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An endemic foothold? 44 cases of CRE in Northeastern Illinois 

By Gary Evans, Executive Editor

An upper endoscopy procedure performed on some half million 
patients annually in the U.S. may pose risk for transmission of the 

emerging New Delhi variety of carbape-
nem-resistant Enterobacteriaceae (CRE) 
even if current cleaning and high level dis-
infection protocols are followed, Hospital 
Infection Control & Prevention has learned. 

That’s one of the sobering consider-
ations in the aftermath of a hospital CRE 
outbreak in Illinois that did not end until 
the facility went beyond standard practice 
recommendations to gas sterilization with 
ethylene oxide for scopes used in endo-

CRE endoscope outbreak raises troubling questions 
about reprocessing, emerging New Delhi enzyme

OK, this may really be
the stuff of nightmares 
Researchers create hyper-virulent CRE in the lab

By Gary Evans, Executive Editor 

I have been reluctant to embrace the somewhat melodramatic 
moniker of “nightmare bacteria” for emerging carbapenem-resis-
tant Enterobacteriaceae (CRE), which includes Klebsiella pneu-
moniae carbapenemase (KPC) and New Delhi metallo-β-lactamase 
(NDM).

Then I found out what was frozen in a lab in New Jersey.
Nightmares continued on page 19.

Continued on page 14.
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Editorial Questions
For questions or comments, call 
Gary Evans at (706) 310-1727.

scopic retrograde cholangiopancreatography 
(ERCP).1

“Gas sterilization would be rare for [ERCP],” 
says Bret Petersen, MD, FASGE, governing 
board councilor of the American Society for 
Gastrointestinal Endoscopy. “We use gas steril-
ization predominately when doing a procedure 
in an operating room setting where a surgeon 
is inserting a scope through a hole in the 
abdomen. But when you are working through 
the mouth that would be rare and relatively 
impractical. This is an unusual [CDC] report. It 
begs a lot of questions, but also raises a lot of 
concerns.”

The mystery is that no breaks in clean-
ing and high level disinfection protocols were 
found. As the investigation continues, the 
Centers for Disease Control and Prevention 
recommends that health care facilities con-
tinue to specifically follow the device manufac-
turer’s reprocessing protocols for ERCP scopes.

“Right now the CDC is not recommending 
to move from high level disinfection to steril-
ization,” says Alexander Kallen, MD, MPH, a 
medical epidemiologist and outbreak response 
coordinator in the CDC Division of Healthcare 
Quality Promotion. “Our main recommendation 
is that facilities review their practices to make 
sure they adhere to exactly what the manufac-
turer recommends.”

The number of ERCP procedures done annu-
ally is dwarfed by those done for colonoscopy 
and other common endoscopies, but some 
450,000 to 500,000 ERCPs are performed each 
year in the U.S., Petersen says. The infec-
tion rate for ERCP, a procedure usually done 
to diagnosis and treat the bile and pancreatic 
ducts, is typically 1% or less, he adds. 

New Delhi enzyme in E. coli 

The Illinois CRE outbreak is also notable for 
the infecting agent: a strain of Escherichia coli 
that is highly resistant to antibiotics due to the 
presence of the New Delhi metallo-β-lactamase 
(NDM) enzyme. CRE that produce Klebsiella 
pneumoniae carbapenemase (KPC) have been 
responsible for much of the increase of CRE in 
the United States, but infections of the NDM 
variety appear to be increasing after originally 
emerging in Asia. 

Essentially, both KPC and NDM are enzymes 
that break down carbapenems, a mainstay 
group of antibiotics for bacterial infections. 
Moreover, CRE strains often carry additional 
resistance mechanisms against many other 
antibiotics. Pan-resistance in CRE has been 
reported, as a KPC isolate from a patient 
was resistant to all antibiotic agents tested, 
including the carbapenems, polymyxin B, and 
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tigecycline.2 An isolate of CRE with the NDM 
enzyme from a patient at a Rhode Island hos-
pital in 2012 was resistant to 24 antibiotics, but 
remained susceptible to tigecycline, colistin, 
and polymyxin B.3 

The CDC has been actively responding to 
reports of NDM, concerned that it may establish 
an endemic presence much like KPC has in the 
Northeast and other areas of the country. The 
emergence of NDM in E. coli in this outbreak is 
the last thing public health officials want to see. 
With E. coli a frequent cause of community-
acquired urinary tract infections, the idea of 
a run of the mill UTI morphing into an almost 
untreatable infection underscores the impor-
tance of containing NDM. (See related story, p. 

