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“Expect poison from standing water.” William Blake 

By Gary Evans, Executive Editor

patients to a common source: water.
The waterborne etiologic agents 

involved are well-known repeat 
offenders: Legionella pneumophila, 

Pseudomonas aeruginosa, 
Burkholderia cepacia  
and Stenotrophomonas 
maltophilia. These 
pathogens and other 
water bugs have 
minimal nutritional 
requirements and can 
tolerate a variety of 
physical conditions. 
“These attributes are 
critical to the success 
of these organisms 
as health care associ-
ated pathogens,” the 

CDC notes.1 “Waterborne 
pathogens spread in a variety of ways, 
including direct contact with water, 
aerosols, aspiration of water and inha-
lation of water aerosols, and indirect 
transfer from moist environmental sur-
faces via hands of healthcare workers.”

The water of life can sometimes 
mean death. Fatal infections can 
result if immune compromised 

patients are exposed to pathogenic 
bacteria that thrive 
in H2O, outbreak 
investigators 
recently reported 
at the Centers for 
Disease Control and 
Prevention’s annual 
EIS conference in 
Atlanta.

Epidemic 
Intelligence Service 
(EIS) officers are 
the CDC’s famous 
frontline medical 
detectives, an image 
they reinforce by having a shoe sole 
logo complete with a smashed wad of 
gum. They are typically the first on the 
scene of an outbreak, and in this case 
we feature three EIS officers who traced 
distinctly different clusters of infected 
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Measures to prevent the spread 
of waterborne bugs include hand 
hygiene, glove use, barrier precautions, 
and eliminating potentially 
contaminated environmental 
reservoirs, the CDC recommends. As 
a general rule, the CDC warns against 
using tap water for medical care (e.g., 
in direct patient care, for diluting 
solutions, as a water source for 
medical equipment and instruments, 
and for disinfection of instruments) 
due to the risk of exposing patients to 
waterborne pathogens. 

The following EIS investigations 
underscore that an essential element 
of life we take for granted can become 
a reservoir for deadly water-borne 
pathogens in hospitals and other 
settings. Infection preventionists 
should be aware of the risks that water 
poses to patients, particularly those 
with compromised immune systems.  

Three NICU deaths 

In 2013 a neonatal intensive 
care unit (NICU) in California 
experienced a Pseudomonas aeruginosa 
outbreak that led to two deaths. 
Infection control interventions, water 
remediation, and intermittent use 
of point-of-use water filters were 
implemented in the unit. However, 
in September 2014, the CDC 
was notified of additional cases 
and another death, launching an 
investigation to identify risk factors 
and prevent further cases. In total, 
there were 31 cases and three deaths, 
with 15 cases and two deaths in 
2013 and 16 cases and one death the 
following year, says Cara Kinsey, 
MD, CDC EIS officer and lead 
investigator.

Kinsey and co-investigators 
defined a case as the first positive 
Pseudomonas aeruginosa culture from 
an NICU patient during June 2013–

September 2014. They reviewed 
medical records from the study 
period, and matched 1:1 by birth 
weight NICU case-patients to control-
patients. In September 2014, they 
observed infection control procedures, 
obtained environmental cultures, and 
typed isolates by using pulsed-field gel 
electrophoresis (PFGE).2

The 31 case patients were more 
likely to have had a peripherally 
inserted central catheter, invasive 
ventilation or exposure to water 
without point-of-use filters less 
than one week before cultures were 
taken, EIS investigators found. Of 
45 environmental samples, 31 (69%) 
produced Pseudomonas aeruginosa, 
with 94% of those water-related.

“The water-related samples 
included hospital tap water, faucet 
swabs, drain swabs, and sink basin 
swabs,” Kinsey says. “In November of 
2013, the water used for infant baths 
was changed from tap water to sterile 
water. Prior to that, the infants were 
bathed in tap water. During our on-
site investigation, we did not observe 
the tap water being used directly on 
the patients at any time. We speculate 
that the principal route of exposure 
was transfer of the bacteria from 
water, faucets, or sinks to the babies 
indirectly through contaminated 
hands.”

Isolates from the two most recent 
case-patients were indistinguishable 
by PFGE from water-related samples 
obtained from the case-patients’ 
rooms.

“The PFGE matches were between 
one patient isolate and a faucet 
swab and a swab of a shelf adjacent 
to the sink in the patient’s room,” 
she tells Hospital Infection Control 
& Prevention. “For another patient 
isolate, the PFGE pattern matched the 
sink surface in the patient’s room. It 
is important to keep in mind that we 
found many different PFGE patterns, 
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indicating that the P. aeruginosa in the 
environment was genetically diverse, 
so the fact that we didn’t see more 
matches was not surprising.” 

Again, the P. aeruginosa outbreak 
was attributed to contaminated water 
in the hospital system, with inadequate 
hand hygiene increasing the risk of 
transmission to neonates with invasive 
devices. 

“During our hand hygiene 
observations in this NICU, we found 
that some staff were using hand 
washing [with water] as the primary 
means of hand hygiene,” Kinsey says. 
“One of our early recommendations 
to the hospital was to develop 
a comprehensive hand hygiene 
campaign emphasizing the preferential 
use of alcohol-based hand rub 
according to CDC guidelines.”

In addition to improving hand 
hygiene, the CDC recommended 
additional water-system remediation 
and continuous use of point-of-use 
water filters.

“We recommended the hospital 
continue to work with experts on 
water treatment remediation strategies 
to eliminate P. aeruginosa,” Kinsey 
says. “The hospital engaged with a 
consultant who installed point-of-use 
filters and a disinfection system. [We] 
provided guidance on monitoring 
to validate the efficacy of water 
remediation measures.”

