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In findings that may set a new standard of care in intensive 
care units, researchers demonstrated in a large-scale trial that a 

combination of daily chlorhexidine 
baths and a five-day regimen of nasal 
mupirocin reduced bloodstream infec-
tions (BSIs) for all pathogens by a 
staggering 44%. 

The unpublished study has major 
implications for patient safety, as 
BSIs are among the most deadly and 
costly of health care associated infec-
tions (HAIs). 

“I do think that this is a landmark 
study,” says one of the lead inves-
tigators, Edward Septimus, MD, 
medical director of infection control 
and epidemiology for the Hospital 
Corporation of America.

Indeed, the study protocol is already being implemented across 
all ICUs in the Nashville-based 165-hospital HCA system. 

“We expect to implement [this protocol] across all of our ICUs 
starting now and over our whole system by sometime early next 
year,” Septimus tells Hospital Infection Control & Prevention. 
“Everywhere we have ICUs we will be implementing [this].”

There is the expected and appropriate concern about spurring 
resistance — particularly to mupirocin — but the caveats were 
overshadowed at least initially by the dramatic findings. (See 
related story, p. 124.) Though it began primarily as an intervention 
against methicillin-resistant Staphylococcus aureus (MRSA), the 
trial proved effective against a wide array of pathogens — yielding 
benefits that appeared to exceed the researchers’ expectations. 

“We are talking about bloodstream infections — this is a big 

A new standard of care in the ICU? 
‘Universal decolonization’ cuts BSIs 44% 
‘[The CDC] is likely to take this very seriously in guidance  
for prevention of hospital infections in ICU patients.’

o Coming to your hospital? The ICU trial 
was conducted primarily in non-teaching 
facilities, meaning the results should 
translate broadly to U.S. hospitals  .  . cover

o Caveats and cautions: ICU researchers 
wary of mupirocin resistance if protocol 
applied widely   .  .  .  .  .  .  .  .  .  .  .  .  . 124

o Surgical strike: Our Q&A with 
surgeon and author Marty Makary on 
his provocative new book calling for 
transparency to reduce HAIs  .  .  .  .  .  . 125

o Mission possible: Drug stewardship in 
pediatrics leads to 75% decline in unneeded 
prescriptions for pneumonia  .  .  .  .  .  . 127 

o Bug zapper for the hospital: Using 
ultraviolet light to kill pathogens on patient-
room surfaces  .  .  .  .  .  .  .  .  .  .  .  .  . 128

o Fatal flu infections:  Influenza poses 
a rare but real risk of fatal infection in 
otherwise healthy children, CDC  
reports  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 129 



122        HOSPITAL INFECTION CONTROL & PREVENTION® / November 2012

Subscriber Information
Customer Service: (800) 688-2421 or fax (800) 284-3291. Hours of operation: 8:30-6. Monday-Thursday, 8:30-4:30 Friday EST. World Wide Web: http://www.ahcmedia.com. 
E-mail: customerservice@ahcmedia.com.

Subscription rates: U.S.A., one year (12 issues), $499. Add $17.95 for shipping & handling. Outside U.S., add $30 per year, total prepaid in U.S. funds. Discounts are available for 
group subscriptions, multiple copies, site-licenses or electronic distribution. For pricing information, call Tria Kreutzer at 404-262-5482. Missing issues will be fulfilled by customer 
service free of charge when contacted within one month of the missing issue date. Back issues, when available, are $78 each. (GST registration number R128870672.)
Photocopying: No part of this newsletter may be reproduced in any form or incorporated into any information retrieval system without the written permission of the copyright 
owner. For reprint permission, please contact AHC Media. Address: P.O. Box 740056, Atlanta, GA 30374. Telephone: (800) 688-2421.

Hospital Infection Control & Prevention®, including Infection Control Consultant™ and Healthcare Infection Prevention™ (ISSN 0098-180X), is published monthly by AHC Media, a 
division of Thompson Media Group LLC, 3525 Piedmont Road, Building Six, Suite 400, Atlanta, GA 30305. Telephone: (404) 262-7436. Periodicals Postage Paid at Atlanta, GA 30304 
and at additional mailing offices. Web: www.ahcmedia.com

POSTMASTER: Send address changes to Hospital Infection Control & Prevention®, P.O. Box 105109, Atlanta, GA 30348.
AHC Media is accredited as a provider of continuing nursing education by the American Nurses Credentialing Center’s Commission on Accreditation. 
This activity has been approved for 15 nursing contact hours using a 60-minute contact hour.  
Provider approved by the California Board of Registered Nursing, Provider #14749, for 15 Contact Hours.
AHC Media is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical education for physicians.
AHC Media designates this enduring material for a maximum of 18 AMA PRA Category 1 Credits™. Physicians should only claim credit commensurate with the extent of their 
participation in the activity.

This activity is effective for 36 months from the date of publication.
Target audience: Infection control practitioners and infectious disease physicians.
Opinions expressed are not necessarily those of this publication. Mention of products or services does not constitute endorsement. Clinical, 
legal, tax, and other comments are offered for general guidance only; professional counsel should be sought for specific situations.