21) 
 “The reason we 

are very aggres-
sive when we see it 
is because we are 
concerned that this 
particular enzyme 
has the potential 
to add to the bur-
den [of infections] 
that we are already 
seeing with KPC,” 
Kallen says. “With 
Klebsiella, we tend 

to think more about hospital bugs although you 
can occasionally see it in the community. E. coli 
is more of a 50/50 bug — we see it about half 

in hospitals and about half outside the hospital. 
E. coli is the most common cause of community 
UTIs. We haven’t seen this yet, but the concern 
is that [NDM] could move into more E. coli in 
the community.”

The outbreak begins

The Illinois outbreak included nine patients 
with positive cultures for NDM-producing E. 
coli (eight clinical cultures and one rectal sur-
veillance culture) who were identified in north-
eastern Illinois from March to July 2013, the 
CDC reported. “One of those first nine cases 
was in a long term care facility,” says Jennifer 
Hunter, DrPH, a CDC Epidemic Intelligence 
Service (EIS) officer who investigated the out-
break. 

The eight other cases were treated at the 
same hospital, which HIC has confirmed to be 
Advocate Lutheran General Hospital in Park 
Ridge, IL. Hospital officials declined to be 
interviewed, but provided answers to a few 
questions via email. (See story, p. 16.) 

To determine risk factors for acquiring 
NDM-producing CRE, the CDC investigators 
conducted a case-control study that compared 
the eight infected hospital patients against 27 
randomly selected control patients. A history 
of undergoing ERCP at Lutheran General was 
strongly associated with case status (six of 
eight [75%] versus one of 27 [4%]). 

“Our leading hypothesis is that the scope 

Module 4 - Duodenoscope Elevator Channel (ERCP Elevator Channel)

SOURCE: Centers For Disease Control & Prevention
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became contaminated at some point and the 
contamination persisted on the endoscope and 
was transferred from patient to patient,” says 
Lauren Epstein, MD, a CDC EIS officer who 
investigated the outbreak. 

After manual cleaning and high-level disin-
fection in an automated endoscope reproces-

ser, cultures were obtained from the ERCP 
endoscope used on five of the case-patients. 
NDM-producing E. coli and KPC-producing K. 
pneumoniae were recovered from the termi-
nal section (the elevator channel) of the device, 
the CDC reported. (See illustration, p. 15.) The 
E. coli isolate was highly related (>95%) to the 

Responding to questions from Hospital 
Infection Control & Prevention, a physi-
cian at Advocate Lutheran General Hospital 
in Park Ridge, IL — the hospital involved in 
a recent outbreak of carbapenem-resistant 
Enterobacteriaceae (CRE) — says that the 
infections were only susceptible to a few antibi-
otics but no patient deaths occurred.

The Centers for Disease Control and 
Prevention reported an outbreak at the hospi-
tal of New Delhi metallo-β-lactamase produc-
ing Escherichia coli associated with endoscopic 
retrograde cholangiopancreatography (ERCP).1 
The endoscopes used to perform ERCP were 
implicated in the outbreak, which subsided 
when the hospital went from high level disin-
fection to gas sterilization. 

Though a request for a telephone inter-
view was declined by the hospital, Leo Kelly, 
MD, vice president of medical management at 
Advocate Luther, provided a few brief written 
answers to questions submitted by email by 
HIC. 

HIC: The CDC reports that from March to 
July 2013, nine patients with positive cultures 
for NDM-producing E. coli (eight clinical cul-
tures and one rectal surveillance culture) were 
identified. What were the symptoms of the 
patients that prompted these clinical cultures? 
Can you comment on the severity of these 
infections and the patient outcomes? Were 
there any deaths? 

Kelly: “As with any patient that presents with 
signs of active infection, (i.e. fever, elevated 
white count, wound infection), a clinical workup 
is initiated to determine the underlying cause. 
All patients were treated and released from 
Lutheran General Hospital. To our knowledge, 
no deaths have occurred.”

HIC: Was the E. coli strain highly drug 
resistant or were you able to find antimicro-
bial options for treatment? If so, which drugs 
proved effective?

Kelly: “Yes, this organism is multi-drug 
resistant. There were some limited treatment 
options that were used, such as tigecycline and 
colistin. Some patients also received an amino-
glycoside, which proved to be effective.”

HIC: What level of isolation did you place the 
patients on and did any transmission occur that 
was not related to the contaminated endo-
scopes? 

