this issue.)

Bottom line: If you don’t have 
a water system management plan 
for this increasing threat, you’d 
better start collaborating with 
other key departments and get 
one in process. The CMS listed 
“immediately” as the effective date.

Hospital Infection Control & 
Prevention sought out one of 
the top Legionella experts at the 
APIC meeting, Janet Stout, 
PhD, president of the Special 
Pathogens Laboratory in Pittsburgh. 
Stout has been researching this 
waterborne bug since it first 
emerged in a dramatic 1976 
outbreak at a Philadelphia hotel.

“What I see the CMS doing 
is really putting their feet to the 

fire because they control funding 
for hospitals,” she tells HIC. “The 
language in the CMS memorandum 
was pretty dramatic. It said 
implement a risk assessment, do a 
water management plan, evaluate 
the effectiveness of the plan through 
testing. The language then said if 
you don’t, you will be cited and 
funding may be affected. Well, this 
is like [the commercial], ‘when 
E.F. Hutton talks, people listen.’ 
When CMS says something like 
this, people jump to it. So, I see 
it having a pretty dramatic effect 
on implementation. People will 
start doing what, in my opinion, 
they should have done a long time 
ago. But better late than never.”

With federal health 
officials reporting a striking 
surge in healthcare-associated 
Legionnaires’ disease (LD), 
CMS issued the memo to its 
inspectors on June 2, 2017.1

“In a recent review of LD 
outbreaks in the United States 
occurring in 2000–2014, 19% of 
outbreaks were associated with long-
term care facilities and 15% with 
hospitals,” CMS said in the memo. 
“…The CMS expects Medicare-
certified healthcare facilities to 
have water management policies 
and procedures to reduce the risk 
of growth and spread of Legionella 
and other opportunistic pathogens 
in building water systems.”

The regulatory move was 
supported by the CDC, as the 

threat of healthcare-associated LD 
warrants action beyond voluntary 
efforts like those recommended in 
a CDC toolkit on the issue. The 
recently updated CDC tool kit2 
was modeled on a 2015 standard by 
the American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers (ASHRAE).

“Hospitals have been aware 
of the ASHRAE standard since 
June of 2015, so the whole 
concept of looking at Legionella in 
water systems is not new,” Stout 
says. “But that was a voluntary 
standard, so there were kind of 
early adopters and others taking 
their time — ‘I don’t have to, 
so I am not going to do it.’”

With the exception of 
VA hospitals already in 
compliance, many facilities 
must develop policies now.  n
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Waterborne Outbreaks Go Beyond Legionella
EIS investigators report outbreaks due to other water bugs

Legionella is not the only bug 
in hospital water capable of 

threatening patients with deadly 

infections. Hospital Infection 
Control & Prevention recently 
talked to two investigators in 

the CDC’s vaunted Epidemic 
Intelligence Service. Investigating 
two separate waterborne outbreaks, 
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these medical detectives offered 
some sage advice in the form of an 
observation and a caveat.

“I think in older structures with 
older hospital plumbing there is a 
potential for biofilms to develop in 
the piping,” says Mark Weng, MD, 
EIS officer. “There are a lot of older 
hospitals out there and the risk 
mitigation needs to span across the 
whole spectrum of water delivery.”

Though few would argue 
with that general observation, 
the caveat comes from another 
EIS investigator, Kimberly A. 
Skrobarcek, MD.

“This isn’t just necessarily 
because the plumbing is old,” she 
says. “This can happen with any 
kind of system that is complex in 
nature, in [buildings with many] 
floors and any kind of dead spaces 
that can lead to biofilm formation.”

Water was the common 
denominator in both outbreaks, 
but the two investigated distinctly 
different situations, one dealing 
with a neonatal ICU and the 
other with infections following 
reconstructive breast surgery.

