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patient-days. Of the 222 sepsis episodes, 29.3% occurred within
the first 3 days of the ICU stay and 59.5% occurred within the
first week of the ICU stay. The percentage of drug-resistant
pathogens in the sepsis episodes increased with LOS: 22.0%
in the cases developed within the first week of the ICU stay
vs. 34.4% in the cases developed at least 7 days after ICU
admission (p<0.05). In the comparison of incidence curves,
being male, a high APACHE 11, urgent operation, ventilator use,
and central venous catheter use were significantly associated
with a high incidence of sepsis; no significant difference was
found in age and urinary catheter use. Multivariate analysis
showed a significantly higher HR for the incidence of sepsis in

Table 1 Incidences of sepsis

Epidemiology of Sepsis in Japanese JCUs

men (1.54, 95%CI: 1.14-2.07), APACHE 1I 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% CI: 1.90-6.28).

Qutcome of sepsis

Over 103,765 patient-days of the 20,909 patients, there
were 928 episodes of NI including 168 episodes of sepsis
(18.1%). Table 2 shows the characteristics of the patients
without infection, the NI patients without sepsis, and the NI
patients with sepsis. The percentages of men, high APACHE 1J,
ventilator use, central venous catheter use, and urgent operation
in the patients who developed NI were significantly higher than

Number of
sepsis episode

Incidence

/100 admissions /1000 patient-days

All 21667 222
Sex Men 13889 163
Women 7778 59

Age 16-54 5337 59
55-74 10771 110

. 75+ 5559 53
APACHEII 0-10 10268 34
11-20 7948 72

21+ 3451 116

Operation None ' 9177 101
Elective 8947 50

Urgent 3543 71

Ventilator No 12671 20
Yes 8996 202

Urinary catheter No 3107 16
Yes 18560 206

Central venous catheter  No 8630 14
Yes 13037 208

1.02 2.00
1.17 2.29
0.76 1.48
1.1 221
1.02 2.00
0.95 1.80
0.33 0.84
0.91 1.66
0.36 426
1.10 1.99
0.56 1.40
2.00 2.88
0.16 0.46
225 2.97
0.51 1.55
1.11 2.04
0.16 0.46
1.60 2.58

Table 2 Characteristics

of patients without infection, NI patients without sepsis, and NI patiénts with sepsis

No infection NI without sepsis NI with sepsis
n % n % n %
Sex Men 12684 63.5 529 62.6 121 72.0%
Women 7297 36.5 231 304 47 28.0
Age 16-54 4989 25.0 179 23.6 46 274
55-74 9917 49.6 406 534 83 49.4
75+ 5075 254 175 23.0 39 232
APACHE II 0-10 9933 49.7 150 19.7 23 13.7%
11-20 7253 36.3 328 43.2 56 333
21+ 2795 14.0 282 37.1 89 53.0
Operation None 8294 41.5 303 399 70 41.7¢
) Elective 8574 42.9 238 313 41 24.4
Urgent 3113 15.6 219 28.8 57 33.9
Ventilator No 12350 61.8 105 13.8 12 7.1%
Yes 7631 38.2 655 86.2 156 92.9
. Urinary catheter No 2993 15.0 32 42 12 7.1%
Yes 16988 85.0. 728 95.8 156 92.9
Central venous catheter  No 8398 42.0 S5 7.2 10 6.0
Yes 11583 58.0 705 92.8 158 94.0

NI: nosocomial infection (ICU acquired).
* p<0.001 among 3 groups (with chi-square test).

1 p<0.05 between NI without sepsis group and NJ with sepsis group (with chi-square test).
#p<0.001 between NI without sepsis group and NI with sepsis group (with chi-square test).
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Table 3 Crude mortalities of patients without infection, NI
patients without sepsis, and NI patients with sepsis

Mortalily
APACHE I
/100 admissions /1000 patient-days
No infection All 5.3 11.9
0-10 0.5 1.5
11-20 3.0 6.2
21+ 28.4 445
NI without sepsis  All 14.2 9.2
0-10 6.7 4.6
11-20 10.7 7.3
21+ 22.3 13.2
NI with sepsis All 39.3 20.5
0-10 34.8 17.1
11-20 375 19.4
21+ 41.5 222

NI: nosocomial infection (ICU acquired).

those in the patients without infection. The percentages of high
APACHE II and ventilator use in the NI patients with sepsis
were significantly higher than those in the NI patients without
sepsis.

