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A controversial MRSA study that 
showed universal decolonization of 
patients with mupirocin and chlorhexi-
dine was much more effective than active 
detection and isolation (ADI) has been 
both commended and criticized, reveal-
ing a sharp divide in the infection control 
community between advocates of so-
called “horizontal” and “vertical” interven-
tions.1 

The overriding concern among many 
epidemiologists and infection preven-
tionists is that widespread adoption of 
the decolonization approach will create 
mupirocin-resistant MRSA staph strains. 

“I expect that if we start using mupiro-
cin like vaseline and chlorhexidene like water — bugs being bugs — this is 
only going to last a little while,” said Martin Evans, MD, associate direc-
tor of the MRSA Prevention Program in the Veterans Health Administration 
(VHA) hospital system. “That is not just my concern, but a concern of a lot 
of other people as well.”

A key weapon against methicillin-resistant Staphylococcus aureus, 
mupirocin is often applied in the patient’s nares to eliminate a common 
MRSA reservoir. However, past research shows the topical invariably starts 
selecting out resistant bacteria if use becomes indiscriminate.2 With its 
much publicized findings of a 44% reduction in bloodstream infections, 
the new study has prompted calls for widespread adoption of the protocol 
in hospital ICUs. If so, Evans expects mupirocin resistance to follow. 

An increase in mupirocin-resistant MRSA staph strains could undermine 
efforts to decolonize patients prior to surgery, a common approach to 
stave off post-operative infection, says Evans, an infectious disease physi-
cian at the University of Kentucky in Lexington.

“We might get to a situation where you have a patient who is colonized 
nasally or elsewhere with MRSA who needs a prosthetic hip or knee, a 
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Editorial Questions
For questions or comments, call 
Gary Evans at (706) 310-1727.

prosthetic valve,” he says. “You would really like 
to get them cleaned up and decolonized. Typically 
today, we would use chlorhexidine and mupirocin 
to try to get rid of the MRSA and even drug sen-
sitive  bacteria. But if we have lost those drugs 
because we universally decolonize people, that 
option is not going to be available anymore.”

Evans certainly comes from the ADI perspective, 
leading one of the most successful examples of the 
approach at VHA hospitals across the country. Since 
2007 the use of ADI in more than 150 VHA hospi-
tals has resulted in a 70% drop in MRSA infections, 
he says. (See related story, p. 113.) The direct 
relationship between mupirocin use and bacterial 
resistance is well documented, he emphasizes, cit-
ing a study that found that 31% of MRSA isolates 
developed high-level resistance after widespread 
use of the topical antibiotic in a long term facility. As 
stringent controls over mupirocin use were applied, 
the high-level resistant MRSA isolates fell to 4%.3 
“Over a number of years they developed huge 
numbers of high-level mupirocin resistance — they 
had to back off that entirely,” Evans said.

But is benefit worth the risk? 

As first reported in Hospital Infection Control & 
Prevention prior to publication, the decolonization 
study followed three research arms in a cluster-
randomized trial of MRSA prevention strategies.4 
(See HIC Nov. 2012, cover.)  Hospitals were 
randomly assigned to one of the three strategies, 
with all adult ICUs in a given hospital assigned to 

the same strategy. Group 1 implemented MRSA 
screening and isolation; Group 2, targeted decolo-
nization (i.e., screening, isolation, and decoloni-
zation of MRSA carriers); and Group 3, universal 
decolonization (i.e., no screening, and decoloni-
zation of all patients). Universal decolonization 
resulted in a significantly greater reduction in the 
rate of all bloodstream infections than either tar-
geted decolonization or the screening and isola-
tion approach. The widely hailed findings raised 
the possibility of a new standard of care in ICUs, 
but the issue of antibiotic resistance was only 
peripherally addressed in the paper.  

Mupirocin resistance is an important issue and 
is the subject of ongoing research by the same 
team, says lead author Susan Huang, MD, MPH, 
FIDSA, medical director of epidemiology and 
infection prevention at University of California 
Irvine Healthcare in Orange, CA. While emerging 
resistance will have to be monitored at facilities 
that adopt the decolonization protocol, there is no 
reason to sideline an approach that demonstrated 
such efficacy against life-threatening bloodstream 
infections, she adds.  “The reduction in blood-
stream infections was large and hard to achieve 
by other means,” Huang says. “In fact, the reduc-
tion was rather remarkable after what the nation 
has already achieved in preventing ICU-associated 
infections. If the impact of universal decoloniza-
tion over the other arms were small, you could 
imagine that hospitals might choose from a range 
of interventions to achieve that reduction. In this 
study, universal decolonization was significantly 
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better than 
the current 
proactive gold 
standard of 
screening and 
isolation.”

In addition, 
accumulat-
ing evidence 
suggests 
that use of 
chlorhexidine 
alone without 
addressing the 
nasal reser-
voir of MRSA 
with mupiro-
cin would be 

less effective in preventing serious infections, she 
notes. 

“In fact failing to clear the main reservoir could 
potentially lead to an increased risk of resistance 
during use of [other] decolonization products,” 
Huang says. “This may also be the case for tar-
geted decolonization since nares screening has 
been consistently shown to only capture 65% to 
75% of MRSA carriers.” 

As noted earlier, decolonization with mupiro-
cin and chlorhexidine are currently being broadly 
used in patients who may be undergoing elective 
cardiac and orthopedic surgery. 

“[Our] trial proposes the use of these topical 
products in our most critically ill patients,” Huang 
says. “For whom else would we be saving these 
products? There are alternative products that are 
effective on mupirocin-resistant strains that can 
be used if mupirocin resistance rises. Finally, and 
fortunately, if resistance emerges, we will lose a 
topical agent — not one used to treat disease.”

