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Thailand Tel/Fax 045-353626, E-mail: phteermo@gmail.com

L%a Methicillin-resistant Staphylococcus aureus
(MRSA) wifauuefidunalsefissnaliiialsadaie 7
umwmuummwmmLﬂuﬂmmwmﬂm"uaaiwuummim
a‘uluﬂ%uwﬁa MRSA ‘wmﬂLﬂummmamwmmaﬂsﬂ
ﬂa@amm_m@LMM‘[NWmmmmwmmmnalwmdiﬂ
fagafiastizens g lenannnany enUfTme
mycin ﬁ](ﬂL‘]Juil”]‘ﬁaﬂﬂl“lﬂuﬂ”ﬁiﬂ‘iﬂ’mﬁ”ﬁuui’] H9UAY
aummmn@mﬂmiﬁnmmwu f8EN9 LT WU 8aT
mma"uaa MRSA @agn vancomycin mmulmmm’mwu
muma@'ﬂmmmyummsmmmuimaamama Mini-
mum |nh|b|tory concentration (MIC) a8 vancomycin ‘Yl

vanco-

1 v é/ aAa o v
11nnin 1.0 mg/l wu'ldundulunsadfin F9enavinla

mmL“ﬂumumaammawiﬁumssnm (trough concen-
tration) 15-20 mg/L mﬂmnﬂmﬂ:myﬂumumu’wﬁmu
1,000 mg )0 12 77 luswsa 30 mg/kg/day LiiReiwed

alslumssnidasandusswihsiuilennuaasau
RUNUTITHINIA NV UTUYBILNALIAN (area under the
plasma concentration versus time curve; AUC) AuA1 MIC

A = ' A o
38 AUC/MIC ratio DLW Aa o SmaLn s auenzes

uasLndwaeaainltlunmsiuedssansanwluns
$hw@apen vancomycin na3RA1anataainiy 400
AR e luanaaInaIuas mvﬁummﬂmmvb
WAy 2 mg/L wuazliglamaiodn uanmnuu
ﬂmauumaamm‘[mmﬂamuﬁ@iﬁfuua am’mmJumm
FldarudusuesmSnnlaalagiaws eplthellum
lining fluid HU3anouias FolaiRpswatiaziiadeld
unsueffanurainnaigvesarwmdiaanng

ﬁ?m?u‘nﬂwmﬁ 2558;30(4) ¢ Srinagarind Med J 2015 ; 30 (4)

Methicillin-resistant Staphylococcus aureus (MRSA)
has become the most common gram-positive bacterial
species associated with serious hospital-acquired
infections and significant health-care costs. Hospital-
acquired pneumonia caused by MRSA are common.
Until recently, vancomycin is the primary treatment
option for infections caused by MRSA for many years.
Association between an increasing of vancomycin use,
there is growing concern that vancomycin has
diminished activity for MRSA infections. High rates of
vancomycin failure in MRSA infections have been
increasingly reported over time. Traditionally, a dose of
1 gram every 12 hours to achieve serum trough
concentrations of 15 to 20 mg/L may not be sufficient
when empirically or definitely covering MRSA infection
with MIC more than 1 mg/L. Based on many study
results, an AUC/MIC ratio of 400 has been advocated
as a target to achieve clinical effectiveness with
vancomycin. Therefore, probability of achieving target
AUC/MIC is zero if vancomycin MIC 2 mg/L with low or
high-dose vancomycin. Vancomycin has large molecule
and high polarity resulting of poor penetration to
epithelium lining fluid of lung. Several studies have
suggested that vancomycin may not be adequate
serum concentration for treatment of pneumonia
attributed to MRSA.
pharmacokinetic data. As all mentioned, vancomycin has

It also has a variability of
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LNFTIAUAFAT NIAANAAINENITI DALY
maﬂumiﬁ?ﬂmﬂa@aﬂLammﬂnaﬂmﬂmn MRSA ¢aeen
vancomycin ANNAw 1uﬂmmmaum°ﬁu@aumﬂuma
Bonlndldlumssnunlsedage MRSA luwmwaumm
NNMILE vancomycin mammnuwﬂummmw GREY

Uselomiaeingts mmummmmammwmLwalwmi
g1 jFue vancomyein iullatnaldssdininagian
wazaaANNRUAAI LU

some limitations and should be taken into consideration.
This information will be useful for healthcare personals
for considering of vancomycin in order to increase
efficacy and decrease treatment failure.

Keywords: MRSA, Pharmacokineic, Pneumonia, Treat-
ment failure, Vancomycin

AIUASUNTIIFANT 2558: 30 (4): 403-410.
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UNI