Executive Editor: Gary Evans, (706) 310-1727, (gary.evans@ahcmedia.com).
Production Editor: Kristen Ramsey.
Senior Vice President/Group Publisher: Donald R. Johnston. 
Copyright © 2012 by AHC Media. Hospital Infection Control & Prevention® and Infection Control Consultant™ are trademarks of AHC Media. 
The trademarks Hospital Infection Control & Prevention® and Infection Control Consultant™ are used herein under license. All rights reserved.

Editorial Questions
For questions or comments, call 
Gary Evans at (706) 310-1727.

deal,” lead investiga-
tor Susan Huang, 
MD, MPH, FIDSA, 
medical director of 
epidemiology and 
infection preven-
tion at University 
of California Irvine 
Healthcare, tells HIC. 
“[The findings] sug-
gest that the reduc-
tion is across the 
board — gram posi-
tive bacteria, gram 
negative bacteria, 

and candida. 
Unveiled Oct. 19, 2012 in San Diego at the 

IDWeek Conference, the randomized trial flexed 
plenty of statistical power. It included some 
74,000 patients in 74 ICUs at 43 hospitals in 16 
states. 

“We think it is large enough that it is unlikely 
to be replicated,” Huang says. [With a lot of 
research] people will still say — no matter what 
you found — ‘We need a large-scale trial.’ We 
really believe that this is the large-scale trial.”

Three arms in randomized study design 

Researchers conducted a three-arm cluster-
randomized trial of MRSA prevention strat-
egies.1 Study design included a one-year 
baseline period (Jan-Dec 2009; 48,390 ICU 

admissions) and an 18-month intervention 
period (Apr 2010 - Sept 2011; 74,256 ICU 
admissions). All ICUs in a given hospital were 
assigned to one of the following arms of the 
study:

1. MRSA screening and isolation: Nasal 
MRSA screening followed by contact isolation 
if positive.

2. Targeted decolonization: MRSA 
screening followed, if positive, by isolation 
and decolonization with chlorhexidine baths 
and nasal mupirocin for five days

3. Universal decolonization: Stop MRSA 
screening and go to use of mupirocin for five 
days with daily chlorhexidine baths for the 
duration of ICU stay. 

There were significant differences between 
the study arms for both clinical isolates of 
MRSA and bloodstream infections caused by 
all pathogens. In each case, universal decolo-
nization produced a significantly greater 
reduction than screening and isolation. 
Targeted decolonization was not significantly 
different from screening and isolation alone. 
Adjusted analyses yielded similar results. 
(See table, p. 123.)

“We found that giving all ICU patients a 
daily bath with antiseptic soap to remove 
bacteria from the skin, and applying antibiotic 
ointment to the nose of all patients was the 
most effective strategy,” Huang says. “This 
reduced ICU bloodstream infections from all 
pathogens by nearly half.”
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 While the research group has not released 
the full study protocol and is still analyzing 
the findings, it appears the daily baths and 
nasal decolonization not only lower the risk of 
cross-transmission but make it less likely the 
patients will infect themselves with their own 
bacterial flora.

“It is known that if you don’t have MRSA 
on your body then you are less likely to get 
infected by it,” Huang says. “We also know 
that if we decolonize people they are less 
likely to transmit. That has been shown in 
other smaller studies, and it looks like that is 
the case here.”

 In addition, while the mupirocin was only 
administered for five days to decolonize the 
nose, the chlorhexidine baths were given daily 
for the entire patient stay — “for two days or 
two months,” she notes.

“We know from other studies that chlorhex-
idine has a very broad spectrum for bacterial 
and fungal coverage,” she says. “Even though 
we stopped screening people [for MRSA], the 
numbers still came down. So it’s not like we 
were missing people and not detecting folks. 
We were able to get the MRSA off the body 
and show that the total amount of cultures 
that were positive for MRSA were lower in 
the decolonization arm. We suspect that is 
because we were able to reduce the biobur-
den. That translates to protection for the 
patients themselves and also prevents trans-
mission to others.”

Overall, universal decolonization with 
chlorhexidine and mupirocin in adult ICUs 
yielded a 37% reduction in risk of an MRSA 
clinical isolate and a 44% reduction in risk of 
bloodstream infections due to all pathogens. 
Bloodstream infections due to all causes in 

the universal decolonization group decreased 
from 6.1 infections per 1,000 patient days to 
3.6 infections. 

“The results are fairly conclusive that the 
daily bathing and using the ointment in the 
nose significantly reduced bloodstream infec-
tions in a very high-risk population,” Septimus 
says. “We call this a horizontal [study] – that 
is, we did an intervention that was effective 
against not just MRSA, but against multiple 
organisms. When you target an organism 
that’s one thing, but when you target a high-
risk population and you can reduce infection 
risks across multiple pathogens I think that 
has a great deal of validity. Our study group 
feels that this certainly should be strongly 
considered as a standard of care for intensive 
care unit patients.”

The approach eliminates that need for 
active surveillance for MRSA upon admission 
to an adult ICU “under normal circumstances,” 
he says. “Anytime you get into an outbreak 
situation you may alter that, but in the nor-
mal circumstance day in and day out, Arm 3 
confirms that active surveillance is probably 
not necessary.”