Something must be working

The intense focus on MRSA prevention in the 
last few years, whether by ADI or horizontal 
interventions, is paying considerable benefits. 
Though MRSA is still a formidable threat to patient 
safety, a new prevalence study reveals some 
statistics worthy of celebration. An estimated 
30,800 fewer invasive MRSA infections occurred 
in the United States in 2011 compared with 2005. 
Hospital-onset infections dropped a dramatic 
54%.5 However, the same study found that MRSA 
is holding strong in the community (5% drop), 
assuring hospital introductions of infected and 
colonized patients will remain a critical issue. The 
ongoing challenge has been how to prevent MRSA 
spread to vulnerable patient populations via the 
unwashed hands of health care workers, environ-

mental contamination and fomites. An aggressive 
“seek and destroy” approach first popularized in 
Europe, ADI has been advocated for years as the 
best strategy to prevent MRSA infections. It typi-
cally involves screening patients upon admission 
and placing those colonized with MRSA in contact 
isolation. The argument is that by identifying and 
isolating the MRSA reservoir, other patients are 
protected from spread of the infection. Not sur-
prisingly, ADI proponents – some of them who no 
doubt feel their efforts have certainly contributed 
to the aforementioned decline in MRSA – are  tak-
ing a critical look at the Huang study, questioning 
the methodology, perceiving possible bias and cit-
ing other variables that could have confounded the 
results. (See related story, p. 114.)

On the other hand, the classic vertical approach 
of ADI to infection prevention has been rejected by 
other epidemiologists who favor horizontal strate-
gies that do not focus efforts on a single patho-
gen. Proponents of horizontal interventions see 
the decolonization study as a vindication of their 
approach, with two epidemiologists going as far as 
concluding “case closed” on the whole debate in 
an editorial that accompanied the decolonization 
study.6  

Asked how such a definitive conclusion could be 
drawn from one study, one of the authors of the 
editorial says the new study actually caps a strong 
foundation of prior research. 

“There has 
been a continu-
ing building of 
evidence for this,” 
says Richard 
Wenzel, MD, 
professor and 
chairman of the 
department of 
internal medicine 
at the Medical 
College of Virginia 
in Richmond. 
“There are many 
reasons to stress 
basic horizon-
tal programs 
like hand washing and chlorhexidine baths. It’s a 
simple basic change that you do to everybody. It’s 
not only effective against the organisms you know 
about but also the ones that you don’t know about 
— that are emerging.”

Indeed,  the study has implications beyond 
MRSA, with the editorial noting that recent emer-
gence of carbapenem-resistant Enterobacteriaceae 
has led to calls to implement ADI for those organ-
isms in addition to MRSA. The thought of screen-
ing programs for an expanding array of pathogens 
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reinforces the utility of horizontal interventions 
to prevent infections of any etiology. However, 
Wenzel makes a critical distinction between using 
ADI for epidemic versus endemic pathogens.

“We are not arguing against ADI approaches 
during MRSA outbreaks,” he says. “What we are 
really talking about is controlling an agent that is 
infectious day to day, in and out. “When you have 
an epidemic you put all stops in place, and we are 
not arguing against that.”

Overall, Wenzel and colleague Michael 
Edmond, MD, have steadily lowered infection 
rates at VCU without using ADI. “Over a decade 
we have seen a 90% reduction in all infections – 
all infections – without using a vertical program for 
MRSA,” Wenzel says. “There are minor exceptions 
for people who are at unusually high risk, who 
are going to have implants and also for high-risk 
surgery such as cardiac surgery. But otherwise we 
have no broad screening program for MRSA.”7

While there is intellectual vigor in this whole sci-
entific debate, there is also the contrasting folly of 
trying to legislate clinical care. Exhibit A: At least 
nine states have adopted laws mandating some 
version of MRSA screening. Even if the superiority 
of the universal decolonization strategy is under-
scored in future studies, it will be hard to repeal 
the state laws, Wenzel says. 

“One of the problems is that when people have 
long-held ideas — even if the evidence starts to 
argue the other way — it’s still hard to give them 
up,” he says. “People will continue to push for 
this legislation because they have been spending 
a decade or more advocating for it. It’s probably 
difficult and complicated for them to change their 
minds. I think that’s human nature.”

MRSA group pushes ADI, CDC praises new study

As this article went to press the MRSA Survivors 
Network was preparing to observe Sept 28th as 
World MRSA Day in Chicago, drawing attention to 
the plight of victims of the infection and continu-
ing to call for the CDC and state legislators to 
respectively recommend and mandate ADI in the 
nation’s hospitals. The powerful narratives told by 
survivors and family members of those killed by 
MRSA infections are not to be underestimated. 
And whether by logic or emotion, these advocates 
have attached themselves to the notion that ADI 
is at least part of the answer because it shows 
the true prevalence of MRSA in patient popula-
tions. In light of the new decolonization study, the 
group posted rebuttals and criticism by prominent 
proponents of ADI on their website, holding fast 
to their call for widespread adoption of ADI.

“It continues to be unclear why the CDC has 
not adapted and strongly recommended this 

evidence-based [ADI] approach decades ago …
considering the incredible success of the VHA 
system nationwide MRSA screening program 
along with many other hospitals and healthcare 
systems proving ADI is effective in reducing MRSA 
infections,” says Jeanine Thomas founder of the 
MRSA Survivors Network. 

The CDC has indeed been reluctant to make 
such a broad recommendation, citing concerns 
about targeting a single pathogen with broad 
interventions. However, ADI is cited as an 
option in CDC guidelines for facilities experienc-
ing MRSA outbreaks or ongoing transmission. 
Perhaps because it was in part supported by the 
CDC, the new decolonization study has received 
a somewhat warmer embrace. The study was 
done through a collaborative partnership within 
the CDC Prevention Epicenters Program, a group 
of CDC-funded researchers who work with the 
agency to explore novel approaches to prevent 
health care-associated infections.  

“This study – one of the largest to date on this 
subject, including over 74,000 patients — shows 
that using antimicrobial soap and ointment on all 
ICU patients can reduce bloodstream infections 
caused by MRSA and other germs by 44%,” John 
Jernigan, MD, director of the CDC’s Prevention 

Epicenters Program, 
said in a blog post.8 
“…The result is a 
major advance in 
science, good news 
for patients, and 
potentially a model 
for how to advance 
the science of 
patient safety even 
further.”

The ques-
tion of mupirocin 
resistance, which 
Jernigan did not 
address in the 

post, was raised in a comment on the blog by 
Katherine Stauffer, RN, CIC, infection control 
coordinator at Shands AGH in Gainesville, FL: 
“There have been concerns expressed among 
our ID physicians and others about mupirocin 
resistance, and whether we are ‘setting our-
selves up’ for increasing resistance should the 
decolonization of ICU patients be adopted on a 
widespread basis,” she commented. 

