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eta, ETB; etb); and TSST-1 (¢s5t) were detected using a
multiplex PCR system as previously described (3, 19).
The PVL gene was detected by PCR assay described
by Lina et al. (23).

Typing of SCCmec. SCCmec typing was performed
by amplification of regions within SCCmec, the ccr
region (three classes of ccr), -and the mec region
(IS1272, mecl-R1, mecA) as described by Ito et al. (16,
17) and Ma et al, (24). CO-MRSA strains of SCCrmiec
type Il or IV were subtyped (Ila, IIb) (IVa, IVb, IVc) as
reported previously (T. Ito, X.X. Ma, Y. Kondo, P.
Changtrakool, S. Traklsomboon, C. Tiensasitorn, M.
Jamklang, T. Chavalit, J. Song, and K. Hiramatsu,
Abstr. 44th Intersci. Conf. Antimicrob. Agents
Chemother., abstr. 115, 2004). Control strains of each
SCCmec type were provided by Drs. Robert S. Daum
and T. Ito (9, 16, 17).

Multi-locus sequence typing (MLST). MLST was
performed as described elsewhere (11). The allelic pro-
files of MRSA isolates were assigned on the basis of
their MLST type using the eBURST program (13)
(http://eburst.mlst.net). '

Statistical analysis. To compare differences between
groups, Student’s ¢ test was used for continuous vari-
ables, while Fisher’s exact test was used for dichoto-
mous variables. All analyses were two-tailed and P
values of less than 0.05 were considered significant.
Statistical analysis was performed with StatView ver-
sion 5.0 software (Abacus Concepts, Inc., Berkeley,
Calif., U.S.A.).

Results

Patient Characteristics

~ Of the 200 patients with MRSA strains during the
study, 28 cases were excluded on the basis of duplicate
isolates or misclassification of methicillin-susceptible
strains. A total of 172 cases, including 98 inpatients
with HA-MRSA, 61 outpatients with HA-MRSA, and
13 patients with CO-MRSA, were subjected to further
analysis. Table 1 describes the characteristics of
patients and specimens in the study. The age distribu-
tion of both inpatients and outpatients with HA-MRSA
strains was significantly higher than that of patients
with CO-MRSA. There were no patients over 60 years
old with CO-MRSA. Sixty-two percent (8 of 13) of
CO-MRSA strains were isolated from skin sources
while sputum (29 of 98: 30%) was the major source of
HA-MRSA strains in inpatients. Otorrhea (19 of 61:
31.1%) was the major source of specimens for outpa-
tients. Forty-six percent (6 of 13) of patients with CO-
MRSA were seen by the dermatology department,
while inpatients with HA-MRSA were followed by the

surgery (43 of 98: 44%) and the medicine (26 of 98:
27%) departments. Outpatients with HA-MRSA strains

were seen mainly in the otolaryngology department (21
of 61: 34.4%).

Resistant Profile

Table 2 demonstrates the 9 resistant profiles, exclud-
ing B-lactams, of HA-MRSA and CO-MRSA strains.
Most HA-MRSA strains from inpatients and outpatients
were uniformly MDR. The resistant rate of CO-MRSA
strains for ERY, CLI, TET, LVX, and SPT was signifi-
cantly lower than that of HA-MRSA strains. However,
GEN resistance was seen more frequently in CO-
MRSA than in HA-MRSA strains. No resistance to
SXT, VAN and TEC was seen in the CO-MRSA and
the HA-MRSA strains recovered during the study.

Genotypes and Phenotypes of MRSA Strains

Table 3 shows genotypic and phenotypic characteris-
tics of 172 MRSA strains evaluated in the prospective
study conducted at TWMUH. The PFGE patterns of
the MRSA strains revealed one major clone, clone A
(145 of 172; 84%) with 51 subtypes (Al to A51), three
minor clones, clone B (8 of 172; 5%) with 7 subtypes
(B1 to B7), clone C (5 of 172; 3%) with 4 subtypes (C1
to C4), clone D (3 of 172; 2%) with 3 subtypes (D1 to
D3), and 11 unique clones (E to O). Most clone A
strains were SCCmec type II (141 of 145; 97%), pos-
sessed st or sec (136 of 145; 94%), coagulase type II
(138 of 145; 95%), and MDR (143 of 145; 99%).
Clone A was the most prevalent clone in HA-MRSA
from both inpatients (89 of 98; 91%) as well as outpa-
tients (53 of 61; 87%), and was significantly less fre-
quently seen in CO-MRSA strains (3 of 13; 23%).
Clone B strains were only isolated from HA-MRSA in
outpatients or from CO-MRSA, belonged to coagulase
type I and exhibited no MDR. SCCmec type IV (6 of 8;
75%) or ethb (5 of 8; 63%) was frequently seen in clone
B strains, although two strains belonged to SCCmec
type II. Clone C strains belonged to coagulase type II,
were MDR possessed ts¢ and sec similar to clone A
although the SCCmec type was non-typeable in two
strains. Clone D strains were coagulase type III and
were not MDR, but interestingly two of the three strains
possessed tst and sec. This clone was not isolated from
HA-MRSA in inpatients. All of the SCCmec type IV
isolates including three HA-MRSA strains exhibited no
MDR. Among inpatients and outpatients, Table 4 sum-
marizes the correlation of genotypic or phenotypic
characteristics between HA-MRSA and CO-MRSA
strains. SCCmec type IV was more frequently distrib-
uted in CO-MRSA strains (9 of 13; 69%) than in HA-
MRSA strains among inpatients (1 of 98; 1%) and in
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Table 1. Demographic characteristics of patients and sources of specimens

