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Antimicrobial Resistance in Gram-positive Cocci: Past 50~ Jae-Hoon Song™”

Years, Present and Future o .
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Widespread development of antimicrobial resistance by major bacterial pathogens S.u.ngkyunkain University. Schooll of Medicine!, ZAsia Pa-
including Staphylococcus aureus, Streptococcus pneumoniae, Enterococci, and cific: Foundation for Infectious Diseases (APFIDY, Seou
gram-negative bacilli have emerged as a global healthcare concern. Antimicrobial Korea

resistance was first identified during the 1940s and 50s with penicillin resistance in

S. aureus. During the 1970s and 80s, methicillin-resistant S. aureus (MRSA) rapidly

emerged as a major nosocomial pathogen in hospitals throughout the world. In the

1990s, a variation of MRSA emerged as community-associated MRSA (CA-MRSA),

which is contracted outside of the hospital setting, and has become one of the most

common pathogens associated with skin and skin structure infections in the United

States and other parts of the world. Vancomycin-intermediate S. aureus (VISA)

was first reported in 1996, and high-level vancomycin-resistant S. aureus (VRSA)

was reported in 2002. S. pneumoniae has demonstrated a significant increase in

resistance to macrolides and beta-lactam agents since 1980s, particularly in Asian

countries while penicillin resistance is not prevalent among non-meningeal isolates

according to the new breakpoints from CLSI. Vancomycin resistant enterococci,

particularly £. faecium, is a major concern associated with nosocomial infections

in many hospitals. Given the widespread emergence and spread of antimicrobial

resistant gram-positive cocci during recent decades, the problem is likely to

continue to increase as a critical, clinical problem.
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20104t 71A] 7 3AA €} o] Al7]el] WG 78 A U439
&= Table 13} 2t}

JRUNT LI

YA WAol #AI7} HE F8 ATk ESKAPER)LL Bl En-
terococcus faecium, Staphylococcus aureus, Klebsiella pneu-
moniae, Acinetobacter baumannii, Pseudomonas aeruginosa,
Enterobacter spp. 2}l & = ItH1]. o] T 13 Ao = o %42l
WA Q] dl= = (Staphylococcus aureus) 2] methicillin (RFSAF
3] MRSA 33 2 vancomycin WA, &+t (Enterococcus faecium)
9] vancomycin WA 18] 1L X GALS] Q] =9 M| HlEb S+ (Strep-

tococcus pneumoniae) 2] macrolide 2 Al WAS & 4= gtk
1, LR (Staphylococcus aureus) LA
D upde] At

1940 =0l HUA-oe] 28 idol] =UH GAloll= thi-E9) =
Eohitd HUA- FhrAde] Ao 1941 =7 E E@gh U™
U 3453 S71sled 1950l o]n] 60% o1 de] E=d+to]
HUAH Pd-& B5438150T) o1& 2 s3h7] fl8ted 7 m
0] 19609 =4l 9] F o1} 1961 d =HE] methicillin WA EE2
T+ (MRSA)©] E33}7] A1ZHT) 1970-80:dthel] HAI A4 © 2 MRSA
o 9%k W 7Ho] tE]e] vancomycino] @1l A B $18HA

ethicillin

Table 1. History of Antimicrobial Agents and Emerging Resistance (1940-2010)

Period  Antibiotic Antimicrobial resistance
1940s  Penicillin
Streptomycin AT e
Chioramphericol Penicillin-resistant Staphylococcus aureus
Tetracycline
1950s  Erythromycin
Isoniazid . . )
Vancomycin Multidrug-resistant Shigella (Japan, 1953)
Rifamycin
1960s  Methicillin Methicillin-resistant S. aureus (1961)
Ampicillin B-lactamase (TEM-1) (1965)
Nalidixic acid Penicillin-intermediate Streptococcus pneumoniae
Cephalosporin (1967)
1970s  Tobramycin MRSA epidemics (1% wave)
Ethambutol [3-lactamase-producing H. influenzae (1974)
1980s  Cefotaxime MRSA epidemics (2" wave)
Aztreonam Aminoglycoside high-level resistant enterococci
Imipenem ESBL-producing Klebsiella (1985)
Ciprofloxacin Carbapenem-resistant Pseudomonas
1990s  Meropenem Vancomycin-resistant enterococci
Clarithromycin Community-associated MRSA
Cefepime Vancomycin-intermediate S. aureus (VISA, 1997)
2000~ Linezolid Vancomycin-resistant S. aureus (VRSA, 2002)
Daptomycin Multidrug-resistant Pseudomonas, Acinetobacter
Tigecycline NDM-1-producing £.coli, Klebsiella (2010)