Iuﬂﬁ]ﬁ)um"ﬁmmﬂmimamammu’ﬂa‘ﬁwmaamu
ﬂrummammaﬂmmmﬁa mvm_lun’li@lm"ﬁaﬁ]”m“ﬁu“nu
(community-acquired infection) uazmsaaiaalulsmening
(hospltal acquwed infection) I@ULQW’]‘”L“MLLU@WL?ULLH?N
UIN@8LN L°]jaLL‘LIﬂVlLiilLLﬂi&JUﬁﬂﬂaﬂﬂﬂaﬂﬂmluﬂ’«J’«Juu
LLawmaqLﬂuﬂmmwmﬂmwﬂaﬂvmm Penicillin-resistant
Streptococcus pneumoniae (PRSP), Vancomycin-resistant
enterococcus (VRE) LLiae Methicillin-resistant Staphylococcus
aureus (MRSA) ayan1aeuszinein enlutszinalng
WU MRSA L‘LJummmmﬂmauﬂumuG] PBINIILNG
Tsndagalulssnenuns gu lsadansniguiiadal
Iﬁ?a‘wmma (hOSpltaI—achIred pneumonia) lsAdaasaniay
@@L‘*namﬂmmammmaam gyl (ventﬂator—assomated
pneumonia) Iﬁﬂ@mL“ﬁaﬂMﬂmLLa”Lﬂau (skln and soft
tissue infection) Timﬂaumlaamaumma (infective
endocarditis) i'sNYIGJ’]’]’J”@I@]Lﬁaluﬂi”LLmaaﬂ‘ﬂauwuﬁ
AUMTIRENEEIN (catheter-related bloodstream infection)
1 udn’ 'memwmm@Lma"ﬁu@mvmwamimaaaﬂ
Iﬁdwmmamuwuua uamﬂmimwm“ﬂu m‘i_lg]"mu‘”
vancomycin Lﬂummnﬂ%’lumﬁﬂmma *faL%a MRSA
1a wqwﬁmma (bacter|0|dal activity) atng lsianuiinas
miﬁﬂ‘mvlﬂwummaumm%m@’mnmﬁﬂmmUm‘mﬁﬂ"m
LiElEJS] rLumhm’ﬂ@nm;’:ja MRSA #ilariuen vancomycin
muua@ﬂ‘mmumm vancomycin 27130783 NAUNIEN
Tumslasnsnnzdageiiail’

auaniiAlumsshienuaiSevesen vancomycin

0 vancomycm Lﬂumﬂgmuwmﬂmaumlumi
shiafiuiuaaduduasenuasszaznmiteuundiy
Fudaiuen lagausuisalunissing sunefiiGe
LU THWATINUANULTNT 1 (concentration dependent
bactericidal activity) auﬁaq@éuﬁaﬁmmﬁuﬂmﬂu 4-5
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Y9N MIC wazanumansalumssngosudsiuas
Auszesan e flanuen (time dependent bactericidal
activity) 8n@ae aﬁ"mvl,iﬁmuﬁagamﬂmiﬁﬂmL‘%Iaq
ANMUFUNUTTZRINIAIA MY TN AT TIAUARASUAE
LN ETWAMEASY098N vancomycin dalsndaldalidnnia
miﬁﬂwﬂwaa@wﬂaaaLLa:é'mfwuiﬁé’mwa’amwigu
AUC/MIC mmsﬂﬁﬂmﬂﬂiw%ﬂ%mwmaamsm’%%a
nuA#ii3ua9E1 vancomycin Vlmmwm T AR
anFEwamaa Rl A lun s m WA Wawaen
Amunzanlunssndeuuafidounsuuinuialdinue
UszanBnwlunisinmveden vancomycin ludagiiu
F914d1 AUC/MIC ratio®”
Tsadeadnauinielulsimeiafiiaumgnnide
MRSA ttazmsly vancomycin lumanatin

ﬁmmmaﬂ‘mmL“ﬁ@lﬂidWﬂﬂUﬁaﬂwuuawaﬂﬂa
lsndensnisuands 1uﬂi°‘L‘VlﬂvLYIEIWUE]‘]J@IT]’]?M“]JG\‘J‘L]E]@]
sniudagalulsonenuialszanm 21.8 do 1,000 A
283MITRNIINEIUl3INELNA (admission) uazAIw
°1m°uaﬂiﬂﬂaﬂamamwnamnmmaaﬂuLmaamumfﬂﬁ]
wuldonas 28.3 109 il pflFiesostnemela laglsadan
snisudaiiolulsneung mwmwﬂmmﬂ@ﬂmm
'1Jaﬂamammamnmeniﬂmmhﬂsawmmamumﬁ
48 Talws smmwﬂ’mﬂa@amammmaﬂmm"uaanu
w3astromgla Lﬁaﬂaim'ﬂwuuawm’tuﬂiwmﬂvlm
wm’lmnﬂml,mmﬂan"lmm Acinetobacter baumannii,
Pseudomonas aeruginosa, Extended spectrum
beta-lactamase producing Enterobactericeae Laz MRSA
ﬁm‘ﬂu%aﬂaw 28.2, 17.8, 7.7 uaz 7.6 ausau®