The NICU outbreak was so 
devastating that two of nine 
infected infants died and the state 
health department shut down the 
unit at a Maryland hospital until 
corrective measures were in place. 
The culprit was a common water 
bug, Pseudomonas aeruginosa, which 
is the leading cause of serious 
healthcare-associated infections 
in NICUs, Weng and colleagues 
reported at the annual CDC EIS 
meeting in Atlanta.1

There was a high burden of P. 
aeruginosa in the facility water, so 
the CDC investigators focused on 
possible transmission pathways and 
control measures.

“The difficulty in our situation 
was that during this investigation, 

the NICU had been shut down, 
so it was hard for us to [observe] 
hand hygiene and [other infection 
control measures.],” he said.

From staff interviews, 
observations as available, and 
environmental sampling of the 
NICU, the investigators concluded 
that the likely factors included 
inadequate hand hygiene and 
cleaning of sinks, equipment, and 
breast milk collection supplies. 
P. aeruginosa was isolated from 
stored breastmilk, tap water, a staff 
bathroom, and breakroom sinks. 
The isolates from two patients 
and two sinks in the NICU were 
indistinguishable by pulsed field 
gel electrophoresis (PFGE) analysis. 
A breast milk isolate was closely 
related to a Pseudomonas isolate 
from a third patient.

Transmission from contaminated 
hospital water sources to patients 
could have occurred via several 
pathways, they concluded. CDC 
recommendations for the NICU 
included improving hand hygiene:

• measures to decrease P. 
aeruginosa in the hospital water 
system;

• avoidance of using tap 
water for cleaning equipment;

• revised cleaning procedures 
for sinks, patient care, and breast-
feeding equipment in the NICU.

• PA surveillance to evaluate 
the effectiveness of these control 
measures.

“These were the 
recommendations we handed over 
to the state department as they 
worked to come up with a plan, 
a path to reopening the NICU,” 
Weng said. “Since then, I have 
not heard of any additional cases. 
These were all pretty sick preterm 
babies as one might expect from a 
NICU. I think what it comes down 
to is making the team really pay 

attention in the healthcare setting 
to how water is used in the NICU. 
I think that was the common 
denominator. We knew the bacteria 
was in the water. It kind of makes 
sense that we ended up getting 
evidence for multiple potential 
pathways that were supported 
through culture and interviews with 
facility staff.”

SSIs Linked to 

OR Water

In the other outbreak, water 
contaminated with nontuberculous 
mycobacteria (NTM) was 
implicated in an outbreak among 
patients undergoing reconstructive 
breast plastic surgery (BPS) 
in a South Carolina hospital.2 
Skrobarcek’s EIS team conducted 
a case-control study of patients 
who underwent BPS from January 
2014–October 2016. Case-patients 
had surgical site infections (SSIs) 
linked to NTM.

They identified 17 case-patients 
and 51 controls. Three NTM 
species were identified among case-
patients, with none in controls. 
Statistically significant risk factors 
included various surgery types, 
surgery duration (median of 5.1 
hours for case-patients; 2.5 hours 
for controls), operating room 
staff number (median of 9 for 
case-patients; 7 for controls), and 
overnight admission (16/17 case-
patients, 26/51 controls).

“Technically, statistically 
speaking, the key factor was 
actually the number of staff 
within the OR,” Skrobarcek says. 
“However, that is very highly 
correlated with a long surgery 
duration. That makes sense 
because if you have a long surgery, 
[healthcare workers] may have 
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to have relief staff come in. If a 
surgery goes five hours, someone 
has to go out and take a break at 
some point. The more people, the 
more opportunities there are for 
potential deficiencies in infection 
control practices.”

Method of Introduction

Still, that raises the question of 
how the waterborne pathogen was 
introduced.

“If someone is coming in 
scrubbed up [they may have] wet 
hands in the middle of the surgery 
when the operating site is open,” 
she explains. “That is also going 
to create higher risk for any kind 
of potential changes in air flow 
and other things that can affect 
surgical site infections. That would 
be decreased if everyone is in the 
OR at the beginning of the surgery 
and there isn’t a lot of staff coming 

in and out, with the door opening 
that can change air flow.”