AHEE2ITE 1990 T HE] MRSAE |98 A% B a%]7] A1z
BHHA] 2000 Hlell= W= H|ZgE A|A] 2} X|ol| 4] A HALS] MRSA
(community-associated MRSA)7} 338981 ake]7] A1 2kstaiTt.
19963 50l B0l A vancomycin 555 WA 5L (VISA)o] A
S 1A 01 [2], 20021 ol B]=ol| A vancomycin L EWA 2%

AH(VRSA)O] H 22 B = ACH3].
2) Methicillin A3 3 =2+ (Methicillin-resistant S, aureus, MRSA)

(1) M4 MRSA

MRSAE= & A|A] 2+ #)¢] Heloll A 71 T8% B ddo 2 &
AL Ak 53] g, A Yk £, VMR E, AT AR
H]= oA HlollA Eej¥E EE8e] 50% o]do] MRSA
A Ao WaE QIvk4] A AN o2 Sk WA MRSAS]
F8 clone &2+ Archaic clone (ST250, CC8), Berlin clone (ST45,
CC45), Brazilian/Hungarian clone (ST 239, CC8), Iberian clone
(ST247, CC8), New York/Japan clone (ST5,CC5), Pediatric clone
(ST5, CC5) ¥ UK EMRSA cloneE (EMRSA-2, -3, 15, -16) £-°] it}
[5]. ANSORP o] A& 3k oprJo} A o] EA} 8} A A3} gh=0} L2
o] A -3 3}=MRSA = New York/Japan clone (STS, CC5) o™, 7]€}
o}AJo} =7}5-ol| A= Brazilian/Hungarian clone (ST239, CC8)©]
e gl 7o = shelE|glrh6).

) 2] MRSA BHE-8-& 199610l ) 157 ol A 8k o
2 A3 A7) A 837%%1 210 2 VFERHTHT). 1997 5-H 2006
W7A |3 A5 F5Fe] Ba1E MRSAY HI== 64-72%2A] =
Ul el 7Hg S5k R 7H 2] ARIvRo = SRIE|AATHS-14].

(2) A9 A}3] MRSA (CA-MRSA)

CA-MRSA= 93H4 o = W4 MRSA 7hd<] 919 <1zl 54
717 A&, MRSA 7ol 5] A9, o, 4, AT, 47
[GAIAE §19 Fol jlo] MRSA ZH9do] WA= 792 Ao ghrH15].
CA-MRSATE 19901 )] Zeitol] wl=o] A Aol B a1 %]7] A 2Hsh

W=7k A2} S7FsttbrE 19991 del] CA-MRSA 750 2 479 4
o} FAZF ARG o] B HWA F5 28-S W] Al AFekaiTh 2004
Aol v]=o] ol A A vl o3hH A|ALS|e] ) Az
A2 59%7F MRSAd] 2]k A o] ATHI6]. 2004-2005 0] Hl= AW
TA| A S A G4 9] FekzAtol| A= 1T 109H & CA-MRSA 7+¢
U == 3167, HYUA MRSAL] HIE+= 31O 2 CA-MRSAV} 4=
20 7 go| IAsh= 210 2 SIH A 0™, CA-MRSA] 71 A4
2l clone?] USA 300= B4 MRSAS] 43%E }A|5}e] CA-MRSA 7}
Bl W2 FY= I S-S AARIATHLTL. 78 A8 2% CA-MRSA
clone?l USA 3009] - f-lactam YA ol+= WA= Holy cipro-
floxacin, clindamycin, gentamicin ‘& non-g-lactam -3#)|of|+= 7+
A8 Ho|al, SCCmec type IV, HEA -F-3A1Q1 pvi -7314F 94, CC8
©] 434 bt} [18]. CA-MRSAE 2000 Hthell vl = 2]¢] of2 1}
ol M= WARI =7} S7Y8l7] AlAFgkth ANSORPO] AJ8)&k ofAo}