In dropping MRSA screening in favor of the 
universal decolonization approach, it follows 
that there will be less patients under contact 
isolation precautions in the ICU. 

“That may have some benefits on a num-
ber of fronts. One, it will reduce the costs 
associated with having patients in isolation,” 
Septimus says. “Secondly, some [isolated] 
patients feel abandoned. They don’t have 
their vital signs [checked as] frequently, so 
there are some unintended consequences of 
putting people in isolation. All of these fac-
tors make the intervention in arm three very 

Source: Huang SS, Septimus E, Kleinman K, et al. Randomized Evaluation of Decolonization vs. Universal 
Clearance to Eliminate Methicillin-Resistant Staphylococcus aureus in ICUs (REDUCE MRSA Trial). IDWeek 
2012. San Diego, CA. Oct 17-21 2012. 
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attractive in a high-risk population like the 
ICU.”

Findings in ‘bread and butter’ hospitals

 Another promising aspect of the trial is that 
it was conducted primarily in community hospi-
tals rather than large academic centers, mean-
ing the results should translate broadly to U.S. 
hospitals.

“Most of these trials are done in academic cen-
ters and a lot of the other hospitals can’t relate,” 
Huang says. “We just never know if the outcomes 
will be the same in the community-based settings, 
but these were really bread-and-butter hospitals 
across America, which makes it really promising.”

Similarly, the trial was performed using the 
typical infrastructure for quality improvement 
interventions at community hospitals. No study 
investigators were onsite at the various ICUs, 
suggesting the approach could be adopted locally 
without new staff and special expertise. 

 “That is one of our favorite things about this 
— how practical it was and how it really used infra-
structure that already exists in every hospital,” 
Huang says. “Every hospital normally does their 
own quality improvement. They all have cam-
paigns, whether it’s for hand washing or some-
thing else. We believe that these same teams that 
normally do this for every hospital can readily 
adopt this in the same way.”

 The results speak to the much-debated question 
of whether it’s best to target patients who have 
high-risk pathogens or to target patients in high-
risk settings. “We’re really pleased to find that a 
more universal approach is better,” she says. “It 
benefits more patients and it prevents infections 
from all pathogens — not just MRSA. This may 
also call in to question the legislation that requires 
targeted pathogen screening in ICUs in many 
states.”

Indeed, various states have adopted screening 
requirements for MRSA and other HAIs, but they 
are unlikely to revisit them in the absence of a 
formal endorsement of the findings by the Centers 
for Disease Control and Prevention. That is some-
thing that will likely have to go through review by 
the CDC’s Healthcare Infection Control Practices 
Advisory Committee (HICPAC), and the study 
has yet to be published in a peer-reviewed jour-
nal. Both the CDC and the Agency for Healthcare 
Research and Quality (AHRQ) were involved in 
funding the study, but the researchers issued a 
disclaimer stating that the findings and opinions 
were theirs alone. Septimus emphasizes that hos-
pitals should continue to follow their state screen-
ing laws, but expressed hope that such mandates 
will be reconsidered in light of the findings.

Caveats and cautions 
of landmark ICU study

Mupirocin resistance top concern 

Preventing bloodstream infections — among 
the most costly and potentially fatal patient 
complications — provides a benefit so power-
ful that one is tempted to dismiss the risk. 
However, there were some caveats and cautions 
sounded amid a recent announcement that a 
combination of daily chlorhexidine baths and a 
five-day regimen of nasal mupirocin ointment 
nearly halved BSIs due to all causes in adult 
ICU patients.

“We caution people that we have to be on the 
lookout for any unexpected or collateral dam-
age. For instance over time, will we see more 
resistance?” says Edward Septimus, MD, 
medical director of infection control and epide-
miology for the Hospital Corporation of America. 
“We know there can be low levels of resistance 
to the ointment, though it’s very rare to get 
resistance to the chlorhexidine. But these are 
things that have to be carefully monitored as 
more facilities begin to implement this interven-
tion.”

 Past research on the issue suggest mupiro-
cin resistance may be kept at bay under limited 
use protocols, but can increase rapidly if use for 
patients and/or health care workers becomes 
indiscriminate. “In particular, resistance seems 
to emerge readily in health care facilities with 
unrestricted policies that allow widespread 
mupirocin use for prolonged periods, especially 
when application to decubitus ulcers and other 
skin lesions is allowed,” researchers found in a 
review article on the issue.1 

“We didn’t directly analyze this question 
[of resistance] for the abstract,” says Susan 
Huang, MD, MPH, FIDSA, medical director 
of epidemiology and infection prevention at 
University of California Irvine Healthcare. “I 

“[The CDC] is likely to take this study very 
seriously in upcoming guidance for prevention of 
hospital infections in ICU patients,” Huang says. 

REfEREncE 

1. Huang SS, Septimus E, Kleinman K, et al. Ran-
domized Evaluation of Decolonization vs. Universal 
Clearance to Eliminate Methicillin-Resistant Staphylo-
coccus aureus in ICUs (REDUCE MRSA Trial). IDWeek 
2012. San Diego, CA. Oct 17-21 2012.  n
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think that the value in the hybrid study is that if 
we can prevent infection there is probably some 
tolerability of some level of resistance. We don’t 
know what that might be and we are going to 
have to be very careful to look at it. We do have 
some strains collected from the trial that we will 
be evaluating carefully, but more importantly as 
this moves towards wider spread adoption as a 
nation we’ll have to be very vigilant.”

