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We have reported that VRSA strain Mu50 has accelerated cell all
synthesis and thickened cell wall. However, the mechanism|of
vacomycin resistance in other VRSA strains in the world remajns
unclear. Fifteen VRSA isolates from seven countries were passgdged
daily in BHI medium without vancomycin supplementation. Aftdr
10 to 84 days of passage on non-selective medium, vancomycinfus
ceptible revertants were obtained from each VRSA isolate as ddter-
mined by broth dilution MIC test. Most (12/15) of them had heterp-
type population curve to vancomycin. Revertants were compayed
with parent strains for changes in vancomycin-, teicoplanin-, gnd
beta-lactam (imipenem) -susceptibility, cell wall thickness by E,
and correlation between them was analyzed. All vancomycin-spis-
ceptible revertants tested had significantly thin cell wall compared to
their parents, and there was no significant correlation between|the
phenotypes of glycopeptide and beta-lactam antibiotic susceptibifty.
The correlation coefficient of glycopeptide MICs and cell wall thick-
ness for 38 individual isolates was 0.897 for vancomycin, and 0.$55
for teicoplanin, respectively. The data indicate that the thickened Eell
wall is the major contributor to vancomycin resistance but notjto
teicoplanin resistance; 2) vancomycin resistance phenotype of cfini-
cal isolates tend to revert to hetero-type VRSA status by serial fpas-

Three Hong Kong isolates of vancomycin intermediaigl8/lococcus
aureus(VISA) were investigated to assess the stability of the glycopdp-
tide resistance phenotype and evaluate the effects of changes in cell
face. VISA strains were passaged daily for 60 days on both vancomy
supplemented and non-supplemented nutrient agar. MIC for vhn-
comycin was determined at regular intervals. Coagulase tube-testjwas
performed at both room temperature and 37EC using a range of plgsma
dilutions and the time for clotting recorded. Resistance to IysisE
lyostaphin was determined by comparison of survival after incubat

for 40 and 60 minutes with lyostaphin.

Revertant strains of two of the VISA isolates were produced after|
days of passaging whilst the MIC of the third strain remain
unchanged. The revertants had reduced detection times for clottinfy of
plasma. Those strains continuously passaged in the presence of jvan-
comycin had less coagulase activity and were unable to clot plasmi in
higher dilution. One revertant showed increased susceptibility to Iysis
by lyostaphin.
Reversion on repeated passage demonstrates the unstable nature df van-
comycin resistance i.aureusReversion may be due to loss of genetfc
elements or lack of selection pressure to maintain changes in cell pall
structure which facilitate glycopeptide resistance. The isolates denfon-
strated variation in their ability to revert to a lower MIC as well as prp-
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sage in drug free medium. duction of coagulase and lyostaphin resistance. The reversion §me
observed was longer than that reported elsewhere. These findings jsug-
gest the criteria for stability of vancomycin resistanc&.aureusnmay
need to be re-examined.
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BACKGROUND Glycopeptides are one of the most frequently prg- Beta-lactam resistance gene mecAStdphylococcus aureus car-
scribed antimicrobial agents in tertiary-care hospitals in Korea, becquse| ried by a novel mobile genetic element, designated staphylocogcal

of a high prevalence of MRSA. The aim of this study was to determjne
the prevalence of low-level resistance to glycopeptides among staptylo-
cocci.

MATERIALS and METHODS A total of 2,279 isolates (1,528.
aureus 759 coagulase-negative staphylococcus (CNS) isolated between
January1999 and March 2000 were screened by using inoculuni off 10
CFU/mL and Mueller-Hinton agars supplemented witla/&L of
teicoplanin (J Microbiol Meth 2000,40: 193-198). For isolates thofpe
grown on the screening agar, teicoplanin and vancomycin MICs wgre
determined by agar dilution method according to NCCLS guideline.
RESULTS Of 2,279 isolates, 137 (9.0%) isolates $f aureusand
81(10.7%) CNS grew on the screening agar. The teicoplanin and
comycin MICs of these strains are summarized as follows: Distributjon
of teicoplanin and vancomycin MICs in staphylococcus species growrjon
lUibUpidlliH bbleellillg aydr