Kelly: “All patients identified with multi-drug 
resistant organisms are placed in contact isola-
tion, based upon the CDC transmission-based 
guidelines. We found no evidence of any addi-
tional transmission.”

HIC: Have you been able to determine how 
the outbreak originated? For example, if you 
were able to determine the index case, was it 
in a person who recently traveled out of the 
country (i.e. India)? 

Kelly: “This is still under investigation.” 
HIC: The CDC reports you went from high 

level disinfection to ethylene gas sterilization, 
stopping the outbreak. Are you going to con-
tinue this sterilization approach going forward 
for the ERCP scopes?

Kelly: “At this time, we are continuing this 
process until further recommendations are 
made by the CDC or FDA.”

REFERENCE

1. Centers for Disease Control and Prevention. Notes 
from the Field: New Delhi Metallo-β-Lactamase–Pro-
ducing Escherichia coli Associated with Endoscopic 
Retrograde Cholangiopancreatography — Illinois, 
2013. MMWR 2014; 62(51):1051-1051 n

Hospital: No patient deaths linked to CRE outbreak

Continuing with gas sterilization of scopes
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outbreak strain by pulsed field gel electrophore-
sis. The hospital contacted 91 additional patients 
who had undergone ERCP, warning them that 
they had been potentially exposed to a contami-
nated endoscope. Of the 50 who returned, 23 
(46%) were positive for NDM-producing E. coli.

The hospital subsequently decided to expand 
patient notification to all 243 patients who 
had exposure to any ERCP endoscope begin-
ning January 1, 2013, but no additional culture 
results had been reported as this issue went 
to press. Though the CRE cases identified thus 
far primarily represent colonization rather than 
symptomatic infection, the finding underscores 
how an emerging pathogen can begin taking a 
foothold in a community population. Indeed, an 
additional 12 patients with NDM-producing CRE 
were identified in northeastern Illinois in 2013, 
bringing the total of known cases in the area to 
44, the CDC reported. 

 “Of the total of 44 patients that were identi-
fied throughout this whole investigation, most of 
which were from this particular hospital, about 
14 or so were for clinical cultures, indicating 
they had some symptoms or clinical manifesta-
tions,” Kallen says. “But the vast majority were 
surveillance cultures, suggesting these patients 
were colonized but the bacteria was not truly 
infective.”

It is also possible that a larger reservoir of 
NDM CRE may be going undetected, as the colo-
nized, asymptomatic patients would not likely 
have been identified in the absence of an out-
break. In a CRE outbreak reported in Colorado 
last year the CDC reported that “acquisition of 
NDM-producing CRE by some patients was not 
explained by direct overlap and suggested that 
undetected, asymptomatically colonized patients 
were involved in some transmission routes. How 
NDM-producing CRE was introduced to the facil-
ity is unclear.”4 

The question of CRE introduction and patient 
travel history is also intriguing in the Illinois 
outbreak. NDM was first reported in 2009 in a 
patient who had been hospitalized in New Delhi, 
India, and travel history and particularly medical 
care in Asia may be epidemiologically important 
in investigating NDM outbreaks. For example, 
in the aforementioned case of transmission of 
NDM-producing CRE at a Rhode Island hospital, 
the index case was a patient who had recently 
been hospitalized in Vietnam. In the Illinois 
outbreak, three of the CRE patients had a travel 
history to one of the endemic regions for NDM 

but they were identified later in the outbreak 
and none appeared to be the index case that 
introduced the pathogen, CDC investigators told 
HIC.

“If you look across the clusters the primary 
risk factor has been hospitalization outside the 
United States and that is still the primary risk 
factor,” Kallen says, adding that the CRE out-
break in question may be the result of a “back-
ground” rate of transmission. 

Reprocessing machine cultures negative 

As a result of the CDC investigation, in 
September 2013 Lutheran General changed 
ERCP endoscope reprocessing from automated 
high-level disinfection to gas sterilization. No 
new cases with exposure to a gas-sterilized 
ERCP endoscope have been identified. Again, 
retrospective review and direct observation 
of endoscope reprocessing by CDC investiga-
tors did not identify lapses in the cleaning and 
disinfection protocol. 

“The automated reprocessor was the same 
for all cases,” Kallen says. “Multiple cultures of 
the AER [automated endoscope reprocessor] 
did not grow any CRE. The machine was also 
thoroughly evaluated by the manufacturer. So, 
although this is possible, we were not able to 
identify any abnormalities. In total there were 
three implicated endoscopes — all the same 
brand and model.”

