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sv312 fn".i 1 oif a1tli]ti1u:::£1ti1'1~:i.1f'l11i;i m11an t.o i"lftA".iM3f>n am{ 

( Pharmacoeconomic Consideration Of Antibiotic Therapy) 

mu n:S1u~V1'1l!'l'lfil111iiflru<llJU~fltlll'ltl'W 1 m~iM'2l il~q'Yli§fl'JilUflamtil (antibacterial "' . . 
activity- spectrum) 'Yiall'l'lfU\11 b 'Yli'l il'Utl'W~tfl<'l''lf'il'1'Uifl<l1111' (pharmacokinetics) hforh~~mn 
bb\1~ l'Yl1il fll'J f11~'illl'll'Jl b'lilribil il bfil fl~l~ '1 '2J il~'il~ flll'l'J1lJ 1U~~N01'111~ bfil'l~~l~ '1 bb~ ill'il lJ 

u 

fl1llJ bb111fl~l~1 u b~ il~'2J il~ bfl a'lfw '1fll'11111' (pharmacodynamics) hi' bb ii fl1llJ alJ w 'U ii' 
(correlation) '2l il~illfll1V11 ilfl1llJ'11m'Jtl1 u tll1:.<l1 b tmrn~.,~~u i'nllJ t'll !J'li'W'2l iMl'll 

• "-·1" d • •l '1 i'nllJJU'1~fll1~1fl1'111'ill'I 'Ub'Jil~'2JiN pharmacokinetics lJlJlfllJll'llJl'lfl'Wl'Ubl\11 bb111 'U 

.d ,,,: ""' S " o I "' 4 1 ~iv "" .d b 'J il~'2J il~ pharmacodynamics b W~'il~lJ fll'J~1 fl1'11 bba~'Ul lJlu'>~qn 11l'Yl'Jil 'lf1111 N afll'J'Jfl'lfl blJ il 

t11~mru 4-5 tl~Nl'WlJl fll1b~iln1'1i'mtllj:S1u~l111!'lillA!'l~rualJu~-it~ pharmacokinetics bta~ 
pharmacodynamics (PK - PD) 'il~Vil 1'1l'tl1~ll'YlilNa'2Jil~fll'J-i'flm~~~~'W 
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in tissue and 

other body fluids 
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versus time 
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infection 
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effect versus 

time 

Phannacodynamics 

SI II 

J'llfi 2 1'111!.Jii'!.J'W'uil'llB'lLm~fa'il<rllfll<!lil{ u1ii''IJW<11'11'1lil{Lrn:::w<illiB~U1EJ (Correlation of 

Pharmacokinetic and Pharmacodynamic Parameters with Efficacy) 

i;hfi1'1111'1'JllJ'1llJTHI lt1fll'>!il11:JB'IJ8"EJ1ui]'il1u:; (Parameters of antibiotic activity )
2

-
7 

t .,,, .,,, ~ .J.,,,,?;.J'1· 
1. Potency 11lfl111lvlm:::111umw1<1111'YIEJUEJ~L'IJB 111 (Minimum inhibitory concen-

tration = MIC) '1'11B'>:::l'lu~1<1111~mru1dfB 1~ (Minimum bactericidal concentration = MBC) • 
muij'il1u:::a1utmyA1 MIC LL<I::: MBC ;i:::lli1~fiuhimn ..i'11lu~~ilEJ1.J1'111LVlEJ~A1 MIC 

L W'll:::~UL uliB'lUBEJflil 

2. Time course of activity 'l'llJ1EJ1i~ 1'111lJL~1'1'11B'l:::EJ:::L1<11lUfll'lm11:B'B twmiiflufiu 

1'111lJLVlJVU'IJB'lmuij'il1u:::~1EJ (rate of killing and effect of increasing antibiotic 

concentrations) 'IJ Bflvlflif U'l'l1lJ 1 uf:i'lW<llliBLL Ul'lfiL1El'l'l.1'~vlflfl11~ifmJ'<ILL Ul'lfi L1mrlB'l:::\iJu 