Staphylococcus No. of isolates with Teicoplanin MICs (ug/mL) No. of isolates with

species of Vancomycin MICs(ue/mL) of
(No. of isolates) 2 4 8 16 32 1 2 4
S. aureus (137) 2 15 74 40 6 32 102 3
CNS (81) 2 13 42 22 2 2 73 6
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CONCLUSION The prevalence of low-level resistance to teicoplan
(MIC > 8ug/mL) of S. aureusind CNS was 7.9% and 8.7%, respectivi
ly. The prevalence of low-level resistance to vancomycin (MClug
/mL) of S. aureusnd CNS was 0.2% and 0.5%, respectively.
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cassette chromosome mec (SCCmec) identified in the chromospme
of Japanese MRSA strain N315. We now report identification of tvo
additional types of mecA-carrying genetic elements found in the
MRSA strains NCTC10442 isolated in England and 85/2082 isolat-
ed in New Zieland. There were substantial differences in the size and
nucleotide sequences between the elements and the SCCfnec.
However, new elements shared chromosomal integration site With
the SCCmec. Structural analysis of the new elements revealed|that
they possessed all the salient features of the SCCmec; conservefl ter-
minal inverted repeats and direct repeats at the integration jungiion
points; conserved genetic organization around mecA gene; and the
presence of cassette chromosome recombinase (ccr) genes responsi-
ble for the movements of SCCmec. The elements, therefore, Were
considered to comprise SCCmec family of staphylococcal moljile
genetic elements together with the previously identified SCCmgc.
Among 38 epidemic MRSA strains isolated in 20 countries, 34 wgre
shown to possess either one of the three typical SCCmec elenjents
on the chromosome. Our findings indicated that there are at I¢ast
three distinct MRSA clones in the world having different types pf
SCCmec in their chromosome.
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BACKGROUND The increasing frequency of clinical isolatesStiphylococcus
aureuswith reduced susceptibility to glycopeptides has evoked the interest injthe
mechanism of glycopeptide resistance. Recently, two types of abnormalitigs (a
point mutation at nt. 781 and 17-amino acid duplication starting at nt. 9i&in
gene were reported in a glycopeptide-resistant laboratory mutant. In this study,
investigated these mutations in clinical isolatesSofiureuswith low-level
teicoplanin resistance to see whether they can be used as molecular indicatp
glycopeptide resistance.

MATERIALS and METHODS Forty-one strains of methicillin-resistagt
aureus-sixteen isolates for which teicoplanin MICs wereglBiL, nine strains
with MICs of 8g/mL, eight isolates with MICs of 4/mL, eight isolates with
teicoplanin MICs were @&/ml-were used in this study. Teicoplanin MICs wer
determined by agar dilution susceptibility testing according to NCCLS guidelfine

Amplification of the region of interest in tipbp4 gene was performed using a pail
of primers (TNM-1, AGCAGTTAGCACCAACAACG; and TNM-2, AGTGC-

TAATCCAGCGACAAGG). This resulted in a 571-bp PCR product (nt.680 fo
1251, based on the sequences ot gene ofS. aureugGenBank accession
no.U29454.1]. After successful amplification of the 571-bp PCR products Was
confirmed, they were subjected to restriction enzyBekl) digestion.. For sixteen

strains with teicoplanin MICs of 16/mL, DNA sequences of PCR products wer
determined with an ABI 377 automated sequencer (Perkin Elmer, Branchburg|
USA).

RESULTS 571-bp PCR products were generated from all 41 isolates indicagng
absence of 51bp duplication between nt. 680 to B81was selected to identify
the sequence variation at nt.781 because the base charyat(gt.781 creates
newBcl | recognition site. In additiorBcl | digestion provided an internal control
because there is anothgel | site at nt.956. All the PCR products were digestgd
successfully yielding restriction at base 956, and producing two bands (257 by and}
314 bp, respectively). No additional cutting was observed in any of the 41 strdins.
No mutation was found in the region between nt.710 to 1010 in any of the sixtgen-
staphylococcal isolates with teicoplanin MICs ofid/fnLsequenced.
CONCLUSION Our results suggest that those changes reported in laboratpry-
derived high-level glycopeptide-resistant mutants do not exist in clinical isolatef of
S. auruesvith low-level resistance to teicoplanin.