o
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N

1992] o} Aol A ofAJo} 57Ee] A HALS| ol A WA o= 2 m At
FF9] 25.5%7F CA-MRSA] o8k 3l0]l o, tiwh, Aeje7), de]
A, HEES] 739 30% ] AGAES] 7HEe] MRSAe] 23k 31e]9]
TH19]. 1]=2] USA 300 clone¥} t}2 E-4J-8 Ko non-f-lactam 34
Aol = WA o & Ho|1l, SCCmec type2 WA MRSA0A & 4= )
L1010 typeo] =& Wl 2 Yehar ()9t type 11 63.8%), pvi 77
2} AL 13% = 5] Wal, MLST £4] A3} 4 MRSA 9} 22
H] B-lactam A= ST239 2 ST5 clone®] CA-MRSA TF+E9]|
A B 31, S A0l STS9, ST30, ST72 %5-2] CA-MRSA clone©] ¥4
MRSA oA & 2 o 24 B} 2| 2JALS] 7hel] FHSIsHA 2]
Az} gito] douar - AXFeFATHIIL.

TN E 1998 ol A 2JALS] A1) u|Frol|l A A AL Q1
219] 0.7%, S. aures B 2.2%014 X <JALE] MRSAZ} 15 {TH20].
200539] 8} AL A= S aureus TH] 3.4%, MRSA tH] 59%2]
QI 2 XGRS MRSA7H A= 210 2 B L HQITH21, 22].

N

i

3) Vancomycin WA =<+

S EF9] vancomycin B glycopeptidesel] tg U419 7|+
Table 29} 24t}

(1) Vancomycin 5% WA £ =&+ (Vancomycin-intermediate
S. aureus, VISA)
1996 \d U ¥ 4= thske] Keiichi Hiramatsu W A4S
Ao} 3] Ad7 S U2 71 MRSA 57} vancomycin ol F5
AMIC 8 mg/L)& 7M1= #FMus0) Y-S Ao 2 B ugto 2
L=dt9] vancomycin W/g 2] AJej7F AR ITH2]. o] F- &=
3Het o] Lhgholl A VISA +59] B a17} o]oj Rt # L -2uhef
W ER7 H=4Q1 8t 2ALE Alsgh AT 2001-20061 9]
H MRSA 37,856 5= % 33 15(0.09%) 7} VISAR] 210 2 W 315
[23], L2 0.07%, W= 0.3-2.3%, Bl 0.8%, U+ 0.24%2] 5
B 757 9} VISAS] A 7] 1.8 730 A Erjo] 494
vancomycin®] FF7} o] 9] #]7] wj-o]c}.

E

=

K

N 32 A Lo o X KT o
[0 2
I

i

(2) Heterogenous vancomycin-intermediate S, aureus (hVISA)
Heterogenous vancomycin-intermediate S. aureus (hVISA)&
vancomycin®]] A48 71A]+= subpopulation®] 41817 wjef] o

HEA1Q] vancomycin MICE 74 Wl &8k 2102 ve A|ut

Table 2. Criteria for Glycopeptides Resistance in S. aureus
broth microdilution (mg/L)

CLSI (before 2006) CLSI (after 2006) EUCAST
Susceptible (VSSA) <4 < <2
Intermediate (VISA) 8-16 4-8 -
Resistant (VRSA) >32 >16 >4

CLSI, Clinical Laboratory and Standards Institute; EUCAST, European Committee on
Antimicrobial Susceptibility Testing; VSSA, Vancomycin susceptible S. aureus; VISA,
Vancomycin-intermediate S. aureus; VRSA, Vancomycin resistant S. aureus

population analysis 2 3P MIC >4 mg/13] #F-w-0] £8=0] Q=
A2 gu)git) H29 ¥ 310 9)3FA vancomycin MIC7} 2 mg/1.2]
MRSA 15+2] 50-60%7} AA| 2= hVISA 7731 A o= veRal 9]
tH24].

(3) Vancomycin 1L =UAd 32 = (Vancomycin-resistant S, aureus,
VRSA)

200213 =0 A Ao A 2}8-0 & 1) Michigan®] 404 B3} vk
8 AINAE Ea1 9 $kRke] S48 A - 91€] swab culture]]
2] vancomycin MIC)128 mg/L3] VRSAZ} 2] E| AT} ] 3200737}
A w)=oll A Z- 98] VRSA ZHF-0] W ALEQIAL BE w0l 4] vanA
FAA7E 1% ATH25]. 20061d9l] Q152 <] el 4] 2002-2005
Abolol] =% MRSA 7#5-2] ALl A VRSA F w571 = ) ot
(vancomycin MIC 32 mg/L, 64 mg/L), &5 vanA-+AA= Q= o5
SATH20]. B3k o|he] H|gehe] Bl A= VRSA 7 o5 HALsH3
O m(vancomycin MIC 64 mg/L, 512 mg/L)°| & &+ F1Fo] vanA

RS B8l JATH27] .