Table 3 shows the crude mortalities of the patients without
infection, the NI patients without sepsis, and the NI patients
with sepsis. The proportion of deceased patients significantly
differed between the groups (p<0.001). The mortality of the NI
patients with sepsis was higher than that of the patients without
infection and the NI patients without sepsis. The mortality
increased with APACHE II in all the groups, but this increase
was more pronounced in the NI patients without sepsis than in
those with sepsis. SMR was determined to be 1.18 (95% CL:
0.82-1.21) in the NI patients without sepsis and 2.43 (95% CL:
1.88-3.09) in the NI patients with sepsis.

For the patients who were discharged from the ICU alive, a
prolonged ICU stay was more frequently observed in those who
developed NI than in those without infection: the percentages of
LOS =14 days and 228 days were 66.7% and 21.6% in the NI
patients with sepsis and 50.2% and 10.4% in the NI patients
without sepsis compared with 4.1% and 0.4% in the patients
without infection (p<0.001), respectively. After adjusting for
APACHE II, mean LOS for survivors was calculated to be 11.8
days (95% CI: 11.3-12.4) in the NI patients without sepsis and
15.0 days (95% CI: 13.3-17.0) in the NI patients with sepsis
compared with 3.8 days (95% CI: 3.8-3.9) in the patients
without infection.

Of the NI patients with sepsis, 126 (74.6%) were infected
by drug-susceptible pathogens and 43 (25.4%) were infected by
drug-resistant pathogens. Mortality was significantly higher in
the patients infected by drug-resistant pathogens (53.5/100 ad-
missions, 26.6/1000 patient-days) than in the patients infected
by drug-susceptible pathogens (34.4/100 admissions, 18.3/1000
patient-days). After adjusting for APACHE II, mean LOS for
survivors was calculated to be 16.4 days (95% CI: 14.1-19.0)
in the patients infected by drug-susceptible pathogens and 16.3
days (95% CI: 12.5-21.1) in the patients infected by drug-
resistant pathogens.

Epidemiology of Sepsis in Japanese ICUs

Discussion

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 LOS. To our
knowledge, this is the first report on the epidemiology of sepsis
in the Japanese population. The JANIS system takes various
measures to establish a standardized and formatted database:
a specific database-oriented software and a written operating
manual with uniform definitions and surveillance protocols are
prepared in advance; workshops for data collectors are con-
ducted on demand; and reliability checks are routinely per-
formed at the data management office. Accordingly, this study
can provide reliable information on the incidence and outcome
of sepsis in Japanese ICUs.

In the 28 ICUs that participated in the JANIS system, the
overall incidence of sepsis was 1.02/100 admissions or 2.00/
1000 patient-days. This rate was considerably lower than that
observed in previous multicenter cohort studies: 20% in 8 ICUs
in the United States between 1993 and 1994 (6), 61.4/1000
patient-days in 5 ICUs in Brazil between 2001 and 2002 (10),
and 37% in 198 ICUs in 24 European countries in 2002 (13). In
this study, the patients who met the definition of sepsis on ICU
admission were excluded from the calculation of the incidence
of sepsis, whereas in the previous studies, these patients were
included. When we recalculated the incidence of sepsis in the
total cohort of 21,895 patients, the overall incidence of sepsis
was 2.06/100 admissions or 3.98/1000 patient-days. This study
differed from the previous studies in definitions, surveillance
protocols, and settings. Although it is difficult to compare the
reported rates accurately, the incidence of sepsis in Japanese
ICUs seems to be lower than that in ICUs in other countries.

As in other studies, being male, a high APACHE II,
ventilator use, and central venous catheter use were signifi-
cantly associated with an increased incidence of sepsis. These
factors have also been reported to be risk factors of NI (22). The
increased incidence of sepsis in this study might be due in part
to increasing NI in relation to these factors. Information on the
risk factors of sepsis may be useful for identifying high-risk
subgroups who need particular attention to prevent sepsis from
developing during the ICU stay. Several studies have reported
that organ dysfunction along with severity of illness and device
use were significantly associated with an increased incidence of
sepsis (5, 7, 12). Moreover, patients admitted from medical and
emergency surgical wards showed a higher incidence of sepsis
than those admitted from surgical wards (5, 7, 12); however no

- significant association with operation was observed in this
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study. Further studies may be required to investigate the risk
factors of sepsis in detail.