HIC asked Kallen whether it is possible that 
breaks in infection control protocols were 
missed during the investigation or that staff 
had already corrected the problem before the 
CDC arrived.

“We cannot comment on the practices 
before we evaluated them except to say that 
they had been reviewed by the IPs and the 
manufacturer prior to our arrival and no issues 
were found,” he says. “In addition, at least two 
[CRE] cases had ERCP after our assessment of 
their practices. This was before they moved to 
sterilization. We are not aware of any cases or 
positive ERCP endoscope cultures since they 
switched.” 

Previous studies have shown an association 
between ERCP endoscopes and transmission of 
multidrug-resistant bacteria, as the complex 
design of the endoscopes may make them dif-
ficult to clean.5,6 

“We know that cleaning an ERCP scope is a 
little more challenging than cleaning a regular 
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scope because of the complexity and so many 
different channels,” Petersen says. Indeed, the 
author of one of the published reports indi-
cated that “the problem may have arisen from 
inadequate processing of the endoscopes given 
that the terminal parts of some of the scopes 
contain intricate structures that may harbor 
biologic debris where [CRE] may multiply and 
flourish.”7 

CDC investigation continues

In the wake of the outbreak, the CDC is 
pursuing several lines of investigation to deter-
mine how transmission occurred without lapses 

in cleaning and disinfection protocols. One is 
whether CRE has the ability to form persistent 
biofilms that are particularly difficult to eradi-
cate from a scope. A biofilm typically appears 
when microorganisms attach on a surface to 
form a kind of interconnected colony. 

“Biofilms might build up [on endoscopes] 
and might be a source of infections that is 
hard to eradicate,” Petersen says. “But we 
actually have not seen biofilms like this where 
it could be identified as being a problem 
despite optimal practices.”

The CDC is researching the biofilm issue, 
but has not found any distinct differences with 
NDM-producing CRE compared to other bacte-

As carbapenem-resistant Enterobacteriaceae 
(CRE) continues to increase, the Centers for 
Disease Control and Prevention has created 
an infection control toolkit on this problematic 
pathogen. (http://1.usa.gov/1as2SZB). Here 
are a few key take-home points on CRE:

Patient risk factors: The main risk fac-
tors for CRE acquisition in the United States 
include exposure to healthcare and exposure 
to antimicrobials. Healthcare-related risk fac-
tors include poor functional status, exposure to 
an intensive care unit, and mechanical ventila-
tion. Outbreaks of CRE have also been associ-
ated with exposure to long-term care settings. 
Several antimicrobials have been associated 
with CRE acquisition, including carbapenems, 
cephalosporins, fluoroquinolones, and vanco-
mycin. 

Infections: CRE can cause infections in 
almost any body part including bloodstream 
infections, ventilator- associated pneumonia, 
and intra-abdominal abscesses. Based on infor-
mation from a CDC pilot surveillance system, 
most CRE infections involve the urinary tract, 
often in people who have a urinary catheter or 
have urinary retention. It is important to note 
that CRE kills up to half of patients who get 
bloodstream infections from them.

Transmission: In healthcare settings, CRE 
are usually transmitted from person to person, 
often via the hands of healthcare personnel 
or by contaminated medical equipment. As 

Enterobacteriaceae can commonly be found 
in stool or wounds, contact with these might 
be particularly concerning. Ensuring the use 
of personal protective equipment during and 
good hand hygiene following exposure to the 
patient’s immediate environment, especially 
when cleaning up stool or changing wound 
dressings, is very important. The role of trans-
mission directly from the environment to 
patients is controversial and requires further 
investigation. Strategies to eliminate CRE trans-
mission in healthcare settings focus primar-
ily on recognizing cases, placing colonized or 
infected patients on contact precautions, and 
using medical devices and antimicrobials wisely. 
Specific detailed recommendations on prevent-
ing CRE transmission in healthcare settings can 
be found in the CRE Toolkit.

Discontinuing contact precautions: There 
is currently not enough information for CDC to 
make a general recommendation on when iso-
lation can be discontinued for patients colonized 
or infected with CRE. Of note, in investigations 
in which CDC has participated, it is clear that 
patients can be colonized for long periods of 
time (e.g., months). In addition, if discontinu-
ing contact precautions based on the results of 
surveillance cultures, it is probably best not to 
base this decision on a single negative culture 
as previous experience suggests that patients 
can be intermittently positive on serial surveil-
lance cultures, the CDC notes. n

As CRE increases don’t forget CDC toolkit  
CDC resources to meet the threat and prevent infections
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ria, Kallen says. “We haven’t found that these 
particular organisms are more likely to form 
biofilm than other ones that are associated 
with biofilms like pseudomonas,” he says.