The CDC will carefully consider such unin-
tended consequences, Jerigan reponded in a blog 
post. “As the authors state in the paper itself, it is 
possible that widespread use of chlorhexidine and 
mupirocin could engender resistance, thereby 
limiting the effectiveness of these agents in the 
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An active detection and isolation (ADI) program 
adopted at all Veterans Health Administration 
(VHA) hospitals in 2007 has resulted in a 70% 
reduction in MRSA infections as of June 2012, 
says Martin Evans, MD, associate director of 
the VHA MRSA Prevention Program.1,2 However, 
the reductions are becoming more incremen-
tal over time, as a flattening out “asymptotic” 
effect appears to be in evidence, says Evans, an 
infectious disease physician at the University of 
Kentucky in Lexington.

 “Everything is going in the same direction. It’s 
still going down, but like with many things you get 
a decline and then things flatten out over time,” 
he says. “The slope is much less than it was origi-
nally. I expect if we follow this for 10 years, 20 
years there will no longer be a significant change 
from year to year. It will start approaching zero, 
hopefully.”

In light of the VHA trend, Evans raised an 
intriguing question about a recently published 
MRSA study that showed a universal decoloniza-
tion approach was superior to ADI in reducing 
infections.3 Another recently published study 
reveals that an MRSA ADI program had been in 
place in many of the same hospitals for several 
years before the decolonization study began.4 
Using ADI and a bundle similar to the VHA’s, the 
authors of that study reported that infections 
decreased markedly over the period.

 “They had a fairly significant decline in their 
MRSA HAI rates in their ICUs — anywhere from 
39% to 70%-75%,” Evans says. “Our question is 
if you do a study like [the decolonization study]  
— and one of your arms has had a screening and 
isolation effect going on for about three years — 
are you already close to that asymptotic phase of 
that intervention? 

If the ADI effect had already peaked and was 
flattening out, could that explain why the univer-
sal decolonization approach seemed compara-
tively superior? “We could be totally off-base in 
our supposition, but we are asking the question 

whether essentially that [ADI] effect had already 
taken place and hence they didn’t see a signifi-
cant decrease in HAI rates with that intervention,” 
Evans says.

Evans has sent a letter raising the issue to the 
New England Journal of Medicine and lead author 
of the decolonization study Susan Huang, MD, 
MPH, FIDSA, medical director of epidemiology 
and infection prevention at University of California 
Irvine Healthcare, is expected to respond in the 
journal. 

In the interim, we asked her to address the 
question and she replied via email: “The REDUCE 
MRSA Trial showed that universal decolonization 
is superior to routine screening and isolation and 
selective decolonization for the important out-
come of all-cause bacteremia. Our estimates of 
benefit are provided as what can be gained over 
and above these other two interventions.  As we 
say in our discussion, it is possible, even likely, 
that hospitals who haven’t implemented screening 
and isolation may derive an even greater benefit. 
Nevertheless, it does not affect the finding that 
universal decolonization is better than screen-
ing and isolation in reducing serious bloodstream 
infections.”
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MRSA screening a great success as data ‘flatten out’ 
Similar trend reflected in decolonization study? 

long term,” he said. “It will therefore be impor-
tant for surveillance programs to monitor for the 
emergence of mupirocin and chlorhexidine resis-
tance if this approach is used widely. CDC will 
carefully weigh these potential concerns against 
the benefits in the process of determining how 
the findings of the study might inform CDC infec-
tion prevention recommendations.”
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versal decolonization was started at the time of 
admission, but in the two study groups using 
ADI, nothing was done to control spread on the 
first day after admission. In contrast, if ADI was 
being used to control MRSA properly and it was 
known that > 10% of new admissions were 
MRSA-colonized (as in the baseline data of this 
study), presumptive isolation would have been 
used pending screening results. Failure to do 
this biased the study in favor of the universal 
decolonization arm. Moreover, the study doesn’t 
say exactly when the ‘admission’ screening was 
performed for the two ADI groups. If the screen-
ing got done on average in the middle of the first 
day after admission and took a full day for results 
to return, that would mean that half of a patient’s 
ICU admission could be over before any control 
measures were begun (the median ICU stay in 
the study was three days). This is a big problem.”

Huang: “The ability of the universal decolo-
nization protocol to begin immediately upon ICU 
admission is a benefit of that intervention strat-
egy. Current screening methods, which com-
monly use chromogenic agar, require a delay in 
test results of approximately one day. In the case 
of the REDUCE MRSA trial, nares samples were 
taken upon ICU admission and resulted the next 
day. This one-day delay is reflective of the expe-
rience of this strategy when used in US hospi-
tals and is not a flaw in study design nor does it 
constitute bias. If an immediate point-of-care test 
for MRSA were to become available, it would pro-
vide an alternative strategy that could be tested 
in a different trial. Of note, recent results from a 
cluster randomized trial suggest that the advance-
ment in application of contact precautions due to 
use of same-day PCR vs next-day chromogenic 
agar testing did not reduce MRSA transmission or 
infection. Finally, it is not routine in US hospitals 
to apply presumptive universal isolation when a 
threshold of >10% of MRSA carriers is reached.”

William Jarvis, MD, a former CDC hospital 
outbreak investigator who is now an infection 
control consultant, questioned the study’s lack of 
information on compliance with infection control 
measures like hand hygiene and isolation mea-
sures in the various research arms. 

Huang: “We did not monitor compliance with 
other gold standard infection prevention practices. 
However, we note that the structure of the trial 
to compare each hospital’s intervention period to 
its own baseline helps to account for differences 
in measured and unmeasured activities across 
hospitals. In addition, we were vigilant to ensure 
that new campaigns and quality improvement 
activities that would conflict with the trial were not 
pursued. Finally, as mentioned in the paper, HCA 

Lead study author
answers key questions

A recently published MRSA study showing a 
universal decolonization approach is more effec-
tive than active detection and isolation (ADI) 
has prompted critical questions from proponents 
of ADI.1 We asked lead author Susan Huang, 
MD, to respond to some of the issues raised, and 
she provided the following answers via email to 
Hospital Infection Control & Prevention. 

While ADI proponents cite more than 200 stud-
ies support their approach, they say the decolo-
nization research is a single study that should not 
be the basis for changing practice.

Huang: “A large clinical trial such as the 
REDUCE MRSA Trial can only occur after a foun-
dation of pioneering studies that suggest benefit. 
There have been several pioneering single center 
and small multi-center studies suggesting a ben-
efit from universal ICU decolonization that allowed 
this trial to occur. In conjunction with the other 
two cluster-randomized ICU trials2,3 published 
earlier this year — that compared decolonization 
to screening and isolation and showed reductions 
in all-cause bloodstream infections, MRSA bur-
den, and MRSA transmission — the evidence for 
a universal decolonization approach is substantial 
and mounting.”