Aersolization in showers

A hospital unit for immune-
compromised cancer patients 
experienced an outbreak of 
legionellosis last year that was 
ultimately linked to the hospital’s 
water system. Although Legionnaires 
disease (LD) is a respiratory infection, 
infection prevention centers on 
the quality of water—the principal 
reservoir for Legionella species. 

“Of the nine patients and one 
visitor [infected] we had two deaths,” 
says Louise Watkins, MD, the CDC 
EIS officer who led the investigation. 
“But I would caution that although 
we reported the deaths we did not 
attribute them to LD necessarily. These 
patients were very sick at baseline. 
Both patients who died refused 
autopsy so there was no official cause 
of death.”

Healthcare-associated LD has a 
mortality rate in the 14% to 40% 
range, with immunocompromised 
patients particularly susceptible. 
The visitor survived, but it was not 

definitively established how she 
become infected.

“She had risk factors for LD -- the 
primary one being she was 85 years 
old,” Watkins says. “There is a strong 
correlation between age and risk for 
LD. She also had COPD [chronic 
obstructive pulmonary disease], 
another risk factor for LD.”

The 10 cases include six definite 
and four probable healthcare-
associated infections, all occurring over 
a 12-week period.

The Alabama Department of 
Public Health detected the outbreak 
in May of 2014, as LD is a reportable 
disease in all U.S. states. The fact 
that the hematology-oncology unit 
at the hospital had undergone recent 
construction may have contributed to 
the outbreak, as infections began to 
appear right after the unit opened, says 

Watkins.
“There was also stagnant water 

that sat in the distal piping for the 
two months before those fixtures were 
installed and the unit was opened,” she 
says. 

During the investigation, an LD 
case was defined as radiographically-
confirmed pneumonia in a person with 
a positive urinary antigen test and/
or respiratory culture for legionella 
and exposure to the hematology-
oncology unit. Cases were classified 
as definitely or probably healthcare-
associated based on extent of exposure 
during the incubation period (2–10 
days). Medical charts were reviewed 
and investigators conducted an 
environmental assessment and 
collected representative water samples 
for culture. Clinical and environmental 
isolates were compared by monoclonal 
antibody testing and sequence-based 
typing.

Environmental sampling revealed   
Legionella pneumophila serogroup 1 
in the potable water at 50% (17/34) 
of hematology-oncology unit sites, 
including all patient rooms tested. 
Three clinical isolates were identical 
to environmental isolates from the 
unit. “We confirmed that there was 
legionella circulating through the 
hospitals hot water systems through 
environmental sampling. Furthermore 
the strain that was isolated from the 
water on the unit at nine different 
sites was identical to the strain in the 
clinical samples from the three case 
patients.”

The exact exposure sources could 
not be determined, but the individual 
showers in each patient’s room were 
the likely source of at least some of 
the infections. Many LD outbreaks 
have been traced back to showers and 
contaminated shower heads, which can 
create aerosols from which legionella 
can be inhaled.

 “We could not interview 

“OF THE NINE 
PATIENTS AND 
ONE VISITOR 
[INFECTED] 

WE HAD TWO 
DEATHS.”
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individual patients about water 
exposures, but all patients had single 
rooms with sinks and showers with 
removable shower heads [attached with 
a hose]. We took around three dozen 
samples from 10 different sites, and in 
nine of those sites [including shower 
heads] legionella growth was found.”

No new cases occurred after 
implementation of water restrictions 
and point-of-use filters. Other 
remediation activities included 
superheating and flushing the water 
system and boosting chlorine levels with 
an injecting system.

“Water restrictions were made 
immediately,” Franklin says. “Based on 
the epidemic curve that we were seeing, 
we suspected from the beginning -- even 
before we had done any sampling that 
the potable water may have been a risk. 
So we recommended water restrictions 
to protect other patients. That included 
no patient contact with the water in the 
unit. We had the sinks blocked off, hand 
sanitizer brought to patients, bottled 
water for drinking, shaving, brushing of 
teeth – all hygiene measures.”

Blood and water

Approximately 24% of the more 
than 6,000 hemodialysis centers 
nationwide reuse dialyzers, reprocessing 
(cleaning and disinfecting) them 
between treatments. During August 
2014, CDC became aware of gram-
negative bloodstream infections 
(BSIs) among outpatients at multiple 
“Company A” hemodialysis facilities. 
An EIS team investigated to identify 
additional BSIs, assess risk factors, and 
recommend control measures.

An outbreak case was defined as a 
blood culture positive for Burkholderia 
cepacia or Stenotrophomonas 
maltophilia in a patient ≤1 week after 
hemodialysis at any Company A facility, 
during September 2013–September 

2014.
In addition to dialysis equipment, 

B. cepacia and S. maltophlia have 
caused infections via distilled 
water, contaminated solutions and 
disinfectants, nebulizers, potable 
water and water baths, and ventilator 
temperature probes.1

To determine the cause of the 
BSIs in this case, the EIS team did 
a case control study and visited six 
facilities to observe practices and collect 
environmental samples, which were 
then compared with patient isolates 
with PFGE. They identified 16 patients 
at five facilities. Eight case-patients were 
hospitalized and none died.

More case-patients participated 
in dialyzer reuse compared with 
control subjects (94% versus 76%), 
but the difference was not statistically 
significant.