Age distribution or number (%) of patients with

. HA-MRSA isolates from CO-MRSA
Characteristics
Inpatients (n=98) Outpatients (n=61) Total (n=159) isolates
P value® P value” P value® P value® (n=13)
Age
Median, year 56 58 56 19
Range, year 0-92 0-88 0-92 1-53
Mean=SD, year 47.0+28.8 0.002 NS 48.7+24.4 0.0002 47.6+27.1  0.002 20.8+18.9
0-5 18 (18) NS? NS 6 (10) NS 24 (15) NS 4 (31
6-12 1(1) NS NS 1(2) NS 2 (1) NS 1(8)
13-17 1) NS NS 1(2) NS 2 (b NS 1(8)
18-59 33 (34) NS NS 25 (41) NS 58 (37) NS 7 (54)
=60 45 (46) 0.004 NS 28 (46)  0.005 73 (46) 0.003 0(0)
Gender
Male 63 (64) NS NS 33 (54) NS 96 (60) NS 9 (69)
Source of specimen
Skin, soft tissue 16 (16) 0.01 NS 16 (26) 0.02 32 (20) 0.02 8 (62)
Discharge of eyes 6 (6) NS NS 3(5) NS 9 (6) NS 2 (15)
Otorrhea 2(2) NS <0.0001 19 (31) NS 21(13) NS 1(8)
Nose 10 (10) NS NS 8 (13) NS 18 (11) NS 0(0)
Oropharynx 11 (1) NS NS 3(5) NS 14 (9) NS 0
Tonsil 0(0) 0.01 NS 0(0) 0.03 0(0) 0.0003 2 (15)
Sputum, BAL? fluid 29 (30) 0.02  <0.0001 3(5) NS 32 (20) NS 0(0)
Pleural fluid/ascites 1) NS NS 0(0) NS 1(1) NS 0(0)
Wound pus, deep 13 (13) NS NS 6 (10) NS 19 (12) NS 0(0)
Blood 1) NS NS 0(0) NS 1) NS 0(0)
Urine 8 (8) NS NS 2(3) NS 10 (6) NS 0(0)
Feces 1 (1) NS NS 0(0) NS 1) NS 0(0)
Breast milk 0 (0) NS NS 1(2) NS 1(1) NS 0(0)
Clinic
Medicine 26 (27) 0.04 NS 1321 NS 39 (25) 0.04 0(0)
Surgery 43 (44) 0.01 0.01 14 (23) NS 57 (36) NS 1(8)
Pediatrics 929 NS NS 8 (13) NS 17(11) NS 1(8)
Emergency 5(5) NS NS 00 NS 53) NS 0(0)
Otolaryngology 5(5) NS <0.0001 21 (34) NS 26 (16) NS 3(23)
Ophthalmology 44 NS NS 3(5) NS 74 NS 2 (15)
Dermatology 2(2) <0.0001 NS 2(3) 0.0002 4 (3) <0.0001 6 (46)
Gynecology and Obstetrics 2(2) NS NS 0(0) NS 2 (1) NS 0(0)
Psychiatry 2(2) NS NS 0(0) NS 2(1) NS 0(0)

“ P value, vs. CO-MRSA.

" P value, vs. HA-MRSA from outpatients.
9 NS, not significant.

% BAL, broncho-alveolar lavage.

outpatients (2 of 61; 3%). No SCCmec type III and
type V strains were seen in any MRSA strains. Toxin
gene profiles revealed that sec and tst was more pre-
dominant in HA-MRSA strains from inpatients (90 of
98; 92%, 88 of 98; 90%) and outpatients (49 of 61;
80%, 52 of 61; 85%) than in CO-MRSA strains (4 of
13;31%, 5 of 13; 39%). In contrast, the presence of etb
was more likely in CO-MRSA strains (4 of 13; 31%)

than in HA-MRSA (inpatient 0 of 98; 0%, outpatient 1
of 61; 2%, total 1 of 159; 1%). No pvl genes were
found in any MRSA. Coagulase typing showed that
most HA-MRSA strains belonged to type II (inpatient
94 of 98; 96%, outpatient 49 of 61: 80.3%, total 143 of
159: 89.9%), and CO-MRSA were distributed into 5
type I, 4 type 11, 2 type III and type VII, and non-
typeable strains. PFGE clone A-coagulase type II-zst
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Table 2. Resistant profiles of MRSA strains

Number (%) resistant

Antimicrobial HA-MRSA isolates from CO-MRSA
agent Inpatients (n=98) Outpatients (n=61) Total (n=159) isolates
P value® P value” P value® P value® (n=13)
GEN 40 (41) 0.02 NS 24 (39) 0.02 64 (40) 0.02 10 (77)
ERY 97 (99) 0.0006 NS 57 (93) 0.03 154 (97) 0.002 9 (69)
CLI 88 (90) <0.0001 NS 52 (85) 0.0002 140 (88)  <0.0001 430D
TET 73 (74) 0.003 NS 48 (79) 0.001 121 (76) 0.001 4 (31
LVX 91 (93) <0.0001 NS 56 (92) <0.0001 147 (92)  <0.0001 4 (31)
SPT 97 (99) <0.0001 NS 58 (95) <0.0001 155(97) <0.0001 5(38)
SXT 0(0) NS§? NS 0(0) NS 0 (0) NS 0(0)
VAN 0(0) NS NS 0(0) NS 0(0) NS 0(0)
TEC 0 NS NS 0 (0) NS 00 NS 0 (0)

963

@ P value, vs. CO-MRSA.
“ P value, vs, HA-MRSA from outpatients.
< NS, not significant.

and sec positive-coagulase type II-MDR strains were
predominant in HA-MRSA from inpatients (81 of 98;
83%) and outpatients (43 of 61; 71%), as compared in
CO-MRSA (1 of 13; 8%).

Properties of CO-MRSA Isolates and the Clinical Back-
grounds

Table 5 summarizes genetic and phenotypic proper-
ties of CO-MRSA isolates as well as the clinical back-
grounds. Clinically, 8 of 13 (62%) patients with CO-
MRSA were diagnosed as skin infections including 3
superficial skin infections and 5 impetigo cases. No
mortality was associated with infections due to CO-
MRSA. Thirteen CO-MRSA strains were divided into 8
resistant profiles, 5 coagulase types, 5 toxin patterns, 2
SCCmec types with 3 subtypes, 12 different PFGE pat-
terns (Fig. 1) including 3 clones A, 5 clones B, 2 clones
D and 3 unique clones, and 7 sequence types with 4
clonal complexes (CC) types in MLST. Three strains
belonged to MLST ST5-SCCmec type 11, subtype Ila-
PFGE clone A, coagulase type II and were MDR.
These strains were closely related to major clones of
HA-MRSA strains which shared SCCmec type II, coag-
ulase type II, and MDR. As shown in Fig. 1, the PFGE
patterns of 3 CO-MRSA strains were similar to that of
HA-MRSA strain TWCC8395 (PFGE All). These
PFGE type A strains and TWCC8395 also belonged to
MLST type ST5. The HA-MRSA strains with PFGE
type Al to AS also belonged to ST5 (data not shown).
TWCC8366 belonged to MLST ST5-SCCrmec type Ila
and coagulase type II which, while similar to
TWCC8202, TWCC8254, and TWCC8290, was resis-
tant only to ERY and SPT and showed a different
PFGE pattern (unique L). All ST5-SCCmec Ila CO-
MRSA strains showed high-level resistance to MET