APACHE II is an indicator of severity of illness, which is
commonly used for estimating the probability of death (25).
Mortality increased with APACHE 1I in the patients with NI,
but this increase was more pronounced in the patients without
sepsis than in those with sepsis. It seems that sepsis had greater
and more direct effects on mortality than APACHE I The
patients with sepsis showed a significantly higher SMR and a
significantly longer mean LOS than those without sepsis,
suggesting that the development of sepsis imposes a substantial
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burden on patients with NI independent of severity of illness.
Preventive measures against sepsis should be emphasized to
improve survival and avoid prolonged hospitalization in
patients admitted to the 1CU. As a matter of course, basic
infection control practices are indispensable for reducing the
risk of NI. A
The patients with sepsis caused by drug-resistant patho-
_ gens showed a significantly higher mortality than those with
sepsis caused by drug-susceptible pathogens. Many studies
have compared the outcomes of sepsis caused by drug-resistant
and drog-susceptible pathogens, which have varied from no
difference in mortality to a significant increase in mortality
(31). Overall, drug-resistant pathogens contribute to increasing
the mortality in patients with sepsis. Drug-resistant pathogens
were frequently detected in the patients who developed sepsis
during the ICU stay, and the percentage of drug-resistant
pathogens in the sepsis episodes increased with LOS. Antibiotic
use is one of the major determinants of the shift toward resist-
ant strains (32-34). Exposure to antibiotics may increase the
probability of sepsis caused by drug-resistant pathogens with
increasing LOS. An adequate antibiotic treatment along with
preventive measures against sepsis should be emphasized to
reduce the burden of sepsis in ICU patients (31, 35, 36).

This study had the following potential limitations. First,
organ dysfunction may be associated with the incidence and
outcome of sepsis. Several studies have reported that organ
dysfunction was significantly associated with an increased
incidence of sepsis (5, 7, 12). Patients with organ dysfunction in
addition to sepsis are considered to have severe sepsis or septic
shock (1, 2), and therefore a higher probability of death (14—
17). Although organ dysfunction was not directly analyzed in
this study, APACHE Il was incorporated into the model as a
composite index. SMR and mean LOS were calculated with
adjustment for APACHE II. Second, antibiotic treatment may
be an important determinant of mortality. Several studies have
reported that patients who received adequate antibiotic treat-
ment showed a significant lower mortality than those who
received inadequate antibiotic treatment (31, 37-39). Unfortu-
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In conclusion, sepsis is not very common in Japanese
1CUs, but its development leads to further increases in mortality
and LOS in patients with N1. Because of the possible effect of
drug-resistant pathogens on mortality, an adequate antibiotic
treatment along with preventive measures against sepsis should
be emphasized to reduce the burden of sepsis in ICU patients.
Clinicians are supposed to select antibiotics with an appropriate
spectrum covering the likely causative pathogens even before
they know the culture results. Knowledge of causative patho-
gens with their drug-resistant patterns may be useful for
avoiding inadequate antibiotic treatment. The SOAP study
showed that the distribution of causative pathogens was
differed between ICU-acquired and non-ICU-acquired sepsis
episodes and also between medical and surgical admissions
(13). The distribution of causative pathogens in Japanese 1CUs
should be explored in detail to provide useful information for
clinicians.
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Summary Infection control professionals have the means to calculate in-
fection rates in their hospitals but not to assess them. They require a practi-
cal tool that enables them to compare observed infection rates with external
standards. Based on the data obtained from the intensive care unit (ICU)
component of the Japanese Nosocomial Infection Surveillance (JANIS) sys-
tem, a spreadsheet was developed to calculate a standardized infection ra-
tio (SIR) as a risk-adjusted indicator. Out of the factors associated with the
development of hosocomial infections in a multi-variate analysis, the follow-
ing three factors were selected for stratification: APACHE Il score (0—10, 11—
20, 21+), operation (yes, no) and ventilator use (user, non-user). Infection
rates in 2001 were determined (per 1000 patient-days), stratified by the
three factors, as a benchmark. The spreadsheet was designed to calcu-
tate SiRs on the basis of the Japanese benchmark infection rates using
Microsoft Excel software. The user of the spreadsheet should input the
number of observed nosocomial infections and patient-days by APACHE
il score, operation and ventilator use. When applied to eight Japanese
ICUs, the spreadsheet revealed relative differences and temporal changes
in the incidence of nosocomial infections within these ICUs.
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Introduction