While limiting ICU patients to a single five-
day regimen may well fall within a safe-use 
definition of mupirocin, that still means that 
hospitals that adopt the protocol will have to 
comply with those parameters. In that same 
vein, there are some implementation steps 
which are important in adopting the protocol, 
which has not been published in any detail. 
“[That includes] applying the baths correctly 
and then not using things that might negate 
the activity of the antibiotic solution,” Septimus 
says. “There are things you have to have in 
place, but providing you have them in place and 
use a similar protocol we are hopeful you will 
get the same results.”

AHRQ will eventually post toolkit 
 
Plans call for eventually creating a toolkit 

to ease implementation for other hospitals. If 
all goes as planned, the toolkit will be posted 
on the website of the Agency for Healthcare 
Research and Quality (AHRQ), which supported 
the research. “We want to share the imple-
mentation steps so everyone can benefit from 
the results of the study,” Huang says. 

 In terms of adverse topical reactions to the 
chlorhexidine, Huang says there were ‘very 
few, mainly related to skin rash. It was far 
below the expected number. All of our rashes 
disappeared very rapidly on discontinuation of 
the product.”

While the study was targeted particularly at 
MRSA, infections due to other pathogens gen-
erally fell as well. That said, the true benefit of 
the protocol against infections of other etiolo-
gies warrants further analysis, she adds. 

 “We have to be careful — you can’t put a 
statistical amount on it, but what you see is 
that the number [of infections] comes down,” 
she says. “It appeared in the descriptive anal-
ysis that they are all headed in the right direc-
tion, but we did not specifically test in [specific 
pathogen groups]. We weren’t powered to look 
for that, but it is promising from what we see 
with the ‘eyeball test.’” 

In addition, a detailed cost benefit analy-
sis is still being conducted, as the various 
cost savings of, for example, dropping MRSA 

screening and isolation measures must be 
weighed against the purchase and application 
of the chlorhexidine and ointment. The study 
was based in adult ICUs, so more research is 
planned to see if the findings have implications 
for other hospital patient groups. 

“In the non-ICU setting we really don’t 
know very much,” she says. “There are anec-
dotes of people using these types of bathing 
techniques outside of the intensive care unit. 
We’re really pleased to have a clinical trial that 
was recently funded that will actually test this 
[intervention] in the non-ICU settings as well.”

REfEREncE

1. Patel JB, Gorwitz RJ, Jernigan JA. Mupirocin Resis-
tance. Clinical Infect Dis 2009;49:935-941  n

Q&A with author of
provocative new book 

‘Medical mistakes and preventable 
infections constitute the number three 
cause of death in the U.S.’ 

Martin A. 
Makary, MD, 
MPH, an associ-
ate professor of 
surgery and health 
policy at the Johns 
Hopkins Hospital 
in Baltimore, 
MD is the author 
of the recently 
published book 
“Unaccountable: 
What Hospitals Won’t 
Tell You and How 
Transparency Can 

Revolutionize Health Care.” We talked to him 
recently about health care associated infections 
(HAIs) and other patient safety issues raised in 
his provocative book. 

“I talk about infections a fair bit and about 
the progress that has been made in measur-
ing infections, and how increased measure-
ment results in improvement in infection 
rates,” Makary tells Hospital Infection Control & 
Prevention. “When infection rates are available 
to the public, hospitals place more resources 
into the effort to prevent them.” 

Our interview with Makary continues as fol-
lows:
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HIc: The old recommendation to calculate 
and feedback surgeon-specific surgical site 
infection (SSI) rates seems to have fallen out of 
favor. Why isn’t that being done more?

Makary: “The problem with surgeon specific 
infection rates is that they are often not statis-
tically valid because if you look at the case mix 
of an individual surgeon many times they have 
a broad range of operations that they do with 
high and low risk of infections. I believe that 
the best level to evaluate infection rates is at 
the hospital level. When the hospital infection 
rate is public the administration will scramble to 
tap their local wisdom, to talk to their infection 
control personnel and their doctors to find out 
how to fix the problem. The public disclosure 
of infection rates is what creates accountability 
at the hospital level, and accountability is what 
drives resources to be dedicated to fix the prob-
lem on a local level.”

Regarding SSIs, are many post-discharge 
infections still going undocumented for lack of 
follow-up? Historically, that has been a problem. 

“It’s still an issue; we still lack standard-
ized measures nationwide. For example, the 
American College of Surgeons (ACS) has a 
program called NSQIP — the National Surgical 
Quality Improvement Program — that has highly 
standardized independent definitions of what 
constitutes an infection. Yet only 500 hospitals in 
the United States participate in their measure-
ment program. Historically, we have a problem 
with hospitals that do a poor job of measuring 
infections coming out looking good, but those 
that do a very good job of tracking down their 
infections come out looking bad. Without stan-
dardized definitions we end up punishing people 
that are doing a good job.” 

What about the Centers for Disease Control 
and Preventions rapidly expanding surveil-
lance system – the National Healthcare Safety 
Network? 

