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Impact of routine oral care on opportunistic pathogens in the institutionalized elderly

Koyu Kokubu', Hidenobu Senpuku’, Akio Tada’, Yasuhiko Saotome' and Hiroshi Uematsu'

1) Department of Gerodentology, Tokye Medical and Dental University, Tokyo, Japan
2) Department of Bacteriology, National Institute of Infectious Diseases, Tokyo, Japan

Routine oral hygiene is important for the control
of opportunistic pathogens in the oral cavity of
institutionalized elderly individuals. We evaluated
the effects of routine oral care on opportunistic
pathogens at various time points after admission to
a nursing home. Twenty-five elderly subjects living
in the nursing home (mean age: 86.01:10.4 years)
participated in the study. Caregivers and dental
hygienists cleaned the teeth, dentures, tongue,
and mucosa after each meal using both routine and
professional oral care techniques. Opportunistic
pathogens were collected from the teeth, tongue,
and mucosal surfaces using a cotton swab; and the
species of microbes were determined and the
numbers were counted following cultivation on
selective agar. Regular oral care including profes-
sional oral care was found to be effective for
reducing infections by many kinds of opportunistic
pathogens on the teeth surfaces and the oral envi-
ronment without food residue during a long-term
study (6 months). Further, this care after 1 month
significantly reduced infections by opportunistic
pathogens on mucosal surfaces in subjects with-
out dentures; however, this was not observed in
those with dentures. Our data shows the impor-
tance of regular oral care in cleaning hard and soft
surfaces of the oral cavity improves the oral
health of the institutionalized elderly.
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Introduction

In Japan, the number of elderly people is steadily
increasing where those over the age of 65 will
account for approximately 25% of the population by
2025'. Accordingly, the number of bedridden elderly
requiring systemic care in residential and nursing
homes will also increase. Reports show institutionalized
elderly individuals have poorer oral health than those
who live independently at home'®. Further, the oral cav-
ity is thought to be a potential reservoir of opportunistic
pathogens that are risk factors for pneumonia in the
elderly*®. Further, studies show a higher prevalence of
nosocomial and Gram-negative enleric bacilli
pathogens in institutionalized elderly patients with
severe pneumonia™. EI-Solh et al. reported respirato-
ry pathogens colonizing dental plague were implicated
in the infections of the lower respiratory tract in institu-
tionalized elderly subjects’.

There are possible links with poor hygiene and
host-defense problems to an increased incidence of
pneumonia in institutionalized elderly patients™".
Therefore, oral hygiene is considered to be important to
control opportunistic pathogens on teeth and mucosal
surfaces: and some studies indicate oral hygiene for
hospitalized elderly patients reduces the risk of noso-
comial pneumonia®'", Thus, regular dental care
may be effective in reducing the numbers of dental and
respiratory bacteria for the elderly residents in long-
term care facilities. Although the effects of oral care
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have been reported, few studies have surveyed the dif-
terent opportunistic pathogens in institutionalized
elderly subjects between, before and after receiving
regular dental care provided by care-givers and dental
hygienists. In this study, we isolaled opportunistic
pathogens from the teeth, tongue, and mucosal sur-
faces from elderly subjects requiring systemic care al
various time points before and alter regular and pro-
fessional oral care. The purpose of this study was to
evaluate the effects of oral care on opportunistic
pathogen populations in inslitutional elderly people.

Materials and Methods

Subjects

Beginning 2 weeks after entering a Toshima-ward,
Tokyo nursing home, 25 residents (mean age: 86.0%
10.4 years; 6 males, 19 females) who required long-
term nursing care participated in this study. This nurs-
ing home was new (established May, 2004) with a
capacity of 62. The sludy was conducted from
October 2004 to May 2005 where the subjects were
randomly selected from the residents of the same floor
using a random-numbers table and held blind from the
investigators. The subjects were in two groups; those
requiring little care, /.e. not bedridden or confined to bed
(n = 8); and those requiring intensive care, i.6. confined
to their bed (n = 17). Prior consent was obtained from
all subjects. The sludy was approved by the Ethics
Committee of the Tokyo Medical and Dental
University and performed according to the rules of the
Helsinki Declaration. Dental examinations to deter-
mine the presence of dental caries, periodontal pocket
depths, dental calculus, remaining food residues, and
other lypical oral conditions were performed using
artificial white light by trained dentists before the
study and during routine professional oral care. Four
dentists assessed the subject’s dental and periodontal
condition using six measurements points for each
tooth: mesiobuccal, buccal, distobuccal mesiolingual,
lingual, and distolingual.