Nosocomial infections (Nis) are an important cause
of morbidity and mortality, and impose a consider-
able burden on patients and hospitals.”™ To take
prompt and efficient actions against Nis, infection
control professionals need to measure and explain
infection rates in their hospitals.”

Comparison of infection rates between hospitals
and within a single hospital over time contributes
to planning, implementation and evaluation of
infection control programmes.® A relatively high
or increased infection rate may suggest a potential
problem in the infection control programme of the
hospital, while a relatively low or decreased infec-
tion rate may suggest that the infection control
programme of the hospital is successful in prevent-
ing Nis. However, the distribution of risk factors for
NI varies widely according to hospital and time.
Failure to adjust adequately for case mix will
lead to erroneous conclusions.’

In July 2000, the Japanese Ministry of Health,
Labour and Welfare established the Japanese
Nosocomial Infection Surveillance (JANIS) system,
which consists of three components: intensive care
unit (ICU), laboratory and hospital-wide surveil-
lance.®~® In the ICU component, all of the patients
admitted to the ICU are followed until hospital dis-
charge. Surveillance data are collected using spe-
cific database-oriented software in standardized
forms. Unfortunately, each hospital only receives
a quarterly surveillance report. Infection control
professionals have the means to calculate infec-
tion rates in their hospitals but not to assess
them. They require a practical tool that enables
them to compare observed infection rates with ex-
ternal standards.

Based on the data obtained from the (CU
component of the JANIS system, a spreadsheet
was developed to calculate a standardized in-
fection ratio (SIR) as a risk-adjusted indicator.’

Methods

The ICU component of the JANIS system consists
of more than 30 ICUs of multi-disciplinary hospi-
tals in all parts of Japan. Both medical and
surgical patients are admitted to ICUs because
the ICU type is not clearly defined in Japan. The
JANIS systemn prepares specific database-oriented
software with a uniform approach of definitions
and surveillance protocols. For all of the patients
admitted to the ICU, trained physicians and nurses
use the software to coliect the following data
between ICU admission and hospital discharge:

sex; age; underlying disease; severity of illness
(APACHE 1} score'®); ICU admission and discharge
(date, time and route); operation (elective and
urgent); device use {ventilator, urinary catheter and
central venous catheter); infection (pneumonia,
urinary tract infection, catheter-related blood-
stream infection, sepsis, wound infection and
others); and hospital discharge (date and out-
come). Infections are diagnosed according to the
JANIS definitions, which are based on and modified
from those of the National Nosocomial Infections
Surveillance (NNIS) system in the USA.™

This study was based on data obtained from the
ICU component of the JANIS system. Guidelines for
epidemiological studies by the Japanese Ministry of
Health, Labour and Welfare and the Japanese
Ministry of Education, Culture, Sports, Science
and Technology were observed. Particular atten-
tion was paid to protection of the anonymity and
confidentiality of the available data. Firstly, the
latest two-year data were analysed to elucidate
factors associated with the development of NI
Secondly, infection rates were determined, strati-
fied by the factors associated with the development
of NI, for benchmarking. Finally, a spreadsheet was
developed to calculate SIRs on the basis of the
Japanese benchmark infection rates. All statistical
analyses were performed using Statistical Analysis
Systems version 8.2.