“We think this was because our 
study size was small, with only [16 
patients],” says Jacklyn Wong, MD, 
CDC EIS officer and lead investigator. 
“[Also], most of the patients at these 
facilities were on reused [dialyzers], 
making it difficult to compare them 
against non-reuse patients. Despite 
these limitations, however, the overall 
evidence from our investigation suggests 
that dialyzer reuse does result in 
increased risk of infections.”

Compared with control subjects, 
case-patients more often had a high 
(>6) number of reuses. “When we 
examined the number of dialyzer reuses 
on a continuous scale, we found that 
each additional reuse increased the odds 
of infection by 7%, which indicates a 
cumulative effect,” she tells HIC.

Investigators observed sub-
standardized cleaning of dialyzer headers 
and caps, opening opportunities for 
contamination during reprocessing. For 
example, technicians at some facilities 
used a high pressure water sprayer to 
clean off blood clots from the header 
cap, O-ring, and the exposed top of the 

dialyzer. Alternatively, technicians at 
some other facilities used disinfectant 
wipes on the header cap, O-ring, and 
the rim of the exposed dialyzer top, she 
says.

“Both of these practices were 
concerning to us because they could 
damage the dialyzer parts, particularly 
the delicate fiber bundle, and create 
surfaces amenable for bacterial growth.” 
Wong says. “As part of the company’s 
protocol, header caps and O-rings were 
supposed to be soaked in disinfectant 
solution before the dialyzer was 
reassembled. We noticed on some 
occasions that the parts were left floating 
on top of the solution rather than 
fully submerged, which could lead to 
incomplete disinfection.”

The EIS officers isolated B. cepacia 
and S. maltophilia from reprocessing 
equipment or purified water at 
3 facilities. Within one facility, a 
B.cepacia environmental isolate was 
indistinguishable from a patient 
isolate. The company voluntarily 
stopped reuse in one facility.

“Bacteria, which came from the 
water supply, contaminated both the 
equipment and the dialyzers, but 
we can’t necessarily say that it was 
transferred from the equipment to 
the dialyzers,” Wong says. “Water 
serves as the reservoir for the bacteria 
and when reprocessed, the dialyzers 
create an opportunity for those 
bacteria to be spread to the patient.”

BSIs were associated with frequent 
dialyzer reuse, so less frequent reuse 
or nonreuse might improve patient 
safety, the EIS concluded. In any 
case, facilities practicing reuse should 
standardize reprocessing procedures 
to avoid contamination.

“We observed a lot of variation 
in dialyzer reprocessing practices 
during our facility visits,” she says. 
“For example, we observed that 
some facilities were still reprocessing 
dialyzers entirely by hand, whereas 
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other facilities relied on automated 
machines for most of the steps.”

Based on the CDC findings, the 
company in question instituted several 
changes in their reprocessing practices, 
she adds.

“They eliminated some of the 
equipment that was found to be 
contaminated,” Wong tells HIC. “In 
addition, they have discontinued use 
of high pressure sprayers and wipes 
on dialyzer parts, and have started 
using procedures to ensure that parts 
are fully submerged in disinfectant. 
To increase the margin of safety for all 
patients, the company has decided to 
phase out dialyzer reuse in all of their 

clinics by the end of 2015.”
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Researchers find norovirus may spread by 
airborne route, are current precautions enough? 
Found floating on currents at nurses station

Noroviruses, a leading cause of 
highly disruptive gastroenteritis 

outbreaks in hospitals and nursing 
homes, may transmit through the 
air, meaning currently recommended 
contact precautions may not be 
completely effective at stopping 
spread to patients and staff, 
researchers report in a fascinating new 
study.1 

Though self-limiting and rarely 
fatal, norovirus can spread between 
patients and healthcare workers, 
leading to furloughed staff and costly 
closings of entire units for environ-
mental cleaning and disinfection. In 
addition to being one of the leading 
causes of outbreaks in hospitals and 
long-term care settings, norovirus 
strikes community settings like day 
care and schools and, of course, is 
an infamous stowaway on luxury 
cruises. In a rather staggering observa-
tion, the Centers for Disease Control 
and Prevention (CDC) reports that 
someone infected with norovirus can 
shed “billions” of viral particles, but 

it takes as few as 18 viral particles 
to infect another person. The estab-
lished routes of transmission include 
ingestion of stool or vomit from the 
infected, including through con-
tamination of environmental surfaces, 
food, and water.

“It is possible for norovirus to 
spread through aerosolized vomit that 
lands on surfaces or enters a person’s 
mouth then he or she swallows it,” 
the CDC notes. “There is no evi-
dence showing that people can get 
infected by breathing in the virus.”2

A team of Canadian researchers set 
out to provide that evidence, suspect-
ing that the nature of the outbreaks 
could mean another route of trans-
mission. 

“Our [airborne] hypothesis came 
from the fact that norovirus infections 
are very difficult to contain. This 
virus is very contagious and in some 
occupational settings, hundreds of 
people will catch the virus even if they 
were never in direct contact with sick 
patients,” says Caroline Duchaine, 
PhD, lead author and professor at 

Université Laval’s Faculty of Science 
and Engineering and researcher at 
the Québec Heart and Lung Institute 
(IUCPQ) Research Centre.

