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Editorial

Gram-Negative, Hospital-Acquired Infections:
A Growing Problem

Lennox K. Archibald, MD, FRCP, DTM&H

This issue of Infection Control and Hospital
Epidemiology contains multiple articles focusing on the
clinical and public health implications of infections by
extended-spectrum beta-lactamase (ESBL)-producing
Enterobacteriaceae, Pseudomonas aeruginosa, and
Acinetobacter baumannii and their resistance profiles to
commonly prescribed antimicrobials. The first five articles
in this issue!® add to a growing body of literature that sub-
stantiates the following: (1) as in North America, gram-
negative pathogens are important causes of hospital-
acquired infections in Europe and Asia; (2) antimicrobial
resistance among gram-negative pathogens is a global
problem; (3) the pathogens encountered in healthcare
institutions in North America, Europe, and Asia are, for
the most part, similar; (4) the risk factors (eg, device use
or antimicrobial overprescribing) associated with hospital-
acquired infections and antimicrobial resistance are uni-
versal; (5) surveillance activities are important for the
characterization and control of gram-negative, healthcare-
associated infections in Europe and Asia and require
appropriate integration of epidemiologic, microbiologic,
and clinical data; and (6) the microbiology laboratory is
important in the characterization and control of health-
care-associated infections and antimicrobial resistance.

In the first article in this issue of Infection Control
and Hospital Epidemiology, Yu et al. used a combination of
phenotypic and molecular typing methods to demonstrate
clonal dissemination of ESBL-producing Klebsiella pneumo-
nige in 24 hospitals located in several regions of Taiwan.!
Using a combination of ribotyping and pulsed-field gel elec-
trophoresis (PFGE), they identified two epidemic clones in
hospitals located in the northern and central regions of the
country. Within each clone, however, there were variations

in the antibiogram and isoelectric focusing profiles of iso-
lates. Their findings suggest significant intrahospital and
interhospital clonal transmission of ESBL-producing K.
prneumoniae and confirm the ubiquity of this resistant
pathogen in major teaching hospitals in all regions of
Taiwan. They provide evidence that interinstitutional trans-
mission of ESBL-producing K. preumoniae parallels the
movement of mobile patient populations. Previously,
Monnet et al. used molecular typing to demonstrate inter-
hospital transmission of ESBL-producing Klebsiella species
in one region of the United States, and concluded that phys-
ical proximity of hospitals might facilitate interhospital
transmission of ESBL-producing K. pneumoniae.® More
recently, the results of a case—control study at a district
teaching hospital in Taiwan identified ceftazidime use as an
independent risk factor associated with acquisition of
ESBL-producing K. pneumoniae.” The findings of Yu et al.
are consistent with those of a 2004 report of nationwide sur-
veillance data on antimicrobial resistance among gram-neg-
ative pathogens in 21 Taiwanese medical centers—gram-
negative bacterial resistance is prevalent in medical centers
and regional hospitals throughout Taiwan.®

In the second article in this issue of Infection Control
and Hospital Epidemiology, Rodriguez-Bafio et al. report the
results of a multicenter study conducted to characterize the
clinical features and molecular epidemiology of A. bau-
mannii infections in 28 hospitals in Spain that together
served a catchment area containing approximately 25% of
the Spanish population.? During November 2000, every
new patient with A. baumannii infection or colonization
was included in the study: all isolates were typed first using
phenotypic methods and then using genotyping with
PFGE. Twenty-five (89%) of the 28 participating hospitals
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identified 206 patients with A. baumannii infection or colo-
nization—>53% of the patients were infected and the rest
were colonized. Affected patients were most often in inten-
sive care units (ICUs) (47%), followed by the medical and
surgical wards (25% in each). The highest A. baumannii
rates were found in paraplegic centers. The most frequent-
ly affected body site was the respiratory tract, followed by
surgical wounds and the urinary tract. Most isolates from
patients in the paraplegic center came from the urinary
tract, suggesting that the urine of catheterized patients may
be an important reservoir. Rodriguez-Bafio et al. found no
association between A. baumannii infection or colonization
and geographic location, hospital size, type of hospital, or
service specialty. Although a predominant clone was
observed in 14 of the 28 hospitals and imipenem resistance
was more frequent (57%) in university hospitals, wide het-
erogeneity was found among isolates of A. baumannii from
different hospitals. This study confirmed that A. baumannii
was present in most of the hospitals that provide services
to nearly 25% of the population of Spain and that the respi-
ratory tract was the most common site of infection. Of
particular concern were the difficulty in distinguishing clin-
ically significant infection from colonization and the unnec-
essary antimicrobial use that might be associated with the
latter.