Factors associated with the development
of NI

Data on 19 864 eligible patients, aged 16 years or
older, who had stayed in the ICU for 48 to 1000 h,
had not transferred to another ICU, and had not
been infected within two days after ICU admission
between July 2002 and July 2004 were obtained
from the JANIS database. They were surveyed for
the development of Ni {i.e. newly developed infec-
tion at least two days after ICU admission). Hazard
ratios (HRs) with 95% confidence intervals (Cls)
were calculated using a proportionai hazard mudet,
which simultaneously included sex, age, APACHE I
score, operation, ventilator use, urinary catheter use
and central venous catheter use. Of the factors
with a significantly high or low HR, the following
three factors were selected for stratification:
APACHE 1l score (0—10, 11-20, 21+); operation
(yes, no) and ventilator use (user, non-user).

Japanese benchmark infection rates

Infection rates in 2001 were determined, stratified
by the three factors, for benchmarking. From the
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JANIS database, data on 7584 eligible patients, aged
16 years or older, who had stayed in the ICU for 24 to
1000 h and who had not transferred to another ICU
were obtained. The infection rate was calcutated
as the total number of Nl episodes divided by the to-
tal number of patient-days (x1000)."2

Spreadsheet to calculate SIR

The spreadsheet was designed to calculate SIR on
the basis of the Japanese benchmark infection
rates using Microsoft Excel software. SIR was
calculated by the indirect standardization method,
dividing the total number of observed Nis by the

total number of expected Nis.® The user of the -

spreadsheet should input the number of observed
Nis and patient-days by APACHE ll score, operation
and ventilator use.

Resuits

Table | shows HRs with 95%Cls for the development
of NI. A significantly high HR was found for APACHE
Il score, operation, ventilator use and central ve-
nous catheter use, while a significantly low HR
was found for sex. The distributions of the factors
with a significantly high HR were considerably dif-
ferent between ICUs (Table il). The mean APACHE
Il score varied from 7.8 to 22.5. The percentage of
patients who underwent an operation varied from
22.0% to 99.0%. The percentage of users of central
venous catheter (19.9-95.9%), as well as that of
ventilator (17.2% to 84.4%), varied widely, but
12—28 ICUs showed more than 80%. The ratio of

. Table | Hazard ratios (HRs) with '95% confidence '
intervals {Cls} for the development of nosocomial
infection

» HR 95%CI
© Sex Male 1.00 Reference
: Female 0.71 0.61-0.81
. Age (years) 16—44 1.00 Reference
L 45-54 0.83 0.64-1.08
5564 0.85 0.68—1.08
6574 0.92 0.75-1.14
‘ 754 0.75 0.60-0.94
. APACHE i 0--10 1.00 Reference
. 11-20 1.57 1.30--1.89
: 21+ 2.05 1.69-2.49
¢ Operation 1.18 1.03-1.35
Ventilator 1.79 1.44-2.21
* Urinary catheter 0.92 0.67-1.27
Central venous catheter 2.88

2.19-3.79

men to women was almost equivalent among the
28 ICUs. Therefore, APACHE Il score, operation
and ventilator use were selected for stratification.

Table il shows the Japanese benchmark infec-
tion rates. The infection rate increased with
APACHE 1l score, and reached 32.86 per 1000 pa-
tient-days in the group with an APACHE Hl score
of 21 or higher, who had had an operation and
who had used a ventilator. The infection rates
stratified by the three factors were embedded in
the formula for SIR.

To examine the usefulness of the spreadsheet to
calculate SIR, it was applied to eight Japanese ICUs
(ICU1-1ICU8) where more than 200 patients were
enrolled in the JANIS system in 2001—2003. Figure 1
shows the SIRs of the eight Japanese ICUs. A
SIR > 1 indicates that the incidence of NI in the
ICU is higher than the benchmark with adjustment
for APACHE 1l score, operation and ventilator use.
ICU5, ICU6 and ICU7 had a SIR>1 in 2001. The
SIR of ICU5 decreased gradually in 2002 and 2003,
in contrast to the increasing SIRs of ICU6 and
ICU7. These results suggest that ICU5 was success-
ful in preventing Nls, and ICUé and ICU7 had
a potential problem with their infection control
programme. ICU1 and ICU8 had a SIR < 1 in 2001,
which increased gradually in 2002 and 2003.
According to these results, ICU1 and ICU8 need to
review their current infection control programmes
and initiate improvements.