Oral care

Al the initial examination, all palients had a routine
dental and medical examination. Oral care techniques
by dental hygienists and care givers were standardized
before beginning oral care. For daily oral care, subjects
who were able used the sink facilities in their rooms and
performed standard oral hygiene three times a day by
themselves; and cleaning status was conlirmed by the
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care givers examining the oral cavity Whereas the
olher subjecls were performed by care givers three
times a day and assisted in oral cleaning with looth
brushing, brushing of denture surfaces and oral rinsing
with tap water. The palients cleaned their teeth, den-
lures, tongue, and mucosa surfaces after each meal
using routine oral care lechniques. Further, for 20
minutes twice per month, dental hygienisls provided
professional care such as removing oral calculus with a
scaler, dental brushing ol teeth surfaces, mucosal
cleaning with a sponge brush, denture cleaning, and
oral washing with 0.5% povidone-iodine solution
(Isedine-Gargle, Meiji seika, Tokyo, Japan) in addition to
the daily oral care. The routine oral care including pro-
fessional care was performed for 6 months. Daily oral
care without professional care was performed from
entering the institution to the first sampling. No antibi-
otic therapy was administered during the 2 weeks
before the start of this study and during the 6 month
study period; and none of the subjects suffered from
severe infections or systemic diseases. There was no
information about antibiotic therapy for the subjects
before entering the institution, The percentage of sub-
jects who retained their own teeth was 36% (9/25).
None of the subjects dropped-out of the study.

Bacterial sampling

Supragingival plaque samples were collected from
the posteroanterior buccal surface of the upper right
second premolar, the buccal surfaces of the upper right
second premolar and first molar using a colton swab
(Seedswab No. 1, Eiken Chemical Co., Ltd., Tokyo);
and transferred to 1 ml of reduced transport fluid
(0.4% agar, 0.15% thioglycollate/phosphate-buffered
saline) in sterile botties. For edentulous subjecls who
used complete dentures (n = 12), the samples were col-
lected from the same regions of the upper right second
premolar and first molar of the complete dentures. For
edentulous subjects not using dentures, plaque sam-
ples were not collected. Subjects using partial denture
{(n=2) and not having any of the above mentioned
teeth were sampled from the opposite side or other
remaining teeth. Samples were also collected by
swabbing five limes from the center of the tongue and
right buccal surface of the oral mucosa. All samples
were laken before professional care by a dental
hygienist. After placement in transport fluid, the sam-
ples were immediately transported to the Biomedical
Laboratory (BML, Tokyo, Japan) for analysis lo detect
opportunistic pathogenic bacleria.
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Identification of bacteria and fungi

The isolated bacteria and fungi from the plaque, the
tongue, and mucosal surfaces were identified using cul-
ture procedures'®. The samples were pour plated on
chocolate agar, blood agar, OPA staphylococcus, and
Drigalski agar plates (Nippon Becton Dickinson Co.,
Ltd., Tokyo, Japan); and were incubated in an atmos-
phere of 5% CO, at 37°C for 24-48 hours.
Representative colonies from each plate were isolated
and analyzed using Gram stain, hemolysis, and oxidase
reactions'. The colonies were suspended in 1 ml
0.5% saline; gently shaken; and tested using microbial
identification kits (VITEK; BioMerieux Vitek Japan,
Tokyo, Japan)'. The bacteria and fungi detected in the
samples are shown in Table 1.

Statistical procedures

All data were analyzed using the Statistical
Package for Social Science (SPSS) version 11.5. The
proportion of elderly subjects in the two groups was
compared using the Chi-square and Wilcoxon signed-
rank tests for equal and unequal variations. A p-value of
less than 0.05 was considered to be significant.

Results

Samples were not taken from the leeth, tongue and
mucosal surfaces of two elderly subjects respectively at
4 and 6 months after the beginning of oral care owing
to poor health. One month after starting oral care, the
numbers of opportunistic pathogens on the teeth,
tongue, and oral mucosal surfaces decreased in 6 of 21
(28.6%), 11 of 25 (44.0%), and 10 of 25 (40.0%) of the
subjects, respectively, in comparison with their numbers

Table 1, Lists of species and strains ol opportunistic
pathogans detectad on tooth, tongue and oral

Asddnetoliacier sp.
Chrysrabsutarinm sp.
Corynchactorium ip.
Estershacter sp.
Estrrececcus sp.
Ch b Preud, .