“It definitely moves to more standardized def-
initions for infections. The best way to measure 
surgical infections is actually the one authored 
by the surgeons — the standardized definitions 
by the American College of Surgeons. There are 
so many types of surgical infections, there are 
deep infections within the abdomen or you could 
have a superficial infection of the skin. There are 
so many different types, and of course, cer-
tain types of operations are more likely to have 
higher rates versus the others. But I applaud the 
CDC’s NSHN as a force to try standardize the 
definitions.”

Such systems are still only as good as the 
data they receive, of course, and we hear anec-
dotal stories of pressure to narrowly define 

infections in an age of “zero tolerance” for HAIs. 
“There are flaws to self-reported data that 

is not independently collected. The American 
College of Surgeons tries to use independent 
clinical reviewers. In business we have the 
Sarbanes-Oxley Act, which means if a CEO 
misreports their earnings they can go to jail. 
In health care, a hospital can misreport their 
performance on infections and there is really 
no accountability for it. That is a problem, and 
unfortunately with self-reported data that means 
again we reward those who do a sloppy job of 
closely following their patients while penalizing 
those that do a very aggressive job tracking 
their patients.”

We are certainly hearing calls for increased 
transparency regarding HAIs and other patient 
outcomes, but how does that really translate to 
improved quality?

“We have seen this before in states that 
reported mortality rates for heart bypass sur-
gery. When the hospital average is a bad out-
lier — I don’t want to say ‘high’ or ‘low’ because 
that can confuse people — with respect to the 
national average, [administrators] put more 
resources into fixing the problem. Many times 
the local doctors and nurses on the front lines 
say that they know how to improve quality 
of care and reduce infections, but they often 
describe feeling disempowered. They describe 
feeling like their management isn’t interested in 
their input. So you have the sense of frontline 
workers feeling like tenants and the hospitals 
are their landlords. When frontline providers 
don’t own the entire delivery of care their per-
formance [suffers].”

You give accounts in your book of impaired 
surgeons, who clearly pose a risk to patients, 
but you also point out that the risk of infections 
and other adverse events is highly dependent on 
the procedures practiced by a particular surgeon 
or at a given facility. 

“Take for example the minimally invasive 
option for surgery. Surgeons who don’t do the 
minimally invasive approach — who don’t offer 
it — have patients in their practice that will have 
a disproportionate high rate of ‘open’ opera-
tions, which are known to have higher surgical 
infection rates. Other hospitals — such as the 
University of Pittsburgh that do most of their GI 
surgery as minimally invasive — will have lower 
infection rates. 

The decision as to who gets minimally inva-
sive surgery and who gets an ‘open’ opera-
tion among those that are candidates [is often 
arbitrary]. If hospitals were accountable for their 
infection rates in a meaningful way they would 
be more incentivized to encourage [minimally 
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invasive] operations for their patients. There 
are some hospitals that do 90% of a procedure 
through the open surgical methods, whereas 
another similar hospital will perform that same 
procedure in a more minimally invasive method.”

Are you hopeful that ongoing efforts to 
improve transparency will improve outcomes?

“Well, anytime there is a valid measure-
ment of health care outcomes, outcomes glob-
ally seem to improve. Transparency is a great 
way to empower the public, because right now 
we have a free market that is dysfunctional. 
Patients choose hospitals based on the ease of 
parking and other factors which essentially leave 
them walking in blind when it comes to quality. 
Measurement is a dangerous business when the 
measures are not scientifically valid. We have 
suffered with invalid or inaccurate measures for 
a long time, which is why now there is an excit-
ing revolution in health care where doctors have 
endorsed valid ways to measure complications 
like infections fairly. The question we have to 
ask as a society now is do we believe the public 
has a right to know about the quality of their 
hospitals? The information is now collected, for 
example by the ACS program. It is being housed 
in a data base where you have valid ways to 
measure infection rates in hospitals in a way 
that is endorsed by surgeons. But the informa-
tion is not available to the public — yet. It is 
becoming available and that is the revolution I 
talk about in the book.”

Did you write the book as a sort of call to 
action? 

“Exactly. There are massive disparities in the 
quality of health care in the United States. And 
in observing disparities and participating in the 
revolution in these quality improvement efforts 
it became clear to me that there is a dilemma 
in society right now. We have good valid infor-
mation about hospital outcomes that the public 
have a right to know about. Medical mistakes 
and preventable infections constitute the num-
ber three cause of death in the U.S. One of the 
reasons why that statistic is a shock to people 
— even doctors — is that we have not been a 
culture that openly talked about this problem in 
the past. It is only now that doctors’ groups are 
talking about trying to improve this problem. 
[We are talking about] transparency with valid 
and fair ways to measure outcomes, with physi-
cian endorsed measures — the right measures.

There will be the inevitable questions and 
comments about the additional cost of adopting 
these better metrics and other improvements. 

“Absolutely, hospitals have to pay for this. But 
I think increasingly Medicare is realizing that 
hospitals shouldn’t be losing money by trying 

Mission possible: Drug
stewardship in pediatrics
Prescribing for pneumonia drops 75% 

Although efforts to cut the overuse of anti-
biotics have made some headway in hospitals, 
the majority of prescriptions are written by 
community-based clinicians — often for pedi-
atric patients with common ailments.