Discussion

This study is the first attempt to establish a prac-
tical tool to assess the incidence of Ni in Japanese
ICUs. A spreadsheet was developed to calculate
SIRs on the basis of the Japanese benchmark
infection rates, which were derived from the JANIS
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Table I Profiles of 28 Javpa'nese intensive care units (ICUs)

Icy ‘ N Age APACHE Il Operation Ventilator  Urinary Y

Total Nale Female Mean£5D Mean+35D

catheter catheter

CTotal 21909 14055 7854  63.2+16.2 129+ 8.0 57.3% 41.8% 85.7% £0.4%

1 404 296 108 60.8£15.7 121467 86.6% 70.5% 98.0% 84.7%
2 584 394 190 65.2:£12.7 17.3:£8.0 78.8% 62.8% 98.8% 95.7%
3 1018 645 373 64.8+15.8 14.829.2 52.6% 43.4% 87.8% 45.5%
4 640 402 238 59.5:414.7 15.8£7.9 72.2% 58.9% 38.4% 79.2%
5 498 349 149 58.9:4 14.5 143481 49.4% 46.0% 93.0% 79.7%
6 390 241 149 63.2%14.3  16.8£8.1 67.7% 67.9% 89.2% 87.2%
7 1763 1123 640 6254160 13.1:47.8 38.5% 33.4% 62.1% 41.4%
8 2537 1570 967 64.4416.2  11.346.6 50.3% 21.4% 81.8% 19.9%
9 278 160 118 58.9+17.5 13.2+8.2 54.7% 56.8% 97.5% 77.7%
10 696 465 231 67.4+£15.0 10.6£7.8 37.5% 17.2% 86.4% 49.1%
S 1883 1223 660 61.34146 153454 78.9% 41.6% 91.7% 83.7%
12 681 426 255 59.8:£15.5 182480 82.8% 69.5% 98.7% 95.9%
13 634 406 228 67.1+14.0 9.7£5.7 46.8% 27.0% 80.1% 51.1%
“14 32200239 83 - 6674105 187470 . 97.8% 32.3% 0 28.6% 37.6%
15 774 528 246 65.2+14.0 . 12.0+6.7 99.0% 35.5% 93.5% 84.0%
S 16 243 48 95 66,5+ 15,14  22.5:£9.5 28.4% 48.1% 77.4% 58.0%
“17 1067, 744 313 65.9:413.0 7.8:1£5.4 53.2% 27.6% 95.5% . 88.3%
18 779 487 292 67.5£13.7  11.44£8.0 81.5% 52.5% 86.6% - 81.5%
19 168 107 61 53.3:£17.7 10.5:4359 81.0% . 31.0% 89.9% 83.3%
L 20 S 103 646 383 36.7 20,6 14,4497 26.4%. - 47.7% 0 BLT% 42.7%
21 835 529 306 60.8::17.5  10.9£7.9 72.7% 36.3% 82.5% 71.0%
22 659 423 236 55.6:£20.0 132496 26,3% 39.9% - B0.6% 53.6%
23 395 249 146 70.7£15.2  11.8+8.1 36.5% 28.4% 91.1% 38.0%
24 380 216, 164 60.2::18.2 9.64+7.9 80.8% 82.9% - 99.2% 82.4%
25 1468 898 570 66.7:£16.9 12,9483 25.5% 38.4% 91.3% 36.6%
.26 639 396 743 64.9::13.3 10.3:£64 93.1% 84.4% 96.4%  94.2%
027 514 383 231 64.4+£19.1 11189 22.0% 21.0% 74.4% 30.1%

28 539 362 177 61.2+15.7 87459 83.1% 72.9% . 97.0% 90.9%

CV, céntral venous. ;

database. When applied to eight Japanese ICUs,
the spreadsheet revealed relative differences and
temporal changes in the incidence of Nis within
the ICUs.