Barry farr, MD, professor emeritus at the 
University of Virginia in Charlottesville, an early 
adopter and one of the pioneer proponents of 
ADI, cited the following issues in comments 
posted on the MRSA Survivors Network website.

“One problem with the study was the uni-



October 2013 / Hospital Infection Control & Prevention ®       115

continued its “Aim for Zero” campaign throughout 
all its hospitals which was to ensure adherence to 
national guidelines for infection prevention.” 

Jarvis also observed that “the decrease in CLA-
BSIs is mostly skin commensal. Other pathogens 
– gram negative rods, MRSA, fungi etc. — did not 
decrease.” 

Huang: “The study showed a decrease due to 
all bloodstream pathogens. The study was not 
powered to evaluate individual pathogens, thus 
those assessments were not tested. It is worth 
noting that the decrease in bloodstream infections 
appears proportional to their usual distribution in 
hospitalized patients. Meaning, it is not surpris-
ing that the greatest decrease is seen in gram 
positives since these are known to be much more 
common than gram negatives or fungal patho-
gens. In addition, the primary analysis assessed 
only time to first bloodstream infection. The eval-
uation of time to first gram-negative infection, for 
example, has not yet been pursued. We note that 
the study was not sufficiently powered to detect a 
reduction in MRSA bacteremia, but that the reduc-
tion in the point estimate is similar to what was 
seen for the reduction in overall bacteremia.

Martin Evans, MD, an infectious disease physi-
cian at the University of Kentucky in Lexington, 
raised a question about mupirocin resistance, 
noting that it was not addressed in detail in the 
decolonization article but was an important issue 
in another study co-authored by Huang. In that 
study the authors stated that “Mupirocin resis-
tance was identified in 101 (12%) isolates, with 
78 (9%) isolates exhibiting high-level mupirocin 
resistance (HLMR). HLMR rates per facility ranged 
from 0 to 31%.”4

Huang: “As for resistance, we certainly need 
to be vigilant and there may be certain hospi-
tals and nursing home settings where mupirocin 
resistance is already high enough to prevent 
universal benefit. In those scenarios, weighing the 
meaningfulness of the proportion of patients who 
could benefit will be important. Unfortunately, 
most facilities do not know what proportion of 
their MRSA strains are mupirocin resistant so this 
has been a moot discussion outside of research 
efforts. Our research efforts suggest relatively low 
(0-15%) rates outside of some nursing homes, 
but I am certain the real distribution includes the 
full range. Alternative agents are also available 
that are active against mupirocin resistant strains. 
It is important to assess the clinical condition 
of the patient and the protection mupirocin can 
afford. Certainly the ICU is a high risk place which 
should garner our highest attention with respect 
to the prevention of bloodstream diseases.”
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The horror: CJD exposed
patients wait and wonder
‘We could not conclude there was no risk.’ 

Imagine having to tell a neurosurgery patient 
that as a result of their recent procedure they 
may have been exposed via contaminated sur-
gical instruments to the exceedingly rare but 
legitimately real risk of transmission of Creutzfeldt-
Jakob Disease (CJD), a prion infection of the brain 
that is largely untestable and completely untreat-
able. 

Estimates of incubation periods vary from years 
to decades, but once onset of symptoms begin — 
problems with muscular coordination, personality 
changes, impaired memory — the disease pro-
gresses rapidly and invariably toward death. 

“Part of the tragedy of this disease is that there 
is no effective treatment once symptoms onset,” 
says Elizabeth Talbot, MD, an infectious disease 
physician at Dartmouth-Hitchcock Medical Center 
in Lebanon, NH, who is assisting in the public 
health investigation of eight surgical patients in 
Concord, NH. 

The patients were informed they were exposed 
to surgical instruments at Catholic Medical Center 
(CMC) that were previously used on a male 
patient who died with suspected sporadic CJD, 
public officials report. An autopsy was being con-
ducted on the index case by the National Prion 
Disease Pathology Center in Cleveland. Results 
were expected by the end of September, Talbot 
says. 

With so few cases of acquired CJD, it is difficult 
to give a prognosis on the exposed patients, Talbot 
said. However, iatrogenic CJD may have a shorter 
incubation period than the other types, with onset 
of symptoms occurring within an average of four 
years in the few known cases, she adds.
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200 cases that occur each year in the U.S.
Inherited: About 5 to 10 percent of all CJD 

cases are inherited. These cases arise from a 
mutation, or change, in the gene that controls 
formation of the normal prion protein. In heredi-
tary CJD, the person has a family history of the 
disease and/or tests positive for a genetic muta-
tion associated with CJD. 

Acquired: In acquired CJD, the disease is 
transmitted by exposure to brain or nervous 
system tissue, usually through certain medi-
cal procedures. There is no evidence that CJD 
is contagious through casual contact with a CJD 
patient. Since CJD was first described in 1920, 
fewer than 1% of cases have been acquired CJD.  

“The features that this patient manifested are 
suspicious for sporadic CJD,” says Talbot, noting 
that the man had no family history of the dis-
ease. “Variant CJD, which goes by the nickname 
of ‘mad cow’ disease occurs in much younger 
persons.”  

Variant CJD — which became something of 
a tabloid darling when the first dramatic cases 
occurred in “mad” cows and Englishmen in the 
United Kingdom in the late 1980s — is acquired 
in large part by eating food contaminated 
with the brain, spinal cord or digestive tract of 
infected cattle. Cooking does little good because, 
as with sporadic CJD on surgical instruments, 
CJD prions are virtually impervious to heat.

With all of these varieties of disease, vari-
ables and flat-out unknowns, it is little wonder 
that infection preventionists dealing with CJD 
exposure investigations and patient notifica-
tions  find that the legitimate medical issues can 
quickly become engulfed by a swirl of misinfor-
mation, media hype, and public panic. However, 
transmission risks cannot be dismissed outright 
because of the documented cases where CJD 
has spread from patient-to-patient on surgical 
instruments. 