Another possibility is that NDM-producing 
CRE is resistant to the chemicals used for high 
level disinfection, he adds.

“The CDC is looking at whether these 
organisms could have a higher threshold [of 
resistance] to the disinfectant,” Kallen says. 
“Certainly there is no reason to expect that 
although there has been at least one report of 
pseudomonas with a higher threshold of resis-
tance to these disinfectants.”

In the meantime, health care facilities with 
CRE outbreaks should consider the possibility 
of ERCP-related transmission, the CDC empha-
sizes. If ERCP-related transmission of CRE 
is suspected, reprocessing and preventative 
maintenance procedures for ERCP endoscopes 
should be evaluated in consultation with the 
manufacturer, the agency recommends. 

For its part, Lutheran General is staying with 
the gas sterilization protocol for now.
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Nightmares
Continued from cover

Medical researchers have combined a KPC 
strain now common in much of the U.S. with a 
highly virulent isolate from Asia, conferring the 
multidrug resistance of the former and the kill-
ing power of the latter into a new microorgan-
ism worthy of nightmare: Hyper-virulent KPC.

“Most of the KPC strains, especially in the 
United States, are 
not virulent,” says 
researcher Tom 
Chiang, MD, an 
assistant profes-
sor at Rutgers 
and infectious 
disease physi-
cian at the VA 
New Jersey Health 
Care System in 
East Orange. “In 
Asia there are 
Klebsiella pneu-
moniae that are 
not carbapenem 
resistant but they 

are hyper-virulent. They cause invasive disease 
like endocarditis, liver abscesses and so forth. 
A lot of people don’t realize this, but once KPC 
comes into these hyper-virulent strains we are 
in for a treat. We will have a pan-resistant Kleb 
pneumo that is also hyper-virulent. So far it has 
not been hyper-virulent in the United States, 
and the mortality for bacteremia is about 40%. 
So if the hyper-virulent strains obtain this KPC 
we are in a big trouble.”

Though not hyper-virulent, the high morbid-
ity and mortality seen with the predominant 
strains of KPC-CRE in the U.S. likely reflects 
their resistance to multiple antibiotics. In any 
case, such lines of research are controversial, 
with past efforts including recreating the 1918 
pandemic influenza virus and conjugating VRE 
and MRSA to confer vancomycin resistance in 
the latter.1,2 In this case, however, the patho-
gen already exists in the wild based on recent 
reports from China, Chiang says. 

“It has happened already, we need to pre-
pare for it,” Chiang says. “There are reports in 

ment. Correspondence. Am J Infect Control 2013; 
41:850 n
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Asia of this KPC disseminating into their hyper-
virulent strains of Kleb pneumo.”

Indeed, a recently published paper by 
researchers in China reports the phenomenon, 
warning that “K. pneumoniae carbapenemases 
being found in virulent K. pneumoniae should 
be emphasized, as this will eventually become a 
global health threat.”3 As KPCs continue to dis-
seminate in China and mingle with the hyper-
virulent K. pneumoniae strains more of these 
superbugs may begin occurring in nature. 

Hybrid bug lethal to mice 

The research by Chiang and colleagues has 
been submitted for publication and was pre-
sented recently in San Francisco at IDWeek.4 

“Our study was important to show that it is 
possible for the virulent strains to obtain KPCs 
and we’re just beginning to see the tip of the 
iceberg on carbapenem resistant — possibly 
pan resistant -- strains of Klebsiella pneu-
moniae emerge,” Chiang says. “It will prob-
ably first disseminate in Asia as the virulent 
strains are endemic there. If it disseminates 
here, the consequences will be catastrophic for 
the healthcare system. Klebsiella pneumoniae 
is the second most prevalent gram nega-
tive bacteria in our hospital and our affiliated 
hospitals, surpassing Pseudomonas aeruginosa 
several years ago and second only to E. coli 
now. “

Once primarily seen in outbreaks in the 
Northeast, KPC has spread throughout the US 
and most of the world. KPCs are the primary 
mechanism of resistance for an increasingly 
wide range of gram-negative bacteria and are 
no longer limited to expression in K. pneu-
moniae.