and OXA (MIC: >256 pg/ml). The remaining 9 strains
belonged to SCCmec type IV and were moderately
resistant to MET and OXA with a MIC range of 12-48
and 8-64 pg/ml, respectively. Five of nine SCCmec
type IV CO-MRSA strains belonged to type IVa, but
the remaining four strains did not amplify with primers
for either a, b, or ¢ types of the JI region. Five
SCCmec type IVa strains were characterized as demon-
strating closely related PFGE patterns (clone B) and
belonging to CC509 (3 ST91, ST89, ST379), and coag--
ulase type I. These strains were resistant to only GEN or
ERY except for one strain, TWCC8422, which was also
resistant to SPT and possessed the erb genes except for
one strain, TWCC8435. Three SCCmec type IVa
strains possessing erb were isolated from impetigo
cases. Four other SCCmec type IV, non-subtype 1Va,
IVb, IVc strains belonged to the following CC types:
CC1 (ST1, ST81) and two CC8 (ST8). Two CCl1
strains showed different resistant profiles (one MDR
and the other no), PFGE types, and coagulase types
consistent with independent clones. While, two CC8
(ST8) belonged to coagulase type ITI, exhibited closely
related PFGE patterns, and were non-MDR. Both
strains also had fst and sec genes and were isolated
from impetigo patients, but did not have eth or eta
genes. Three clone B (one ST91, two ST89-CC509,
coagulase type I) and one clone D (ST8, CC8, coagulase
III, SCCmec type IV) were also isolated from HA-
MRSA, but 2 ST89-clone B (TWCC8081, TWCC8472)
and clone D (TWCC8414) strains belonged to SCCmec
type II, not type IV (data not shown).

Discussion

To our knowledge, this is the first prospective molec-
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Table 3. Genotypic and phenotypic characterization of 172 MRSA strains

Number of strains

__T__ff%_ SCCmec 1oXIn Coagalase b, HA-MRSA from COMRSA  Toul
ype  StbLpe gene vpe Inpatients Outpatients  Total i ota
A Al I tst, sec I Y 1 1 1

Al 11 tst I Y 1 1
Al I tst, sec 11 Y 16 9 25 25
Al II tst, sec \Y Y 1 1 1
A2 II tst, sec I Y 6 2 8 8
A2 I tst, seb, sec 1I Y 3 1 4 4
A2 I tst, seb, sec NT” Y 1 1 1
A3 I tst, sec I Y 6 5 11 11
A4 I tst, sec 11 Y 4 2 6 1 7
Ad i | tst, sec Vv Y 1 1 1
AS II sec I Y 1 1 1
A5 I tst, sec I Y 5 1 6 6
AS I tst, sec v Y 1 1 1
A6 )i tst, sec I Y 4 1 5 5
A6 I tst, sec A% Y 1 1 1
A7 I tst, sec a Y 3 3 3
A7 II  tst, seb, sec I Y 1 1 1
A8 I tst, sec II Y 4 4 4
A9 I 1st, sec I Y 2 2 4 4
Al0 1T tst I Y 1 1 1
A10 1I tst, sec I Y 1 1 2 2
Al0 NT tst I Y 1 1 1
All 11 tst, sec I Y 2 1 3 3
Al2 I tst, sec I Y 3 3 3
Al3 II st seb, sec I Y 3 3 3
Al4 I none I Y 2 1 3 3
AlS II tst, sec I Y 1 1 2 2
Al6 I none 1I Y 1 1 1
Al6 I tst, sec 1I Y 1 1 1
“A17 II  1st, sea, sec 11 Y 2 2 2
Al8 1I tst, sec 1I Y 1 1 2 2
Al19 11 tst, sec 11 Y 1 1 2 2
A20 I tst, sec 11 Y 1 1 2 2
A21 I tst, sec I Y 1 1 1
A22 11 tst, sec 11 Y 1 1 1
A23 1I tst, sec I Y 1 1 1
A24 1 tst, sec I Y 1 1 1
A25 I 1st,seb, sec I Y 1 1 1
A26 I none I Y 1 1 1
A27 I none I Y 1 1 1
A28 II tst, sec II Y 1 1 1
A29 II none II Y 1 1 1
A30 II tst, sec II Y 1 1 1
A3l I tst, sec i Y 1 i 1
A32 I tst, sec I Y 1 1 1
A33 I tst, sec 11 Y 1 1 1
A34 I tst, sec 11 Y 1 1 1
A35 1I 1st, sec II Y 1 1 1
A36 11 tst, sec II Y 1 1 1
A37 I tst, sec II Y 1 1 1
A38 II tst, sec I Y 1 1 1
A39 1T none II Y 1 1
A40 II tst, sec I Y 1 1 1
A4l I seb 11 N 1 1 1
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Table 3. continued

Number of strains

__PFOE  geomee ToMin Coagulase p. HA-MRSA from COMRSA
Type  Subtype gene type Inpatients Outpatients  Total -MRS Total
A Ad42 11 tst, sec II Y 1 1 1
Ad43 I tst, sec I Y l 1 1
Ad44 11 tst, sec 1I Y 1 1 1
A45 NT® 11, sec A% N 1 l [
A46 NT tst, sec II Y 1 1 1
A47 I tst, sec I Y 1 1 1
A48 I tst, sec 1I Y 1 1 I
A49 II tst, sec II Y 1 1 1
A50 II tst, sec II Y l 1 1
AS51 i1 tst, sec I Y 1 1 1
Total 89 53 142 3 145
B Bl v eth I N 1 1
B2 v eth 1 N 1 1
B2 v none I N I 1
B3 v eth I N 1 1
B4 v eth I N 1 1
B5 I eth I N 1 1 1
B6 II none 1 N 1 1 1
B7 v none I N 1 1 1
Total 0 3 3 5 8
C Ci I tst, sec I Y 1 1 1
Cl NT tst, sec II Y 1 1 1
Cc2 NT tst, sec II Y 1 1 i
C3 I sz, seb, sec II Y 1 1 1
C4 II tst, sec 11 Y 1 i 1
Total 4 1 5 0 5
D D1 v tst, sec 111 N 1 1
D2 11 none I N 1 1 1
D3 v tst, sec I N i 1
Total 0 1 1 2 3
Unique
E I none III Y 1 1 1
F II tst, sec I Y 1 1 1
G v none I N 1 ] 1
H v sea Vil N 1 1
I v none NT Y 1 1
J I none II Y 1 1 1
K II none 11 Y 1 1 1
L II tst, sec 11 N 1 1
M I none II N 1 1 1
N II tst, sec II Y 1 1 1
O v sec VI N 1 1 1
Total 5 3 8 3 11
Total 98 61 159 13 172