Psirrplucesins

Sremerrophemonas o alivphilia
Nunthomenar maluphilia

The siraims and spocies of sppartunisi: paihagend were counted in each aample.

at the beginning of the study (Fig.1). The proportion of
subjects with decreasing opportunistic pathogens on
teeth surfaces was significant at 4 (12/19, 63.2%, p =
0.027) and 6 (13/19, 68.4%, p = 0.011) months as com-
pared to after 1 month (Fig. 1). In contrast, the propor-
tion of subjects with decreased numbers (13/23,
56.5%) on the mucosa surfaces after 4 months were
greater but were not significantly higher than at 1
month (10/25, 40.0%) alter the beginning ol oral care
(Fig.1). The proportion of subjects with decreasing
numbers on the tongue after 4 months (6/23, 26.1%)
was fewer and lhose after 6 months (13/23, 56.5%)
increased as compared to those after 1 month (11/25,
44.0%); but none were significantly different. Candida
albicans tended to remain on all surface areas at
varying sampling times after prolessional care but
other opportunistic pathogens did not.

The infection or accumulation of multiple species of
opportunistic pathogens is a risk factor for respiratory
tract infections in institutionalized elderly subjects.
Therefore, detection of opportunistic pathogens was
performed using a qualitative analysis to isolate multiple
species. The proportion of elderly subjecls where
more than four species and strains of opportunistic
pathogens were isolated was 10/21 (47.6%), 11/25
(44.0%) or 11/25 (44.0%) on the teeth, tongue and
mucosal surfaces, respectively, before the beginning of
professional care. To evaluate the effects of oral care in
the elderly subjects, the proportion of subjects with
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Flg 1. The effects of routine oral care on the numbers of oppor-

st compared 1o the numbers on Initial ination.
The rumbar oi subjects with decreasing numbers of opportunistic
pathogens on leeth (n = 21, 19, and 19), longue (n = 25, 23, and 23},
and oral mucosa (n = 25, 23, and 23) surfaceswith 1, 4, and 6 months
of treatment respectively are shown Numbers of opportunistic
pathogens were 3.2+15, 3.6+1.0 and 3.3%1.2 for teeth, tongue,
and oral mucosal surfaces, respectively, compared 1o pricr lo dental
care. Astensks denote significant ditterence in the chi-square test (p
< 0.05, 1 month versus 4 or 6 months for each sample).
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more than four species and strains of opportunistic
pathogens was employed as an indicator. On teeth sur-
faces the numbers significantly decreased after 4
(2/19; 10.5%. p=0.012) and 6 months (1/19; 5.3%, p =
0.003) in comparison to before the beginning of pro-
fessional care (Fig. 2). On mucosal surfaces the
opportunistic pathogens decreased after 4 and 6
months (3/23; 13.0% and 4/23; 17.4%) but not signifi-
cantly. And there were no significant differences for the
tongue surface. The comparison was confirmed using
the mean=+SD of opportunislic pathogens numbers as
analyzed using the Wilcoxon signed-rank lesl (see
below) on the teeth surfaces. The opportunistic
pathogen numbers (2.410.8) at 6 months after pro-
fessional oral care was significantly lower than before
the start of professional oral care (3.2+1.5) on the
teeth surfaces (p = 0.028). However, there were no sig-
nificant differences in the other comparisons.
Therelore, long-term prolessional oral care is significant
to effectively decrease opportunistic pathogen numbers
on teeth surfaces in comparison to short-term profes-
sional oral care.

The proportion of elderly subjects having
decreased numbers of opportunistic pathogens on
mucosal surfaces was significantly lower in patients
with dentures (2/13, 15.4%) than in those without
dentures (8/12, 66.7%) at 1 month (p = 0.013) but not
at 4 and 6 months after the beginning of oral care (Fig.
3C). However, there were no significant differences for
the teeth and tongue surfaces between subjecls with
and without dentures at various time points (Fig. 3 A
and B). The number of subjects with decreasing num-
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Fig. 2. The effects of routine oral care on the reduction of more than
four types of opportunistic pathogens,

The number of subjects with mora than four species and strains of
opportunistic pathogens delected on the leeth, tongue, and oral
mucosal surfaces at 0, 1, 4, and 6 months are shown. Astensks
denote signiticant diflerence in the chi-square test (p < 0.05, 0 month
versus 1, 4 or 6 months for each sample).