158 MRSA wmnﬁummwaﬂamwuwmmim
Falulsomenuiauas wﬂmuawulumaﬂauﬂ wIngay
FUNTNINFIRIATIVIENULT o D anwass LT uunsuLan

AIUATUNT BT 2558:30(4) ¢ Srinagarind Med J 2015; 30 (4)
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FUNAUMENENAUANBILAIIINIIBIU (gram positive
cocci in grape-like cluster) Graffunder LLas samue larinns
Lﬂ‘].l“ﬂaualuilll,mll case- control study Lwa%’lﬂﬁ]ﬁlmﬁm
“ﬂﬂdNﬂ’JUYlﬁﬁJW%ﬁﬂﬁJﬂ’]‘SﬂﬂL“ﬁa MRSA wmwmmﬂu
Tasadasdomsbadailaun wﬂ’mmﬂswmvl,mumi
in‘mmsJmﬂg‘muzmﬂau‘[@mmwmmﬂgmuﬂunqu
quinolones 114 levofloxacin Tnsarlulsawenuadn
LTI mhwmmmnmﬁwmmimmwah tlane
Fasifidaswanidan Nmmumﬂamﬂmu (catheter)
THAG ) iy mﬂ'ﬁmimmamimmsmmaa@Laa@
¢ 1Due® 130 MRSA “ananae LiJummwuwmﬂaﬂ
saauaadalulsmennaud Sisansanaliifelseld
WauTRa 1% AnzdadelunssumAsafisuRusiy
mﬂamﬂmukﬂwaum’laamavmma Tuialiadia
Lﬁaww’mmua”maw 10 msﬂﬂmuuu meta-analysis
289 Cosgrove WazADA Farusumansnfiistes
Yanua 31 msﬂnmmatﬂmumwam’m’mawmmaa
N'ﬂwmﬂma MSSA ez MRSA lumwumaa@wmwﬁm
Afniaao MRSA uamwmsmymm’]mmm‘*ﬁa
MSSA amauuﬂmmgmmm I@wm odd ratio YNy
1.93 (p<0.001) muuluwﬁawummmm MRSA
ﬁmmﬂumaﬁummmwnaams@mLmaLLaviﬂﬁmﬂgmw
Anunzau Imlmfﬂwaﬁmwmﬂ%mammmummu
m{l;vﬁmﬂgmwnaumwmmwwwma (emplrlcal therapy)
waelSULADueN MuRaIZTasnas?
fwsuunmsmasnendeasniaudadelulsmening
waztoasnigudaitafiiisndasiueiastiowslelay
The American Thoracic Society (ATS) T2UNY Infectious

Diseases Society of America (IDSA) 1l a.¢1. 2005 lald

ﬁﬂLLu:ﬁﬁﬂumju;jﬂammmf:’lﬁlﬁ%'u’lﬁmi%'ﬂmuuu
empirical therapy #1881U T 1usnarawhasIunn
(combination therapy) %GVL@TLLﬂ' antipseudomonal
cephalosporin w38 penicillin 730 carbapenem atnsla
aEn I INL antipseudomonal fluoroquinolone en)
amlnogly003|de fIUMIIAEN vancomycm Lwaﬂiallﬂa&l
L°ﬁa MRSA "D"‘Wﬁ]'ﬁm’]l%ﬂiﬂrﬂ&IQQJWUL“Eai]'mLﬁNW“Lﬂ%
gram- positive cocci in cluster laglane N'i_lm“/mﬂ’«a’«m
LaﬂdeﬂLLﬂ LU']W'J']%“@TU?JU@]LW@WHGKNEN (head trauma)
Lmzagiwagmm: :’mqms” fIRTUUWININMITINGN
vavdszindlngd w.e. 2549 uuginsldoidfiiue

lumssnwasuny IDSA Iudl a.a. 2005 FnSUMILT

1 fuziNensaungu Staphylococcus aureus Tand
ToyRIMNMITBUFUNTUINFUALLTWALINY M3LREN

ﬁ?m?u‘n{n%mﬁ 2558;30(4) ¢ Srinagarind Med J 2015; 30 (4)

l¥mssnnee cloxacilin #3e glycopeptides (vancomycin)
Furvlsanenaudas sy flgianmaniniannugnued
MRSA 1uam’mmam

&1 vancomycin nanJumanmwmnma first line
drug luﬂﬂiiﬂwﬁwﬂ'sywm@wl,*’ﬁa MRSA aNULWINIINT
$hw1ve9 IDSA T . 2011 Taswwamiiiersanls
mmuwﬂwmmsmmmaa‘lmﬂﬂmﬂa 15-20 mg/kg/
dose %38 30 mg/kg/day LLLIGI‘VWIﬂ 8-12 mim lagls
m%uﬂmfﬂiwawﬂw (actual body weight) lwns
AUIUTINALN URTYWIALFIFAAD 2,000 mg/dose 1a
4,000 mg/day’ AFmTiaTuNLazLSRITENYN lasazany
vancomycin 1,000 mg waanauluaIazaty normal
saline 138 dextrose in water U331t 200 ml (mﬂm“ﬂ'wﬁu
ARINFNLAILIAITLAY 5 mg/ml) Aart1vaaatiaadi
lasnaaentn § (intermittent continuous infusion) 1
wniszm 2 lus (FarsladAin 10-15 mg/min)
mmwa‘ﬂaqﬂumim@m’aw red man syndrome GINN‘L]’JU
sxfenwmsduiusile maculopapularlumm“ﬁ’mmuvu
f2717136% UI9TIBEIANLAITA AUl AR AR
Togifinannminasuesansdaafinain mast cell H92z
Iamamﬂvl@mLualmﬂumwwwmm RO lUaAT
S fiuinua mmwmummmﬂiumamﬁnm
(trough concentratlon) fia 15-20 mg/L SﬁdLlJum’mL“uu
°JJWIJadtl’llmaamuamﬁﬂ’l’s”ﬂdﬂ (steady state) LLazLaNe
danmneulwenassdaluyszanm 30 wif A lugtheuns
swmmm@Lmaimmmwaﬂmu vancomycm WL
loading dose e 25-30 mg/kg LT Hn1zRmng
am%a‘guma (severe sepsis) W%a’lugﬂwkﬂvlméa%h
(chronic kidney disease) @uTaLULYN WWINIINNIINS
284 IDSA 1uil a.a. 2011