“ MDR, multi-drug resistance, Y: yes, N: no.
“ NT, non-typeable.

ular epidemiological study of CO-MRSA and HA-
MRSA in a Japanese hospital. Overall, patients with
CO-MRSA were significantly younger than those with
HA-MRSA and seen mainly in the dermatology ser-
vice. A previous study reported results similar to our
study with respect to age distribution, and clinical fea-

tures in patients with CO-MRSA infection (4-6, 10, 26,
32, 34, 43). Our study found CO-MRSA strains to be
more susceptible to antimicrobials other than B-lactam
classes except GEN. Furthermore, SCCmec type IV,
recently described in other CO-MRSA isolates, pre-
dominated in our CO-MRSA strains. These bacterial
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Table 4. Comparison of genotype and phenotype distribution in HA-MRSA and CO-MRSA strains

Number of positive (%) in

. HA-MRSA isolates from CO-MRSA
Characteristics
Inpatients (n=98) Outpatients (n=61) Total (n=159) isolates
P value® P value? P value” P value® (n=13)
SCCmec
I 33) NS§? NS 0(0) NS 3(2) NS 0 ()
11 91 (93) <0.0001 NS 55(90) <0.0001 146 (92) <0.0001 4 (31
i 0 () NS NS 0(0) NS 0(0) NS 0(0)
v 1(1) <0.0001 NS 2(3) <0.0001 3(2) <0.0001 9 (69)
\Y% 0 (0) NS NS 0 (0) NS 0@ NS 0 (0)
NT? 33 NS NS 47 NS 7(4) NS 0(0)
PFGE
Clone A 89 (91) <0.0001 NS 53 (87) <0.0001 142 (89) <0.0001 3(23)
Clone B 0(0) <0.0001 NS 3(5) 0.003 3(2) <0.0001 539
Clone C 4(4) NS NS 1) NS 5(@3) NS 0(0)
Clone D 0 (0) 0.013 NS 1) NS 1(1) 0.02 2(15)
Unique clone 5(5) NS NS 305 NS 8(5) 0.04 3(23)
Toxin gene
eta 0 NS NS 0 () NS 0 (0) NS 0 (0)
eth 0 (0) 0.0001 NS 1(2) 0.003 1(1) <0.0001 4 (31)
sea 2(2) NS NS 0 NS 2() NS 1(8)
seb 10 (10) NS NS 2(3) NS 12(8) NS 0
sec 90 (92) <0.0001 0.05 49 (80) 0.0009 139 (87) <0.0001 4 (31)
sed 0 NS NS 00 NS 0 (0) NS 0
see 00 NS NS 0() NS 0 NS 0
tst 88 (90) <0.0001 NS 52 (85) 0.001 140 (88)  0.0001 5(39)
pvl 0 () NS NS 0 NS 0 (0) NS 0
none 7(7 NS NS 8 (13) NS 15(9) NS 3(23)
Coagulase type
I 0(0) <0.0001 0.02 4(7) 0.007 4(3) 0.0001 5(39)
i 94 (96) <0.0001 0.02 49 (80) 0.0009 143 (90) <0.0001 4 (31)
I 1) 0.04 NS 3(5) NS 4(3) NS 2(15)
v 1(1) NS NS 0(0) NS 1(1) NS 0
\Y% 0 () NS 0.008 5(8) NS 5(3) NS 0 ()
VI 0(0) NS NS 0(0) NS 0 () NS 0(0)
vl 1(D NS NS 0 NS 1) NS 1(8)
NT 1(1) NS NS 00 NS 1(1) NS 1(8)
Multi-drug resistance (MDR) 95 (97) <0.0001 NS 55 (90) <0.0001 150 (94) <0.0001 4 (31)
Clone A: SCCmec II. sec+tst.
coagulase II: MDR strains 81(83) <0.0001 NS 43 (71) <0.0001 124 (78) <0.0001 1(8)

9 P value, vs. CO-MRSA.

» P value, vs. HA-MRSA from outpatients.
9 NS, not significant.

4 NT, non-typeable.

features were also similar to previous reports (4-6, 22,
26, 28, 30, 32, 42, 43). However, in our study, we
found no CO-MRSA strains harboring pvl genes which
have been reported predominantly in CO-MRSA strains
from skin or soft tissue infections as well as, necrotizing
pneumonia outside of Japan (10, 22, 26, 30, 42, 43).
Vandenesch et al. reported that all 117 CO-MRSA iso-
lates collected from countries in three continents
including the United States, Australia, France, and
Switzerland carried pvl genes and belonged to SCCmec

type IV (42). It has been suggested that the pvl genes
may be a good marker for detecting CO-MRSA, but its
absence in some CO-MRSA isolates from Australia, the
United States and Switzerland (22, 28, 30).

The genetic diversity of CO-MRSA strains has been
reported (4, 6, 8, 28, 30, 42). As suggested by recent
studies, CO-MRSA strains are characterized by multiple
genetic lineages (4, 6, 8, 28, 30, 42). In fact, our nine
SCCmec type IV CO-MRSA strains contained 6 ST
and 3 CC types.
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Fig. 1. PFGE patterns of 13 CO-MRSA isolates and one typical
HA-MRSA strain. Low molecular-weight ADNA ladder markers
are shown in lane 1 and 16. Lanes 2-15 display results obtained
with strains: lane 2, TWCC8290 (C, type A4), lane 3,
TWCC8254 (C, type A39), lane 4, TWCC8202 (C, type Al),
lane 5, TWCC8395 (H, type All, ST5, CC5), lane 6,
TWCC8336 (C, type L), lane 7, TWCCB8422 (C, type B2), lane
8, TWCC8435 (C, type B2), lane 9, TWCC8454 (C, type B3),
lane 10, TWCC8453 (C, type B4), lane 11, TWCC8288 (C, type
B1), lane 12, TWCCS8149 (C, type H), lane 13, TWCC8442 (C,
type I), lane 14, TWCC8403 (C, type D1), lane 15, TWCC8441
(C, type D3). Letters in parentheses above show: CO-MRSA
(C), HA-MRSA (H) and each PFGE type.