EJ1~1'1'11B'l'llJ1111u;i1mii'm~mui1 (persistent effect-post antibiotic effect)
2

-
6 

JUUUU'IJfl'lfll'l!illt:B'B'IJB'ltflUij'il1u:; (Pattern of antibiotic killing activity) B-1• 

1. Marked concentration-dependent killing (LLUUvi'lmllJLVlJVU) 1~Llrl muij'il1u::: 
,J.,. 461 ' .: d ..J .,,, 'V !I.I .J' ( .. 
'YllJl]'YliHUfll'l:llll'IJBL'l1LL<l:::LL'l'lllJB'l:::111Ul'111lJL'lllJ'IJU'IJB'IEJ1U'l'll'IJ rate and effect of k1llmg 

l vilJW1lJl'111lJLVlJiU'llB~EJ1) Liu netilmicin 100 l:l<i11nflJm1L:B'mLUl'1YiL1mLmlJ<IU 1~'ii1U1lJ 
.J .J .,,! f'I r 1 J'lvd o .J' ~I 1 

'I'll.I~ llJBL'WlJ'lllJ1111El1LuU 3 ll11 v::::llll'IJB 11ll'l1ll<l:::v1U1UlJ1fl'IJULuU 5-10 ll11 'IJB'l'IJU111lm 

L&ilJ 1111EJ hJL .yilJ W<i'lll'ILfiEJ~ 
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m 1ufl*J'd'llifoti arninoglycosides, fluoroquinolones, metronidazole, azalide (l!ifoti 
azithromycin), ketolide (1~ufi telithromycin), oxazolidinone (1~LLfi linezolid) ua~ 

quinupristin-dalfopristin 
. ( 1 'd, •• ) 1 2. Minimal or non concentration-dependent killing U'U'U l.JVMA11lJb'IJl.J'IJ'IJ Ul 'IJ 

'.$1 .¥1!Vd 0,/ <:II 1· ...:. !V v ) 1'd flOllJ'IJl'JlL'IJil ~bl.Jil'l~~'UU1L'l1'1Jil MIC l.Jl.JlflUOl~fll'lL'Wl.J'IJ'IJl~ (A11l.JL'IJl.J'IJ'IJ'IJiJ~Ul 'ii~ l.Jl.J • 
w a ~ il fl 1 'l :ii 1 L :ff il l.J 1 fl U fl '111 il 1 i.i 1J W a L vi l.J La u (increased dose- same or slight increased 

bactericidal effect) '111ilill'i1L1Ufl 1~11Li'l'W flat-dose killing antibiotic LL~m1ufl~l.Jif!JA11l.J 
a1fl'cyiltj~o~l'l~L1al~A111.JL'1ll.J'1l'IJ'IJil~Ul~iltjL'l1Uil MIC (LaflUilU) L1Ufli1 Time-above MIC 

(T>MIC) ~~1~u,.i'11 lu T>MIC dv~elil~lJiililUl~UilU 40-509" 

m 1 ufl~l.Jif1~ufi ~ - lactams 1~LLfi penicillins, cephalosporins, monobactams, 

carbapenems, macrolides, lincosamides ua~mfl~l.J glycopeptides 

m1l.Ja1f\'ru·1nMm1u::im'lm 1ufltil.Jdiia1ll'm'llm~~m.,1i.i'il1Li'luei'il~<Mmm wn~ 1i.i 
" • u 

Ln~tl.,~ 1u'llu 1i.iri'l.Jii1 • 

Antibiotic Killing Activity 

Netilmicin Ciprofloxacin 

9 

8 Control 
Control 

~ 7 
:; 1/4 MIC 

t 6 

" 0. 5 .s 
4 

3 

16MIC 
2 64 MIC 
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o 4 MIC 

~tl~ 3 Killing Activity 

Ceftazidime 

6 0 2 

Q 16 Ml C 
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16MIC 
64 MIC 
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• 64 MIC 