%’ai’iﬁmmzﬂ'amt’ﬁJmmmmma%’nyﬂﬁﬂﬂaﬂé‘)'nmuﬁm%a‘lu
Tsanenuianlauvieain MRSA 69880 vancomycin

flaua’d1 vancomycin azidusnanlunsinm
Tsnfiaie MRSA athslsfaudsnuanudumaniiia
ﬁrmﬂ'mﬂmluwﬂwm@ma MRSA ﬁ\'lfmum vancomycm
LT 328 nm‘nmmwL%aluﬂiwLLaLaaﬂuﬂuﬂnuLLa e
minamﬂwmawu T INAURZAMURULARIDAINTT
S lTal eIl vancomycin luwﬂmmmmm"ﬁa MRSA
mmmaﬁmslmﬂmmwnaaamﬂmi@am ‘sauﬂaﬂmauum
mdma"}jﬁmumaml,m%nmwamammaam il

1. L°ﬁa MRSA Hen MIC §ia vancomycin awu
ﬂ’lﬁﬂu’m”ﬁ@lm“ﬁa MRSA me MIC ¢ia8n vancomycin
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LBA8UE I 0.5 mg/L ITWUSATIAMURNINAIVBS
M 35N ledszanmiasas 20 .NMSANE V89 Mohr Lag
anzlasld Monte-Carlo simulation luni3diuaaamn
Tomafiazléddn AUC/MIC ratio (probability of achieving
target AUC/MIC) 1Ilus 400 annmslsenTluamia 1,000 mg
nn 12 T luanse 30 mg/kg/day waziMuaIafanIw 2
(susceptibility breakpoint) ity 2 mg/L wuinazlaill
Tomafadu Gessnaliiilomanuenudumarfifioan
My ldinnduviesuRusunasnEmenain lia?
mauamnnmuminnmwmwm AUC/MIC ratio 85
vancomycin ‘nau‘wuﬁnuwaa‘wwadmﬁnmn@ (clinical
outcome) ATildNat9RasUIEam 400 lasnuin
wInd1 AUC/MIC ratio fiasndn 400 azwWudasaaw
suarlunsinen lauinninagelinudsagneaia
(p<0.05) lunnmsdins*’** vl# The Clinical and
Laboratory Standards Institute (CLSI) lduUsuaadn MIC
breakpomt WUaJ vancomycin mwmwﬁa Staphylococcus
aureus 7ildie vancomycm NNURatasNIWIaLYINAD
4 mg/L wilaviauniwlawinny 2 mg/Llull ae. 2006
aﬂ"mvl,iﬁmmwn"ﬁaga"ﬁ’mﬁuﬁaﬁﬂﬁﬁLLmIﬁuﬁﬁ]sﬁmi
13uaadn MIC breakpoint laanluamaa
’Lumsnmamumumqmn MRSA 1Tum3faLga
lunszumdoaniaonsniaiaide muuaszauang
meumawﬂmaanman (trough concentration) BN
vancomycin ‘Ylm‘m qufD 15 20 mg/L ‘IN trough
concentration umm awnuvﬁa MRSA ‘Ymm MIC
@ia vancomycin L% 1 mg/L Y257 1iig g9 nein
WITRLADI NI AR TIRUARATLALLARTNAARAT VD
vancomycin W131 AUC/MIC ratio a4 vancomycin a23
fishagariaydszanm 400 1 9zlszAnBnngiga
Tumsshidassfinen lduddnsdu arnmsfinuuas Jeffres
uazamuzlum sl vancomycin 4119 1,000 mg neaWL
2 471w 1N 12 Tl Bl trough concentration 13z
20.4 mglL azl¥d1 AUC wadpdszanms 418 ug/h/ml
gounluns@ten MIC 11nn3n 1 mg/L 326U trough
concentration 813@ a3l FUNANI1 15-20 mg/L @28814 LT
WInen MIC 2.0 mg/lL dasldumaeniialile AUC i
800 pg/h/mi FadaslE vancomycin TupsagatiaTuaz
4,500 mg ¥3aIW1a 32 mglkg NN 12 Faluy’ IEEIIA
afiduusininladaasls vancomycin lumssnwmsaa
58 MRSA 7136 MIC annniwiatrinty 2 mgiL 3wy
{899 nu@ vancomycin filFendmsu MIC wnnia
2 mg/L daslFraegefisiuaz 4,500 mg Fatainiu
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°umnmﬂ%mﬁaﬂuﬂswmnﬂnmwﬁv'm,ﬁummnmanﬁ
wwamemzinlan IDSA a. 2011 e wuztily IEE
qummLayaluﬂﬁl,nnwwavln (nephrotoxicity) nm
Fyore2 'ﬁ‘idm‘swaﬁmﬂman’lxﬁmnquauuanmuamn
vancomycin LT% linezolid, daptomycin %30 tigecycline

2. mynagouanyhaasiedanst disk diffusion
method lsnansafiaclflumsssduenahuesdadasn
vancomycin VI,@TLﬁaqmn CLSI i”uiﬁmminl“ﬁ%‘ﬂﬁ
&1L T8 Enterococcus spp. LAY Streptococcus spp. aw]
Y]vl,&ll“}j Streptococcus pneumoniae A9 lunsmma
Staphylococcus spp. Feindudainazauanylidrons
wien MIC 1vinsin lulsswenunafinageuanalhaasie
Staphylococcus spp. 1@181‘]}5% disk diffusion method
Aldsanfigaildnsetienuldernauaslimaunn
\fiouin clear zone diameter 17 mm 1¥inNU MIC 2 mg/L
(Eﬁﬁ 1y

