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Abstract

Methicillin-resistant Staphylococcus aureus (MRSA) is an important cause of
hospital-acquired infection and there have been sporadic outbreaks in many hospitals
worldwide, including Thailand. The purpose of this study was to investigate the
epidemiology of MRSA isolated from patients and health care workers in the internal
medicine ward, Maharaj Nakorn Chiang Mai Hospital between 1 July and 30
September 2003 by using pulsed-field gel electrophoresis (PFGE), which is the gold
standard of MRSA typing. The result obtained from this typing was compared with
those obtained by antibiogram, protein A gene polymorphism, coagulase typing and
enterotoxin typing.

A total of seventy-four isolates of MRSA were included in this study. They
comprised 17 infection-related isolates (clinical MRSA) and 57 isolates designated
colonized MRSA and contaminated MRSA. Of the 57 isolates, 36 were collected
from either anterior nares (colonized MRSA) or index fingers (contaminated MRSA)

of MRSA infected patients, 17 were isolated from other patients who admitted in the



same room as MRSA patients and the rest were isolates recovered from anterior nares
of health care workers who worked in the patient room.

PFGE analysis of macrorestriction patterns with Smal digested genomic DNA
revealed that all MRSA isolates belonged to group A, which consisted of 11
subgroups; Al to A4 and A6 to A12. Subgroup Al was the most prevalence (29 of
the 74 isolates; 39.2%), followed by subgroup A4 (14 isolates; 18.9%). By
antibiogram typing, they were classified into 10 groups, most of them were in An7
(32 isolates; 43.2%), followed by An6 (12 isolates; 16.2%). Typing by protein A
gene polymorphism and enterotoxin typing could classify them into 2 groups. On the
basis of coagulase typing, all MRSA isolates produced type IV coagulase. Due to the
high discrimination power of antibiogram typing, only the result of antibiogram
pattern was further analysis for association with PFGE typing.

When 57 colonized/contaminated MRSA were evaluated for the same PFGE
and antibiogram patterns with 17 clinical MRSA, in accordance with the same patient
room, 33 (57.9%) and 32 (56.1%) showed the same pattern with clinical MRSA,
respectively. Most of them, 28 of 33 isolates (84.9%) and 29 of 32 isolates (90.6%)
were collected from MRSA patients. Only 5 of the 33 isolates (15.2%) collected from
other patients showed the same PFGE pattern and 3 of the 32 isolates (9.4%)
presented the same antibiogram pattern with clinical MRSA. Notably, 16 from the 28
isolates (57.1%) and 18 from the 29 isolates (62.1%) were collected from anterior
nares of MRSA infected patients. This suggests that MRSA colonized in the anterior
nares of infected patients serve as an important reservoir for spreading to others in the
hospital.

Comparison of 36 colonized/contaminated MRSA with clinical MRSA isolated
from the same patient found that antibiogram and PFGE typing gave concordant result
in 69.4%. Analysis by the Chi-square test showed no difference between them
(»<0.01). As a result, antibiogram should be used as screening test for determining

the relatedness of MRSA 1solates involved in nosocomial outbreaks.



vi

' v Y
A ~ v

d' a a J o a tﬂy a [V ~ A
¥BIT0INNHNUS mMsuunriaveareaunililanonnasossanaone
AaAan d' 9 9
sunngauiven lanindihelulsmennaumnyuns
= 1 =Y o A 4 Aaad an a
weoalv Taegdswadaasaadmn Inswessa woua lu

a I
Tounsy uaz TilsAedunoauss WFy
=S = ~
e W 9ile

USayan MemaasuIIUAN (30F21IN01)

4

A= a a d a a aa
ﬂmxﬂiiumiﬂﬂinynﬂﬂmwuﬁ 5o, Useans 5313931 Uses1unssums

L4

AT. DUATU UYYDTITY NITUNIT

Qa9

unAAEe
d'dy aaa I o w a dy A a
Staphylococcus aureus NABYUNTHAU (MRSA) Lﬂui‘ﬁm{i}ﬁ’mﬂfﬁ]ﬁmi@]m“}f@‘ﬂmﬂiuiﬂ
1 Y Aa 1 o 09: [ o
wena wazneliimamsszunalulsanerunanie mlansumnslsemalneg dagilszasaves
Y Y v
msAnfieduduszIaIneweude MRSA fuenlanindiheuazynans Tunedileeiys
= [} 1 v A = [ Yas
N3350 T3aINeUIauMIFUATFe In 531I193UN 1 nIngIAY 849 30 Aueey 2546 Tasld7s
v da 4 a g aa & @ ax { o 4
Wadwaawasian InsneIsa (PFGE) #9113 gold standard 719 1umssuunido MRSA wa
Y Y
msswunlaeds PFGE lai luSeuiieuduwansswunlasldgiuuumsfesveuse
B ~ G " = I =R a . A dy 9
(antlblogram) IﬂiﬂumﬂuﬁiWﬂN@ﬂ\lcﬁn FUAVDI enterotoxin L coagulase NIFDHI N
Y Y Y '
msanynsei 1y MRSA $1uau 74 lo Taan Uszneuae 17 le Taaanuen ldn
(3 1 Aa a & d . [~ A A Yy a A tﬂy
Aunantin1saaie MRSA (clinical MRSA) tae 57 lo Twaailugenas wiay nieduitlou
Y 2
Tudu 57 loTaan, 36 o TasaauenIdan Tnssaynaaunti (colonized MRSA) #3090
Y 1 1
(contaminated MRSA) ¥03f1)2e@n1i0 MRSA, 17 lo Txaauen ldnndileduniiinluieudon
v o Y a dy A = 9 1 9 A o 1 Y
nunudileAnre MRSA tagiiideuen laan Inssayndmrivesyaainsiiiaved luies