Duchaine and colleagues con-
ducted the study at eight hospitals 
and long-term care facilities during 
norovirus gastroenteritis outbreaks. 
They gathered air samples at a dis-
tance of one meter from patients, at 
the doors to their rooms, and at nurs-
ing stations. Noroviruses were found 
in the air at six of the eight facilities 
studied. The viruses were detected in 
54% of the rooms housing patients 
with gastroenteritis, 38% of the hall-
ways leading to their rooms, and 50% 
of nursing stations. Virus concentra-
tions ranged from 13 to 2,350 par-
ticles per cubic meter of air. Although 
norovirus is an intestinal pathogen, 
noroviruses could be transmitted 
through the airborne route and subse-
quently, if inhaled, could settle in the 
pharynx and later be swallowed, the 
authors theorized.

“We decided to study the viral load 
in healthcare settings while patients 
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were actively sick with norovirus 
infections,” Duchaine says. “[We 
found] it can be inhaled through the 
mouth or the nose. If the particle 
is big enough --too big to enter the 
lungs-- it impacts on the surface of 
the nose, trachea, mouth, and natural 
clearance would bring it to be swal-
lowed. This is the route we think 
may be happening, although it is not 
proven.”

In vitro studies were performed to 
evaluate the preservation of the aero-
solized norovirus infectious potential, 
revealing that the virus can withstand 
aerosolization with no significant 
loss of infectivity. “We tested the 
resistance of a murine norovirus to 
aerosolization -- this includes drying 
-- and this virus is very resistant to 
desiccation,” she says. “The literature 
states that this virus can survive for 
long periods on surfaces.” 

Though the particles could be 
inhaled and swallowed to find their 
way to the gut, the researchers 
dismissed the notion that infected 
patients would actually be exhaling 
an enteric virus. “The main hypoth-
esis is from fecal matter or vomit-
ing,” Duchaine tells Hospital Infection 
Control & Prevention. “We did not 
take breath samples.” 

Duchaine and colleagues note that 
– in addition to vomiting -- norovi-
rus aerosols can result from the viral 
resuspension from fomites, flushing 

toilets and the actions of healthcare 
workers.

 “It is well described that vomit 
and diarrhea contain large quantities 
of noroviruses,” she says. “When sick 
persons vomit or excrete diarrhea, 
aerosols are produced. Droplets will 
likely dry and form what is called 
droplet nuclei. Water evaporates 
and the content of the droplet 
will concentrate to form a smaller 
aerosol that will remain airborne. 
Our hypothesis is that such aerosol 
particles could [then] be inhaled and 
swallowed.”

The authors observe that the 
detection of significant concentrations 
of norovirus genomes in the air 
of corridors and nursing stations 
suggests that the virus can remain 
suspended for prolonged periods. If 
an airborne spread is occurring the 
typically recommended measures 
of contact isolation, frequent hand 
hygiene with soap and water and 
environmental disinfection would 
not be sufficient to stop all routes of 
transmission. 

“The measures applied in 
hospital settings are only designed 
to limit direct contact with infected 
patients,” Duchaine says. “In light 
of our results, these rules need to be 
reviewed to take into account the 
possibility of airborne transmission 

of noroviruses. Use of mobile air 
filtration units or the wearing of 
respiratory protection around patients 
with gastroenteritis are measures 
worth testing.”

This study provides original 
quantitative data regarding the 
airborne dissemination of norovirus 
in healthcare facilities and documents 
for the first time widespread 
dissemination of norovirus in the 
air of healthcare facilities during 
gastroenteritis outbreaks, the authors 
note.

“Considering that an average 
human breathes approximately six 
liters of air per minute, a healthcare 
worker could inhale up to 60 
copies of human norovirus during 
a 5-minute stay in the room of a 
symptomatic patient. For some 
individuals, this quantity could be 
sufficient to cause the disease,” they 
conclude.
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Lower nurse-patient ratios could cut infections, 
but hospitals say mandates could crash budgets
NY nurses hit the streets demanding lower nurse-patient ratios 

There is a flurry of state and 
national efforts to mandate 

safer nurse-to-patient ratios in 
healthcare, which could result in both 
lower infection rates and improved 
employee health. However, hospital 
associations and other groups are 

arguing against such laws, saying they 
need staffing flexibility and mandated 
nursing levels could undermine their 
economic stability and cause cuts in 
other areas.

“The staffing problem in our 
hospitals has gotten worse lately,” 
says Kathy Santoiemma, RN, a 

nurse at Montefiore Medical Center’s 
New Rochelle (NY) Hospital. “The 
hospital practice of understaffing is 
almost a daily problem for us and it 
must be addressed.”

Santoiemma was one of some 
1,000 members of the New York State 
Nurses Association (NYSNA), who 
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recently rallied at the state capitol in 
Albany to support a proposed state 
law that would mandate “safe” nurse-
patient ratios to protect patients 
from healthcare-associated infections 
(HAIs) and other adverse events.

“Staffing is an issue across the 
board, not just for our nurses but 
for our patients,” says Tara Martin, 
senior communications manager for 
the NYSNA. “The primary function 
of a nurse is to be an advocate for the 
patients. When you’re understaffed 
you have a problem because you are 
not giving your full attention to every 
patient that needs it. So it creates 
an unsafe work environment for the 
nurses and also [endangers] patients. 
Our primary focus has always been to 
make sure our patients are safe. With 
the current staffing levels that are 
happening across the state -- patients 
are definitely at risk.”

The Safe Staffing for Quality Care 
Act would set enforceable nurse-to-
patient ratios in New York healthcare 
facilities. The law would require 
minimum staffing levels ranging 
from one nurse per patient in trauma 
emergency, per two patients in ICUs, 
per three patients in the emergency 
department, per four patients on 
medical\surgical wards and per five 
patients in rehab\subacute.