In addition to iatrogenic transmission of CJD 
linked to the use of contaminated human growth 
hormone, dura mater and corneal grafts, there 
are six documented cases linked to the use 
of contaminated equipment, according to the 
Centers for Disease Control and Prevention. 
Four cases were associated with neurosurgi-
cal instruments, and two with stereotactic EEG 
depth electrodes. Of note, since 1985 all human 
growth hormone used in the United States has 
been synthesized by recombinant DNA proce-
dures, eliminating the risk of transmitting CJD 
by that method. 

 “All of these equipment-related cases 
occurred before the routine implementation of 
sterilization procedures currently used in health 
care facilities,” the CDC reports. “No such cases 

An open letter 

“On Wednesday, September 4, Catholic Medical 
Center announced that a patient who had neu-
rosurgery at CMC, and is now deceased, may 
have arrived at CMC with a rare and very serious 
illness called Creutzfeldt-Jakob Disease,” Joseph 
Pepe, MD, president and CEO of CMC, said in 
an open letter. “[Investigators] have identified 
eight patients who may have been exposed to the 
disease through neurosurgical instruments used 
on the initial patient at CMC. We have reached 
out to those patients to let them know about the 
situation, and to let them know we will be here to 
provide ongoing care, support and information.”

For all medicine’s advances, it could scarcely 
look more helpless in the final stages of CJD, 
which are marked by a progression of involuntary 
muscle jerks, impaired vision and blindness, then 
a loss of speech and movement that often her-
alds a final coma state, according to the National 
Institute of Neurological Disorders and Stroke 
(NINDS). Pneumonia and other infections often 
develop during the coma, leading to what must be 
a merciful death for these end-stage CJD patients. 
Given the very low probability that CJD was trans-
mitted by contaminated surgical equipment in the 
first place, exposed patients and even providers 
must be tempted by the thought that it may have 
been better not to know. But ethics demand full 
disclosure, Talbot says. 

“Patients in general appreciate their right to 
know if there has been an untoward event during 
a procedure,” she tells Hospital Infection Control 
& Prevention. “Although there is some contro-
versy about making a report of a ‘possible’ dis-
ease when the outcome will be so devastating, we 
deemed that the ethics mandated full disclosure 
to these patients, who now can handle their own 
life decisions based on full information. We believe 
it was handled appropriately and patients do have 
a right to know.”

Thought the risk of transmission is considered 
extremely low, “after extensive expert discussion, 
we could not conclude that there was no risk,” 
says José Montero, MD, director of public health 
at the New Hampshire Department of Human 
Health Services.

Variations on a grim theme 

According to NINDS, CJD is generally broken 
down into the following categories.

Sporadic: In sporadic CJD, the disease appears 
even though the person has no known risk factors 
for the disease. This is by far the most common 
type of CJD, accounting for at least 85% of the 
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have been reported since 1976, and no iatro-
genic CJD cases associated with exposure to the 
CJD agent from surfaces such as floors, walls, or 
countertops have been identified.”

Hospital used detergent prior to autoclaving 

Though it is difficult to know much with cer-
tainty about such a rare infection, the lack of 
a confirmed hospital-acquired case of CJD in 
almost four decades is likely due in large part to 
improved sterilization processes, Talbot says.

“Sterilization processing has certainly changed 
over the years and there are some modeling 
studies that do suggest that the standard meth-
ods that are used for sterilization – particularly 
the use of a detergent prior to autoclaving – has 
a major role in reducing the number of prions 
that are on instruments after they have been 
used on a prion contaminated patient in neuro-
surgery,” she says. “[Catholic Medical Center] 
used detergent ahead of autoclaving.” 

Made by Medtronic Inc. in Minneapolis, the 
highly specialized surgical instruments used in 
the cases were also shared with Cape Cod (MA) 
Hospital, prompting notification of five patients 
there.  According to published reports, the 
equipment includes a neuroprobe, a needle-like 
instrument used to find the precise area of the 
brain targeted for surgery. The CJD risk to the 
Massachusetts patients is considered even lower 
than those in New Hampshire, as the cases 
involved the spinal cord and not the brain. The 
five patients have been notified.  

CJD usually appears in later life and runs 
a rapid course. Typically, onset of symptoms 
occurs about age 60, and about 90% of indi-
viduals die within one year. CJD belongs to a 
family of human and animal diseases known as 
the transmissible spongiform encephalopathy. 
Spongiform refers to the characteristic appear-
ance of infected brains, which become filled 
with holes until they resemble sponges under a 
microscope. n

have produced anti-retrovirals that have far fewer 
adverse effects than the older drugs – and that 
means a sea change in post-exposure prophy-
laxis (PEP). The Centers for Disease Control and 
Prevention has issued the first new guidelines for 
PEP since 2005.1

The new guidelines give a streamlined 
approach to PEP – although expert advice will still 
be required in certain circumstances, says Ronald 
H. Goldschmidt, MD, director of the National 
HIV/AIDS Clinicians’ Consultation Center at the 
University of California-San Francisco, which runs 
the PEPline advice call line for clinicians (1-888-
HIV-4911).

Gone is the need to identify exposures as low-
risk and high-risk. “With the new regimens, the 
adverse effects are quite minimal, and that makes 
it much easier to recommend PEP and easier for 
people to complete their course of PEP medica-
tions,” Goldschmidt says.

For most exposures, CDC now recommends a 
three-drug combination: emtricitabine plus teno-
fovir DF (which may be provided with the Truvada 
combination tablet) plus raltegravir. 

Some hospitals had already begun using 
the newer anti-retrovirals. The New York State 
Department of Health was the first to recommend 
the new regimen earlier this year. Even hospitals 
in other states used that as a basis for change.

For example, the University of California 
Los Angeles switched its first-line medications 
about six months ago. T. Warner Hudson, MD, 
FACOEM, FAAFP, medical director of Occupational 
and Employee Health for the UCLA Health System 
and Campus, welcomed the August 2013 publica-
tion of the guidelines.

“It always makes people a little more comfort-
able when there’s a CDC/HHS [U.S. Department 
of Health and Human Services] guideline saying 
this is a good idea,” he says. “Thank goodness 
they’re out.”

13 years of no known occupational HIV

Post-exposure prophylaxis for HIV has been an 
occupational health success story. In the past 13 
years, CDC has not reported any new documented 
occupational transmissions.

Some seroconversions may still have occurred 
as a result of a sharps injury, cautions David 
Kuhar, MD, medical epidemiologist with CDC’s 
Division of Health Care Quality and Promotion 
and lead author of the guidelines. Reporting is 
voluntary, and even when a case is suspected, 
there may be inadequate information to determine 
whether it was occupational, he says.