3. ANNWAIMAABYRIAENTANUNFTIAUFA T
2987 vancomycin @819 TH A1UINIAINIINIZANY
@898 (volume of distribution) eWvinny 0.7 L/Kg
Fapnmansonszanada ldeihlugaudrs guasiane
walisunsanszanesaluiiieodiolusile en vancomycin
%UﬂuIﬂi@lquLaa@] (protein binding affinity) Uszunm
fovaz 50 S9azvnlisinvesnfisunsaaongns ldtin
fodmiidudas: (free fraction) lalfius¥asaz 50
mnﬁaffﬂﬁdnmﬁdﬁﬂﬁmmvﬁuﬂumadym vancomycin
fdasunluaioazdnegfiinsiate dredragu
A221aadnIFUAALTE IINNNSANEVEY Jeffres Was
A larnmsanfsanuaNNuE RN lees
NILNFTIAUANEATVBIEN vancomycin B9l durien trough
concentration Lazf1 AUC nuaammsanglulssnenuna
°uaaﬁﬂ'sﬂ“?‘]ll,ﬁnm'rﬂané'nLauﬁnL%aluiiaws'luwaﬁﬁann
NLBa MRSA $1%3% 102 18 wamsﬂnmwmwﬂm
wn 32 7o (Seuaz 31 4) Adpdiaiudien trough
concentration az AUC Lafawvinny 13.9 mg/L Wae
354 p,tg/h/ml AMURIAL smvlmmnmanuwﬁwmanmn
fifienadoirinty 13.6 mgiL waz 351 pg/h/ml aNaL
’«J’]ﬂﬂ’]iﬂﬂ‘]ﬂ’]u"ﬂdﬁ’]&lﬁ‘iﬂﬁﬁ;ﬂv[(ﬂ’nndl,m’l’]iw(ﬂ‘u?.I’]
vancomycin azagflndiAnsnugsweIninm uedlald
ummauwuﬁnuamwmimﬂunﬂ'sﬂIinﬂananLau
fatalulssneunaaniio MRSA agihalsianalums
nnmuwamnnnmnmna"l,wmsmm MIC 283 MRSA
mﬂummnﬂnaammwﬁa iwmnmwm trough
concentration nn’m’n 15 mg/L mmm’]mamﬁnm

AIUATUNT BT 2558:30(4) ¢ Srinagarind Med J 2015; 30 (4)
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Vancomycin MIC 0.5 mg/L
Clear zone diameter 17 mm

31|ﬁ 1 ¢ clear zone diameter 28481 vancomycin §1%3ULTa MRSA

& YA

a’msumﬂ’mﬂa@amanmm’ﬁa N9tda9aIn vancomycin
mwmﬂiuLaﬂaﬂl‘mmﬁumwmwLﬂummmmmin
Asznaa W Luamaﬂ aﬂ"l@ua I MRSA A
ﬂa@mulvimﬁl £agj1T1I04 epithelium ining fluid mulu
alveolar mm vancomycin a‘*(ﬂaamumamaaawumaa
alveolar endothelial membrane 333z lUf 989601289
Bmianielden vancomycin nszaadalUiusm
epithelium lining fluid VL@TLﬁuﬁauaw 6-12 BaIlInnneeN
ranualunsumianialiifisanefiasinsagele s me =

4. 1 vancomycin gniaaaanmalalasuuin
n13 glomerular f||trat|on Wunansasas 85 luiﬂﬂ
LaiwRsuuyas muugbﬂ:lwuﬂmmmsmmumaﬂm
ARadnansalsalaneBFessseinludosdinsUume
M3l ldinancau I@Umwmluwﬂwiiﬂvlm’lmiaia
pIA1H a@mﬂ (end-stage renal dlsease) awumﬂﬁmmaa
£ vancomycin 51U 160 T2 lua L&J@Lﬂ%ﬂumﬂunu
mhwumsmmumaavlmﬂﬂmw HieseTaaaaniies
6 8 Flugyinginoe mnmauauuami%mmwﬂm
TsalaneBessidnisaaite MRSA mivlmumﬂ%
vancomycin WUU loading dose luawa 25-30 mg/kg
flawli maintenance dose""*% Lﬁasl,ﬁm'lm‘iuﬁumadm
IuLaamwuawummamssnm Wflasannanudutu
YRR ER AT GHgRE zashonadasldiamenwuis 4- -5
Wi aomﬂiw’muuﬂaﬂ?u'lm 640-800 1134 uanmnuu
mwmﬂ,uwﬂaﬂIiﬂ"Lmawzltsasaﬂunwa “aut NN
ENNEﬂ%ﬂ’]ﬂ%&l’]@liﬂ’liﬂi“’ﬁ]’lEl@l’J‘lla\“lEl’mﬂ’lm‘Il%ll’mﬂ’J’l
0.7 L/Kg m:mzJmﬁmmﬂsmmmsmwmumaam
1 L/Kg LLae =¥l Lo trough concentration mm’mﬂ’m‘n
fmyinamesladnduazlifnnnzuiuin dagnsgn

AIUATUNS FAT 2558:30(4) ¢ Srinagarind Med J 2015; 30 (4)