Table Il Japanese benchmark infection rates

SIR is a well-known risk-adjusted indicator.” It is
widely used in the USA to compare individual hospi-
tal rates with the national benchmark rates. Due to
lack of national data, most investigators have

Operation  APACHE Ii

Ventilator use

User ‘ Non-user
N Length of  Number Infection N Llength of Number Infection
, , stay {days)  of Nis rate® stay {days) of Nis rate®
" Yes © Total 3519 23226 356 15.33 1099 4687 21 4.48
010 1543 8581 71 8.27 764 3020 7 2.32
1120 1485 10233 140 13.68 316 1502 12 7.99
29+ 491 4412 145 32.86 19 165 2 12.12
No Total 1260 13284 198 14.91 1706 8312 39 4.69
0-10 188 1817 19 10.46 978 4215 5 1.19
11-20 533 5926 86 14.51 603 3271 23 7.03
21+ 539 5541 93 16.78 125 826 11 13.32

NI, nosocomial infection.
¢ per 1000 patient-days.
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applied the US benchmark infection rates to the cal-
culation of SIR."*~"® The JANIS system was modelled
after the NNIS system in the USA, but because of dif-
ferencesin healthcare systems, data from the JANIS
system and data from the NNIS system may be of
a different nature; the authors’ previous report
showed the difference in the incidence of NI be-
tween the JANIS system and the NNIS system."”
The JANIS system is the only national surveillance
system in Japan. Due to a uniform approach of def-
initions and surveillance protocols, the JANIS sys-
tem provides standardized data that enables the
calculation of reliable infection rates. The use of
population-specific infection rates in the calcula-
tion of SIR may avoid misleading benchmarking
and minimize inappropriate comparisons.

In this study, SIR was adjusted for APACHE I
score, operation and ventilator use. These factors
were selected on the basis of the results of multi-
variate analysis for the development of NI. SIR may
possibly be under- or overestimated due to factors
unavailable in the JANIS database or unknown risk
factors. However, major patient-level risk factors
such as severity of illness (APACHE il score) and
invasive treatment (operation, devices) were in-
cluded in the multi-variate analysis.” It is unlikely
that SIRs calculated by the spreadsheet are appre-
ciably different from what actually happens. More-
over, the purpose of this study was to develop
a practical tool that enables infection control pro-
fessionals to compare observed infection rates
with external standards in the proper way. If the
user of the spreadsheet is supposed to input multi-
tudinous in-depth data, they may abandon the cal-
culation of SIR. A simple and easy procedure
should take priority over accuracy.

SIR is known to perform effectively in the case
of small denominators.” It was confirmed that the
spreadsheet was applicable to monthly data as
well as yearly data (data not shown). In this study,
NiIs were not classified by infection site. A prelim-
inary analysis revealed that pneumonia was the
most frequent infection (53.5%), but the distribu-
tion of infection site was slightly different be-
tween ICUs. The authors are now trying to
expand this project, and the spreadsheets will be
prepared by infection site. Moreover, there is
hope that it will be possible to assess the distribu-
tion of drug-resistant pathogens.

in conclusion, a spreadsheet was developed to
calculate SIR on the basis of the Japanese bench-
mark infection rates. The spreadsheet, applied to
eight Japanese ICUs, revealed relative differences
and temporal changes in the incidence of Nis
within the {CUs. Surveillance of Nis is an essential
component of infection control programmes.

Together with appropriate prevention activities,
it can reduce infection rates and improve patient
safety.*'® The spreadsheet is simple and easy
enough to be used by all infection control profes-
sionals. The use of the spreadsheet is expected
to promote timely feedback of surveillance data,
which enables infection control professionals to
take prompt and efficient measures against Nls.
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TIIFL N 1250k
53k 18 (2.9%) 1,398 (3.2%) |
=k . .
Bz o 2 — 15 (2.4%) 256 (0.6%)
Pty 280 (44.1%) | 30,071 (67.9%)
FHE 103 (16.2%) 1,142 (2.6%)
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Y E DS ALEDPB NI DWW TIEEROR
Huix & % 2%, 2R[E CDC (Centers for Disease Con-
trol and Prevention ; >R [l 5 % F b5 & #H & ~
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BEIZERL TVvi 5. & 512, SBAR (situation ©

D EFE, background © FIREDZE HIC T A%

checklist” # I&1E
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4 BLOEBEEIEEY

2003 £ 2004 £ 2005 £
fi% | 314 (72.5%) | 348 (80.0%) | 316 (78.6%)
REGRERZ: | 37 (8.5%) 33 (7.6%) 27 (6.7%)
AT | 47 (10.9%) | 52 (12.0%) | 44 (10.9%)
BufAE | 70 (16.2%) | 91(20.9%) | 60 (14.9%)
BIRZ: | 130 (30.0%) | 104 (23.9%) | 107 (26.6%)
S RREE 433 435 402
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BRAWEFADRFIETH Y, FOEIRA 7T — 7
P8 I it Rk He, SST BAE kG, A TIuf 25 B S i
#% (VAP ; ventilator-associated pneumonia) @ 3
ONEETH HY. HHEOERENERE
BRI RSO T — Y 2T 4 IIRT.