“We don’t always receive all the information 
that we would like to about transmission cases and 

CDC issues new PEP
guidelines for HIV
Cutting edge drugs ease the angst

New guidelines provide a simple response to 
occupational exposure to HIV: Take three anti-ret-
rovirals as soon as possible and re-evaluate after 
72 hours.

Remarkable advances in the treatment of HIV 
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According to new guidelines by the Centers 
for Disease Control and Prevention1, circum-
stances that call for expert opinion regarding 
the proper post-exposure prophylaxis for HIV 
include:

Delayed exposure report (more than 72 
hours)

• After that interval, benefits from PEP are 
undefined.

Unknown source (for example, a needlestick 
from a sharps disposal container or laundry)

• Use of PEP to be decided on a case-by-case 
basis.

• Consider severity of exposure and epide-
miologic likelihood of HIV exposure.

• Do not test needles or other sharp instru-
ments for HIV.

Known or suspected pregnancy in the 
exposed person

• Provision of PEP should not be delayed while 
awaiting expert consultation.

Breast-feeding in the exposed person
• Provision of PEP should not be delayed while 

awaiting expert consultation.
Known or suspected resistance of the 

source virus to antiretroviral agents
• If source person’s virus is known or sus-

pected to be resistant to one or more of the 
drugs considered for PEP, selection of drugs to 

which the source person’s virus is unlikely to be 
resistant is recommended.

• Do not delay initiation of PEP while awaiting 
any results of resistance testing of the source 
person’s virus.

Toxicity of the initial PEP regimen
• Symptoms (such as gastrointestinal symp-

toms and others) are often manageable without 
changing PEP regimen by prescribing anti-motil-
ity or antiemetic agents.

• Counseling and support for management of 
side effects is very important, as symptoms are 
often exacerbated by anxiety.

Serious medical illness in the exposed 
person

• Significant underlying illness (such as renal 
disease) or an exposed provider already taking 
multiple medications may increase the risk of 
drug toxicity and drug-drug interactions.

Expert consultation can be made with local 
experts or by calling the National Clinicians’ 
Post-Exposure Prophylaxis Hotline (PEPline) at 
888-448-4911.
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When to get expert advice for PEP

might not be able to confirm with certainty that 
it was occupational transmission of HIV versus 
HIV acquired from another source,” he says.

The risk of transmission from a needlestick is 
still very real, he emphasizes. But post-exposure 
prophylaxis has been effective in greatly reduc-
ing that risk.

UCLA responds to about 300 to 400 blood-
borne pathogen exposures a year, many of them 
involving HIV-positive source patients. There 
have been no known seroconversions in recent 
years, Hudson says.

“All the people in this field believe, even 
though we know there’s underreporting [of 
exposures], that these meds are much more 
effective than they were in the early days when 
they just used AZT [zidovudine],” he says.

Sharps safety technology and greater aware-
ness about bloodborne pathogen risks also have 
contributed to the decline in seroconversions, 
Goldschmidt notes.

Quicker diagnosis with better tests

Another advance — rapid HIV testing — has 
played an important role in PEP improvements. 
The newer rapid tests provide highly accurate 
results within 30 minutes or an hour, says 
Kuhar.

However, even with rapid tests, the prophy-
laxis should start before the source patient 
results are in, Kuhar says. “We do not encour-
age people to wait until the test is back,” he 
says.

In fact, the guidelines suggest having single-
dose “starter packets” of the standard PEP 
regimen so treatment can be given as soon as 
possible, after some initial evaluation, counsel-
ing and baseline HIV testing of the employee. 

Yet the rapid test technology promises to 
reduce some of the fear associated with a 
needlestick. The new “fourth-generation” tests 
are so accurate — they detect both the HIV 
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antibody and antigen p24 antibody — they can 
shorten the entire testing timeframe. Exposed 
employees would be tested at baseline, six 
weeks and four months instead of the usual 
baseline, six weeks, 12 weeks and six months.

“They’re good at detecting HIV earlier than 
previous tests,” says Kuhar. “That’s a very nice 
option, to finish your testing sooner.”

Risk remains with low viral load

There always will be situations that require 
clinical judgment, but the guidelines provide 
some direction on common concerns.

Today, HIV patients receive highly sophisti-
cated drug cocktails that keep their infection 
at bay. Some source patients may have a very 
low or even undetectable viral load. But there 
is still latent infection in the source patient’s 
cells, and employees should still receive post-
exposure treatment, explains Kuhar.

“It still constitutes an exposure to HIV and 
people should be managed appropriately, 
including being offered post-exposure prophy-
laxis,” he says.

Conversely, source patients who have been 
treated with various anti-retrovirals may have 
drug resistance — and that could shape the 
recommended regimen. The guidelines call for 
expert consultation if the source patient has 
known or suspected drug resistance.

PEPline receives about 11,000 calls a year 
related to occupational exposures, says 
Goldschmidt. By making the standard PEP 
response simpler, the calls may become more 
targeted, he says.

But to health care workers who have an 
exposure, the risk of seroconversion may be 
low, but it is still very real, he says.

“It’s absolutely normal and appropriate that 
people are scared,” Goldschmidt says. “Even 
though it’s a small number, people do imag-
ine they are one of the three in a thousand 
[the estimated rate of seroconversion from a 
needlestick, based on previous studies.2 People 
will still remain quite concerned.

“It is reassuring to tell them there haven’t 
been transmissions in the last 13 years — that 
we know about,” he says.
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Cne/CMe Questions

1.  An MRSA prevention study showed universal 
decolonization of patients with mupirocin 
and chlorhexidine was much more effective 
than 
A. decolonizing health care workers
B. red-flagging the records of incoming 
nurse home residents
C. active detection and isolation
D. protective isolation including universal 
gloving 

2.  The concern among many epidemiologists 
and infection preventionists is that 
widespread adoption of the decolonization 
approach will create strains of MRSA staph 
fully resistant to vancomycin. 
A. True
B. False

3.  Researchers estimated this number of fewer 
invasive MRSA infections occurred in the 
United States in 2011 compared with 2005.
A. 24,600
B. 40,000
C. 17,500 
C. 30,800 

4.  Which of the following types of Creutzfeldt-
Jakob Disease is the most common? 
A. sporadic 
B. inherited
C. acquired
D. variant 
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Editor’s note: In this issue of our Joint Com-
mission supplement we complete a two-part 
series on best practices and proven interventions 
to reduce surgical site infections, one of the big-
gest threats to patient safety in the health care 
system. (See TJC Update for IC inserted in the 
July 2013 issue.)