Vancomycin MIC 2 mg/L
Clear zone diameter 17 mm

Vancomycin MIC 8 mg/L
Clear zone diameter 17 mm

ARAN MIC NUANGE1INUe

ms3len vancomyein lua11a 1,000 mg noasuiluszes
M 2 ‘mIm nn 12 mimluwﬂwmm creatinine
clearance mayﬂswmm 80 mI/mln u’mun 60 Alaniu
wazlaifnnazuautin 18 a¥inn1s predicted trough
concentration 289N fignzash Gednwinlasldauns
MILNFTINUARASLULY short infusion model 32 ﬁﬂ"]mﬁlﬂ
WinNL 20.31 mg/L smmﬂurmwﬂ'a olane305s (creatinine
clearance 10 mlimin) ua Anmzuilasleluwa
1,000 mg Wi weasnduszziig 2 Falug nn 96
%?I&Id a¥iNN17 predicted trough concentration ﬂauflmm
ICEECR I@ﬂlmaumimamamaumamtmu bolus
model a:RfLadeLfies 10.35 mg/L muuluwﬂa alsalane
Lsasol,l,a.,umawmuu’mmﬂ% predicted trough concentra’uon
mmmﬂ’aUwumsmmwnaa"lmﬂnmmw"lwma =139
Sadanalsidn AUCIMIC ratio Senénn 400 LANAAINET
ldiiaauts prnlunsadiinidasuiudosriung
SE mimaa@u,a;ml,mumssnmmavlw 2425

5. m3l4 vancomycin Tuamnadanduszozmun
luﬂi‘“‘*mni‘mavlwﬂé‘fﬁLﬂ%ﬁﬁ]%ﬂﬂﬁqﬁawdawalﬁéa
MRSA {1 MIC dagn vancomycin EN“]J% laglane
ugamwenai limansarnsasaiannududu
vassnlunizuaiionle (therapeutic drug monitoring)
Sitthananun uazamzyimainudayadoundilull a.a.
2010 19 2013 mBowmmaﬂﬁw‘luwﬂ'a £31131 160 318
Afims@ade MRSA sl,uﬂi‘vumaa@ WUAn MIC 289158
MRSA @ag1 vancomycin ‘nuﬂ’l&l’mm’l 1.0 mg/L 1uﬁdﬂ’m
FwIu 111 7o (Fouay 69.38)7 iauamiﬁﬂmﬁauf:
lag Tlshyadhlgama wazamzyinmstiuToyadaunas
155 @61 2000 &4 2005 WiEs MRSA Asrusaale
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nlssmening 28 wislulszmealnododesn vancomycin
fawlluiawas 0.1 f90.8 amd"linmwauaﬂvlﬂw,ﬂwaua
fitua MIC breakpoint lag CLSI i a.e. 2005
mmﬂummsmﬂmumUwauanu"l,é’l:mma Taya
MIAN®IVDY Gatta WA ﬂmﬂwammm@mwmmwau
28987 vancomycin lugjmmumimmwumvlm fiein
creatinine clearance §149 LRZWIEATINITADLAUD
FLANAALT vancomycin (cumulative fraction of response;
CFR) lasld Monte-Carlo simulation Wu3n2u1a81

té &) v
vancomycin 2,000 mg/day Gdtilnaua gIUNATZIN azld

fn CFR tz93a8ae 50 Waz 30 idn creatinine clearance
LYY 60-120 LazUINN31 120 mi/min dUSIAU WANIN
dasmadn CFR wnni1dauaz 80 lugih Bfifen creatinine
clearance 60-120 mi/min @adltauasn vancomycin
mm 3,000 mg/day Fafimunzii Iild vancomycin
1w11mmaawm°ﬁu 1,000 mg )n 8 72 la9w38 1,500 mg
nn 12 Falas (udu Imwm@mm”ml%m AUC/MIC
ratio §ANINNTN 400 (WS MRSA fiflen MIC 289
vancomycin Jajtfins 1 mg/L) uazazvilianududunes
mlummemm"ﬁammﬂ@mam zag9B9masnen
Joasniauaaiie msld vancomycin 1wumﬂaa°uuuma
M lRHANIINEANIIMISAIIME vancomycin luuia
Und™? aghglsfimmanmslifdszasdfifioaneigu
fndolafinuasdu snnsAnsvas Spapen Was
ATNUINA BB [AINEN vancomycin RUNWWSAL trough
concentration %10 trough concentration Y83 vancomycin
Il 25-30 wazannnin 30 mg/L aziilama iianizlane
DUUNWA (acute renal failure) vlﬂmm 79882 30 e 70
CRF LI maa@ﬂaaanumiﬂnm 2849 Kullar Wag
ATLLWLIIN trough concentration mnﬂﬂ”n 20.0 mg/L CEAY
Iammﬁ@ nephrotoxicity lennnh trough concentration
me 15-20 mg/L 888z 27.4 uaz 13.0 mum@u
emLLmnmnamwuﬂmﬂtymNanm (p=0.032)* @9uin
winldolusmedinand fisaisldiumiasaia
anudutwasenlunszuaiiandae

msilszgndlfndveaumansuazindynamansvesen
vancomycin 114mimuﬂsuaﬂﬁmwﬁlumﬁﬂm
mnmammm’sm‘mq@u ﬁmuwau’lﬁ]m%wuﬂ?awmww
mysnunlsnaaida MRSA &2 Uﬂﬂiﬂiwﬂﬂ(ﬂ lFanuine
LN RTINUANRASURSLATTNAAEAITVEILT vancomycin
las3BnIena g 1w mIneadnaaniandatsdatiios