In hospital water used for 
handwashing, total bacterial counts 
were 103–106 colony-forming 
units per milliliter, exceeding 
the Environmental Protection 
Agency’s drinking water standards. 
Four NTM species grew in 25/37 
environmental samples.

“We believe that the source 
was likely the water in the 
hospital plumbing system — the 
distribution system,” Skrobarcek 
says. “We weren’t able to 
specifically link anything with an 
identified patient with the exact 
genetic typing [matching] what 
was found in the environment. But 
this is a common infection that 
normally comes from the water. 
There are biofilms and different 
species living within those biofilms. 
We were only able to sample a 
small amount [of water] so it wasn’t 
surprising that we didn’t find an 

exact match. But given that the 
numbers of bacteria were so high 
within the water throughout the 
hospital, and within the operating 
floor and the sinks that were used 
for scrubbing, that is the likely 
source.”

The hospital increased the 
frequency of water chlorination and 
had filters placed on all faucets and 
plumbing outlets on the OR floor, 
she notes.  n

REFERENCES
1 . Weng MK, Brooks R, Glowicz J, et al . 

Cluster of Pseudomonas Infections 

among Neonatal Intensive Care Unit 

Patients — Maryland . 2016 CDC EIS 

Conference . Atlanta, May 2-5, 2017 .

2 . Skrobarcek KA, Vasquez A, 

Margus C, et al . Nontuberculous 

Mycobacteria Infections Among 

Breast Plastic Surgery Patients — 

Hospital A, South Carolina, 2014–

2016 . CDC EIS Conference . Atlanta, 

May 2-5, 2017 .

Why Antibiotic Stewardship Teams Need IPs
Diverse skill set can enhance patient safety

Patti Kieffer, BSN, RN, CIC, 
FAPIC, infection prevention 

consultant at BJC HealthCare in St. 
Louis, had a much different talk in 
mind when she originally thought 
of addressing her IP colleagues on 
the antibiotic stewardship.

She didn’t say exactly what it 
was, but it is no secret some IPs 
have questioned how a profession 
that cannot prescribe antibiotics 
drew such a critical role in 
combatting drug resistance by 
clamping down on antibiotic 
overuse and misuse.

“I have to be honest with you,” 
she said recently in Portland at 

the annual conference of the 
Association for Professionals 
in Infection Control and 
Epidemiology (APIC). “I have 
sort of done a 180 from when I 
started talking about doing this 
presentation. It was actually last 
year at APIC that I had the idea. 
As I prepared this talk over the 
course of the last year, I have 
really changed my view about 
infection prevention and antibiotic 
stewardship.”

In the interim, she teamed 
with key colleagues in pharmacy 
and medicine to implement an 
antibiotic stewardship program at 

BJC and its affiliated hospitals.
“Some of the conclusions I 

have reached over the course of 
the last year in working with [my 
colleagues] is that our stewardship 
teams have a lot to learn by working 
with infection prevention and 
a lot to gain by partnering with 
infection prevention,” she said. 
“Another realization I have come 
to is that infection prevention has 
a lot to gain as well by partnering 
in stewardship. I also think we have 
a lot to lose if we choose not to 
partner. That is sort of the transition 
I have made in my own personal 
view of antibiotic stewardship.”
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Face it — no IP wants another 
task added to his or her plate when 
many programs are underfunded 
and short-staffed.

“We have a lot of competing 
priorities and it is very hard, but I 
think that by partnering with our 
stewardship teams our patients have 
a lot to gain,” Kieffer said. “I think 
we can really work toward better 
outcomes for our patients. And if 
we really think about the definition 
of stewardship, that is really what 
we are trying to do: establish better 
outcomes for our patients while at 
the same time minimizing the effect 
of MDROs [multidrug-resistant 
organisms].”

Where Does IP Fit In?

“Quite honestly, I realize part 
of that is going to depend on the 
type of facility you’re at. Some of 
you may have been asked to be part 
of you stewardship team on the 
periphery and others have, perhaps, 
been asked to lead the team.”