The PFGE clone B-coagulase type I lineage (five
strains) showed archetypal microbiological features
such as low level resistance to OXA, non-MDR, and
was predominately isolated from skin infections. The
MLST types of these strains belonged to CC509 and
ST89, 91, 379 which are uncommonly seen in nosocom-
ial isolates and have very rarely been reported as com-
munity-onset isolates. To date, we found only one
ST89 and one ST91 MRSA strain from Japan (1, http:
/Iwww.mlst.net/BURST/burst.htm); however the clini-
cal history of the patients could not be clarified. Eighty
percent (four of five) of the strains in this lineage har-
bored etb genes. ETB is one of the virulence factors
associated with impetigo and staphylococcal scalded
skin syndrome (45). Yamaguchi et al. described 6 simi-
lar etb-positive coagulase type I MRSA isolated from
bullous impetigo patients in the western region of the
main island of Japan (45). Moreover, these strains
showed similar resistant profiles to our coagulase type I-
CC509 isolates including low-level resistance to OXA,
susceptibility to minocycline, and resistance to GEN.

Table 5. Properties of CO-MRSA and genetically-related isolates and their clinical backgrounds

ST CC

MLST analysis

Allelic profile
1-4-1-4-12-1-10
1-4-1-4-12-1-10
1-4-1-4-12-1-10
1-4-1-4-12-1-10

PFGE
type

type
IIa

none Ila
tst, sec Ila

Coagulase Toxin SCCmec
type gene

Resistant profile

MET OXA

>256 >256 GEN,ERY, CLL LVX, SPT, TET

MIC (ug/ml) of

Infectious disease Source

Background of patients

Age Sex

TWCC8202 53 M

Isolate

5
5
5
5

Al
A39

st

I
I
I
I
VII

NT*

Skin

Skin

Skin
Tonsil

Burn skin infection

M Superficial skin infection

TWCC8290 52 M Superficial skin infection

sl

>256 >256 ERY,CLL LVX, SPT, TET
>256 >256 ERY,CLL LVX, SPT, TET

>256 >256

TWCC8254 23

wn

A4

L
H

I
D1
tst, sec IV(nona,b,c) D3

ERY, SPT tst, sec Ila

Acute tonsillitis
Conjunctivitis
Chronic otitis media

F
F

TWCC8442 47 M

TWCC8336 23
TWCC8149

1-1-1-1-1-1-1

IV(non a,b,¢)

none IV(non a,b,c)
tst, sec IV(non a,b,c)

sea

16 32 GEN

Eye
Otorrhea

19

81

1-1-1-9-1-1-1
3-3-1-1-4-4-3

3-3-1-1-4-4-3
1-26-28-18-18-33-50 89 509

)]

16 GEN, ERY, CLI, LVX, SPT

64 GEN, TET
32 GEN

32
48

m

in

Ski
Skin
Skin
Skin
Tonsil

Impetigo

TWCC8403 22 M
TWCC8441
TWCC8288
TWCC8422
TWCC8435
TWCC8454
TWCC8453

I

32

Impetigo

M
M
M

3
6
1

B1

B2
B2

IVa
IVa

eth
eth

I

8 GEN, ERY

12
32
32

Impetigo

1-26-28-18-59-54-50 379 509

16 GEN, ERY, SPT

24 GEN

Impetigo

13 M Acute rhinitis-tonsillitis

1-26-28-18-18-54-50 91 509

none IVa

eth
eth

1-26-28-18-18-54-50 91 509

B3

IVa
Va

24 GEN, ERY
16 GEN, ERY

Conjunctivitis Eye

F

4
4

1-26-28-18-18-54-50 91 509

B4

16

Skin

Impetigo

9 NT, non-typeable.
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Although we did not compare PFGE profiles directly or
MLST analysis between our strains and Yamaguchi’s
strains, both lineages share similar microbiological fea-
tures. These results indicate that most likely the dis-
semination of such etb-positive MRSA strains into the
community have occurred in Japan. Yamaguchi et al.
also reported that 9 coagulase type I etb-positive strains
in this lineage, including 6 MRSA and 3 methicillin-
susceptible S. aureus (MSSA), were grouped in a single
cluster by PFGE analysis (45).

Although the origin of CO-MRSA strains remains
speculative, they may have recently emerged by hori-
zontal transfer of type IV SCCmec into a methicillin-
susceptible lineage (10, 12, 17, 31). As itis the smallest
of the 4 known SCCmec elements (21-24 kb in size),
type IV SCCimnec is probably more mobile than other
classes of SCCmec (10, 12, 17, 31). In vitro, the
growth rates of most CO-MRSA isolates are signifi-
cantly faster than those of HA-MRSA, and comparable
to that of MSSA (1, 21, 30). It can be speculated that
such a selective advantage becomes a driving force in
the dissemination of this CO-MRSA lineage benefits
become driving forces to success this CO-MRSA lin-
eage in the community of Japan. Interestingly, 3 other
clone B strains were isolated from HA-MRSA. Two of
the three clone B-ST89-CC509 HA-MRSA strains
showed SCCmec type II, instead of type IV. One clone
D HA-MRSA strain also belonged to SCCmec type IL
There were some reports that the same PFGE clone
strains shared SCCmec type II and type IV (4, 35).

The other four SCCmec type IV strains contained
two lineages (CC1 and ST1 or ST81, CC8 and ST8).
The CC1 strains have the same MLST allelic profile
and coagulase type as that of the S. aureus strain which
is the proposed ancestor of MW2, a CO-MRSA strain
responsible for the deaths of four children in the United
States (30). Furthermore, CC1 CO-MRSA strains have
been reported in Australia with or without pvl genes
(28, 30). CC8 CO-MRSA clones also have already
become widely disseminated with community-onset
infection in the United States and Australia (4, 6, 8, 28,
30, 42). Okuma et al. reported that two ST8 CO-
MRSA strains from the United States belonged to coag-
ulase type III (30) as was the case of TWCC8403 and
TWCC8441. These results indicate that both CC1 and
CC8 CO-MRSA strains may be particularly successful
lineages. Type IV SCCmec has been classified into
three subtypes based on sequence difference in the J1
region (17, 24, 30). Most CCI1 or CC8 CO-MRSA
strains belong to SCCmec type IVa, but subtypes of our
strains could not be determined by PCR amplification of
the J1 region (17, 24, 30). Similar untypeable SCCmec
type IV CO-MRSA strains have been reported (28, 35).