 “NDM has not really spread worldwide,” he 
says. “KPC on the other hand is endemic in 
the Northeastern United States and is all over 
Israel and found in Greece. A national survey 
in Taiwan has KPC-2 as the predominate car-
bapenmase. It’s worldwide right now.”

For that matter, Chiang didn’t have to go 
to China to find a hyper-virulent strain of K. 
pneumoniae either. An isolate was gleaned 
from a patient who returned from travel to 
the Philippines and developed a liver abscess 
caused by a hyper-virulent strain of K. pneu-
moniae. “It was a K-2 strain that was hyper-
virulent and caused endocarditis in that 
patient,” he says. 

The two most commonly found KPC strains 
(KPC 2 and 3) at the East Orange VA were 
used as the non-virulent, drug-resistant com-
ponents of the experiment. Conjugation of KPC 
2 and 3 into the K2 serotype KP isolate was 
performed.

“We took that bacterial bug and conjugated 
it — basically ‘mated’ it — with the KPC strains 
we have here,” he says. “The hyper-virulent 
strains took up the KPC [drug resistance] plas-
mid without problem.”

Antimicrobial susceptibility testing for the 
three isolates was done initially and of the 
tranconjugants afterwards. KPC production by 
polymerase chain reaction (PCR) and ampli-
con sequencing confirmed KPC types. PCR was 
also used to detect virulence associated genes. 
KPC 2 and 3 were successfully conjugated and 
retained by the invasive K2 KP recipient iso-
late, the researchers found. 

Though the original isolate from the 
Philippine patient was only resistant to ampicil-
lin, after conjugation the new hybrid bug was 
resistant to all beta lactams. Additionally, it 
retained its lethality on lab mice.

“The hyper-virulent strains kill mice really 
quickly,” Chiang says. “[The local] strain does 
not. So when I conjugated the KPC into the 
virulent strain we tested the lethality again. 
This conjugate strain killed mice really quickly, 
plus being almost pan-resistant to all antibiot-
ics at that point.”
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CDC still hopeful NDM 
threat can be contained
Trying to keep NDM out of E. coli

In a shrinking global village it seems a 
pathogen emerging anywhere is soon a threat 
everywhere, but public health officials are not 
conceding victory to the New Delhi metallo-β-
lactamase (NDM) variety of carbapenem-resis-
tant Enterobacteriaceae (CRE).

Having seen the widespread disbursement of 
another type of CRE — Klebsiella pneumoniae 
carbapenemase, (KPC) — they are still hopeful 
that the much less common NDM can be kept at 
bay. There are some favorable signs in surveil-
lance data collected by the Centers for Disease 
Control and Prevention’s National Healthcare 
Safety Network (NHSN).

“The thing that we are very encouraged about 
is that most places don’t see this [NDM] organ-
ism very regularly,” says Alexander Kallen, 
MD, MPH, a medical epidemiologist and outbreak 
response coordinator in the CDC Division of 
Healthcare Quality Promotion. “When we look at 
our data from the NHSN for health care associ-
ated infections, it’s a vast minority of hospitals 
that are actually seeing these on a regular basis 
— within a six to 12 month period. So the time 
to act is now. There are certainly places in the 
United States where they are more common. 
But if you look kind of broadly across the whole 
U.S. in most areas [NDM-CRE] are relatively 
uncommon, and that’s the time to intervene.”

Since it was first reported in 2009, through 
2012, only 27 patients with NDM-producing CRE 
were confirmed by CDC from isolates submitted 
by state laboratories. However, since January 
2013 a total of 69 patients with NDM-producing 
CRE have been identified in the United States, 
44 of them in the northeastern Illinois area 
where a hospital outbreak occurred. (See related 
story, cover.)

 Enterobacteriaceae are a common cause of 
infections in both community and healthcare 
settings, meaning continuing emergence of 
carbapenem resistance could have consider-
able impact. An estimated 140,000 healthcare-
associated Enterobacteriaceae infections occur 
in the United States each year; about 9,300 
of these are caused by CRE, the CDC reports.1 

The agency recently gave CRE its highest public 

health threat rating of “urgent.” Given the long 
infamous reign of MRSA, it is hard to believe the 
CDC now gives it a lower threat rating than CRE. 
Make no mistake, MRSA still kills more than 
11,000 patients annually, but invasive MRSA 
infections appear to be in decline and there are 
still some drug treatment options. The CDC is 
clearly concerned that CRE is going to continue 
to increase, as one of the factors used in desig-
nating threat status in the report was a 10-year 
projection of incidence.