Kieffer referenced a seminal 
2012 paper by APIC and 
the Society for Healthcare 
Epidemiology of America, which 
advocated key roles for IPs in 
antibiotic stewardship programs, 
saying they can preserve antibiotic 
efficacy, reduce MDROs, and 
prevent Clostridium difficile 
infections.1

The paper recommended that, 
ideally, a clinical pharmacist and a 
physician champion should have 
primary responsibility for the day-
to-day operations of a stewardship 
program.

“That makes sense,” she said, 
then referred to some of the 
duties IPs could assist with on a 
stewardship team.

“It’s really stuff we are 

already doing,” Kieffer told 
APIC attendees. “We are already 
identifying, monitoring, and 
reporting trends with MDROs. 
We have most of the oversight 
of compliance with our standard 
precautions, contact precautions, 
and hand hygiene programs. We 
use surveillance data to develop 
our risk assessments. It’s really just 
a matter of us doing the stuff that 
we are used to doing every day, 
but bringing in our stewardship 
partners to share some of that data 
with them and look at this issue 
together.”

Conceding there are some 
discomforting aspects, Kieffer 
noted the paper’s recommendations 
for IPs to implement antibiotic 
strategies aimed at prevention 
of infection and improve the 
therapeutic use of antimicrobials.

“Sometimes we get a little 
uncomfortable because we are 
not the prescribers,” she said. 
“Sometimes we get a little 
uncomfortable because we are 
asked to educate clinicians on the 
prudent and appropriate use of 
antibiotics, but I think we have the 
knowledge and skills to do that.”

With that as the rally cry, 
Kieffer went on to encourage and 
persuade IPs that they are uniquely 
positioned to be the linchpin of 
antibiotic stewardship programs.

“I believe we possess a 
special skill set as IPs,” she told 
APIC attendees. “We are great 
at developing partnerships. 
We partner with every single 
department in our hospitals. We 
are great at program development. 
Many of you have probably built 
your infection control program 
from the ground up. You have been 
involved in guideline development, 
pathway development, protocols, 
and bundles to try and prevent 

device infections. Education — 
that goes without saying. Every 
time you step out of your office and 
go onto the floor you are educating 
your staff, whether you know it 
or not. You mention something 
about isolating a patient, removing 
isolation, you are educating staff.”

On the contrary, stewardship 
partners like pharmacists may find 
this task daunting.

“Many of our pharmacists 
are used to staying within the 
pharmacy,” she said. “Asking them 
to come out and educate clinicians 
and healthcare workers is something 
they are not comfortable with. So, 
they can draw on the skill set that we 
have to do that. We’re really good at 
developing education modules and 
decreasing the risk of infections.”

Similarly, data collection critical 
to antibiotic stewardship metrics is 
another skill seasoned IPs have in 
their toolkit.

“Who does data better than an 
infection preventionists, right?” she 
said. “We collect, report, analyze, 
and present data. We do that 
within our institutions, state health 
departments, and nationally.”

Reminding IPs that they are 
part of a much bigger fight to stave 
off a post-antibiotic era — when 
common infections may no longer 
be preventable — Kieffer closed 
with this quote from the Alliance 
for the Prudent Use of Antibiotics: 
“Antibiotics are uniquely societal 
drugs because individual use affects 
others in the community and in the 
environment.”  n
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Ebola Outbreak Ends; Lessons of 2014 Resonate
APIC PPE doffing simulation shows inner glove contamination

The WHO declared the end of the 
most recent outbreak of Ebola 

virus on July 2, 2017, saying two 
21-day incubation cycles had passed 
since the last confirmed case in the 
Democratic Republic of the Congo. 
There were eight cases, four of whom 
died.

Meanwhile, the lessons of the 
epic 2014 Ebola outbreak continue 
to resonate, and among the most 
confounding of them is how to 
remove PPE after patient care 
without contaminating yourself 
in the process. Whether Ebola 
itself re-emerges, or some other 
infectious threat, it’s important to 
understand this difficult, multistep 
process and where these breakdowns 
occur, said Lisa Casanova, PhD, a 
microbiologist and assistant professor 
at Georgia State University in 
Atlanta.