Moreover, type IV SCCmec is widely distributed
among MRSA or coagulase-negative staphylococci
(CNS), with many potential reservoirs of this gene.
SCCmec type IV may transfer from CNS to MSSA or
vice versa (14, 44). These results indicate that type IV
SCCmec has more genetic diversity than the other four
types.

The remaining four CO-MRSA strains resemble HA-
MRSA isolates in having characteristics such as MDR,
coagulase type IT, SCCmec type I, and MLST CC5 and
ST5, and to some extent, could be easily distinguished
from the SCCmec type IV CO-MRSA strains. This lin-
eage is the same as a HA-MRSA New York/Japan
clone that is widely disseminated in hospitals in the
United States and Japan (1, 2, 4, 18-20, 26). The strict
definition of “community-acquired,” “community-asso-
ciated” or “community-onset” infection is still contro-
versial (34). Some previous reports have described CO-
MRSA as the result of migration of HA-MRSA over-
flow from hospital environments to the community (6,
39). In this study, we differentiated HA-MRSA strains
on the basis of inpatient and outpatient-origin. Sixty-
one out of seventy-four MRSA strains from outpatients
belonged to HA-MRSA. Surprisingly, HA-MRSA
strains from outpatients were most frequently isolated
from otorrhea such as chronic otitis media or externa.
One CO-MRSA strain TWCC8442 was also isolated
from otorrhea of a patient with chronic otitis media.
Some authors have reported that MRSA infections
appear to be common in chronic otitis media (15, 36).
Although the actual origins and transmission routes of
CO-MRSA have not been still elucidated, our data sug-
gest that chronic ear infections might be one of the ori-
gins of HA-MRSA into the community. Conversely, in
our study three strains of HA-MRSA belonged to
SCCmec type IV. These three strains (TWCC8331,
8409, 8479) also showed no MDR as in the case of CO-
MRSA. These results suggest that some CO-MRSA
strains may spread via nosocomial transmission. There
have been several reports of CO-MRSA outbreaks orig-
inating from a hospital transmission (29, 33). While
further studies are required, one should be aware of the
epidemiological trends of CO-MRSA and HA-MRSA in
the community.

We thank Robert S. Daum and Teruyo Ito for providing the
MRSA strains. We also thank Takeshi Yasunami, Jun-ichi
Mizushima, and Mikiko Takayama for help in reviewing clinical
records. We are also grateful to Hiroshi Takahashi for critical
review of the manuscript.
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NREFKOAERTHADE S /- 1SHETHR T 2004
F4A~L2HECIC IR ERZSMEROEELE L L
Tzo BABEAEEINRECEMCEMKEZESAL, &7
FiRIC RSNy 7 5 VIEBER, REFS2SEL
A HEHALTS 6V, 3FABSRICEINL 2z, |
IN3R1292.0% (1,094/1,189) TH o7z, 1, HAENERT,
FHERERE BH%ORERE, BEAoLhr 1T
bARFADHEHBE D B 5 F13ET» 5B L1,

w R

BRI D EAE IF B 1,029A (96.8%) TH-
oo MAEVBETH 2B EOFHERIL32.95
(SD:5.2/%) Thote Bl1HNRROBRZRL
oo MRBIZBERH32A (50.3%), KIRAH526 A
(49.7%) THotz, HEMEMIZE 1 FH541A (511
%), 5% 2FH040TA (38.5%), HBIFBLUE 4 F»
110A (10.4%) TH o7z, IMRAMES T CORICEE
T #87 DPT 7 7 ¥ v O ERERFIE DPT 184 1 EH
DOEEREH1,009A (95.4%), DPT 1 #i 2 B H ofEfEss

1. HREOEHE (N=1058 A)

A (%)

i

2] 532 (50.3)

= 526 (49.7)
H A R L

B—F 541 (51.1)

BT 407 (38.5)

B=F 97 (9.2)

$HF 13 (1.2)
FihEiE

DPT1# 1EE 1009 (95.4)

DPT1#] 2EE 998 (94.3)

DPT1# 3EEB 978 (92.4)

DPT 1 %3 B 885 (83.6)
ElEL

B8 10 (0.9)
HE%ERER

11A 1

21R 1

3nA 1

498 1

518 4

2218 1

3418 1
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#£2 BHHMEEEODPTI H 1 BB HKE

BRAZERTH

RALF 6 12R 23R 318

o
k-1
-+

4nA  55A 22»A  341R

SRIETE - - -
40 - - -
61A - 1 -
81A 1 - -
1158 - - 1
24 1A - - -
34 1A - - -

R - 1 -

'
A AN
'
L |
4 ea A NN =

&t 1 1 1

998 A (94.3%), DPT 183 [E B 09978 A (92.4
%), DPT 1 #:EINOBEREA885 A (83.6%) TH-
fro BEEIZIOAN (0.9%) T, ZhFPhOBREER
BEH1AA, 248, 3A4H, 4 ARABZEREN]
A, EBROSBADLAN, EBRIAN LA, EBRIUD
BB 1ATHoT,

BA%BEERD DPT 18 1 HEOBEERILE A5
LR, A ACERBLULR 2 ANERS D
AcEEMEREL T, i, £H34H R cERE
LRI ADPERZZRBELC»/, DPT 182
H, SEEBZCBENEBEORBBFEIVED 2T,

Efals}

DPT 10w 75w EEE & 1 BE~ 3 EHE &
TROUUETHo7, 1EIEDT I F BRI
BolBMBTANT, 725 ERBICRE-TZRBIA
THoT,

X R
1) Rothman KJ, Greenland S, Modern Epidemi-

ology Second Edition, Lippincott Williams &

Wilkins, 1998
2) J\IB#H—BR, fib, WMBRNEZSFE 9: 5-16, 2000

K H R AR B SURT
JBH—ER RS F  $RICT
KRG REE B4R M MR F

<ISERRERH >
SEAEEICNY 2B EREOBRRE

H H% & Bordetella pertussis, Bordetella para-
pertussis DBHIC & o TR T 2 SWPIREEBYRE C
by, FiewrFrREBEOHLLY RBRCIERNL
LI EERET S, AHREFIR1BIEK»LE
ASNHWB DaPT 7 7 F v OERICEEVEGH L 7
B, ek, INRERTRATY PHARIESREY, BN
PEFS hp FOWED A 5N, BREHEEMN LS
WHDEHEZIND,