The bill has passed one committee, 
but must go through another 
committee to reach the floor for a full 
vote, “We actually have momentum 
on this bill and we hope to have a 
vote by the end of the session, which 
is in June,” Martin says.

The nurses cite clinical studies 
that have consistently shown that safe 
staffing improves patient outcomes 
and even saves money. 

“In study after study, unsafe 
staffing levels lead to worse health 
outcomes, including shock, cardiac 
arrest, and hospital-acquired 
pneumonia,” said Martha Wilcox, 

an RN at Sullivan County (NY) 
Public Health. “We know that a safe 
and reliable healthcare system of the 
future cannot be created unless we 
empower our frontline providers of 
care, and give them what they need 
to get the job done. We need hospital 
management to take safe staffing 
seriously.”

For example, a study published 
in the journal of the Association for 
Professionals in Infection control and 
Epidemiology (APIC) analyzed survey 
data from more than 7,000 registered 
nurses from 161 hospitals in 
Pennsylvania. The researchers linked 
nurse understaffing to burnout and 
increased rates of catheter-associated 
urinary tract infections (CAUTI) 
and surgical site infections (SSI).1 
Job-related burnout was determined 
by analyzing nurse survey responses 
regarding the emotional exhaustion 
subscale from the Maslach Burnout 
Inventory-Human Services Survey 
(MBI-HSS). More than one-third of 
survey respondents got an emotional 
exhaustion score of 27 or greater, the 
MBI-HSS definition for healthcare 
personnel burnout.

Comparing CAUTI rates with 
nurses’ patient loads (5.7 patients 
on average), the researchers found 
that for each additional patient 
assigned to a nurse, there was 
roughly one additional infection per 
1,000 patients (or 1,351 additional 
infections per year, calculated 
across the survey population). 
Additionally, each 10% increase in 
a hospital’s number of high-burnout 
nurses corresponded with nearly 
one additional CAUTI and two 
additional SSIs per 1,000 patients 
annually (average rate of CAUTIs 
across hospitals was 9 per 1,000 
patients; for SSIs it was 5 per 1,000 
patients).

Using the per-patient average 
costs associated with CAUTIs ($749 

to $832 each) and SSIs ($11,087 
to $29,443 each), the researchers 
estimate that if nurse burnout rates 
could be reduced to 10% from 
an average of 30%, Pennsylvania 
hospitals could prevent an estimated 
4,160 infections annually with an 
associated savings of $41 million.

“Healthcare facilities can improve 
nurse staffing and other elements of 
the care environment and alleviate 
job-related burnout in nurses at 
a much lower cost than those 
associated with healthcare-associated 
infections,” the authors conclude. 
“By reducing nurse burnout, we can 
improve the well-being of nurses 
while improving the quality of 
patient care.”

Despite such evidence, hospital 
associations strongly oppose such 
bills, with the Greater New York 
Hospital Association (GNYHA) 
warning that staffing mandates 
will force hospitals to lay off other 
members of the care team and 
close nursing units because of a 
shortage of appropriately trained 
nursing staff. The nurses risk 
making their situation worse by 
“draining the resources necessary 
to provide support staff, licensed 
practical nurses, nurse assistants, 
and other types of professional staff, 
including physical therapists, clinical 
pharmacists, and phlebotomists,” the 
GNYHA said, adding that the extra 
work would then fall to nurses. 

Several states have pursued 
legislation addressing safe-staffing 
concerns in nursing, but California 
remains the only state that stipulates 
a required minimum nurse-to-patient 
ratio.

REFERENCE
1 . Cimiotti JP, Aiken LH, Sloane DM, 

et al . Nurse staffing, burnout, and 

health care associated infection . 

AJIC 2012;40:486-490  n



68   |   HOSPITAL INFECTION CONTROL & PREVENTION / June 2015

C. difficile and antibiotic stewardship programs 
IPs cite evidence but only half of hospitals have them

A survey of nearly 400 hospitals 
found that roughly half of the 

facilities do not have antibiotic stew-
ardship programs, particularly those 
that would limit the use of drugs that 
can increase the clear and present 
danger of Clostridium difficile infec-
tions (CDIs).

While nearly all of the 398 
hospitals in the study use a variety 
of measures to protect their patients 
from CDIs, 48% of respondents have 
not adopted antibiotic stewardship 
programs.1

“There are many ways to try to 
limit the spread, and from our data it 
looks like hospitals are aware of the 
evidence behind them and acting on 
many where they believe the evidence 
is strong,” says Sanjay Saint, MD, 
MPH, lead author of the paper and 
a specialist-hospitalist in the allied 
research program at the University of 
Michigan in Ann Arbor. “But the one 
area where there’s a major discon-
nect between evidence and practice is 
antimicrobial stewardship, or limiting 
antibiotics use to only when neces-
sary. This is a real opportunity for 
improvement.”

Patients on broad-spectrum 
antibiotics are at risk for develop-
ing CDIs, as the drugs can wipe 
out commensal bacteria in the gut 
and leave the patient vulnerable if 
spores spread from an environmental 
surface or from another patient via 
the hands of care workers. More than 
half of all hospitalized patients will 
get an antibiotic at some point during 
their hospital stay, but the Centers 
for Disease Control and Prevention 
estimates that 30% to 50% percent of 
antibiotics prescribed in hospitals are 
unnecessary. Some 450,000 people 
are being infected with C. diff annu-
ally in the U.S., with 29,000 patients 
dying within 30 days of the initial 
diagnosis of a CDI. The CDC win-

nows the toll down to about 15,000 
deaths “directly attributable” to CDIs 
in a recent study, but C. diff is still the 
leading cause of health care-associated 
infections (HAIs) in the country.2 

In Saint and colleagues study at 
the University of Michigan Medical 
School and VA Ann Arbor Health-
care System a survey was sent to a 
national random sample of hospitals. 
In surveys primarily aimed at infec-
tion preventionists, they polled 571 
US hospitals regarding practices used 
to prevent CDIs. The IPs were also 
asked about their perceptions of the 
strength of evidence for their CDI 
prevention practices, using a Likert 
scale from 1 (no evidence) to 5 (ex-
tremely strong evidence).