“If you really want to impact antibiotic use, 
you have to do it with outpatient prescrib-
ing,” says Jeffrey Gerber, MD, an assistant 
professor of pediatrics at Children’s Hospital 
of Philadelphia. “Our message is that target-
ing common conditions and intervening in the 
outpatient setting is doable.” 

In a study presented recently at the IDWeek 
2012 conference in San Diego, Gerber and col-
leagues tried to reduce inappropriate antibiotic 
use and underscore current prescribing guide-
lines.1

“In a network of primary care out-patient 
practices we performed a cluster randomized 
trial of encounters for common pediatric infec-
tions — ear infections, sinus infections, strep 
throat, and pneumonia,” he says. 

The researchers focused on the hospital’s 
affiliated primary care network of more than 
two dozen practices. Eighteen of those pedi-
atric practices agreed to participate, offering 
a look at 174 clinicians’ prescribing habits 
in urban, suburban and rural communities 
from the Main Line of Philadelphia to the New 
Jersey shore. Over nearly three years, that 
included more than 1.4 million office visits by 
185,212 patients. Half of the groups random-
ized in the intervention received onsite educa-
tion about the prescribing guidelines, and were 
provided individual provider-based audit and 

to improve quality. We saw that with the read-
mission reimbursement provision that went 
into effect [recently]. Hospitals are going to be 
docked, 1% based on whether or not they are 
an outlier in readmissions. Right now it is just 
[readmissions] for heart disease, heart attacks 
and pneumonias but that will likely expand. 
Even though it’s 1% this year, it is going to be 
2% next year and 2% the following year. It is 
all part of the Affordable Care Act. I think it is 
already making a difference with readmissions. 
In the past, hospitals that reduced readmissions 
would earn less money because they wouldn’t 
be able to profit from the readmission. Now it is 
a more even playing field.” n
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feedback of their prescribing for the targeted 
infections.  

“[This] greatly affected prescribing in a 
group of practices after only a year,” Gerber 
says. “The biggest impact was with inappro-
priate use of antibiotics for pneumonia, which 
dropped from 16% to just 4%. A 75% reduc-
tion where there was no change in the control 
group.” 

The practices were randomly divided into 
two groups and their prescriptions tracked 
through the network’s electronic health record. 
The researchers reviewed prescribing for 
sinusitis, Group A strep throat and pneumonia 
after omitting cases that involved children with 
chronic medical conditions, antibiotic allergies 
or antibiotic use during the three months pre-
ceding the study period. 

The control group was merely told the study 
was under way. In the intervention group, 
however, each practice was given a short 
lunch-hour refresher on the latest prescrib-
ing guidelines recommended by the American 
Academy of Pediatrics and the Infectious 
Diseases Society of America. Additionally, each 
clinician in the intervention group received 
quarterly one-page updates on his or her 
prescribing habits. This feedback showed how 
individuals compared to the guidelines and 
to others within their own practice, as well 
as how practices compared to each other. It 
involved no clinical decision-making support 
tools. 

The initial data showed that about 28% of 
all children inappropriately received a broad-
spectrum antibiotic for a targeted condition 
— with the variance across practices ranging 
from 15% to 60%. 

But after the antibiotic primer session and a 
year of regular prescribing evaluations, clini-
cians in the intervention group cut their off-
guideline use to 14%. The control group rate 
also declined, but only to 23%. 

There was little change in the already low 
prescribing of broad-spectrum antibiotics for 
strep throat. Inappropriate prescribing for 
sinusitis had already been trending down in 
both groups, but it dropped by half, to 20%, in 
the practices that had gotten the refresher and 
regular feedback. 

“The impact in the intervention group was 
much better than we thought it would be,” 
Gerber says. “It shows that getting people 
up to speed and providing simple reminders 
are helpful. It also shows that you can lever-
age electronic health records to put together a 
relatively low-maintenance system to improve 
prescribing.”

UV light kills
bugs on surfaces
Will decline in infection rates follow?  

Researchers are finding that a specific spec-
trum of ultraviolet light kills drug-resistant 
bacteria and other problem pathogens on com-
mon environmental surfaces, including  door 
handles and bedside tables and rails in hospital 
rooms.  

A collaborative study by researchers at Duke 
University Medical Center and the University 
of North Carolina Hospital System used short-
wave ultraviolet radiation (UV-C) to nearly 
eliminate Acinetobacter, Clostridium difficile 
and vancomycin-resistant enterococci (VRE) in 
more than 50 patient rooms at the two medi-
cal facilities.1 

“We’re learning more and more about how 
much the hospital environment contributes 
to the spread of these organisms,” says lead 
researcher Deverick J. Anderson, MD, an 
assistant professor of medicine at Duke and 
co-director of the Duke Infection Control 
Outreach Network. 

Given previous findings by the University of 
North Carolina team that UV-C is effective at 
decreasing methicillin-resistant Staphylococcus 
aureus (MRSA) in hospital rooms, he believes 
that the new study lays critical groundwork. 