In the third article in this issue of Infection Control
and Hospital Epidemiology, Ortega et al. describe a single-
center, retrospective cohort study characterizing the
epidemiology and outcomes associated with multidrug-
resistant P aeruginosa infection and colonization among
critically ill patients in the ICU of a university hospital in the
Netherlands.? Their study integrated comprehensive clini-
cal, epidemiologic, and microbiologic data components. To
ascertain the mode of transmission among patients, strains
of multidrug-resistant isolates were genotyped by amplified
fragment-length polymorphism. Multidrug resistance was
defined as P aeruginosa resistant to at least two of the fol-
lowing: aminoglycosides, ceftazidime, ciprofloxacin,
imipenem, and piperacillin. Patients found to be colonized
or infected with multidrug-resistant P aeruginosa were
managed using barrier precautions and personnel who had
direct contact with these patients wore gowns and gloves.
Eighteen (34%) of the 53 isolates from patients who har-
bored P, aeruginosa were multidrug resistant; most (55%) of
these resistant isolates were associated with ventilator-
associated pneumonia. On logistic regression analysis,
independent risk factors for multidrug-resistant P aerugi-
nosa included maxillary sinus origin of the pathogen, pro-
longed duration of ICU stay, mechanical ventilation, a long
duration of ceftriaxone therapy, and a high lung injury
score that was based on oxygenation and ventilation para-
meters. Molecular typing suggested that 64% of the
multidrug-resistant strains were likely transmitted via
cross-colonization and 36% had probably originated
endogenously. Surprisingly, Ortega et al. did not observe
any differences in mortality rates between patient groups
who harbored multidrug-resistant isolates and those who
did not.
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In the fourth article in this issue of Infection Control
and Hospital Epidemiology, Lee et al. provide a snapshot of
the clinical and epidemiologic correlates of ESBL-producing
K. pnewmoniae in a teaching hospital in Korea.* Korean
authorities have claimed that antimicrobial-resistant bacteria
are more prevalent in Korea than in other industrialized
countries.? One publication estimated that 23% of Korean K.
preumoniae isolates produced ESBLs.!” More recent studies
have suggested that 39% of K. pneumoniae and Escherichia
coli strains obtained from various regions in Korea produced
ESBLs; 27% of K. pneumoniae bloodstream isolates were
ESBL producing.1*2 In an effort to identify measures to con-
trol the acquisition of ESBL-producing K. preumoniae
among patients in a neurosurgical ICU, Lee et al. conducted
a nested case—control study to identify independent risk fac-
tors amenable to modification. Among 29 respiratory ESBL-
producing K. pneumoniae isolates identified by phenotypic
methods only, there was one cluster of 6 isolates during a
2-week period with the same antibiogram, but 17 other
antibiograms among the other 23 isolates; there was no
more clustering suggesting spread of particular strains. On
multivariate analysis, exposure to third-generation
cephalosporins was the only independent risk factor associ-
ated with ESBL-producing K pneumoniae that was
amenable to modification. In looking back to ascertain the
reasons for exposure to third-generation cephalosporins,
Lee et al. found that 63% of the 51 study patients (ie, 24 case-
patients and 27 control-patients) exposed to third-generation
cephalosporins had been treated inappropriately. Focusing
solely on the control of third-generation cephalosporins in
the unit, they demonstrated a statistically significant
decrease in the frequency of ESBL-producing K. pneumoni-
ae in the respiratory tracts of patients admitted to the neuro-
surgical ICU.

The study by Thouverez et al® in this issue of
Infection Control and Hospital Epidemiology sought to eval-
uate the utility of screening cultures in the control of
ESBL-producing Enterobacteriaceae. They looked retro-
spectively at the results of screening and clinical cultures
from patients admitted to two ICUs in a university-affiliat-
ed hospital in France during a 4-year period. Patients
whose clinical or screening cultures yielded ESBL-produc-
ing Enterobacteriaceae were placed in barrier precautions
with hospital personnel using gowns and gloves as part of
contact precautions for all colonized or infected patients
and their environment. Using dates of inpatient stay, ICU
location, isolation of ESBL-producing Enterobacteriaceae,
and PFGE profiles for patients, they defined clusters of
cases ostensibly due to transmission between patients.
Thouverez et al. found that Enterobacter aerogenes was the
predominant ESBL-producing Enterobacteriaceae, and
documented a significant decrease in the number of colo-
nized or infected patients following the implementation of
screening cultures to detect colonized patients and contact
precautions for colonized patients, without making any
modifications in antimicrobial use or prescribing practices
during the study period. These findings are similar to
other recently published data showing that ESBL-produc-
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ing E. aerogenes have been the main source of ESBL dis-
semination in other regions in France.'®1® Bertrand et al.
also emphasized the importance of control through early
detection of colonization with ESBL-producing organisms
in high-risk areas (ie, ICUs), and contact precautions for
colonized patients.!*

After the outbreak had been controlled, Thouverez et
al. observed that using the results of clinical specimen cul-
tures alone to select patients for isolation and barrier pre-
cautions was probably sufficient to control ESBL-producing
Enterobacteriaceae. In this setting with a low prevalence of
ESBL-producing Enterobacteriaceae, screening cultures
were neither sensitive nor cost-effective (screening cul-
tures failed to detect 50% of the probable imported cases on
admission). Thouverez et al. noted that they had stopped
screening for ESBLproducing Enterobacteriaceae, which
will allow them to test their hypothesis that clinical speci-
men cultures are sufficient to maintain control in a non-out-
break setting.

As mentioned above, the first five articles in this
issue of Infection Control and Hospital Epidemiology make
it clear that infections due to ESBL-producing
Enterobacteriaceae are causing important problems for
ICU patients around the globe, that heavy use of particular
antimicrobials creates a selective advantage for these
strains, and that transmission of resistant strains from
patient to patient often is involved. A recent multicenter
study involving 12 hospitals on 6 continents concluded that
ESBL-producing K. prneumoniae were 9-fold more likely to
be the cause of nosocomial than community-acquired K
pneumoniae bacteremia and that 7 of 10 hospitals with mul-
tiple ESBL-producing isolates had multiple isolates with the
same genotypic pattern, suggesting nosocomial transmis-
sion. Moreover, 6 of these 7 hospitals had not been using
contact isolation for patients with ESBL-producing
strains.'® The authors concluded that appropriate infection
control and antibiotic management strategies were needed
to stop the spread of this emerging form of resistance.
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