J Med Dent Sci

%) L)
Jo'™
90
8 pe—_—
10 =
£ o A —o— vithout denturs
AT =+ # = ith denlure
40 =
30 =
n
10
B i .
1 4 ] {manth)
1@"“ B
80
80
% 5
8 i —&— pathout denture
ﬁ e PR — B~ with denture
- =
2
10
i o B
1 4 6 {manth)
lm“‘l c
9
B0
M e — S
b —— without derturs
50 el s R H
20 -
10
p . "
i 4 ] {manth)

Fig. 3. The effacts of routine oral cara in subjects with and without
dentures.

The number of subjects with decreasing numt of oppor
pathogens on the teeth (A), tongue (B), and mucosal (C) suraces
with and without dentures at 1, 4, and 6 months are shown. The num-

ber of subjects with dentures were 13, 12 and 12 for teeth, 13, 11 and
12 for the tongue, and 13, 12 and 12 for mucosa at 1, 4 and 6
months, respectively, ater beginning professional care, The numbers
of opportunistic pathogens were 2715 and 3.8%1.3 for testh,
3.7+09 and 35113 for the tongue, and 3.1£09 and 3.4 1.1 on
oral mucosal surtaces of elderly subjects with and without dentures,
respectively, before the beginning of the study. Asterisks denote sig-
nificant diference In the chi-square tast (p < 0.05, with dentures vs.
without dentures at 1, 4 or 6 months for each sample).




IMPACT OF ORAL CARE IN ELDERLY 1

bers of opportunistic pathogens in elderly subjects with
food residue (2/7, 28.6%) was significantly lower than
those in subjects without food residue (11/12, 91.7%)
on the teeth surfaces at 6 months (p = 0.010) (Fig. 4A).
However, there were no significant differences among
the palients with and without food residues on the
tongue and mucosa at each sampling period alter the
beginning of oral care (Fig. 4B, C). Moreover, there
were no significant differences between the two
groups (non- bedridden and bedridden) in all data (data
not shown) and among other dental and periodontal
parameters.

Discussion

We investigated the effects of routine oral hygiene
using professional care in institutional elderly subjects
determining the numbers of opportunistic pathogens in
samples taken from the teeth, tongue, and mucosal
surfaces. Our data show routine oral hygiene with pro-
fessional care was effective in reducing infections by a
number of different opportunistic pathogens on teeth
surfaces when food residues were removed from
patients during long-term care. In addition, short-term
treatment of 1 month showed a significant reduction of
opportunistic pathogens on the mucosal surfaces
between elderly subjects with and without denltures.
Dentures may be reservoirs of opportunistic
pathogens as well as the teeth surfaces''®; and may
be a risk factor for opportunistic infection by many kinds
of microorganisms in the institutionalized elderly.
Therelore, dentures may disturb the effects of oral care
on opportunistic pathogen infections in the short-term
(1 month) on the oral mucosa. Consequently, long-term
(4 and 6 months) oral care is necessary for decreasing
the opportunistic pathogens in oral mucosa of elderly
individuals with dentures.

It is important to consider the influence of oral
health on elderly subjects living communally in the
same institution, as well as communication between
caregivers and those subjects. Accumulaling evi-
dence suggests community and health-care associated
infections have a unique epidemiology; and the
pathogens involved and outcomes may be related
with nosocomial processes'®'. Further, transters of
microorganisms between the elderly or from care-
givers and dental hygienists operating in the facility may
have an influence on opportunistic infections in the oral
cavity. Therefore, it may be possible that community-
and care- associaled infections were decreased or
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Fig. 4. The effects of routine oral care for subjects with and without
food residue.

The proportions of subjects with decreasing numbers of opportunis-
tic pathogens on the teeth (A), tongue (B), and mucasal (C) surfaces
with and without food residues al 1, 4, and 6 months are shown. The
numbers of subjects with lood residues were 7, 7 and 7 for 1eeth, B,
7 and 7 for the fongue, and 9, 7 and 7 for mucosa at 1, 4 and 6
manths, respectively, alter beginning professional care. The numbers
of opportunistic pathogens were 2.81 .8 and 3.2::1.3 for teeth,
36113 and 37108 on the longue, and 3441 2and 3.21.1 an
oral mucosal surfaces of elderly subjects with and without food
residues, respectively, bafore the beginning of the study. Asterisks
denote a signiticant ditference in the chi-square test (p < 0.05, with
food residues versus without food residues at 1, 4 or 6 months for
each sample),
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abridged by controlling opportunistic pathogens in this
long-term care study.

