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Abstract

National Demonstration Project (NDP) task force formulated "the Best Practices for preventing medica-
tion error of the high-alert drugs (NDP Best Practice)’ to promote the quality improvement activities for
preventing the medication error.

Each participated hospital could simply utilize or modify these recommendations according to its condi-
tions and initiated PDSA cycle without any delay. This recommendation consists of 16 objects. Namely 1.
Definition of high-alert drugs and propagation for the medical and co-medical staffs. 2. Removal of concen-
trated KCl from floor stock 3. Re-assessment of the formulary 4. Identification and meticulous storage of
look-alike & sound-alike drugs 5. Standardization of emergency cart 6. Standardization of ordering for par-
enteral drugs 7. Standardization of insulin sliding scale 8. Introduction of computer-assissted medication
dispending check-system 9. Unit dose system at administration 10. Patient verification and Prevention of
mix-up 11. Standardization of management for infusion pumps 12. Safety management during the hospital
stay for the medication prescribed out-of the hospital 13. Effective access and utilization of Allergy infor-
mation 14. Use of color syringes for measuring liquid medication 15. Establishment of the Resistered &
standardized protocols for cancer chemotherapy 16. Mixing of the parenteral drugs by the pharmacists in
the pharmacy ‘

Keywords: NDP, Best Practice, medication error prevention, high-alert medications
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Incidence and OQutcome of Sepsis in Japanese Intensive Care Units:
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Abstract

Objectives: To determine the incidence of sepsis in Japanese intensive care units (ICUs) and to
evaluate the impact of sepsis on mortality and length of stay (1LOS).

Methods: Using the JANIS database for the period between June 2002 and June 2004, 21,895
eligible patients aged 216 years, hospitalized in 28 participating ICUs for 224 hours, were monitored
until ICU discharge. Adjusted hazard ratio (HR) with 95% confidence interval (CI) for the incidence
of sepsis was calculated using Cox’s proportional hazard model. Standardized mortality ratio (SMR)
was calculated on the basis of the crude mortality in patients without nosocomial infection (NI) for
respective APACHE II categories. Mean LOS for survivors was assessed by two-way analysis of

variance with adjustment for APACHE I1.

Results: Sepsis was diagnosed in 450 patients (2.1%), with 228 meeting the definition on ICU
admission and 222 during the ICU stay. The overall incidence of sepsis was 1.02/100 admissions or
2.00/1000 patient-days. A significantly higher HR for the incidence of sepsis was found in men (1.54,
95% CI: 1.14-2.07), APACHE II 221 (2.92, 95% CI: 1.92-4.44), ventilator use (3.30, 95% CI: 1.98-
5.49), and central venous catheter use (3.45, 95% ClI: 1.90-6.28). SMR was determined to be 1.18 (95%
CI: 0.82-1.21) in NI patients without sepsis and 2.43 (95% CI: 1.88-3.09) in NI patients with sepsis.
Mean LGOS for survivors was calculated to be 11.8 days (95% CI: 11.3-12.4) in NI patients without
sepsis and 15.0 days (95% CI: 13.3-17.0) in NI patients with sepsis compared with 3.8 days (95% CI:

3.8-3.9) in patients without NI.

Conclusions: Sepsis is not very common in Japanese ICUs, but its development leads to further

increases in mortality and LOS in patients with N

I

Key words: 1CU, sepsis, incidence, mortality, length of stay

Introduction

Sepsis is a clinical syndrome describing infection and
subsequent systemic inflammatory response (1, 2). Despite the
availability of potent antibiotics, sepsis has been reported to be
a major cause of death in hospitalized patients (3, 4). In order
to develop effective strategies for the prevention and treatment
of sepsis, both clinicians and researchers require reliable
information on the epidemiology of sepsis. There have been
many studies estimating the incidence and outcome of sepsis in
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intensive care units (ICUs) (5-13), but reviews of these studies
suggested a considerable variation in the reported rates (14-17).
It is uncertain whether the estimates in specific populations
are applicable to other populations. Little is known about the
epidemiology of sepsis in the Japanese population.

The Japanese Ministry of Health, Labour, and Welfare
established the Japanese Nosocomial Infection Surveillance
(JANIS) system in July 2000, when participating hospitals
routinely started to report their nosocomial infection surveil-
lance data for a national database. In the ICU component of the
JANIS system, all the patients admitted to the participating
ICUs are enrolled in the survey. Data are collected by trained
physicians and nurses in each 1CU using a specific database-
oriented software, and reported to the data management office
via the Internet on a monthly basis (18, 19). Because the precise
definitions of data items are incorporated into the database-
oriented software (20), the JANIS system enables the establish-
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ment of a standardized and formatted database.