4) WS FF A

MRSA®] ¥8he CA-MRSA7} Z7}slaA] @AeA] 2e1A] 2 k.
CA-MRSAE B Woll A5k 2471 =™ MRSAZF A HARS ol A & 3
RS PRSI Shed X JAglell A £3] Wiz T AxA] 7o
U o E S A melA FAAe] e B s sisle
ofzl B W& 9f9i=o]l B A9 dovl= RIFezEE
S8l Utk EEYTO] 1940-19701d Abele]] HUA WS
ST TS B 194998 7R 0 2 A MUY WA 2
TH(PRSA) 9] HIE-0] 50%E IRAIL, o] wi-E] A FALS] ol A = s A
A UAdstol] 533k Al&tste] Mk S7siebzt 1970d 0] Z1te| =
A3 9] HU A WA £ HIEE 50%E A7) AR,
1970 ] Skl = Z=t WA PRSAS} X|9JALS] 2] PRSA HI=7) 2+
olA = AAFS B ITH28]. A4 CA-MRSA7} 7= 9katolu) oA
of Aol A 2 2™ L3} A FALE] oA Bl At 4k
HE 43S 2 wjo)] tek3k clone?] CA-MRSAS} HA-MRSA 752
S7He A 2 B0z Az 19 o] = A 9] o8& st
31 glycopeptides®] H-&-& Z|3te] VISA, VRSAS] 571 48 3
o]t} o]w] VISASH hVISAT= 4] MRSA Z-ofl 2A|3H= HlZ-o] Z7}3}
3L 9l ov}, ob A VRSAE =8] Bt /g ot Z1efut &4l VSRA]
F-5-0] olu] HAIAIA o = FHSSHA ¥4 9= vancomycin U4
&TH(VRE)®] vanA A4S Wobx] A7|E A9S Aedeichd &5
VRSAZ} 57+ 7457 0] Sirk

oy e

o

AV

2. AT (Streptococcus pneumoniae) LA

/3o Ak

HPd o] Ay T WAL 196730 Ao 2 B Ev
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[29]. o] $-1978 ]| otz 3t=oll A ThAlW/d FlH Lo B a7t 9l
AIL[30], 1991l 5 Fhol] WA To] A7} B s A A A1 A<
FAZ WHSE] AIRFSFAATE 1990 Wdo]] ofAlo} 7SS SR
HH o] FAYA] tde] AA8] S7Fetdtt. 53] gh, 88, HIEH,
A¥ ZF= 35X A penicillin, macrolide WA 2 thAWAd ] WIE=7}
TE38] T8t ofrlolrt HiEL T UL AlAIS] SAA7F H ATk
200090 =4% 771 AlE e T Ag WAl(7-valent pneumo-
coccal conjugate vaccine, PCV-7)-2 HH g+ 7+52] R1=7}F90%
o ZraAZ AL B2 TS HIE A THarl7E @45 B9
o} 1Eu PCV-70) 23] o2 DAY, 53] AP 19A T2 571
F Qo] A W The] W=7} E7tekes /-8 Holal 9}

23] s

Pz o7t gl AHe o] FYA .23 penicillin,
macrolides, fluoroquinolones 1] 17 t}A|WAdo] 1t} Penicillin W
881967 ol Ag- 831 ol vt Wl o) 7Hg sl EAR
ot HH A 2 v AT ellA A penicillin X 5 &3koF A
AR WA o3 (penicillin MIC >2 mg/L)7} X&HA] o= FAlHo]
AL ole]l w=e] CLSIARE 2008\ d Eo 1]k #5014 peni-
cillin JA3¢] 7158 >8 mg/Lo & MAI oM, e f o=
0.12mg/L= 7833t} o] 7155 285k A9 ¥ w5l 4]
HYAH PAge A9 gl Ao = W 31531 gtk ANSORP 379 9]
EP”* oprjo} Z7toll A Bald HHLo F 07%%Ho] penicillin WA o

