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Antimicrobial Resistance: Inpatients, Outpatients, and Role of the ICU
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In 1994, the CDC’s Hospital
Infections Program, in cooperation
with the Rollins School of Public
Health at Emory University, initiated
Project ICARE (Intensive Care
Antimicrobial Resistance
Epidemiology) to study the magni-
tude of the problem of antibiotic-
resistant microorganisms among the
various settings of acute-care hospi-
tals, extended-care facilities, and
ambulatory-care facilities. In addition,
the role of the intensive-care unit
(ICU) and its contribution to the over-
all problem of antibiotic resistance
was a major element for research. The
investigators recently presented data
from phase I of the project. The objec-
tive was to assess the extent of antimi-
crobial resistance in hospitals, partic-
ularly in ICUs, compared with antimi-
crobial resistance found in the com-
munity, and to determine if pathogens
isolated from inpatients are more
resistant to antimicrobials than are
pathogens from outpatients. Eight hos-
pitals that participate in the ICU com-
ponent of the National Nosocomial
Infection Surveillance System were

selected, and the study was conducted
between April 1994 and March 1995.
The percentage of resistant isolates
from inpatients was higher than that
from outpatients for the following
antimicrobial/organism combinations:
methicillin/coagulase-negative
Staphylococcus (49% vs 36%); methi-
cillin/ Staphylococcus aureus (33% vs
14.5%); ceftazidime/Enterobacter
cloacae (26% vs 12%); imipen-
em/Pseudomonas aeruginosa (12% vs
6.5%); ceftazidime/P aeruginosa (7.8%
vs 4%); and vancomycin/Enterococcus
species (6.3% vs 1.4%). There was a
significant stepwise decrease in the
percentage of resistant organisms iso-
lated from ICU patients, non-ICU inpa-
tients, and outpatients, respectively.
The authors note that these data
support the need for control of antimi-
crobial resistance to be focused in the
ICU. Patients in the ICU are at the
greatest risk of nosocomial infection,
partly because of their serious under-
lying disease, but also because of expo-
sure to life-saving invasive procedures,
prolonged use of in-situ invasive
devices, therapy with multiple antimi-
crobials, and extended hospital stays.
In addition, antimicrobial resistance in
pathogens is more likely to be encoun-
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tered in the ICU because of the selec-
tion effect of treatment with multiple
antimicrobials for a single patient,
which may result in amplification of
antimicrobial resistance in organ-
isms. Although the data found the
hospital to be the focus of antimicro-
bial resistance, there were excep-
tions. An increasing number of
ciprofloxacin-resistant Escherichia coli
and imipenem-resistant P aeruginosa
among isolates from outpatients of one
study hospital suggested some type of
selection effect on this isolates.
Further discussions with the infection
control department revealed that most
of these outpatient isolates came from
the urinary tract of patients residing in
nursing homes and long-term rehabili-
tation facilities. The authors recom-
mend that more resources be allocat-
ed to control antimicrobial resistance,
particularly in the ICU, including more
surveillance activities, strict infection
control, and improved antibiotic usage.
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