Using the large cohort database of the JANIS system, we
determined the incidence of sepsis in Japanese ICUs and assessed
the impact of sepsis on mortality and length of stay (LOS). In our
previous study, we showed the impact of nosocomial infection
(NI) on mortality in patients admitted to the ICUs (21). In this
study, we revealed that the development of sepsis leads to
further increases in mortality and LOS in patients with NL

Subjects and Methods

The ICU component of the JANIS system is the only
source of information on the epidemiology of NI in Japanese
ICUs. The details of data collection and quality control in the
JANIS system have been described elsewhere (21-24). For all
the patients admitted to the participating ICUs, the following
data were collected using a specific database-oriented software
in standardized forms: sex, age, underlying disease, severity of
illness (APACHE II (25)), ICU admission and discharge (date,
time, and route), operation (elective and urgent), device use
(ventilator, urinary catheter, and central venous catheter), infec-
tion (pneumonia, urinary tract infection, catheter-related blood
stream infection, sepsis, wound infection, and others), and hos-
pital discharge (date and outcome). APACHE II uses a point
score based on the initial values of 12 routine physiological
measurements, age, and previous health status to provide a
general measure of severity of illness (25). The point score was
automatically computed with the database-oriented software
when the relevant data were input. Information on infection
included diagnosis date and culture results (strain and drug-
resistant paitern) for a maximum of three episodes for each
infection site. A drug-resistant pattern was recorded for each
pathogen in compliance with the database-oriented software.

Infections were diagnosed according to the JANIS defini-
tions (20), which are based on and modified from those of the
National Nosocomial Infections Surveillance (NNIS) system in
the United States (26). A diagnosis of sepsis was defined as the
presence of infection along with at least one of the following
clinical manifestations: (1) body temperature 238°C or <36°C,
(2) heart rate 290 bpm, (3) respiratory rate 220 bpm or PaCQ,
<32 mmHg, or (4) white blood cell count 212000/mm’ or
<£4000/mm?. Causative pathogens were classified as drug-
susceptible or drug-resistant on the basis of the data on the
drug-resistant pattern.

From the JANIS database for the period between July
2002 and July 2004, we identified 28 ICUs where more than
100 patients were available for analysis. The study cohort
consisted of 21,895 eligible patients, aged 16 years or older,
who stayed in the ICU for 24 to 1000 hours and were not
transferred to another ICU. They were surveyed for the diag-
nosis of sepsis during the ICU stay. The incidence of sepsis
was determined in the cohort of 21,667 patients, excluding 228
who had met the definition of sepsis on ICU admission. The
incidence of sepsis was calculated as the total number of sepsis
episodes divided by (1) the total number of admissions (x100)
(i.e., cumulative incidence) or (2) the total number of patient-
days (>1000) (i.e., incidence rate) (27). The effects of sepsis
on mortality and LOS were assessed in the cohort of 20,909
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patients, excluding 986 who had been infected on ICU admis-
sion. The 20,909 patients were classified into the following
groups: (1) those who developed at least one infection and
subsequent sepsis during the ICU stay (n=168; NI patients with
sepsis), (2) those who developed at least one infection during
the ICU stay but did not develop sepsis (n=760; NI patients
without sepsis), and (3) those who did not develop infection
during the ICU stay (n=19,981; patients without infection).
Crude mortality was calculated as the total nurnber of deaths
during the ICU stay divided by (1) the total number of
admissions (*100) or (2) the total number of patient-days
(x1000). LOS was summed up for patients who were discharged
from the ICU alive.

We observed the ethical guidelines for epidemiological
studies by the Japanese Ministry of Health, Labour, and Welfare
and the Japanese Ministry of Education, Culture, Sports, Sci-
ence, and Technology. We paid particular attention to the pro-
tection of the anonymity of the patients and the confidentiality
of the available data.

Statistical analyses

Statistical analyses were performed with the Statistical
Analysis Systems (SAS, version 8.2). The chi-square test was
used to compare the distributions of the characteristics of the
patients. To examine the difference in the incidence of sepsis,
incidence curves from ICU admission were computed using the
Kaplan-Meier method and compared using the log rank test.
Moreover, adjusted hazard ratio (HR) with 95% confidence
interval (CI) for the incidence of sepsis was calculated using
Cox’s proportional hazard model (28). To examine the differ-
ence in mortality, the proportions of deceased patients were
compared using the chi-square test. Moreover, standardized
mortality ratio (SMR) was calculated by the indirect standard-
ization method on the basis of the crude mortality in the patients
without infection for respective APACHE II categories (0-10,
11-20, and 21+). Mean LOS for survivors was assessed by the
two-way analysis of variance with adjustment for APACHE II.
Because LOS had a skewed distribution, the logarithms of LOS,
which would be normally distributed, were analyzed (29, 30).
The back-transformed (i.e., antilog) means and 95% Cls are
shown in the Results section. All statistics were two-tailed, and
a value of p<0.05 was considered to be significant.

Results

Incidence of sepsis

Sepsis was diagnosed in 450 patients (2.1%), with 228
meeting the definition of sepsis on ICU admission and 222
during the ICU stay. There were no significant differences in
sex, age, and APACHE II distributions between the patients
diagnosed on ICU admission and the patients diagnosed during
the ICU stay. Drug-resistant pathogens were detected in 22.9%
of the sepsis episodes. This rate was significantly higher in the
patients diagnosed during the ICU stay (27.0%) than in the
patients diagnosed on ICU admission (18.9%).

Table 1 shows the incidences of sepsis in the cohort of
21,667 patients without sepsis on ICU admission. The overall
incidence of sepsis was 1.02/100 admissions or 2.00/1000