JKEl CDC @ NISS (National Nosocomial Infec-
tion Surveillance System) @ 7 — ¥ = #L\2, ZE
HARTAVHERESNT W BN, FEn
(hand hygiene) & FRLEHIRA 7 — 7 VEER O

maximal barrier precaution 12 X % EZexd 38 A3

KEU“@@??%% I AHYE T I E S kS E
ERM B R bR e RIS L A A o 4
Vﬁ@é

INY RIVERNE & 0E, BEERLEICED Y
T Y RAE S DEBDIANTED 7V — T e ELT
THIIETH S,

72 & %21 central line bundle (FFUOLEFIR T A
T, A7 — T IVEEM RSO
LT D728, Ohand hygiene (FHEVy) &
4/%&?%@%&%4*”ﬁ,®74/®ﬁ
A BF 12 1d maximal barrier precaution % £ 17 ¢
5, OQERBHEBIC/ONMAFT I EER, @
AT — T VIR NEAL OB 72 B IR & i A B DI
HLENEBROE, O T — T VOLEN
DIeES & O B/ MRAL.

Ventilator bundle (ALIFEEF /N > NV) Tl
VAP D ik A % H g L, O v N % 30~45°

e

¥y U7y 7 LCHET A (B EEsRoT

N W)

AEMS 51958 5128/ 180N EI R

T, PO O e &
SHEDOFF5, @DVT

B7), @1 F 40 & Uk L
15, @LEBMEILE RS
DT,

Sepsis bundle (MIUfiE/S > FIv) Tik, SIRS
(& By VR JSIE DUGEBETE) & RO Bl % 7 512,
@ 2 I Fﬁﬂ 5N PL*J (tilﬁL’T‘?iﬁjﬁlﬁ\%:— Z) 7 (FRlER
WRIE - R & #IRMBESE ), @ 4 ML
@)ZU'HIL_LMJ'IL DL, @ 6 BE LA O mATE)
e @ # % b (EGDT ; early goal-directed ther-
apy, CVP>8mmHg, MAP>65mmHg, Sv0O.>
70%), OFAEREFEHEOA T Fikbx %
JE.

Z DA, MUHE O P 7
%mﬂﬁ% K JJ: .

FHE(110mg/dl PL oD
%ﬁ?%%Rﬁﬁ?~%ww@

5.
3. EHEIOBEIRERLIE
%Jmhf#mU£W@47*”VFK£
&béi’u/\biTH}J “d B Y, #930% FRET
FTYINDEIMIIUETY B &:?ﬁ%méh%
MUTuh@mmmmgﬁﬁ*>#%mén
BEHELIMER 7, V) IR TEOH
BEABZEHATLZI 0, BIEICHED
Cao—v YIS —DRETLTIEEDLE
EH P G- 1B B ML ARIFE DO FRSC F-‘*E%U
EH L EEEe GRIE - BRRSDEN®R) | (e
2506 m—INHEB LT/ e LT, 25—

BEIE T I3 T 5 — DR A TEEIIN 3 B — IR 5
DERE LI, ORY THONN— FHED» 5D

B(zy)—7o—fik, 41 9% —7=x—R, 2—
FE) T4 DR, -5 7EDOITDHE
A), OFVFETO XX DtsE (BREBOTY H s
o 2 ERHEFIROVERL, #F, T, BExX =
— 7N —7 OIERH) OmMms 5D A T
CLBENDHB.
4. SHOAEME
ICU oZe&l M Loz, 4%k d37%7

L—27—7 CTCHWERERTRETHS DD
F9°E ICU DIEREFHli = 1TV, B DL &
2501