408

(continuous intravenous infusion) w3amIld vancomycin
$AUAU YU WD LT UEN aminogly-coside, rifampicin,
fusidic acid namsFnE WL lidnangugalwihmane
\AulszamSnarasm e ld 0 m3finenaes Cataldo
LAZAMYINNNIANEY meta-analysis 1wl .. 2012
Fasoufisumslien vancomycin WU intermittent
infusion LAz continuous infusion luwﬂwmmm@ma
gram positive cocci Taamumumsanniifiadosle
WU 6 MIANW HAMTANEINLIN 8ATITMITeTIa
laes2u (overall mortality rate) 1uﬁﬂ’m ﬁdﬁadﬂdmmﬂ
maﬂuamﬂuuuﬂmammaanm (RR 1.03; 95%CI
0.68-1.57)% mmmﬁaus] Lmumitwmm@mlﬁmmu
e au‘wuﬁﬂummLﬂuWHmavlmwaamnmuaﬂmEJ ST
EJ’WI’NLE\]?JﬂI%SJYISJE]Y]ﬁ@]EJ MRSA ﬁ]d&l‘].l%’l‘].l’mluﬂ’]iiﬂi:}’]
Tsn@iaia MRSA ¥1n3u snawnlnadldun linezolid,
tigecycline, daptomycin, dalbavancin, telavancin L&z
ceftobiprole lag linezolid, daptomycin Wa¢ tigecycline
Hueidldludsznalnowssd zATayanIanangIunia
aatnsanalumslddnwlinaaita MRSA fauen
dalbavancm cef'toblprole aﬂlui‘”WJ’mmi’Jﬁ]ﬂ LRZWAIW
unssedunzdunen

agu

Isﬂmrﬁmwﬂmiﬂmmmmmmm“ﬁaﬂam MRSA
mauﬂuﬂmmmmﬂumaﬂauﬂ Luaamﬂwﬂmm@ma
AINA1IL auwuﬁnuamwmﬂammmwawu HINA LA
mssnm‘tuﬂawuummmmnLLaWﬂumamm £ vancomycin
vﬂfnLﬂummniumﬁﬂmwumwymummaummmﬂ@
mnmﬂ‘*ﬁmmwu aumaammﬂmmwanﬂamswuma
MRSA me MIC ¢ia vancomycin wmﬂmw 1 mg/L wu'let
vosdulunisadsin aam'ﬂmlv\mmmeumaamma@
luLaa@wiﬁlun']iinwﬂuﬂﬁmuuﬂa 15-20 mg/L el
WReaweazldlumsanide Tunsendanunainnaiy
P2IATNITIRLADINIIATTIAUAIRAS NTABALTLLN
waaaldoadagsdatiiasmsanislEsuiuswnuan
Frlidnangutanuitmunsafiudsziniuanoinis
Snn e i'mmmsl,wwm@ml%m"uuﬂmﬁ]auwuﬁﬂu
Fwsolafuniu saiummasauanalanaia MRSA
o MIC uaznadszgnaldnnamesundraaumans
LLawmmwamammUmﬂmm@mwmmwammlvx
§a318I1u28961 AUC/MIC 1NN31 400 9zT28ifial
Ussansnwlumssnsnuasasiwdaaasluawan e

AIUATUNT BT 2558:30(4) ¢ Srinagarind Med J 2015; 30 (4)



= P - .
BITINE WURNGINAYL @ Teerapong Monmaturapoj

Y a
DNANID N
Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz

RJ. Clinical practice guidelines by the Infectious Diseases
Society of America for the Treatment of Methicillin-Resistant
Staphylococcus aureus Infections in adults and children.
Clin Infect Dis 2011; 51: 1-38.

Cosgrove SE, Sakoulas G, Perencevich EN, Schwaber MJ,
Karchmer AW, Carmeli Y. Comparison of mortality associated
with methicillin-gesistant and methicillin-susceptible
Staphylococcus aureus bacteremia: A Meta-analysis. Clin

Infect Dis 2003; 36: 53-9.

Mohr JF, Murray BE. Point: Vancomycin Is Not Obsolete for
the treatment of infection caused by methicillin-resistant

Staphylococcus aureus. Clin Infect Dis 2007; 44: 536-42.

Sakoulas G, Moise-Broder PA, Schentag J, Forrest A,
Moellering RC Jr, Eliopoulos GM. Relationship of MIC and
bactericidal activity to efficacy of vancomycin for treatment
of methicillin-resistant Staphylococcus aureus bacteremia. J
Clin Microbiol 2004; 42: 2398-402.

Lodise TP, Graves J, Evans A, Graffunder E, Helmecke M,
Lomaestro BM, et al. Relationship between vancomycin MIC
and failure among patients with methicillin-resistant
Staphylococcus aureus bacteremia treated with vancomycin.

Antimicrob Agents Chemother 2008; 52: 3315-20.

Gatta M, Buelga DS, Navarro AS, Dominguez-Gil A, Garcia
MJ. Vancomycin dosage optimization in patients with malignant
haematological disease by pharmacokinetic/pharmacodynamic

analysis. Clin Pharmacokinetic 2009; 48: 273-80.

Giuliano C, Haase K, Hall R. Use of vancomycin
pharmacokinetic-pharmacodynamic properties in the
treatment of MRSA infections. Expert Rev Anti Infect Ther
2010; 8: 95-106.

Chawla R. Epidemiology, etiology, and diagnosis of hospital-
acquired pneumonia and ventilator-associated pneumonia

in Asian countries. Am J Infect Control 2008; 36: 93-100.

Graffunder EM, Venezia RA. Risk factors associated with
nosocomial methicillin-resistant Staphylococcus aureus
(MRSA) infection including previous use of antimicrobials. J
Antimicrobial Chemother 2002; 49: 999-1005.

ﬁ?uﬂ?uwiwmﬁ 2558;30(4) ¢ Srinagarind Med J 2015; 30 (4)

10.

1.

12.

13.

14.

15.

16.

17.

18.