“We have a solid foundation to show that 
this approach succeeds in both experimental 
and real-world conditions,” Anderson said. 
“Now it’s time to see if we can demonstrate 
that it indeed decreases the rate of infections 
among patients.” 

UV-C has been used for decades in food, air 

The researchers say they now need to look 
at the staying power of their effort. Have clini-
cians continued to be vigilant or returned to 
old habits? Gerber acknowledges that pedia-
tricians often are pressured to see patients 
quickly and by families that often demand 
antibiotics when a child is sick. Writing that 
prescription sometimes seems like the most 
expeditious solution. 
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and water purification and to sterilize equip-
ment in laboratory settings. In the study, the 
researchers questioned whether UV-C could be 
used to eliminate three problematic pathogens 
and improve the cleanliness of patient rooms. 
The study focused on general-medical and 
intensive-care units of the two medical centers 
and identified patients with infections from the 
targeted bacteria.  

After the patients were discharged, the 
researchers obtained multiple cultures from 
each of five specific locations in the hospital 
rooms and bathrooms — “high-touch” areas 
that included bed rails, remote controls and 
toilets. A special machine with eight UV bulbs 
mounted on a central column was then posi-
tioned strategically in each room and turned 
on for as long as 45 minutes to eradicate 
both vegetative bacteria and bacterial spores. 
Fifteen more cultures were taken from the 
same locations in every room, and the pre- 
and post-treatment bacteria counts were com-
pared. 

The numbers of bacterial colony-forming 
units (CFUs), fell precipitously. Fifty-two CFUs 
of Acinetobacter were seen before irradiation, 
but only 1 CFU afterward — down 98.1%. As 
for VRE, the proportion decrease was nearly 
the same — 719 CFUs before and 15 after, a 
97.9%. The culturing initially was not sensitive 
enough to isolate C. diff, but improved tech-
niques allowed the researchers to do further 
testing and the results in the UV-C treated 
rooms showed comparable CFU reductions, 
Anderson says. 

 “We would never propose that UV light be 
the only form of room cleaning, but in an era 
of increasing antibiotic resistance, it could 
become an important addition to hospital arse-
nals,” he says.
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dren, a Centers for Disease and Control and 
Prevention epidemiologist reports. 

Karen K. Wong, MD, reviewed case 
reports for the 2004 to 2012 influenza sea-
sons in data presented recently in San Diego 
at the IDWeek conference.1

“Almost half the children who died had 
been previously healthy,” she says. “The 
numbers demonstrate how important it is for 
all children, even children who are otherwise 
healthy, to get a flu vaccine every year, and 
underscore why all children with severe ill-
ness should get treated early with influenza 
antiviral medications.”

Wong and colleagues analyzed U.S. pedi-
atric influenza-associated deaths over an 
eight-year period, finding that 43% of the 
deaths occurred in children with no health 
conditions, such as asthma or diabetes, 
that would have predisposed them to being 
at high risk of serious flu complications. 
Moreover, the study found that those young, 
previously healthy patients succumbed 
faster. The median duration of illness from 
onset of initial symptoms to death was four 
days in children with no underlying high-risk 
health conditions compared with seven days 
in children with at least one such condition. 

The CDC study reviewed influenza-asso-
ciated deaths among children younger than 
18, as reported by city and state health 
departments and confirmed through labo-
ratory testing. From Aug. 1, 2004 through 
Sept. 1, 2012, there were 829 such deaths, 
most of which were associated with influenza 
A infection. Of the 793 children with a known 
medical history, 341 had no high-risk health 
conditions. Of the remaining cases, more 
than half were children with neurological dis-
orders, and nearly half had pulmonary dis-
ease. The median age at death was 7. About 
a third of the children died in the emergency 
department or outside the hospital, the 
researchers found. 

“Children with and without underlying 
medical conditions can die from influenza, 
and death can occur rapidly,” Wong says. 
“Caregivers should be aware of early warn-
ing signs of severe influenza virus infection 
in children — including labored breathing, 
decreased fluid intake or urination, drowsi-
ness or a lack of interaction — and should 
seek medical attention for them quickly.” 
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Fatal flu infections in
otherwise healthy children
Cytokine storm? Healthy died faster

Influenza poses a rare but real risk of 
fatal infection in otherwise healthy chil-



130        HOSPITAL INFECTION CONTROL & PREVENTION® / November 2012

Fatal infection in lab 
worker remains a mystery
Case underscores threat to lab workers

No specific infection control breach has 
been identified in the death earlier this 
year of a 25-year-old research labora-
tory associate at the VA Medical Center in 
San Francisco. Richard Din was working 
on a project to develop a vaccine against  
Neisseria meningitides serogroup B, the very 
pathogen that was found in his blood upon 
autopsy

Soon after he came home from work one 
day last spring, Din complained of headache, 
fever and chills. He developed a rash and 
lost consciousness in the car on the way to 
the hospital. He died about 17 hours after his 
first symptoms appeared.

“There’s no evidence that he did anything 
outside of laboratory routine practice,” says 
Harry Lampiris, MD, chief of infectious dis-
ease at the San Francisco VA Medical Center. 
“At the end of the day, it’s a mystery. He had 
only been working in the lab for about six 
months. We tried hard to get to the question 
of whether he did something to increase his 
risk. He didn’t disclose anything to friends, 
coworkers didn’t observe anything.”