19944, macrolides RHFIEF TH % erythromycin
(EM) itz R TR0 EY Shiz, EMIZEHXK
BEOE-EIN L B FRE L L iR oA
FNTW 5, TR OEMIIEHZIREICRE L #

Table 1 MICgy, MICqy and MIC ranges of 11 antimicrobial agents
tested by Etest

- MIC(u g/m))

Antimicrobial agent
range MICsy MICq,

Erythromycin 0.023-0.064 0.032 0.032
Clarithromycin 0.032-0.047 0.047 0.047
Azithromycin 0.023-0.064 0.032 0.047
Clindamycin 0.25-0.5 0.38 0.5
Tetracycline 0.125-1 0.5 0.75
Minocycline 0.064-0.19 0.125 0.19
Sparfloxacin 0.008-0.016 0.016 0.016
Ciprofloxacin 0.016-0.032 0.023 0.023
QPR/DPR” 1.5-4 4 4
s 0.094-0.25 0.125 0.25
Rifampicin 0.125-0.25 0.19 0.19

?Quinupristin/dalfopristin

bSuifamethoxazole/ trimethoprim

PBLETOLOLERINDG, AR 5 HE%E
DOEERSHEEEZ DR E L - BHEZEREORSS
B, MRENZICTERW, 22T, SEKL
(HE%Y —~ 7 v RF%HE*) i, 20014E~20024
VR 5 D BERE & 7z 268k B X BRI HEH
SRR E T o T,

AT erythromyecin (EM), clarithromycin (CAM),
azithromycin (AZM), clindamycin (CLDM), tetracy-
cline (TC), minocycline (MINO), sparfloxacin (SPFX),
ciprofloxacin (CPFX), quinupristin/dalfopristin
(QPR/DPR), sulfamethoxazole/trimethoprim (ST),
rifampicin (RFP) D 11FEHFI%2 AW/, MIC O#lE
i3 Etest % fiJ\> Bordet-Gengou (BG) XL TIT
»te. BWERE %2 BG BRI T35°C, 2 HREEERE,
Trypticase soy broth IZ McFarland No.0.5 #51c
SR, BRI T BG BREHICEBA L, Etest
2 MYy TEEMICEREL -, BEIITC, FRISE
(REEE) <fTv, 3 BRI HEILE OdRA A b
Vy PERET BUBEORRD 2 BHETHF L MIC
&L,

Table 1 & FHHIc N § 5 MICs0, MICeo 38 & T}
MIC range # 7K L 7z, macrolides @ MIC range i&
EM ©0.023~0.064 £ g/ml, CAM T0.032~0.047 g



/mi, AZM T0.023~0.064 1t g/ml T& - 7=, CLDM,
TC, MINO, SPFX, CPFX, ST £ X ' RFP @ 7
BENTL pug/ml BT CENHEEEZ2RL, th
TH SPFX i MICe 2%0.016 ug/ml L BB BEVHE
BRIEZISR AR LIz %72, QPR/DPR @ MIC range
iE15~4 ug/miTHb MICwid 4 ug/ml TH -7,
B. pertussis ® B. parapertussis O 3EF A 5
SROBIER 370 {, R TARAIRIE® Etest BHL 5
NT %, Btest 35k e 8888 4 0B b ¥ TR ER
PR EEAOR L wERE I LT b i MIC %
HETE 570, MAES CTRALERTH 5, EFE,
Etest ic & % B. pertussis ® MIC ##&9 & B o, B
B, BEEIHR STV 3, SEORL OB T
i EM, CAM, AZM @ MIC 3% 11 #h.0.023~0.064
rg/ml, 0.032~0.047 g/mi, 0.023~0.064 1 g/m!
THD, COBPIELED, |50, AE6D DR
HEEIFIFR% T, MICOKRELREEFIA LN D o
7eo 14T @ Hoppe 6% Ot EM 0.008~0.5ug
/ml, CAM 0.008~0.12 ¢ g/ml, AZM 0.008~0.12 1 g
/ml &, B2 DRHE L R 5 & 205 MIC range
2R LD, BIEEROBB L #E % s/, TC, MINO,
SPFX B X U CPFX ik oW b EMA, 4o MIC E
LEEFECRBTERR W ad o7,
SEOBZERFNER LD, b2ED B. pertussis
2 B W E S & AR 12 macrolides, CLDM,
TC, MINO, SPFX, CPFX, RFP 8 & U' ST &Xlic
MUCTREFLZEMEELZRL, RKETHEE SN EM fittk
MR E N b otz, LAL, TEEOEML Cw
55 H, BHYEORABRZ oW i L cHE
wa<:t@i%ﬁ%5&ubnto
*EHRHZEY -7 v 2RSS (RE88HER D /NRR
DEEF IS MLTEmT%biT)
X |-
1) RIRIEZ, fl, HIREMES 4: 229-232, 2002
2) Cherry JD, Dev Biol Stand 89: 181-186, 1997
3) FFEFEZ, fb, BYHEE 75: 916-922, 2001
4) Lewis, K, et al., Pediatr Infect Dis J 14: 388-
391, 1995
5) B W, fh, ’E’Z%ﬁ?ﬁ 61: 79-86, 1987
6) JEJIIFOSE, fb, RRYMEEZE 69: 878-883, 1995
7) E:l:f%?, ftl, HERS4EE 7: 205-209, 1997
8) Wirsing C, et al,
of the 103rd General Meeting, American Society
abstr. C-

In program and abstracts

for Microbiology, Washington, D.C.,

081: p.75, 2003
9) Hoppe JE, Infection 26: 242-246, 1998
LRMEMHERR KNREZ
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<JSEREDEIEH >
KEDOHEB ORI

E, BREEICBWIHHEOBESHEI LT
V3, KETIREFEOEHEROFEEZ T TR &
FWFE»TOI, ZOHE, HHAKOHIEAEO%
EVMRELEZONTVE, RETIHXEICBT2H
HE oMM L 2hic N 20 EE2ENT 5,