MRSA was obtained from the clinical specimens obtained from the clii-
cal patients aPusan National University Hospital, Pusan, Korde
sensitivities against various antibiotics were examined by using disc fif-
fusion test and associated genes suame, medk1, med and femA
were detected by polymerase chain reaction. Among Seventy-nine stfains
of methicillin resistanStaphylococcus aureyMRSA), 38 strains(48.1
%) were sensitive to streptomycin and 32 strains(40.5 %) to cefopgra-
zone, while one strain(1.3 %) were resistant to vancomycin. In considler-
ing the result of this study, 7 strains showed resistance to 9 kinds of]dif-
ferent antibiotics, 12 strains were to 8 kinds, 24 strains were to 7,25
strains are 6, 9 strains were to 5 and 2 strains were to 4 antibiofics.
Among seventy-nine strains of MRSA, sixty-seven strains were coagu-
lase positive and twelve were coagulase negative. In the detectiop of
MRSA associated genes by PCR methmé@, medr1, med andfemA
genes were detected in 30 strains (44.8 %), 28 strains (41.8 %), 23 sf§ains
(34.3 %) and 15 strains (22.4 %), respectivielgcA type that is without
femA were found in 21 strains (31.3 %A type that is withoumed
were in 6 strains (9.0 %) anged-femA type were in 9 strains (13.4 %).
MecA type that is without regulator genes were separated in 4 strains
%), while medA-medR1-med type that are with regulator genes werg
separated more to be 17 strains (25.4 %). There was little statisticallsig-
nificance between multidrug resistance and MRSA associated gefes.
Considering these results, it is to be necessary to include molecularbio-
logical studies of related genes in the study of drug resistance.
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Methicillin Resistant  Staphylococcus aureus :  Prevalence,
Incidence and Risk Factors Associated with Colonization

MRSA from the Community: Experience in a University
Hospital in HK
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OBJECTIVE (1) To determine the prevalence of and risk factors for nagal
colonisation with Methicillin resistancgtaphylococcus aure(8IRSA) on
admission. (2) To determine the incidence and risk factors for nosocofpial
acquisition of MRSA.
DESIGN Prospective cohort study between October 1998 and March 1999
SETTING 60 bed male surgical unit in a teaching hospital
PATIENTS 271 Patients admitted for routine surgery
METHODS Nasal swabs were obtained within 36 hours of admission gnd
every other day till discharge. Patients harboring MRSA at the time]of
admission or after admission were compared with patients who were|not
colonised. Clinical and epidemiologic risk factors for colonisation weye
obtained by interview and daily chart review.

RESULT MRSA strains were isolated from 34 patients (12.5%). 40
(7.4%) were colonised on admission and 15(6%) acquired MRSA lafer.
Hospitalisation within the previous year, antibiotic use within the last tyo
months and transfer from another ward of the National Hospital were §ig-
nificantly associated with colonisation with MRSA on admission. A rigk
factor for nosocomial acquisition of MRSA was the use of antibiotics espe-
cially the prophylactic and empiric use of antibiotics. The duration of sfay
in hospital was significantly longer in patients who acquired MRSA.
CONCLUSION This study helps to elucidate the epidemiology of nagpal
colonisation with MRSA in a male surgical unit of a teaching hospitfl.
MRSA surveillance and control programs in this ward would be more c
effective and more likely to succeed if targeted at patients with these
factors.