FHHMIC=8mg/L), 524 5 % 57.5%7} penicillin g7
%W:} MIC=0.12 mg/L) [31]. 53] &12] 29 ol #F59] 83%
7} penicillin WA FF2 E1EI ) Macrolide W42 # A A &-of]
o 718 FAZE H= U o= B a3 Qi) #7H2] ANSORP &1
of) &J3HH ofAJo} IS A 2l HE Y] 72%7} erythromycin
Ulg& 1ol glom, F(96%), thTh(84%), WIEZHB0%), 22|77}
(78%) B=(77%) 5ol AANA 718 3-8 macrolide &S 10|

[31]. ¥FA )AL macrolide WAE-0] 4.3%) 13 =7} 7+
4 1}017} Ach= AS & S ek #Ht macrolide W Hl o] ¥
3=E WA 51421 ermBE mefA F-AAE Al 7= WA o
9] H]go] Al 511 Y= Hoj o]= FH3 19A9] =7}9} %Jd_
o] 9= Ao 7 B 3 Yt} 371A] o442 YAl FA] S
ol thAIUA 9] 79 obrlo} A el A= HA] 75-9] 59.3%, Xl%}\é
521 38.9%7F HolaL Qo] AlAN A 71 =2 T3 &2 Eh
a9l

3) AL e F5- A

LT W2 FF YA AHE-2] sk WA cloned] A3}, 12

3L PCV139] HBF ol oJate] Wzt 9l Ao & st e+
W 2R 7 712491 2R1]] Ale] e8] AHEA] =
oA P W& A& 52 Sk A2 §ls Aol ok

pls= 4°lE‘r IS iﬁﬂ/ﬂg‘r %ol A
A A& Al R macrohde U d&ol s8] Hhaehr] G2 2
macrolide /g clone©] ofn] ool A FRIEHA] A5} GtE A7
wiZo|TH32], PEA ke 2 PCV13 ¥} 722 A 7H4Q1 of i3 Fo] Avht
o)A =7hE U g9 wshel A ARl Aol & 2o & AZE
T} PCV72 A A=} o] A3tks)i= 84E 19452 93] 57}
AZ1E A7 UL B2, o] & HAT 4 gle 28 Wale] /i A
HEE S5 o] FAA U wistel] J3kS n]E slo = g
Hok

3. &t (Enterococcus)?| vancomycin LA

Bekte 3AA 0w Aele) e game  deld Al
19700 FRERE 3AH] A2 A 20 A FAAY AR-g-o] S7ts)
B e de] A% Ao = A5 A AL T
o] sgAol] TS B3 Hlt} plasmid 2 transposon]
Aol oJaf GA FAA WS I5 4 ok

Vancomycin WA e (VRE)S 198810 o=z} kAol A
A0 2 B EQITH33, 34]. ©] FVRE & W7 ol|X §43] 7 sk
6] Hg o o]= transposon °| 2|3 vanA gene] AEo] F£Q

717d910] ¥ FITH35]. o= VRE= W=, - AR 93} A A= A
FEAA FES] STFste] har, AAls AAAIA o = W FE e
83 AU AASAL =, wlsellA= 8l o 507 119] Yol

VRE 7+ 7} o] QIcH36].

o) O
S

2) o] St

SENTRY ¢17-0ll &J3HH, VREE H1] A|Fol| A DAs= g+t 7+
A9 2F 30% = 2FA|5HH, VRE w52] 91%+= Enterococcus faecium
o]l 8%+ Enterococcus faecalis ©|TH37]. §-3AF F O 2= vanA
7} 714 o, MA] VRES] 76%E AX|5FTE EARSS B.a7of| w2,
FrH AGelM= e 2go], ddeh=o 22 B3 A9 VRE HIE
o] (1% ©] A%k, 71 A9 VREZ}F 53] S71ated, ofdA =9}