 

Colorectal surgical site 
infections (SSIs) are 
among the most common 

and costly post-op complica-
tions, increasing morbidity and 
mortality and driving up the 
cost of care. Preventing this 
type of SSI is difficult – hence 
national colorectal SSI rates 
in the 15% range. Colorectal 
surgery is a common proce-
dure across different types of 
hospitals, can have significant 
complications, but also pres-
ents significant opportunities 
for improvement. Not exactly 
low-hanging fruit, but the Joint Commission 
Center for Transforming Healthcare decided 
to form an ambitious collaborative to reduce 
this critical group of SSIs. 

“It’s been a challenging project as every-
body knows in terms of surgical site infec-
tions,” says Donise Musheno RN, MS, 
CPHQ, Robust Process Improvement Black 
Belt and Project Leader at the TJC Center for 
Transforming Healthcare. “The reason we 

tackled it is that it has been a problem for 
a long time. It was a significant amount of 
work, but at the end of day the surgeons were 
really engaged in the process. The nursing 
staff, the pharmacy staff, everyone was really 
engaged and pleased with the outcome. We 

are finding the same as we are 
now piloting the project.”

The final result of the proj-
ect will be the development of 
a web-based tool in 2014 that 
will allow organizations across 
the country to access the work, 
the interventions and best prac-
tices in prevention of colorectal 
SSIs. 

“The tool itself will do the 
analysis for them and then 
guide them on how to imple-
ment the solutions for each 
organization’s specific contrib-
uting factors,” Musheno says. 

While the pilot phase of the 
project continues, the numbers 

coming out the earlier  phases are impressive. 
The seven health organizations that volun-
teered for the project, saved more than $3.7 
million in costs for 135 avoided SSIs in the 
initial data analysis. After the two-and-a-half 
year project – done in collaboration with the 
American College of Surgeons -- there was an 
overall reduction in superficial incisional SSIs 
by 45% and all types of colorectal SSIs by 
32%. 

Joint Commission, collaborating hospitals
put problem of colorectal SSIs behind them  
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No small change 

Applying the reduction in SSIs to the annual 
case load of colorectal surgeries at the par-
ticipating hospitals suggests that they will 
experience 384 fewer SSI cases and save $10.6 
million per year as the result of this work. The 
average length of stay for hospital patients 
with any type of colorectal SSI decreased from 
an average of 15 
days to 13 days. 
In comparison, 
patients with no 
SSIs had an aver-
age length of stay 
of eight days.

“In our hospi-
tal our [colorec-
tal] SSI rate — as 
expected for this 
population nation-
ally – was around 
15% to 18%,” 
says Shirin Tow-
figh, MD, FACS, 
attending sur-
geon and surgeon 
champion at 
Cedars-Sinai Med-
ical Center in Los 
Angeles. “That 
means for every 
six patients or so one patient will have an SSI.  
With that in mind, our goal with the Joint 
Commission was to reduce these SSI rates by 
at least half towards the end of the project. 
I’m glad to say that we were able to reduce 
our SSI rate from an average of about 15.5% 
down to 5.5%, which is a 65% rate reduction 
within only 10 months. Since the end of the 
project we have continued with implemen-
tation of all the different steps we made to 
reduce surgical site infections, and we have 
been able to sustain that below 5%.”

The project addressed preadmission, preop-
erative, intraoperative, postoperative and post 
discharge follow-up processes for all surgi-
cal patients undergoing emergency and elec-
tive colorectal surgery, with the exception of 
trauma and transplant patients and patients 
under the age of 18. Project participants stud-
ied the potential factors that contribute to all 
three types of colorectal SSIs — superficial 
incisional, deep incisional and organ space 

SSIs, which affect organs and the space sur-
rounding. 

“One of the major areas that a lot of the 
organizations focused on was their closing 
process — making sure the teams really clearly 
communicated when they were about to close 
the case and making sure that they were clos-
ing with new sterile instruments,” Musheno 
says. “So they either had a separate closing 

tray that they used or they 
kept the closing instruments 
separate on what we call the 
‘back table,’ which was not 
actively in the field. They 
would bring those to the field 
at the time to close.”

The strategy was designed 
to reduce the risk of patho-
genic transmission via the 
instruments used during the 
operative procedure. It sounds 
simple, but “the hospitals  
didn’t have as coordinated 
of an effort for all of those 
pieces, so I’m assuming that 
there is also the potential that 
it is not being consistently 
done [at hospitals] across the 
country,” she says. 

 “Obviously working in the 
colon is a risk area to begin 
with, so they used new fresh 

sterile supplies to close the case,” Musheno 
says. “They would also change their gloves. 
Some organizations changed gowns if they 
were visibly soiled -- some of the organiza-
tions changed the gowns regardless. They also 
changed things like the suction catheters to get 
fresh sterile access or [changed out] anything 
that would contact the patient prior to closing. 
Everything would be fresh.”

Another big area that organizations focused 
on was appropriate timing of antibiotic deliv-
ery and discontinuation before and after 
surgery, and they also developed consistent 
protocols for skin preparation and disinfection 
with chlorhexidine, she added. 

The project addressed the problem of 
colorectal SSIs using Robust Process Improve-
ment™ (RPI) methods. “Essentially it’s using 
Lean Six Sigma and change management tools, 
” she says.  

Using RPI, project participants measured the 
magnitude of the problem, pinpointed  con-

“I’m glad to say that we 

were able to reduce our 

SSI rate from an average of 

about 15.5% down to 5.5%, 

which is a 65% rate reduc-

tion within only 10 months.”

— Shirin Towfigh, MD, FACS, 

attending surgeon and surgeon cham-

pion, Cedars-Sinai Medical Center, 

Los Angeles
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Can we talk? Physicians 
don’t wash up as often 
as other HCWs
By Ana Pujols McKee, MD, Executive Vice 
President and Chief Medical Officer, The Joint 
Commission

Admit-
tedly, this 

is a “touchy” 
topic for phy-
sicians, but I 
will dare to 
ask the ques-
tion: why do 
some physi-
cians resist 
adopting 
and adhering 
to practices 
that improve 
patient 
safety? I am 
not talking 
about com-
plex interventions; I’m talking about hand 
hygiene, the relatively simple act of washing 
one’s hands. As health care organizations 
monitor hand hygiene compliance, they con-
sistently identify physicians as trailing woe-
fully behind other health care workers. 