B %

KERBII2EEHEOY —RL 5 21BFELT
National Nortifiable Diseases Surveillance System
t Supplementary Pertussis Surveillance System
(SPSS) &> Tffbh T3, SPSSIHEHMEE
DHEH, FEH, 727 F v BERR, BEF—9,
R, APHER EERINEL, E%@#—&%ﬁyx%
M5ET 2 C Lo &> CHH%OBERBES T L
w3, *I@EF‘?%&’%%%&MI%OEWMEUM1677
ABLE, 38 5 FAL EC/NRD EBEFHR D—D>TH >
Teo UL LIMOERICEBEASHWE-ETFH% Y 7+ iz
Lo TEHEFNIEIR L, 19764 I RS % 1,010 A % &
BBl L LZDR, 725 EBARERED 3~
4 ERADORIT AT U 2R TBRET, 2002
FIIF1964FLEERE D 9,771 A (3.4/100,000) %58
U ()2, EEDHHBSIESIZ 19964 12 ix 4
AT, ZOBRLITHML, 2000FITX1ITAT, 24
HERTH 4 AEMUT ¢H 553, 1996~2004E D 7 —
Tk B, FPlBELRZY 7 F VBRENETL
v 6 AT 2585%, 727 5 v i+ 205~ 6
Bh4.2%, TR E61% EoTwnaY, ZOER
RBU2FUHBERHTHBEERRNT—T, HE%d~
SELDPEHKY 7 F v OB, FELHBL
BTHHMEREL > 22 L2BAT TV 3,

KEOBEKT I F v

KRETRHRL AR, EBMEETEA%Y 2+ 0 2EE
V7FELTHERAENTwS, 7275 812
4, 6 BEUL~IBAMIZITh N, 208K, H¥RAE
BIOIBMEERE (school-entry dose) #fThi 29,
BEOBHEHEAFS T/, XETIIBRAV VF v

8000 /
6000 i M
4000 12 a o / \')

2000 \)\’\ e, fj \/ \/

VY

0 T
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K HARBEEREHOHS KE1970-20024F
16000
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__.94:_.
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WWHb7 7 F v 2RAE L 4EES, 713 B BUKF
RBIUREFR VAT 7 F V2 BAE L bBRAD
FRENTVEY, GHEEY 7 5 OREERIZM% DL
LEREEREL LB,

BRADHEBK
BALEAEEIERL, V¥ —oy— LT
LI ERAECEIMENTVS, KkETIH0.1~0.2%D
BADPERERFEL, 2055 12~30% Hs A AYHE
REET 28, AHRORTE2HET 27-dicid v 2
F v DFADHEI L T 3 FEHLIGEO RESNET
5, KETRERCAYTIERHOY 7 5 8
BABRELTw2Y, TERUE~OBEALZAD Sh iz
BHAMY 75 v IZBREFEL v, 1EE, Bo %
BLASEHMKOEBICINA S 3MESV 75D

A HESRE SN,
BEKOREICEYT 5EE
CDC BREI N EHRBERER L CILEHITE
EOBIIRTBPTH B EHELTWDELY, &
BA~6HAXRMTEERHEICERT S LEERINER
ZE[ERITH, THRIRHANEERELZEST, L
HLIEe2EMERB L2 EhT LTS, —F, FE
BB IUBALBIA2EHZEZL VLD DT L,
HHEQWHESSELN 2 I2b b o TR RE
BB INLEERIEL AVEELILNEY, A
BorFr2EBEIN-ETOENICESE, RELS
BLEMELHMESINT WS, LPLELOBEZD
BHYRIEETH 22 L%, #Y BB %
Enhv, FERARZ L7 7FVick > THBINEGE
HEZid K& WU A8, Lo XS WWERPSFZHL
DB WBYEE LTEELRITVwE, —ATRED
BUOBRHEENEE LRV EVLSEERH 210, HH
B OB IZEEOH L X 2 5 HITEMEY, PCR
BRI b A REE L LTEEREY, FUEERFERL
Ptk 2 o BRI 0T 5, LRI &
DYRBEIMEE L ORERICOEETH 5, LD
MBS MBIEIE 7 2 F VEEREIC & 55008 L BRI &
2EEEKAMTELRY, CNOOMERBRT AL
BEHEO & b ERE2H, RUODICNEATS 3,
HHEERERITHROZE(L
CDCoFEEIL X3 L, BH%Y 757 B AR, KE
DFITHDIHCENMDROND, prn B XU ptaSI B
GFOERZEEL LIBIT T, 7o F v EBARNR
pral, ptxSIBLY, v 7 F v EAEIE prn2, ptxSIA
B TR BFATRTH o7, KEOLEET 7508
kU —EoEMig T 2 F v I BEM%R (prnl, pixSIB)
POHFMINTEY, IOPRITEODREICEHE
L7 8EtEdH 5, —7, PFGE g — v 2 iEEL
L e b B 7 7 9 v BAK & BIRITHROZEL
PHRESNTWBE N, ZhLRRITHROE(LOE
BHPBEETCHEILERBL TV,

E K
KEPHAR L OmEETE, BEKES L 054
EMicERAPRIETERTR 2V, LAPLT7 25
K BHEBEDHILL TR WHERE X CARCIIEH
ik z OBV LBEREZ RS TEELEAL® /L5,
BEIEE BB R RN IaE % <, B HYESE
HE L OBMAER CZ L oE—DBHFER L % 5 28,
HAE RO L A BR LEET %,
KRETREHEOBFELZ, FleRECRT L%
BELHHY%OEREE2BER LT T3, REOHEE
BRI AR wHREETOBINEELEA TV 5,
L LEEOBEHATER 2L O HBZOHEE 2
ThuI EE2FRL, XEBRBEANDY 7 F v #fEE
S LR BWEEZEEL T0E, FEICHHEATE
EEOHHBZOBEERT T — S 3HEI N TR,
L LECKEEICR N o8| E2EHRL, B
HEOEB%OE 23 MicERT 2 L LREROS
BROBEHZHEICERETHLLEIOND,

X'
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vy h T 4 REEFR  EdEH

<FE>
KIBE DO O MER (0174~0181) ICET B84

KIBHEO OMERIIC AT TIT3E—E T (L,
&L LT 081, 047, 067, 072, 093, 0%, 0122)
EEIN TR, BE, Fre—2s0ayn—7F
v d BINEEHIEFT (Statens Serum Institute:
SSI) kKBWTHZIC 85 (0174~0181) @ O IMmiEE
OEMAMIBRRI N (RA-VEK 1), Fxi
Iho DM O MBEHOEER (KR—VKR1) %
SSIhoHEAL, ThsiciT iy ¥ e %A%