OBJECTIVE To determine the frequency of MRSA from the conf
munity and identify the characteristics of these patients.
METHODS All patients with MRSA isolated from clinical speci
mens at the Prince of Wales Hospital, Hong Kong from January to
March 2000 were identified. Patients with MRSA isolated within 4
hours of admission, who were not transferred from other hospifals
nor related to hospital intervention e.g. surgery were included as gas-
es. Medical records were reviewed to determine the demographic
data and factors associated with MRSA carriage upon admission
RESULTS A total of 214 new MRSA cases were identified
71(33%) have MRSA isolated upon admission.50 (70%) were mdle.
28 (40%) were infected according to CDC criteria. Commongst
infection is lower respiratory tract infection (32%) followed by su|
gical site infection (25%) and skin and soft tissue infection (189
10 (14%) patients died at the same admission. 5 were infected 3
respiratory tract infection and 2 with bacteremia. All have significgn
underlying disease. Of the 71 patients, 85% have hospitalizafion
within past 1 year (71% within past 3 months) 27 (38%) haje
MRSA isolated within past one year. 54 (76%) have antibiotic thefa-
py within past one year and 29 ( 41%) has catheters at the timg of
admission. 27 (38%) have surgery within past one year.
CONCLUSION MRSA carriage upon admission is associated wi
male predominant (70%), previous hospitalization within pas{ 3
months (71%), previous antibiotic use (76%), previous MRSRA,
catheters and previous surgery.
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MRSA from the Community: Experience in a University
Hospital in Hong Kong

Methicllin Staphylococcus aureus
Cho Ray Hospltal

(MRSA) IN
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OBJECTIVE To investigate factors associated with MRSA isolation i
clinical specimens from patients on admission to hospital from the comiu-
nity METHODS Patients with MRSA isolated from clinical specimens gt
the Prince of Wales Hospital from January to March 2000 were identifipd.
Patients with MRSA isolated within 48 hours of admission, who were fot
transferred from other hospitals nor related to hospital intervention, ¢.g.
surgery, were included as cases. Medical records were reviewed to dpter
mine the demographic data and factors associated with MRSA carriage §pon|
admission.
RESULTS A total of 214 new MRSA cases were identified. 71(33%) hqd
MRSA isolated upon admission. 50 (70%) were male. 28 (40%) were infgct-
ed according to CDC criteria. The commonest infection was lower respirgto-
ry tract infection (32%) followed by surgical site infection (25%) and skin
and soft tissue infection (18%). 10 (14%) patients died during the sgme
admission. 5 were infected, 3 with respiratory tract infection and 2 with bjac-
teremia. All had significant underlying diseases. Of the 71 patients, 85% had
hospitalization within the past 1 year (71% within the past 3 months) anq 27
(38%) had MRSA isolated within the past one year. 54 (76%) had antibigtic
therapy within the past one year and 29 ( 41%) had catheters at the tinje of
admission. 27 (38%) had surgery within the past one year.
CONCLUSION MRSA carriage upon admission in Hong Kong is assodi-
ated with male sex (70%), previous hospitalization < 3months (71%), previ-
ous antibiotic use (76%), previous MRSA isolation, catheters, and previpus
surgery.

BACKGROUND The increasing antibiotic resistance of gram-pop-
itive cocci has been a growing problem in infection chemotherapy.
This situation is the most serious fataphylococcus aurelecause
of their higher frequency in causing disease than other gram-posgive
organisms.
OBJECTIVES (1) Define the prevalence rate of methicillin-resig-
tantStaphylococcus aure$1RSA) during the time of 1998 in Cho
Ray Hospital, and (2) Evaluate the antibiotic resistance level of these
MRSA strains.

MATERIALS and METHOD This is a retrospective and descrip
tive cross-sectional study about MRSA in 1998 retrieved frgm
Whonet programS. aureudrom all kinds of specimens were isolat
ed and identified with conventional method by microbiology lab p
Cho Ray Hospital. The susceptibility testing were performed as rpu-
tine following the standard from NCCLS.

RESULTS MRSA was 46.3% of5.aureussolated in Cho Ray
Hospital in 1998. They were isolated from pus (69.8%) and sputum
(20.8%). The drug of choice for treatment of severe cases was yan-
comycin (no resistant strains were detected).
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Methicillin-resistant ~ S. aureus in Beijing Children's
Hospital, 1993-1998.