The evidence which supports how hand 
hygiene can significantly reduce the risk of 
acquiring a health care-associated infection 
has been well established for decades. Yet 
the same physicians who turn towards the 
evidence-based methods for their practice, 
ignore the compelling evidence demonstrat-
ing that hand hygiene reduces risk. In some 
ways, this is incomprehensible. Why would a 
physician not want to protect their patients 
from these nasty infections during a time 
when the patient is most vulnerable and 

tributing causes, and developed specific tar-
geted solutions that were tested in real-world 
situations. The hospitals in the SSI project 
identified 34 unique correlating variables that 
increase the risk of colorectal SSIs, including 
patient characteristics, surgical procedure, 
antibiotic administration, preoperative, intra-
operative and postoperative processes, and 
measurement challenges.

Casting a wide net 

“They really started by casting a wide net, 
looking at data across all different types of 
contributing factors,” Musheno says. “Then 
they zeroed that down to their list of 34 that 
they found to be significant in increasing the 
risk of SSIs. We’re assuming those 34 are the 
general ones that could come out across the 
country, but we are still in the pilot testing 
phase and we are working with four differ-
ent organizations right now,  going through 
the same process starting with that already 
honed down list of 34. We are also checking 
to make sure that there are no other contrib-
uting factors or other targeted solutions that 
we may need to include in the work.” 

Examples of some of the targeted solutions 
to reduce superficial incisional colorectal 
SSIs included establishing specific criteria 
for the correct management of specific types 
of wounds, an approach that promotes heal-
ing and helps decrease the risk of developing 
SSIs. Examples of some of the targeted solu-
tions to reduce all types of colorectal SSIs 
include warming interventions to ensure that 
the patient’s temperature was consistently 
maintained at the recommended range for 
optimal wound healing and infection preven-
tion.  

 Over the course of the project, it 
became apparent that the “one size fits all” 
approach in measuring and reducing the 
different levels of colorectal SSIs would 
not have the same success for all types of 
colorectal SSIs, especially organ space SSIs. 
These particularly challenging SSIs require 
more in-depth investigation, especially in 
surgical techniques and protocols. Further 
work is being conducted by the pilot orga-
nizations to validate measurement tools and 
identify significant correlating factors that 
can be improved upon to reduce these more 
severe types of SSIs. n
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To address such issues, the ACS recommends 
a recently published description of the program 
at  Virginia Mason Medical Center in Seattle, 
WA, where quality improvement interventions 
in the surgical instrument sterilization process 
were based on adoption of a specific set of Lean 
production improvement methods called the 
Virginia Mason Production System (VMPS). An 
article in The Joint Commission Journal on Qual-
ity and Patient Safety describes how the center 
used VMPS to improve surgical sterile instru-
ment processing in its 24 operating rooms, where 
approximately 18,000 operative procedures are 
performed annually.2

The 37-month project at Virginia Mason relied 
on a quality monitoring approach that was devel-
oped to identify and categorize errors in sterile 
instrument processing through use of a “daily 
defect sheet.” The organization used Lean meth-
ods to reduce risks in sterile processing of surgical 
instruments by creating separate steps of defined 
work related to assembling and packaging the 
instruments and by rearranging the physically 
confined sterile processing workspace to accom-
modate the new work processes. The center also 
developed a brief checklist and other processes 
to mistake-proof sterilization, created an instru-
ment sterilization certification training program 
for staff, and sought continuous feedback on the 
sterilization processes, the ACS reported.

As a result of the project, the instrument ster-
ilization error rate decreased 50%, going from 
3.0 per 100 surgical procedures at baseline to 1.5 
in the final sustainability period. Improvements 
were observed in multiple categories of error 
types, particularly assembly errors in packaging 
and foreign objects such as pens and paper clips. 
Although process reviewers at Virginia Mason 
were unable to directly measure and attribute 
specific clinical outcomes to the surgical instru-
ment processing interventions, reviewers antici-
pate the improved processes will contribute to 
lower infection rates, fewer surgical errors, and 
reduced costs, the ACS concluded.

RefeRenceS 

1. American College of Surgeons. Using Lean methodology 
to improve sterilization of surgical instruments Bulletin of the 
ACS. June 1, 2013: http://bulletin.facs.org/2013/06/using-
lean-method/ 
2. Blackmore CC, Bishop R, Luker S, et al. Applying Lean 
Methods to improve quality and safety in surgical ster-
ile instrument processing. Jt Comm J Qual Patient Saf 
2013;39(3):99. n

trusting their care in our hands? That is, 
unwashed hands?

Another missed opportunity is compliance 
among physicians in using two patient iden-
tifiers, which also falls behind other health 
care workers. The simple task of using two 
patient identifiers significantly reduces the 
risk of giving the patient the wrong treat-
ment, procedure or test. Yet once again, a 
fundamental concept of probability is rou-
tinely ignored by some.

In trying to make sense of this, I can 
only conclude that these behaviors reflect 
a sense among some physicians that these 
safe practices apply to others. If so, our col-
leagues can benefit from some “just in time” 
coaching. The next time you see a physician 
colleague ignore the safe practice of hand 
hygiene, I encourage you to kindly remind 
them that hand washing is a data-proven 
method of protecting patients from health 
care-acquired infections, and  that patients 
expect their doctors to wash their hands. 
And if more needs to be said, pause, and 
then say, “Let’s talk over a cup of coffee, 
but first, let me wash my hands.”

Let’s help our colleagues get on board. n 

Reducing errors in ster-
ile processing of OR 
instruments
Targeting lower infection rates. reduced costs

Although health care providers are well aware 
of how important it is to clean, disinfect, and 

sterilize medical equipment, devices, and sup-
plies, The Joint Commission has observed several 
significant missteps in these processes in recent 
years, the American College of Surgeons (ACS) 
reports.1

The ACS cites “issues related to the proper 
use of steam sterilization as well as the unprec-
edented pace at which new devices and resistant 
pathogens have emerged and generated concern. 
In response, The Joint Commission has revised 
a standard and two elements of performance 
related to reducing these risks in ambulatory care 
facilities, critical access hospitals, hospitals, long-
term care facilities, and office-based surgery cen-
ters, the ACS reports.