The oral biolilm is produced by the sequential
attachment of bacteria; and is dependent on the various
bacleria and lhe composition of the hard lissues
involved™**. Microorganisms become altached to and
accumulate on surfaces of the oral cavity™. And the
biofilm is known to be able to evade antimicrobial chal-
lenges from antibiotics or host immune defenses
using multiple mechanisms™*" where antimicrobial
agenits fail to fully penetrate the bacterial cells that com-
pose the biofilm™". Further, the bacterial community may
increase on hard tissue surfaces presenting consider-
able hygiene and host-defense problems for elderly
individuals®™. Here our data shows remaining food
residues made cleaning difficult to remove oppor-
tunistic pathogens from teeth surfaces in long-term rou-
tine care (Fig. 4A). Such food residues provide nutrition
for microbial growth as well as a colonization site for
biofilm formation. In a previous report on special oral
care, the number of streptococci recovered shortly after
treatment was reduced™*', Using oral professionals to
remove the biofilm and calculus and mouth washing
with 0.5% povidone-iodine solution cleared the tooth
and mucosal surfaces; and this then allowed re-estab-
lishment and growth by commensal bacteria such as
streptococci that replace infections by opportunistic
pathogens™'. Professional oral care may be useful in
elderly patients to prevent respiratory infections; how-
ever, routine oral care without professional care does
not show a significant effect on the microbiological com-
munity of the oral cavity. Therefore, we considered
routine oral care with professional oral care cleaned the
teeth and mucosal surfaces after which beneficial
commensal bacteria re-established and grew depen-
dent on the amount of the remaining food residues in
the oral cavities of the elderly subjects. Thus, routine
oral care over a long term thal completely cleans the
oral cavity may be necessary lo remove biofilm and re-
establish microbiological flora with the commensal
bacteria.

In conclusion, routine oral cleaning along with pro-
fessional care was able to control infection with many
types of opportunistic pathogens on teeth and denture
surfaces using long-term care of the institutionalized
elderly but was not of value in shorl-term care: howev-
er, on the tongue and mucosal surfaces opportunistic
pathogens were removed during the short term. Our
data indicates the important role of routine oral care in
cleaning hard and soft surfaces of the oral cavily
where this improves the oral health for institutionalized
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elderly individuals.
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How should we manage patients with urinary tract infections caused by
Pseudomonas aeruginosa?

Koichi Monden, Reiko Kariyama and Hiromi Kumon
Department of Urology, Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama University

Recently, multiple-drug-resistant Pseudomonas aeruginosa (MDRP: resistant to imipenem, ciprofloxacin
and amikacin) has become an increasing problem in Japanese hospitals, and MDRP isolates from patients
with'urinary tract infections (UTIs) are common. The majority of UTIs caused by MDRP are catheter-related
and responsible for a growing number of nosocomial infections. We investigated clinical backgrounds of
patients with UTIs caused by metallo-B-lactamase (MBL) -producing P. aeruginosa. Among MBL-producing
P. aeruginosa isolated in Okayama University Hospital, 52.1% of all isolates were urine isolates. Upon review
of the associated medical records for UTIs caused by MBL-producing P. aeruginosa, 66.6% of underlying
diseases were malignancy, 71.1% of patients were catheterized, and 29.0% of patients had forthcoming
febrile episodes. Antimicrobial therapy for biofilm infections in the urinary tract included UTIs caused by P.
aeruginosa is limited. The continuation of ineffective antimicrobial therapy promotes resistance of P.
aeruginosa. It is important to develop compounds that can regulate biofilm formation and production of
toxin. The quorum-sensing system of P. aeruginosa has been targeted by investigators seeking novel
therapeutic agents. In our laboratory, a capillary flow cell system as an in vitro model of complicated UTIs is
utilized. In this system, we have tested agonists and antagonists of quorum sensing, polyphenols and
antimicrobial agents. We are continuing efforts to identify antibiofilm agents using more suitable

experimental models for prevention and therapy of UTIs,
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Fig. 2 Biofilm-forming capabilities of 143 metallo-B-lactamase-producing P. aeruginosa isolates.
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Hospital A (n=15)

Fig. 3 Dendrogram of metallo-B-lactamase-producing P. aeruginosa isolates exhibited strong biofilm formation (15