“Experience has shown us that 
we don’t know what the next high-
consequence pathogen is going to 
be. It could be any type of virus,” 
she said recently in Portland at the 
annual meeting of the Association 
of Professionals in Infection Control 
and Epidemiology. “I think it is 
important to instill these [Ebola] 
lessons because we never know when 
we are going to need this level of 
preparedness again. Also, a lot of 
the lessons we are learning about 
PPE I think are transferable to the 
ordinary health care setting. Also, 
the approach of understanding how 
well we are doing [with PPE] is 
transferable.”

Casanova and colleagues assessed 
viral self-contamination of skin and 
under clothes during removal of 
Ebola-level PPE after a simulated 
patient encounter using a surrogate 

solution to represent body fluids.1

“[The PPE] has done its job — 
it’s contaminated and you are not,” 
she said. “However, when you’re 
trying to get [the PPE] off, you are 
at risk for touching the pieces of 
PPE and contaminating yourself. 
You can contaminate what you’re 
wearing underneath. Doffing is a 
very complex process.”

Indeed, Casanova referred to a 
PPE removal protocol for Ebola 
doffing recommendations with 16 
steps and multiple substeps.

“This [doffing] is all done with 
a trained observer who guides 
you through step by step, but a 
perfect process that prevents all 
contamination is not any good if 
nobody can do it consistently,” she 
said. “With PPE, it is often hard 
to tell how we are doing. Are we 
training people to do the right thing? 
It can’t be, ‘Well you must have done 
everything right because you didn’t 
get Ebola.’ We’ve got to do a little bit 
better than that. We asked whether 
we could simulate this complex 
process to figure out if it’s working. 
Also, simulation helps us figure out 
how people do real things that they 
do on the job, and the best thing 
is that we can actually understand 
disease transmission.”

Healthcare workers highly trained 
in PPE doffing were surreptitiously 
exposed to droplets from a solution 
containing bacteriophages — 
harmless viruses that infect bacteria 
— to see if they contaminated 
themselves removing equipment 
following a simulated patient 
encounter. The bacteriophages used 
were Pseudomonas phage phi6, an 
enveloped virus commonly used 
to mimic Ebola; and MS2, a non-

enveloped virus more like norovirus, 
and more difficult to remove from 
the environment than Ebola.

“MS2 is a very conservative 
surrogate for Ebola,” Casanova 
said. “It’s much hardier in the 
environment.”

After completing a standardized 
task while in PPE, a trained monitor 
guided them through the doffing 
process. After doffing, inner gloves, 
bare hands, face, and scrubs were 
sampled for the bacteriophage 
viruses. Among the 12 healthcare 
workers studied, phage phi6 was 
detected at very low levels on 
hands (1: 8%) but not detected on 
inner gloves, face, or scrubs. Non-
enveloped MS2 was detected at low 
levels on hands (2: 17%), inner 
gloves (4: 33%), and scrubs (3: 
25%), but not on the face.

“Fortunately, hand contamination 
is relatively rare and when it happens 
it is at a low level, but it did happen, 
which is not great,” she said. “We 
found almost no phi6 and this is 
true of our larger data set. So, the 
enveloped virus in theory very [rarely] 
transferred. That is likely because 
enveloped viruses that we use are 
very susceptible to the agents we use 
for skin and glove sanitizers. Your 
basic alcohol hand rub works quite 
well with phi6 and that’s why we saw 
virtually no transfer. So, for enveloped 
viruses like Ebola, alcohol hand rubs 
likely are getting us a long way to 
where we want to be. For MS2, that 
is not necessarily the case.”

A particular concern is MS2-
contaminated inner gloves worn 
beneath another, outer pair, she said.

“That suggests that inner gloves 
are doing what they are supposed to 
do,” Casanova said. “In this process, 
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you take off your outer gloves, and 
then it is the inner gloves that are 
being used to touch most of your 
PPE items as you remove it. So, 
really, inner gloves are becoming 
contaminated instead of your bare 
hands, but that does reinforce the 
idea that we have to be careful about 
how we remove the inner gloves.”