The overall survey response rate 
was 71%, with most hospitals report-
ing regularly using key CDI preven-
tion practices, and perceiving their 
strength of evidence as high. Virtu-
ally all the hospitals had programs to 
monitor for CDIs, get patients into 
isolation, use protective gear, and 
clean the patient environment on 
an ongoing basis and vigorously at 
discharge. Antibiotic stewardship was 
the only practice surveyed for which 
there was a sizeable gap between 
practice use and perceived strength 
of evidence. Strength of evidence for 
antimicrobial stewardship was rated 
at 91% of respondents, but by only 
52% reported that they had programs 
in place. One explanation is that the 
IPs responding to the survey know 
the clear need for antibiotic stew-
ardship, but do not have the power 
to implement programs that take a 
commitment from top clinical and 
administrative leadership.

“I think part of this is that there 
are a lot of organizational issues in 
getting an antibiotic stewardship pro-
gram implemented,” says co-author 
Sarah Krein, PhD, RN, research 

associate and professor in internal 
medicine at the University of Michi-
gan in Ann Arbor. “So even if the in-
fection control coordinator recognizes 
that there is a good evidence-based 
practice that we should be doing, the 
reality is that implementing these 
programs is challenging. We know 
these are things that we should be do-
ing but there a lot of organizational, 
behavioral challenges when it comes 
to putting these things in place.”

A testy problem
 
In addition to the lack of antimi-

crobial stewardship programs, the 
researchers also found a widespread 
lack of written policies to test patients 
for CDI when they developed diar-
rhea, one of the prime symptoms of 
the infection. While 97% of hospi-
tals reported having an established 
facility wide surveillance system for 
CDI rates, only 24% have a written 
policy to routinely test for C. diff. 
when patients have diarrhea while on 
antibiotics or within several months 
of taking them.

“Their definitions of diarrhea [may 
vary] and part of this may be com-
ing up with a definition that can be 
applied in a consistent ways,” Krein 
says. “Some patients may have loose 
stools in general, and determining if 
it is diarrhea suggesting C. diff may be 
difficult.”

In terms of testing, clinicians seek 
a balance that allows detection of 
infections without over-testing and 
generating false positives.

 “There are people who carry C. 
diff that are asymptomatic,” she says. 
“You don’t want to just be out there 
screening everybody because you are 
going to pick up lot of false positives. 
There is a kind of tension between 
overuse and underuse of the test. We 
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want to make sure we are doing it ap-
propriately and accurately to truly cap-
ture those cases so we can treat [and 
isolate] them to make sure it doesn’t 
spread, but we don’t want to overdo it 
and be screening everybody.”

Saint notes that reducing antibi-
otic use in hospitals not only reduces 
the risk of CDI – it also reduces the 
chance of bacteria developing resis-
tance to the remaining antibiotics in 
the diminishing hospital formulary. 

Federal health agencies and top 
levels of government have set a goal of 
reducing CDI by 50% by 2020 as part 
of the National Strategy for Combat-
ing Antibiotic-Resistant Bacteria. The 
CDC also has targeted C. diff as a key 
threat to public health and is work-
ing with the Centers for Medicare & 
Medicaid Services to create a regula-
tion requiring antibiotic stewardship 
programs in the next few years. Michi-
gan has started a state-based collabora-

tion program between hospitalists and 
infectious disease prevention specialists 
to reduce use of antibiotics, Saint says.

“The doctors who prescribe most of 
these antibiotics, and who would have 
to buy in to stewardship programs, 
are hospitalists,” he says. “Nationally, 
they’re the ones we must engage with 
to overcome this disconnect between 
what people think works and what 
they’re actually doing, and to imple-
ment stewardship programs. This is 
about changing physician behavior 
and that makes it more challenging.”

Why has antibiotic overuse per-
sisted despite repeated admonitions 
and warnings about a post-antibiotic 
era? Noting that America has been 
described as the most individualistic 
country in the world, Saint wrote in 
a viewpoint piece that essentially the 
needs of the one have triumphed over 
the needs of the many. Thus the indi-
vidual patient, the individual physi-

cian, are not sufficiently compelled by 
the common good to forego antibi-
otic treatment that might provide 
some benefit.2
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And the band played on: AIDS in an age of  
miracle treatments and chronic complacency
Q&A with HIV specialist Carol Kemper, MD 

By Gary Evans, Executive Editor

The incredible success of HIV 
therapies has relegated a disease 

that was once a death sentence to a 
chronic condition for many people. 
With that has come a frustrating com-
placency about basic prevention and 
testing among some groups.

Consider that when men who have 
sex with men (MSM) became the first 
U.S. AIDS victims in the early 1980s 
the gay community rallied heroically 
and demanded action from a govern-
ment and society that marginalized 
them and remained in denial about 
an epidemic that would eventually kill 
some 40 million people worldwide.