9
Atheniu



Vil

) dy ax 9 :ﬂy A v Y 4 1
MIswunye 1ae35 PFGE Tagldiluuy DNA vouFoiiognanaloon las Smal wuin
tﬂy QEJ} (% 1 1 d! Y 1 1 Y 1 =< = g 1
wonwinatneglungu A F91lsznoudie 11 nguges Taun Al D3 A4 1az A6 D3 A12 1FodIu
Inajeglungudos A1 (29 910 74 o Taman nSosovay 39.2) sosaaniongudosss (14 loTaan
A g o Y . v o dy 9 1 dy
1305000z 18.9) 11039 LN Iae 31D antibiogram WUIIE@NTAT UM TA 10 NgW 150
[ [ [ v A A 1 A 9
dmlvgjedlungu An7 32 loTaan 50 43.2%) 509aauAngN An6 (12 To Twian viso5euns
as = = J = I =K a A dy Y
16.2) 35 11sMuedud InduesNdy 1azn15ATIINUHIAVBY enterotoxin NIFDF3 19 A 11150
o dy 9 1 a A dy 9 1
Swundelailu 2 ngu MIATINMITLAVDI coagulase MFDA519 W11 MRSA Nn'lo Tyan
9 A o 9 g dy =1
@34 type IV coagulase 1110991nM39wunIasldziuuumsaosveuseiianuamnsalums
o 2K o Qddy a 4 v o Jo o ad
Swungs 305U IR nzimawduRusiumsSun Tae3s PFGE
1 Y
Lﬁﬁ)!ﬂ?ﬁlmﬁ 81 colonized/contaminated MRSA N4 57 llﬁlicmaﬁﬁlﬂ clinical MRSA 31471 17
loTmannuenldoindileninedluieudeoaiu wui 33 lelwan Gooaz 57.9) uag 32 lo Ty
9 = A Y L A o &L an .
109 (39892 56.1) ugﬂgmummuﬂu clinical MRSA 1103 1111Uni¥0 1ne% PFGE Liag antibiogram
o dy 1 ) A A 9 A
awdwy  yedaulua nie 28 910 33 lolaan nSedooaz 849 uag 29 910 32 lo Taan nie
Y
oz 60.9 uon lanndileAnso MRSA  Tifiealidios 5 910 33 loTman (Fovay 15.2) uen'ld

91 A Ao ' Y = v A A A [ Y A
glﬂﬂ@ﬂ')ﬂ@uﬂWﬂ@giucﬁeﬁlﬂﬂjﬂumzﬂllUﬂ PFGE NviuoUNU clinical MRSA 1ag 3 910 32 U]Jf]

A o o A

9 A A @ dy
T“]ﬂ,aﬁ (f.i’fJEJag 94) ‘Vlll?l‘]JHfU‘U antibiogram IMUDUNY clinical MRSA ﬁ']ﬂiyﬂ’f]!(’]f@ 16 31N 28
Y A o Y ax 9 A o
ul@T“]fla@] (Foyag 57.1) WoUUNAIYID PFGE 11aY 18 910 29 Ulﬂicﬁlaﬂ (Fo8ag 62.1) 1WBDULUN
9 an . dy Yy 1 9 Y 3 1 A 1 Y
#3837 antibiogram LLEJﬂLGBE)"lﬂmﬂTWN%yﬂﬁauwmuﬁﬂﬂwmu?n MRSA ‘WIWﬁ\ﬁ]HﬂﬁQUWHW
Y a dsl I 1 dy Ao w 1 dal 1 A
v 1eAmie MRSA iunrasazausondinnlumsungide lgyanasululsamenuna
, v '
iionSeuifey colonized/contaminated MRSA 4 36 o Taaary clinical MRSA fitten 1@
Y a dy = [} 1 o 9 . dy v A
fl]’lﬂﬁjﬂ'lﬁlﬂﬂ!ﬁf@ MRSA AU YINU W‘Uﬂmimuuﬂiﬂﬂ%gﬂlmu antibiogram UDUFDNUID
Y = Y v 9 J ' q’j am 1A v o
PFGE 11’7Wﬁﬂﬁ'ﬂﬂﬂﬁ@ﬂﬂﬂi@ﬂa$ 69.4 ﬂ']imﬂﬁ@’]_lhlﬂﬁuﬂ'ﬁW‘U'JTﬂﬂﬁﬂﬁﬂ‘ﬁ"lllllﬂ'ﬂllll@]ﬂ@"Nﬂ‘l.!
= < YIS 1 o & ax N ' % axda o
(p< 0.01) NamiﬂﬂymLLﬁm1Wqua1ﬂ1§%1LLuﬂL%aTﬂﬂaﬁ antibiogram u”lﬂzl,ﬂua‘ﬁvmﬂlumiﬂﬂ

A =R v o d Ay A A 9 @ 1 dy
N5OUNBANEIANNTNNUTVOUFONNEIVOINUMTUNI NTZIeVRUTe T I5aneuIa



	´Ã. Í¹ØÊÃ³ì  ºØ­¸ÃÃÁ     ¡ÃÃÁ¡ÒÃ



