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1. PAAEHE B X OFER L
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CPZ), cefpirome (CPR), cefepime (CFPM), cefo-
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Fig. 1. Total number of culture samples and inpatient bed days.
The white columns represent the total number of bacterial culture samples (excluding blood cul-
ture samples) in each fiscal year, and the spotted columns represent the total number of blood
culture samples in each fiscal year. The line graph represents the number of inpatient bed days for

MAR. 2013

each fiscal year. All data were collated for April to March on a fiscal year basis.
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Fig. 2. Number of methicillin-resistant and methicillin-susceptible Staphylococcus aureus isolates and

the isolation rate of methicillin-resistant Staphylococcus aureus.

(1) All the bacterial culture samples (blood, sputum, pus, urine, and stool): The spotted columns rep-

resent the number of methicillin-resistant Staphylococcus aureus (MRSA) isolates among the SA iso-

lates in all the samples. The white columns represent the number of methicillin-susceptible Staphylo-
coccus aureus (MSSA) isolates among the SA isolates in all the samples. The line graph represents the
isolation rates of MRSA (%) among the SA isolates in all the samples. (2) Blood culture samples: The
shaded columns represent the number of MRSA isolates among the SA isolates in the blood culture
samples. The white columns represent the number of MSSA isolates among the SA isolates in the
blood culture samples. The line graph represents the MRSA isolation rates (%) among the SA isolates

in the blood culture samples.
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Fig. 3. Total number of patients per month with newly identified methicillin-resistant

Staphylococcus aureus cultures.

The monthly number of patients with a newly identified MRSA culture was added

together to obtain the total number for each fiscal year.
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Fig. 4. Antimicrobial usage density: f-lactam antibiotics.

The AUD of -lactam antibiotics per 100 bed days was calculated on a fiscal year basis.
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Fig. 5. Antimicrobial usage densities: fluoroquinolones and glycopeptides.
The AUD of fluoroquinolones and glycopeptide antibiotics per 100 inpatient bed days was
calculated on a fiscal year basis.
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Rate of antimicrobial usage densities: penicillins, 3rd-generation cephalosporins, 4th-generation

cephalosporins and carbapenems.

The rate (%) of AUD for penicillins, 3rd-generation cephalosporins, 4th-generation cephalosporins

and carbapenems antibiotics per 100 inpatient bed days was calculated on a fiscal year basis.
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Fig. 7. Volume of use of alcohol-based hand rub.

This figure shows the total volume of use of ABHR for each fiscal year, according to the specifica-

tions: 60 mL (portable units for personal use), 350 mL (unit for use before entering a patient’s

room or at bedside), and 1,000 mL (unit used in the intensive care unit, laboratory, etc.).

Table 1. Correlation between methicillin-resistant Staphylococcus aureus isolation rates and antimicrobial usage density or al-
cohol-based hand-rub use

AUD vs. MRSA isolation rate in all samples (%) AUD vs. MRSA isolation rate in blood (%)
Penicillins r=—0.87 P<0.01 r=-082 P=0.01
1st-generation cephalosporins r=-090 P<0.01 r=-0.99 Pr<0.01
2nd-generation cephalosporins r=0.85 P<0.01 r=091 P<0.01
3rd-generation cephalosporins r=-057 P=014 r=-071 P=0.05
4th-generation cephalosporins r= —0.66 P=0.07 r=—068 P=0.06
Oxacephems r=0.69 P=0.06 r=0.77 P=0.02
Carbapenems r=0.84 P=0.08 r=0.30 P=048
Fluoroquinolones r=0.20 P=0.63 r=0.18 P=0.67
Glycopeptides r=-084  P<0.01 r=-086 P<0.01
Alcohol-based hand rub r=-077  P=0.03 r=-089 P<0.01

This table shows the correlation coefficients between the methicillin-resistant Staphylococcus aureus (MRSA) isolation rates in all
the samples and the antimicrobial use density (AUD) for each antibiotic class or the alcohol-based hand-rub (ABHR) use. Correla-
tions between the MRSA isolation rates in the blood culture samples and the AUD of each antibiotic class or the ABHR use are

also shown.
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A study of the usage of antibiotics and hand disinfectants and their effect
on methicillin-resistant Staphylococcus aureus isolation rates
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Metbhicillin-resistant Staphylococcus aureus (MRSA) is an important pathogenic bacterium causing noso-
comial infections, accounting for 67% and 55% of all S. aureus isolates in Japan in 2004 and 2011, respectively.
MRSA bacteremia is associated with a high mortality rate and is difficult to treat; therefore, the control and
treatment of MRSA infections with antibiotics is important. Using data from patients hospitalized between
April 2004 and March 2012, we examined how the use of antibiotics and hand disinfectants affected the
MRSA isolation rates.

The prevalence of MRSA among S. aureus isolates from all the samples and blood culture samples (herein-
after referred to as the MRSA isolation rate) decreased from 43.5% and 60.6% in 2004 to 31.9% and 40.6% in
2011, respectively. The antimicrobial usage density (AUD) and the MRSA isolation rates from all the sam-
ples and blood culture samples were correlated for first-generation cephalosporins (r= —0.90, —0.99), penicil-
lin antibiotics (r= — 0.87, —0.82), glycopeptide antibiotics (r= —0.84, — 0.86), and alcohol-based hand rub
(ABHR) (r= —-0.77, —0.89); the MRSA isolation rates decreased with the increased use of the above-
mentioned antibiotics/disinfectants. In addition, as the use of second-generation cephalosporins (»=0.85, 0.91)
decreased, the MRSA isolation rates also decreased. The AUDs of vancomycin and third-generation cepha-
losporins, which are correlated with the MRSA isolation rates, both increased. However, the AUD of the
third-generation cephalosporins per total amount of the AUD was approximately 10%. The low comparative
use of antibiotics did not affect the increase in the MRSA isolation rates. The AUDs of the first-generation
cephalosporins and penicillin antibiotics increased by more than 60%. Our results suggested that the in-
creasing AUDs of narrow-spectrum antibiotics might reduce the MRSA isolation rates. The use of ABHR,
which has increased across institutions, appears to be strongly associated with the MRSA isolation rates. Im-
proved hand hygiene after in-hospital education and the prevention of horizontal transmission through the
use of infection control measures according to the infection transmission routes may also have contributed
to the decrease in the number of patients with newly identified MRSA cultures. We consider it important to
continue the implementation of hospital-wide infection control programs and antimicrobial stewardship,
mainly by infection control teams.