Now MSM are a growing demo-
graphic of HIV infection, increasing 
12% from 26,700 in 2008 to 29,800 
in 2010, according to the Centers 
for Disease Control and Prevention 
(CDC).1 Though people who contract 

HIV, get tested and go into treatment 
have every chance to lead a long life, 
13,712 people diagnosed with AIDS 
died in 2012 in the U.S. In 2010, 
there were around 47,500 new HIV 
infections in the United States. About 
1.2 million people in the United 
States were living with HIV at the 
end of 2011, the most recent year this 
information was available. Of those 
people, about 14% - 168,000 people 
- do not know they are infected. And 
the band played on.

It was in this frame of mind that 
we sought professional help, reach-
ing out to Carol A. Kemper, MD, 
FACP, a clinical associate professor at 
Stanford University in Palo Alto, CA. 
An HIV disease specialist who has 
been treating AIDS patients for more 
than two decades, Kemper is also the 
longtime author of a lively column 

in our sister publication, Infectious 
Disease Alert.

HIC: Could recent reports of an 
HIV variant in Cuba that can progress 
rapidly to AIDS (less than three years) 
have a thin edge of a silver lining? 
Could such variant strains of HIV 
be a wake-up call for risk groups that 
seem to have grown complacent about 
AIDS prevention?

Kemper: “I don’t think the news 
from Cuba will have much of any 
effect. Complacency is a real problem 
- HIV just doesn’t sound that scary 
anymore. People used to die before, 
all the time, it was all over the news, 
your friends died. But now you just 
take some pills. Younger people don’t 
understand it means years of doc-
tor appointments and blood draws, 
multiple medications every day, as 
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well as potential short and long term 
side effects. To some degree, this may 
be partly our fault. We’re so thrilled 
with our success at treatment, the 
message that this is still a serious, life 
altering and potentially life threaten-
ing disease gets lost. Drug companies 
have also been faulted for portray-
ing beaming healthy looking people, 
climbing mountains, etc. and taking 
HIV meds.”

HIC: There seems to be a recur-
rent theme in the news of people not 
disclosing their HIV-positive status to 
sexual partners.

Kemper: “Disclosure is a problem. 
Data suggests that at least 25% of 
HIV-positive persons fail to disclose 
their status for a sexual encounter. 
This occurs for a variety of reasons, 
but the obvious ones are either they 
don’t care - I believe this is usually not 
the case - or they fear rejection or get 
lost “in the moment.” Drugs may play 
a part in this.”

HIC: Why haven’t all of the HIV 
AIDS educational efforts had more of 
an impact?

Kemper: “I think the real prob-
lem is perception of risk, especially 
among young people. It’s not really 
knowledge. Behavioral health and 

prevention folks always go on about 
‘education.’ I had a friend who once 
said, ‘Everything you need to know 
about safe sex you could write on the 
back of a 3 x 5 recipe card in crayon.’ 
You just don’t believe it will ever hap-
pen to you. Younger people just do 
stupid things at times. Maybe that is 
how we learn, and figure out what our 
boundaries are. In addition, people’s 
perception of risk varies considerably. 
What are the chances of getting HIV? 
I bet most young people couldn’t tell 
you. And if I told you, if you have sex 
with that person, the risk of acquiring 
HIV is 1 in 1000 - that may sound 
risky to one person - and to another, 
not risky at all. I mean 1 in 1000 - 
why should that tiny figure influence 
anyone’s behavior? But if you have 
unprotected risky sex 350 times in 
the next year - your risk increases to 
1/3. No one really thinks that way. It’s 
really about cumulative risk. That is 
why getting out of the shower every 
morning is actually more dangerous 
than sky diving.”

HIC: That’s a fascinating point, 
but as you say cumulative risk may be 
too abstract a concept to give people 
at risk much pause.

Kemper: And people’s perception 

of risk may be altered by their cur-
rent perceptions. It is similar to any 
economic equation - some people, 
especially younger people without 
jobs or hope for the future, effectively 
discount their future. If you value the 
moment more than you care about 
the future, why would you sacrifice 
anything now?

It’s an interesting question why 
some people are more disciplined than 
others, why do some people work 
hard and save for the future and oth-
ers don’t, why does anyone delay grati-
fication? One could argue that people 
generally are less disciplined than 
they were in my parents’ generation, 
and I certainly see a lack of discipline 
in many young people. How do you 
instill a sense of hope for the future? 
How do you teach someone disci-
pline? As my Scotch great-grandmoth-
er used to say, having a child make 
their bed every day prepares them for 
life and teaches them discipline. Who 
makes their bed anymore?”
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FDA issues proposed rule to address data gaps 
for active ingredients in health care antiseptics

The U.S. Food and Drug Ad-
ministration (FDA) has issued a 

proposed rule requesting additional 
scientific data to support the safety 
and effectiveness of certain active 
ingredients used in healthcare anti-
septics marketed under the over-the-
counter drug monograph.

“The FDA recommends that 
health care personnel continue to 
use these products consistent with 
infection control guidelines while 
additional data are gathered,” the 
agency said in a statement. “Health-
care antiseptics are primarily used by 
healthcare professionals in hospitals, 

clinics, doctors’ offices, outpatient 
settings and nursing homes. They 
include hand washes and rubs, surgi-
cal hand scrubs and rubs (with or 
without water), and patient preop-
erative skin preparations, includ-
ing pre-injection preparations. The 
most common active ingredients in 
healthcare antiseptics marketed under 
the over-the-counter drug monograph 
include alcohol and iodines. These 
products are different from consumer 
antiseptics, such as antibacterial soaps 
and hand sanitizer rubs, which are 
not part of this proposed rule.”