The medical center undertook a review 
of “all the potential microbiologically trans-
missible agents that we work with in all our 
research laboratories,” he says.

The hospital also beefed up its lab safety 
and training. Lab workers should be aware 
of the signs and symptoms of early infec-
tion with an organism such as N. meningiti-
des and should seek antibiotic prophylaxis if 
there’s an exposure, he says.

Clinical laboratories operate under the 
standard of “universal precautions. Any 
specimen could be high risk,” Lampiris says.

Reporting of exposures, incidents such 
as spills, and near-misses is important to 
maintaining a culture of safety, he says. 
“Laboratory safety is everyone’s respon-
sibility. If there’s any kind of breach, lab 
employees [should] feel they can report it 
to the [principle investigator] with no risk of 
recrimination,” Lampiris says.

A continuing risk

The meningitis case highlights the serious 
risks that face lab workers in both clini-

cal and research labs. In a 2005 report, 
researchers from the Centers for Disease 
Control and Prevention in Atlanta identified 
six cases of laboratory-acquired meningi-
tis, with a fatality rate significantly higher 
than for community acquired cases.1 Other 
deadly organisms also transmitted to work-
ers in a lab include plague (Yersinia pestis)
and Brucella.2,3

No one knows the actual number of 
laboratory-acquired infections — or lab 
exposures — because there is no national 
reporting system. A Biosafety Blue Ribbon 
Panel of experts representing all laboratory 
disciplines advised CDC to create a surveil-
lance system and to promote a “culture of 
safety” in the nation’s diagnostic labs.4 In 
response to their concerns, the CDC and 
National Institutes of Health are working on 
an online, voluntary, non-punitive reporting 
system which may be available later next 
year.

“Working in the microbiology labora-
tory is inherently risky because we work 
with live, virulent infectious agents. We do 
that every day, 24 hours a day, and we do 
everything we can to protect our patients, 
ourselves, our coworkers and our fami-
lies from [being exposed],” says Michael 
Miller, PhD, D(ABMM), former associate 
director for laboratory science at the CDC’s 
National Center for Emerging and Zoonotic 
Infectious Diseases and now a private clini-
cal microbiology laboratory consultant based 
in Dunwoody, GA.

Miller led a writing team of experts to 
produce the new “Guidelines for Safe Work 
Practices in Human and Animal Medical 
Diagnostic Laboratories.” The document 
provides detailed information on analyzing 
hazards and reducing risk. “We think that 
these guidelines fill a gap that hasn’t been 
filled for quite some time,” he says.
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Coming in FuTuRe monTHs

CNE/CME Objectives

Upon completion of this educational activity, par-
ticipants should be able to:

•  Identify the clinical, legal, or educational issues 
encountered by infection preventionists and epide-
miologists;

•  Describe the effect of infection control and preven-
tion issues on nurses, hospitals, or the health care 
industry  
in general;

•  Cite solutions to the problems encountered by 
infection preventionists based on guidelines from 
the relevant regulatory authorities, and/or indepen-
dent recommendations from clinicians at individual 
institutions.  n

CNE/CME Instructions

To earn credit for this activity, please follow 
these instructions.

1. Read and study the activity, using the provided 
references for further research.
2. Log on to www.cmecity.com to take a post-test; 
tests can be taken after each issue or collectively 
at the end of the semester. First-time users will 
have to register on the site using the 8-digit sub-
scriber number printed on their mailing label, 
invoice or renewal notice. 
3. Pass the online tests with a score of 100%; you 
will be allowed to answer the questions as many 
times as needed to achieve a score of 100%. 
4. After successfully completing the last test of 
the semester, your browser will be automatically 
directed to the activity evaluation form, which you 
will submit online. 
5. Once the completed evaluation is received, a 
credit letter will be e-mailed to you instantly.   n

Cne/Cme Questions

1.  In a study of intensive care units, researchers 
demonstrated that a combination of daily 
chlorhexidine baths and a five-day regimen of 
mupirocin reduced what type of infections by 
44%?
A. urinary tract 
B. pneumonia
C. bloodstream
D. surgical site

2.  Which of the research arms proved most 
effective in reducing infections?
A. universal decolonization
B. MRSA screening and isolation 
C. targeted decolonization
D. universal glove use

3.  What was one of the primary concerns 
expressed by investigators regarding broader 
implementation of the ICU protocol?
A. adopting the intervention in non-teaching 
hospitals
B. mupirocin resistance
C.  hiring additional personnel to collect the data
D. resistance to chlorhexidine

4. In an outpatient pediatric intervention, the 
biggest impact was on inappropriate antibiotic 
prescriptions for pneumonia.
A. true
B. false 

n Meningitis outbreak 
– more regs coming 
for compound 
pharmacies? 

n NHSN: Tracking the 
dramatic expansion 
of the CDC’s infection 
surveillance system 

n Pay for (non)-
performance: Are CMS 
HAI incentives failing?

n Antibiotic 
Stewardship: New 
strategies to cut costs 
and infections

n ‘What are your 
infection rates?’ 
Tips on how to 
communicate with the 
public
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