Glove Controversy

This finding recalls a controversy 
during the 2014 Ebola outbreak. 
Sean Kaufman, MPH, CHES, 
CPH, CIC, MBTI — who trained 
workers in Africa during the 2014 
outbreak and oversaw infection 
control measures for the first 
two Ebola patients admitted to 
Emory University in Atlanta — 
criticized the CDC for its initial 
recommendations to protect workers.

“The CDC had put out an 
SOP for healthcare workers that 
was inappropriate,” says Kaufman, 
who is now directing a new high-
containment infectious disease 
training program at the Southern 
Research Facility. “I reached out to 
CDC while I was in Liberia to tell 
them, based on what I was seeing, 
the SOP was inappropriate, saying, 
‘This is not something healthcare 
workers should do — you are going 
to get people sick.’ The long story 
short is that I was right.”

The CDC guidelines were in 
flux when two U.S. nurses in Dallas 
were infected, but one subsequent 

change was a recommendation 
for wearing two pair of gloves 
instead of one. Press coverage at the 
time highlighted this change and 
Kaufman’s concerns.2

HIC recently asked the CDC 
for a response to Kaufman’s charges 
that the initial PPE protocol was 
inadequate for Ebola. Michael Bell, 
MD, a medical epidemiologist in 
the CDC division of healthcare 
quality promotion, sent the following 
statement:

“The experience with Ebola virus 
infection in the United States and 
abroad demonstrated the urgent 
need for infection control training 
for all staff in healthcare facilities, 
and the importance of careful 
assessment and triage systems,” Bell 
said in the statement. “In the United 
States and elsewhere, many different 
types and combinations of protective 
equipment have been used safely 
and successfully, but they all require 
consistent adherence to correct use, 
including removal and disposal, by 
all staff members.”

Though Ebola, as evidenced in 
the Congo, typically erupts in violent 
outbreaks and subsides, the outbreak 
forever altered perceptions of the 
virus as it devastated West Africa over 
a prolonged period. Some 11,000 
people died before it was over, and 
the U.S. and other nations saw cases 
via travelers and returning healthcare 
workers. According to the WHO, 
from January 1, 2014 to March 31, 
2015, there were 815 confirmed and 
probable cases of Ebola infection in 

healthcare workers in Africa. Among 
the health workers for whom final 
outcome is known, two-thirds of those 
infected died, the WHO reports.3 
A highly successful vaccine was 
developed and trialed near the end 
of the outbreak, and the WHO has 
thousands of doses if need arises.4 

“I respect Ebola as a virus, but 
what we saw in 2014 was unlike 
anything we have ever seen with Ebola. 
It was almost like a 100-year flood,” 
Kaufman says. “There will be outbreks. 
This is normal, but these outbreaks are 
usually contained very easily because of 
the nature of the virus.”  n
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1. Celeste Headlee said as more 

communication has become 

electronic, there has been a 

corresponding decline in:

A . Anger

B . Social events

C . Empathy

D . Personal isolation

2. Matthew Arduino, DrPH, MS, 

called for which of the following 

as part of a water management 

program?

A . Risk assessment

B . Monitoring procedures

C . Corrective actions 

D . All of the above

3. Patti Kieffer, BSN, RN, CIC, 

said infection preventionists 

“have a lot to lose” if they 

choose not to partner with 

colleagues in antibiotic 

stewardship programs.

A . True

B .False

4. The World Health 

Organization declared the end 

of the most recent outbreak 

of Ebola virus, saying two 

incubation cycles had passed. 

How long is one Ebola 

incubation cycle?

A . 7 days

B . 14 days

C . 21 days

D . 28 days

 n CMS revises hospital infection 
control inspections

 n A decision tree for C. diff testing

 n Sociodemographic factors and 
HAIs: Is there a connection? 

 n A sea change in long-term care 
— what it means for IPs
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