Rybak M, Lomaestro B, Rotschafer JC, Moellering R Jr, Craig
W, Billeter M, et al. Therapeutic monitoring of vancomycin in
adult patients: a consensus review of the American Society
of Health-System Pharmacists, the Infectious Diseases
Society of America, and the Society of Infectious Diseases

Pharmacists. Am J Health-Syst Pharm 2009; 66: 82-98.

The American Thoracic Society and the Infectious Disease
Society of America. Guidelines for the management of adults
with hospital-acquired, ventilator-associated, and healthcare-
associated pneumonia. Am J Respir Crit Care Med 2005;
171: 388-416.

Thai Clinical practice guidelines for management and
prevention of adults with hospital-acquired and ventilator-
associated pneumonia. The Thai Society of Critical Care
Medicine Bulletin Vol 15 No.1 January-February 2007.

Rello J, Torres A, Ricart M, Valles J, Gonzalez J, Artigas A, et
al. Ventilator-associated pneumonia by Staphylococcus
aureus: comparison of methicillin-resistant and methicillin-
sensitive episodes. Am J Respir Crit Care Med 1994; 150:
1545-9.

Moise-Broder PA, Forrest A, Birmingham MC, Schentag JJ.
Pharmacodynamics of vancomycin and other antimicrobials
in patients with Staphylococcus aureus lower respiratory
tract infections. Clin Pharmacokinet 2004; 43: 925-42.

Cosgrove SE, Carroll KC, Perl TM. Staphylococcus aureus
with reduced susceptibility to vancomycin. Clin Infect Dis

2004; 39: 539-45.

Clinical and Laboratory Standards Institute: Performance
standards for antimicrobial susceptibility testing. Wayne:CLSI;

2006. 16" Informational Supplement, M100-S16.

Jeffres MN, Isakow W, Doherty JA, McKinnon PS, Ritchie
DJ, Micek ST, et al. Predictors of mortality for methicillin-
resistant Staphylococcus aureus health-care-associated
pneumonia:
pharmacokinetic indices. Chest 2006; 130: 947-55.

specific evaluation of vancomycin
Hidayat LK, Hsu DI, Quist R, Shriner KA, Wong-Beringer A.
High dose vancomycin therapy for methicillin-resistant
Staphylococcus aureus infections: efficacy and toxicity. Arch
Intern Med 2006; 166: 2138-44.

409



Y
AudNwadlunsinEnrtendniauindelulsena una e Treatment Failure of Hospital-Acquired Pneumonia Caused

20.

21.

22.

23.

24.

25.

410

Spapen HD, Doorn KJ, Diltoer M, Verbrugghe W, Jacobs R,
Dobbeleir N, et al. Retrospective evaluation of possible renal
toxicity associated with continuous infusion of vancomycin

in critically ill patients. Ann Intensive Care 2011; 1(26): 1-8.

Lodise TP, Lomaestro B, Graves J, Drusano GL. Larger
vancomycin doses (at least four grams per day) are
associated with an increased incidence of nephrotoxicity.
Antimicrob Agents Chemother 2008; 52: 1330-6.

Cruciani M, Gatti G, Lazzarini L, Furlan G, Broccali G, Malena
M, et al. Penetration of vancomycin into human lung tissue. J

Antimicrob Chemother 1996; 38: 865-9.

Lamer C, de Beco V, Soler P, Calvat S, Fagon JY, Dombret
MC, et al. Analysis of vancomycin entry into pulmonary lining
fluid by bronchoalveolar lavage in critically ill patients.

Antimicrob Agents Chemother. 1993; 37(2): 281-6.

Georges H, Leroy O, Alfandari S, Guery B, Roussel-Delvallez
M, Dhennain C, et al. Pulmonary disposition of vancomycin
in critically ill patients. Eur J Clin Microbiol Infect Dis. 1997;
16: 385-8.

Winter ME, editors. Basic clinical pharmacokinetics. 5" ed.
Philadelphia: Lippincott Williams & Wilkins; 2010.

Rowland M, Tozer TN, editors. Clinical pharmacokinetics
and pharmacodynamics: concepts and applications. 4" ed.
Philadelphia: Lippincott Williams & Wilkins; 2010.

26.

27.

28.

29.

30.

Mohammedi |, Descloux E, Argaud L, Le Scanff J, Robert D.
Loading dose of vancomycinin critically ill patients: 15 mg/kg
is a better choice than 500 mg. Int J Antimicrob Agents 2006;
27: 259-62.

Sitthananun C, Keratisin P, Tongsai S, Koomanachai P.
Association between the MIC level of vancomycin and
outcome of the patient with MRSA septicemia (Abstract). J
Infect Dis Antimicrob 2014; 31: 133.

Tishyadhigama P, Dejsirilert S, Thongmali O. Antimicrobial
resistance among clinical Isolates of staphylococcus aureus
in Thailand from 2000 to 2005. J Med Assoc Thai 2009; 92:
8-18.

Kullar R, Davis SL, Levine DP, Rybak MJ. Impact of
vancomycin exposure on outcomes in patients with methicillin-
resistant Staphylococcus aureus bacteremia: support for
consensus guidelines suggested target. Clin Infect Dis 2011;

52: 975-81.

Cataldo MA, Tacconelli E, Grilli E, Pea F, Petrosillo N.
Continuous versus intermittent infusion of vancomycin for
the treatment of gram positive infections: systematic review

and meta-analysis. J Antimicrob Chemother 2012; 67: 17-24.

<D

AIUATUNT BT 2558:30(4) ¢ Srinagarind Med J 2015; 30 (4)