“Over the last 10 years we have seen about a 
quadrupling of the percent of enterbacteriaceae 
that are resistant to carbapenens,” Kallen says. 
“Our goal is to cut that as we move forward over 
the next 10 years or so, and I think we have a 
good chance of doing that. If you look across 
the board, across the main enterobacteriaceae  
— E. coli, Klebsiella, and enterobacter — almost 
all of the increase has been in Klebsiella, which 
has increased from about 1-2% to about 10%. 
So the other piece to this is that we are trying 
to prevent the emergence of [NDM] — trying to 
decrease the overall increase — while trying to 
keep it stable in Klebsiella.”

It doesn’t help that the drug resistance mech-
anisms in CRE may be genetically transferred via 
plasmids to other types of bacteria, creating the 
possibility of more and different bugs for which 
few treatment options are available. That said, 
some general tendencies are starting to become 
apparent. 

“NDMs tend to be — at least outside the 
United States — found more commonly in E. 
coli, whereas KPCs in the U.S. are more com-
monly found in Klebsiella,” says Kallen. “There 
are some KPCs in E. coli, but most are in 
Klebsiella. So the addition of NDM into the mix 
brings E. coli into the picture more. E. coli are a 
much more common cause of community infec-
tions. It raises the possibility of more spread 
of these bugs outside of health care facilities, 
where we see it now with KPC.”

CDC laboratories have confirmed at least one 
type of CRE in healthcare facilities in 44 states. 
In addition, about 4% of U.S. short-stay hospi-
tals had at least one patient with a serious CRE 
infection during the first half of 2012. About 
18% of long-term acute care hospitals had one, 
the CDC reported. 

A particularly daunting challenge going for-
ward will be preventing CRE transmission in long 
term care and other non-hospital settings. As 
reported recently in San Francisco at the 2013 
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IDWeek meeting, public health investigators 
trying to stop an outbreak of CRE at a skilled 
nursing facility found that “patients with positive 
[CRE] infections were not on contact precautions 
and staff did not have knowledge of CRE or how 
it was transmitted. Deficiencies in hand hygiene 
and contact precautions were detected during 
the observational survey.”2
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CDC: Influenza shots 
prevent hospitalizations
Hospitals post high rates, LTC lags

Here’s another reason to emphasize influenza 
vaccination in long-term care: Last year, vac-
cination prevented an estimated 44,000 flu-
related hospitalizations among older people, 
according to the Centers for Disease Control 
and Prevention.

CDC regularly stresses that “the best way 
you can protect yourself against the flu is to get 
a flu vaccine,” as director Thomas Frieden, 
MD, MPH, said in a press conference. But now 
the public health agency has some numbers to 
illustrate that.

The 2012-2013 season was a relatively 
severe flu season, with about 381,000 flu-
related hospitalizations, Frieden said. Based 
on that, and data on flu vaccine coverage and 
effectiveness, researchers estimated that a 
total of 6.6 million cases and 79,000 hospital-
izations were averted.

Flu-related hospitalizations occur most fre-
quently among the elderly and children four 
and younger. “Much of the illness and hospi-
talizations that we prevented was in the most 
vulnerable people, the youngest and the old-
est,” says Ann Schuchat, MD, director of 
CDC’s National Center for Immunization and 
Respiratory Diseases.

CDC has no data on the impact of increasing 

vaccination rates among hospital employees, 
Schuchat said. “The best data about the impact 
of health care worker vaccination is older data 
that suggests a real benefit for patients in long 
term care facilities when high proportions of 
the health care workers there are vaccinated,” 
she said. “Sadly, that is the population of health 
care workers where we’ve really been lagging 
behind.”

Hospital rates soar

Influenza activity typically peaks between 
January and March, so by the end of 2013, 
there were only early reports of outbreaks.

“Seasonal influenza activity is now beginning 
to increase in parts of the U.S. and we know 
that it will increase in the coming weeks and 
months, but we cannot predict where and when 
and how severe this year’s flu season will be,” 
Frieden said.

Influenza vaccination seemed to be on track 
to mirror the coverage from the prior season 
among health care workers, according to a CDC 
survey.

“By mid-November, we were pretty much 
where we were the year before,” said Schuchat, 
adding that “63% of health care providers had 
gotten flu vaccine by that point this year, just 
about the same as last year.”