1solates from each of two hospitals, A and B)
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Biofilm-forming capabilities and resistance gene transfer of metallo-B-
lactamase-producing Pseudomonas aeruginosa

Masumi Yamamoto Y, Reiko Kariyama 2, Ritsuko Mitsuhata %, Ayano Ishii 2,
Shinya Uehara ?, Toyohiko Watanabe 2, Koichi Monden 2, Hiromi Kumon )
and Nobuchika Kusano ¥

D Graduate School of Health Sciences, Okayama University

2) Department of Urology, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

3 Department of Clinical Laboratory, Okayama University Hospital

We investigated biofilm-forming capabilities and the transferability of resistance of metallo-f-lactamase-
producing Pseudomonas aeruginosa isolates and conducted a molecular epidemiology study by using pulsed-
field gel electrophoresis (PFGE). Over a 6-year period from 2001 through 2006, a total of 143 metallo-f-
lactamase-producing P. aeruginosa isolates, including 85 isolates from urine, 12 isolates from sputum, 10
isolates from feces, 8 isolates from pus, 6 isolates from blood and 22 isolates from other sites, were collected
from patients (one isolate per patient) who were admitted to three hospitals in Okayama Prefecture, Japan.
Of 143 isolates, 131 (91.6%) and 12 (8.4%) were IMP-1 type possessing bla np-1 and VIM-2 type possessing bla
vimz2, respectively. We used the in vitro microtiter plate assay to quantify biofilm formation and classified
into three groups: strong (ODs7 = 1), medium (ODs70 = 0.5 to < 1) and weak (ODs7 0 to < 0.5). Of the 143
isolates, 34 (23.8%), 49 (34.2%) and 60 (42.0%) isolates exhibited strong, medium and weak biofilm formation,
respectively. Of the 83 isolates exhibited strong and medium biofilm formation, 61 isolates (73.5%) were
urine isolates. The biofilm-forming capabilities (mean + SE) of metallo-f-lactamase-producing P. aeruginosa
isolates in three hospital, A, B, and C, were 0.55 + 0.04 [n=95], 1.05 +0.07 [n=41], and 0.48 £0.06 [n=7],
respectively. The imipenem resistance transferred by filter mating in 5 of 15 isolates tested, and these
frequencies were in the range from 10° to 10°. PFGE analysis showed that identical isolates in 30 metallo-B-
lactamase-producing P. aeruginosa fsolates exhibited strong biofilm formation were not found, but 2 paired
isolates in over 80% similarity were found in hospital B. The persistent biofilms formed by metallo-B-
lactamase-producing P. aeruginosa isolates could cause serious problems in nosocomial infections. The
development of strategies to prevent spread of the organism in each hospital setting is needed.
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Oral Condition and Oral Care of Patients with Aspiration Pneumonia and
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BUMBRICERONTARL AEEEHSEE O GONBEAORE Oy T8 LUK E
BE A HOMMEIZ M-S SRERMEAT- 7. BREOFLERILTTRT, 7HICEHEMHRO
BEESH- 7. BHEOOBEAORER, ARMHERICEEPOBMERSA NS, B
RHEEMICH-7-. Lol ARBOOBEY 7, XEOBHIZ1H 1 @AKEL TOLHOHH
HTHY, +HHOBENNRESRLN T Eh 7. AR, AR#3~5 80, BREHO3
B, BFREREEEHSE - F(BMLED) AERL, DR LRSES CRERRTLA, DB
T EH OB (REHFH) 1T, AR : Candida sp. (4 1), MRSA, Serratia marcescens (% 3
%), Pseudomonas acruginosa, Klebsiclla pneumoniae (% 2 4), ABi#3~5HH : MRSA (5 %),
Candida sp. (2 #). P. aeruginosa, K. pneumoniae, S, marcescens (% 1 %), #BEEFF : MRSA (4
%), P aeruginosa, K. pnewmoniae, Candida sp. (% 2 %), MSSA (1 £) CH-7-. AHEICEL
T, MRSA AL &< felish, ARBOIEICHRL T, ARE3~5 AHICIES 4. BE4
HLMmMLTED, RAHERSEDNhA:. BRFCERES SV EREESRESN6 BOR
Eit, FESBARSCEBTSTEENEVC EH0, OBFr 7T ~ONENHFASLELEH
7o Ef:, WMEMBEREOAMICH, EFERAOLL LT IRERAMIC L3RR ETD
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