I8 AE AA| E. faecium % VREZ} XA &h= H]&-0] o]n] 30%E
Aom HAME HE VREZF WME A F7¥ete] 20008 2 oot
[38]. Bl LT 8] oF 2597} VRES] SIReH39). 5ol
A 71 B35 F- RS2 vanA (40%) 2} vanB ©]t). VRES] 85 9 A
5 Qe w3} fglo] Abolae, mlSrol A el Wt B 9l
Qo & F2 FHTA 02 FUF 7o o3 ot {4 Fde =2
vkeh L 273 QOJOﬂH A AT A] = Aol v, frdellx=
s o 2 Thkst 5ol 3k b 7 s B, T2
273 403 57 7?%01]*1 etshE geled = AU nl=olA =

ampicillintjdo] o]u] 4] 1= ol A vancomycin®] A-&-o] Z7}
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SPHA] VRE 7} A selection F & HFH | 52 0]| A = vancomycin?}
FAFeE glycopeptides?] avoparcing S4Hg7 ol 4] FH I A8
SPHA] 24FE2-0] VREY] reservoir 9&-2- 51931, 0|28l A2 1}9)
o] AT AERINA S VRE 59 oG A2 7T HIYS A0 R F
ABFATHA0). Y, JIvf= SA] A= 1997 dH-F avoparcin AH-§-S
TABIF =T o] & S4ET 11738 4144 VRE FEh-&-o] HAsh=
I} JATHALL

B ol A VREZ} 91783 =teles 8 3= E HAAs),
T 71A-E A7) A, | e, Barakeke] A A5 A5
A%z, cephalosporin 2 vancomycin A& o]t} 917342 3123} H 3
A5 F 7850 S = 79 Bl wE) T2 A €F 0-34%0l]
o|2m, 9k 47| o] Y ZHRA| R o] 2] Fix, 97T A&, §4d AP
A, vancomycin AFE 50] 8 93IAE B 1 E AT} VRE of 23+
TEFo] Aok YA A o] F-= Bisto], VSE T Tl vlste]
oF 2.5 =& AP 913 A dTH42, 431,

ol A= 19921 0] 2]8-0 & VRE 7H¢do] 1.1 n} glom[44],
Ul A B2 == E faecium % VRE] B-&-&1997'd 4% Q.01 A
424 0 2 F7Fete] 2009d0l= 29%0l| F7FeFATHAS]. A=A T
ZF A7) Aol A= 2009-201000] B 7S YO E, faecium
% VRES] H]&-0] 38.9% ©]Jt}H46]. T=gt =] 107] tiehEde o
© 2 Faie] Aol mpEr FRAAW 27 7R e g A e 2] B

(e
W BE= kbl SU SRl o3k Huke 1E uf QeH47).
AbE71e] 739 19993 5B U] S4bE7Hl| 4] avoparcin®] AR
< AW ST, Ht A EW AL H7AY SAIET
A AHE3h A2 VRE FEHg0] 29%2 A &5 2o 2 W]
TH48]. -Eukehs 2005358 F4bs.0] A AFE-S A 1A
317] AlZksted @A) 2011 sPaE7 | HE] A S g eo] ok

VRE #8%9] ol $-= &]= B.a1ef A Zfol7} §l=d, ool gk =
U] 3 Ao A= 28 APTE©] 46.4% o] 0m, 2710 A FA
A& FoASAtt =AML E S G 5 YT Ba17) 9JO] VRE o
50| o F= -9 LS AARSFATHA9].

3) U] B A

HA7IA VRE BE-S 7] A9 e HEf osad At

2t 15, A7) Q1 =9, AR vl AL 2kt A W 3AEA]
AFE A ToZ o] FofA] gt} SAIRF o] d el = ESlal VRE
S-S o8] A|&H AL Q= AEjoth o] VRE Xk 7 €] ik
o 2 Fghe] 71 A% AR <)5x19) Qv gz ARl tigt
Lo =8 oL A @-go] Y910 & ARG = v} Aok &5 W
o A3} Aol A9 VRE 7HaASho] g9 Zrtst 7o 2 Hiw] o],
VRE &sl-&-& 7haalr] $13h &v4Ql ko] a7 Aol

Z2E

GAYA g THF MRSA & HF2 1] Vancomycin 414
ZEES A Hl @Y, vancomycin WA 4 o] Y 2
A HAats]o 4] ofe] 7HA] eSS frdste] Q1 A7 H A Qi
o2 AW Tt A FFol W=7 B 571 Zle] ol 3]
W X5 ofA9] o] Al Fojue EAZF R 0 2 ol et
34 WA 1A F MRSA, VRSA, VREE A& 291 B9 7+
olE & FAF Wzt #EE Bt WS dsta abdate A
o] Fasltk ob&e] FAYAS] SukE AFE-E Fate] Wi
BEF ah slo] 7| R4 0 2 Fashy, thAlulg 19k dd

A A =2 AFYAIE NLoh= Ao] Al ARk & <= ok,

o
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