Based on new scientific infor-

mation and concerns expressed by 
outside scientific and medical experts 
on an FDA advisory committee, 
the agency is requesting additional 
scientific data to demonstrate that 
healthcare antiseptics in the over-the-
counter drug monograph are general-
ly recognized as safe and effective for 
their intended use to reduce bacteria 
that potentially can cause disease. The 
FDA’s request for more safety and 
effectiveness data for health care an-
tiseptic active ingredients should not 
be taken to mean the FDA believes 
that these products are ineffective or 
unsafe.
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coming
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at bedside

COMING IN FUTURE MONTHS

Since the FDA began review of 
healthcare antiseptics in the 1970s, 
many things have changed, including 
the frequency of use of some of these 
products, hospital infection control 
practices, new technology that can 
detect low levels of antiseptics in the 
body, the FDA’s safety standards and 
the scientific knowledge about the 
impact of widespread antiseptic use.

Emerging science also suggests that 
for at least some healthcare antiseptic 
active ingredients, systemic exposure 
(full body exposure as shown by de-
tection of antiseptic ingredients in the 
blood or urine) is higher than previ-

ously thought, and existing data raise 
potential concerns about the effects 
of repeated daily human exposure to 
some antiseptic active ingredients. 
The FDA is particularly interested 
in gathering additional data on the 
long-term safety of daily, repeated 
exposure to these ingredients in the 
healthcare setting and on the use of 
these products by certain populations, 
including pregnant and breastfeeding 
healthcare workers, for which topical 
absorption of the 

The proposed rule will be avail-
able for public comment for 180 
days. Concurrently, companies will 

have one year to submit new data 
and information, followed by a 60-
day rebuttal comment period. The 
FDA will then evaluate all the data 
and comments that were received in 
response to this proposal to make a 
final determination regarding GRASE 
status for each active ingredient. The 
FDA’s final determination will be 
published as a final rule.

Editor’s note: The deadline for 
submission of electronic or written 
comments by October 28, 2015. For 
more information go the FDA pro-
posed rule at: https://federalregister.
gov/a/2015-10174  n

NIOSH, OSHA create respiratory protection tools

The National Institute for Oc-
cupational Safety and Health 

(NIOSH) and the Occupational 
Safety and Health Administration 
(OSHA) recently issued a Hospi-
tal Respiratory Protection Toolkit, 
(http://1.usa.gov/1ICeMoF) to 
protect healthcare workers from air-
borne infections and other hazards.

Respirators are commonly used 
to protect against airborne infec-
tions like tuberculosis and are also 
used in healthcare for protection 
against chemicals and certain drugs. 
OSHA’s Respiratory Protection 
Standard requires that healthcare 
employers establish and maintain 
a respiratory protection program.

The toolkit covers respirator 
use, existing public health guidance 
on respirator use during exposure 
to infectious diseases, hazard as-
sessment, the development of a 
hospital respiratory protection 
program, and additional resources 
and references on hospital respi-
ratory protection programs. The 
document also includes an editable 
respiratory tool that hospitals can 
customize to reflect their program.

To supplement the toolkit, The 
Joint Commission developed an 
educational monograph, Imple-

menting Hospital Respiratory 
Protection Programs: Strategies 
from the Field. It also features a case 
study like an overview of the respira-
tory protection program at Vander-
bilt University Medical Center.

The respiratory protection 
program requirements are evaluated 
by a Vanderbilt working group, 
with input from infection control 
and prevention staff to determine 
employees who may need respi-
ratory protection for biological 
infectious pathogens. Job tasks are 
evaluated to determine if there is 
work-related employee exposure to 
infectious agents either from lab 
processes or patient care, exposure 
to chemicals or hazardous aerosol-
ized pharmaceuticals, or exposure 
to animal allergens. Standard 
industrial hygiene practices are 
applied to minimize employee 
exposures and minimize the num-
ber of individuals in the program.

The largest group of respirator us-
ers in the medical center program in-
cludes staff whose job duties include:

• Enter rooms where patients are 
on airborne precautions isolation or 
provide care for patients on airborne 
precautions in outpatient or proce-
dural units that require the patient 
to remove his/her surgical face mask

• Perform certain high-
risk procedures for patients 
on airborne precautions

• Service air-handling equipment 
for negative-pressure isolation rooms

Using this criteria, the total 
number of staff included in the 
program is considerable—over 
8,300 persons. This number may 
increase significantly if a virus is 
pandemic (such as H1N1 or SARS 
at the time they first emerged) and 
as the CDC expands its recom-
mendations for use of respiratory 
protection during patient care.  n
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CNE/CME QUESTIONS

1.  In investigations of waterborne 

outbreaks by EIS officers which 

of the following pathogens 

were named as etiologic 

agents?

A . Pseudomonas aeruginosa

B . Burkholderia cepacia 

C . Legionella 

D . All of the above

2.  The CDC said that a person 

infected with norovirus can 

shed an astronomical level of 

viral particles, but it only takes 

as few as how many to infect 

another person?

A . 12

B . 100

C . 18

D . 250

3.  A survey of nearly 400 hospitals 

found that only about one-

fourth of respondents had 

antibiotic stewardship programs

A . True

B . False

4.  The FDA has issued a proposed 

rule requesting additional 

scientific data to support 

the safety and effectiveness 

healthcare antiseptics. Which 

group of healthcare workers did 

they express particular concern 

about?

A . Those with allergies to many of 

the antiseptic chemicals

B . Those who are HIV positive 

C . Those on chemotherapy

D . Those pregnant or breast 

feeding 