Coverage was higher in hospitals, with a vac-
cination rate of 79%. The rate was 60.5% in 
ambulatory care and just 52.6% in long-term 
care, CDC reported.

About half of hospital workers in the 
Internet-based survey reported that their 
employer required the flu vaccine. Not surpris-
ingly, those with an employer requirement had 
the highest vaccination rate — of 90%. Only 
10% of health care workers in long-term care 
reported that their employers have a flu vaccine 
requirement.

Pharmacists were the most likely to get the 
vaccine, with a rate of 90%. Physicians and 
nurses also had high rates, of 84% and 79%. 
Aides or assistants were the least likely to be 
vaccinated, with a rate of 49%.

The survey also revealed some attitudes 
about influenza vaccination:

• About one-quarter of health care workers 
who did not plan to be vaccinated said the rea-
son was “I just don’t want the vaccine.” Another 
25% feared getting influenza from the vaccine 
or having side effects.
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COMING IN FUTURE MONTHS

CNE/CME Objectives

Upon completion of this educational activity, participants 
should be able to:

•  Identify the clinical, legal, or educational issues encoun-
tered by infection preventionists and epidemiologists;

•  Describe the effect of infection control and prevention 
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 independent recommenda-
tions 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. Scan the QR code below or 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 subscriber 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 emailed to you instantly. n

• Health care workers said their main rea-
son for getting the flu vaccine was “to pro-
tect myself from flu” (42%). Only 5.6% said 
protecting patients was the main reason they 
received the vaccine.

• Workers who were 65 or older were slightly 
more likely to receive the vaccine than younger 
workers.

Schuchat emphasized that the vaccination 
numbers were just a “halftime” report, and that 
CDC encourages vaccination throughout the flu 
season. “It’s really where we are at the end of 
the season that matters,” she said. n

n Value-based 
purchasing: Strategies 
to maximize CMS 
reimbursements

n Hospital Acquired 
Conditions: Prevention 
tips to avoid them and 
CMS pay cuts

n The IP role in the 
growing push for 
antibiotic stewardship 

n Health workers in 
long–term care: How 
much do they really 
know about C. diff

n Rumors for 
resolution: The CMS 
is poised to release its 
infection survey tool. 
Stay tuned
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CNE/CME Questions

1.  An outbreak of carbapenem-resistant Entero-
bacteriaceae (CRE) linked to endoscopes did not 
end until the hospital took which of the following 
measures?
A. active surveillance cultures for CRE in incoming 
patients
B. manually brushing of scopes to remove biofilm
C. gas sterilization of scopes with ethylene oxide
D. all of the above
 

2.  The Illinois hospital outbreak of CRE was caused 
by which of the following pathogens acquiring the 
New Delhi metallo-β-lactamase enzyme?
A. Escherichia coli 
B. Klebsiella pneumoniae 
C. Pseudomonas aeruginosa
D. None of the above  
 

3.  The Centers for Disease Control and Prevention 
warned not to necessarily rely on a single negative 
culture result to discontinue contact isolation for 
CRE because patients can be intermittently posi-
tive on serial surveillance cultures.
A. True
B. False 
 

4.  After medical researchers conjugated Klebsiella 
pneumoniae carbapenemase (KPC) with a highly 
virulent Klebsiella pneumoniae isolate from Asia the 
resulting microorganism was:
A. highly drug resistant but not virulent
B. hyper-virulent but susceptible to beta-lactam 
antibiotics
C. highly virulent and resistant to all beta-lactams 
antibiotics
D. non-lethal in lab mice

NEW WEBINAR SERIES
Infection Control Updates:

Complying with CMS & TJC Standards

• Course 1: CMS Interpretive Guidelines on 
Infection Control
Tuesday, February 4th, 2014 

• Course 2: The Revised CMS Infection Control 
Worksheet 
Tuesday, February 11th, 2014 

• Course 3: Safe Injection Practices: Compliance 
with CDC and the CMS Hospital CoP 
Standards
Tuesday, February 18th, 2014 

• Course 4: TJC Infection Control Standards
Tuesday, February 25th, 2014

Visit  ahcmedia.com/FebSeries 
or call 1-800-688-2421 for more info and to register!

4 COURSES covering key infection control 
topics

RECEIVE reliable guidance on compliance 
from Sue Dill Calloway, an expert in the field 
and seasoned educator

PREPARE for harsher surveys and feel confident 
in your infection control knowledge

25%
OFF

Receive a 25% discount 
when you register for  
all 4 courses!

http://ahcmedia.com/FebSeries