Pragmatic Approach to the Control of MRSA Infection in a
Hong Kong Hospital

Fan JF, Yang YH, et al.
Institution Beijing Children's Hospital

T.M.K.So and T.K.Ng
Department of Medicine, Princess Margaret Hospital, Lai Chi
Kok, Hong Kong

OBJECTIVE To explore the antibiotic resistance epidemiological status. of
aureus(SA) isolated from Beijing Children"s Hospital in the period betwegn
1993-19989.
METHIODS Between 1993-1998, 321 SA isolates were collected from childrgn

aged 15 days to 15 years. The authors tested 41, 64, 30, 135 and 51 isolges i
1993, 1994, 1995, 1996, and 1998, respectively, for minimum inhibitory concpn-

tration (MIC) to 10 kinds of antibiotics with agar dilution method. these antil§i-
otics included penicillin G, oxacillin, erythromycin, tetracycline, chlorampherf-
cal, clindamycin, ciprofloxacin, vancomycin, rifampin and gentamycin.
RESULTS 1) All of 321 isolates were resistant to penicillin G. 2) There wgs
obviously stantistical difference in drug resistance rates of SA to 3 kindg of
antibiotics (p<0.05) between 1993 an d1998l. Methicillin resisgardaureus
(MRSA) increased significantly from 12.2% in 1993 to 29.4% in 1998. The
resistance of SA to clindamycin and ciprefloxacin increased from 51.2%, 2%
to 72.5% an d17.6% significantly. 3) The resistance of SA to erythromygn,

tetracyclin, and chloramphenical during thes years were 80%, 70% and 5096 or
so, respectively. 4) All 321 isolates were exquisitely susceptible to vancomygin,
rifapin and gentamycin. 5) Of these SA, 69 (21.5%) isolates were MRSA &nd
252 (78.5%) were methicillin sensiti& aureus (MSSAp) All the 69 MRSA
isolates were multiresistant, 96% of teh 252 MSSA were multiresistant isolgfes.
There was stantistically significant difference in drug resistance rates to 5 kinfl of
antibiiiotics (p<0.05) between MRSA and MSSA. These antibiotics were efy-

thromycin, clindamycin, tetracycline, chloramphenical and ciprofloxacin. The

resistance rates of MRSA to erythromucin, clindamycin, tetracycline, chjo-

raphenicaland ciprofloxacin were 97.1%. 95.7%. 81.2%. 78.3%, and 20.3%,
respectively. The resistance rates of MSSA to erythromycin, clindamycin, tefra-
cycline, chloraphenicaland ciprofloxacin were 81%, 53.2%. 67.1%. 43.3%, &nd
7.5%, respectively.
CONCLUSION Resistance of SA to oxacillin, clindamycin and ciprofloxacig
had increased from 1993 to 1998 significantly in the region involved. The dedree
of resistance and resistance region of MRSA were getting more serious fhan
MSSA. Ratiional and correct us of antibiotics should be emphasized.
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BACKGROUND MRSA infection was endemic in the department at a fair|
high level, a multidisciplinary team approach involving all health care workgrs
which emphasises the basic hygiene measures of hand washing and stghdard
precautions was adopted as control measures. A pilot observational study on
the noncompliance of health care personnel in observing the basic infedtion
control measures revealed (1) improper hand washing technique, (2) no pand
washing between contact of different patients or after glove removal, [3)
gloves, gowns or masks were not worn during procedures that involve ffan-
dling the infected patient and/or his secretions, (4) no change of gloves when
handling for more than one patient, (5) no cohort measures against infgcted
patient, (6) not aware of the alert for MRSA infected/colonised. The followifig
control measures were enforced to all health care providers: (1) standard|pre-
cautions with emphasis on hand hygiene, (2) proper hand washing techniques,
(3) cohorting MRSA cases, (4) identifying high-risk patient groups whigh
were (1) patients with history of colonization or infection with MRSA within
months, (Il) inpatients with central venous catheter placement(includfg
haemodialysis catheter) on or after day 3 of insertion, (Ill) patients with prgs-
sure sore of grade 3 or above, (IV) patients with tracheostomy, tracheostpmy
tube, endotracheal tube, nasopharyngeal tube, with or without ventilator $up-
port. Implementation was achieved with registry of the MRSA and the high-
risk patients with signage for bedside identification, serial orientation pfo-
grammes, cohort management of MRSA cases, use of alcoholic hand rub,jdes-
ignated ward liaison nurse for coordination and auditing.
RESULT Over a 12-month period, the compliance rate on hand washing has
improved from 90% to 99.5% and the rate of MRSA transmission (MR$A
patients/1000 patient days) has dropped from 2.8 to 2.5 in the department.
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