Vol 24: Supplement 1, 2002 Sl/3 

a Penicilllns 
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Time above MIC (%) 

~tJ'ii 4 ~Ublt!Ufl1~~1L~fl'!l<M ~-lactams (Relationship between "Time above MIC" and 

mortality in studies investigating the effects of penicillins and cephalosporins 

against infection in animal models) 

MIC 

'Time above MIC' 
Time 

~tJ'ii 5 Time above MIC • 
'Time above MIC' = the time that serum concentrations of free antibiotic exceed 

MIC, expressed as a percentage of the dosing interval 
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Persistent effect (Post antibiotic suppression effect-PAE) 

'ttlJ1EJ n'ltl'llfl[lfl1'luJ~!l1111uu8'l fll'lll U'llil'1'tt'lei l'il~!\! L&iu LliJ'11 fl'l LL UAnL 'lulii fl 1 ti ii fl 

'li1'l L 1 m '1Hl'l'il1 fl LL u An L 'lu 1illtl ijfl~m fiu m-8'1.,~u~ nm'l1d'l ua~'tt ll'l'illfl~1~1ilu mtli]i51u~ 
1i il A ~1 il'l'ill fl A1\J'l '!A'tt'lflilA~1fli1 MIC 'il'IJ n'l Bl'il 1iJwu mtli]~hu~ 1 u Lil m~ fl'lf fl'l~l'l fl1EI 

u.1'1 fll'lLflA PAE 'il~i'lA11lJLLAfllii1'ln'IJ'l~'tti1'l'lfUA'lffl'l1'11tli]i51u~u<i~fl~lJLL1JAYJL'lu 

Mechanism 'llfl'l PAE 

fll'lAfl'lfl L'IJ'ttilflALL<i~aeii''l1Amnwui11l'tt<nl'lfl<i 1fl ~'lh 1ii'h>.1mrn'l PAE LflA~u1u 
ti """"""" ' .::.I ,,. 1 v ' d 1 .i ti~ Q ' [I fl 'll'J1 'l~'tt11'll'l1 LL<l ~LL 1J A '11 L 'll'J A Llfl 'ill fl fl1'l'11 fl il fl fll'lfl fl fl (j'l'lfi'll fl'll'll [l'lfl'IJ~A fl 

metabolic pathways :ilwa'llA'll11'l'tt'laumf'lfl1'lL<liu1ei'lla'lLLUAnL'll'I (multiple mechanisms 

and/or metabolic pathways are involved and result in bacterial inhibitory effect) Liu l'llfl~lJ 

~-lactams fl1'l'l11'l1'1J!lwaliiam'la{1'l PBPs 'llfl'lLLUAnL'll'I (time takes to resynthesize new 

bacterial protein-new PBPs) waliiamfl~lJ aminoglycosides '1111ii'lm'lLtl~umLtl<i'l'tt'lmLAfl 
!il1'lJ fl'l L tl'liiJ'IJ lil'lif mtu AnL'Ju ni fl'l fll'lL 1m 1 u fll'la'l LA'll~'ttb tl1iiJm mhiJ'iifl (time to 

resynthesize these proteins) ~'lLflAJ:Jil PAE uamnflil'nt1'luw<i'lffl'lfl<i 1flfl1'lUfl'ln'IJ'llfl'l~1'l 
flll'I L'li'IJ 'illfl phagocytic cells 

Q tj 

1. lL1JA'11L'll'ILLfl'llJ1J1fl (Gram-positive bacteria) 
.cl ""1 :; 

UUA'11L'll'l'IJ'IJ 'l (all antibiotics with susceptible Gram-positive bacteria) 
tj tj 

2. LL1JA'l1L'll'JLlfl'llJ<l1J 

ti ~Q d tj 1 .i ~' ~ J; v 1tl tj ~ • ' 2.11'11 [l'lf1'1J~'l1lJflil flfl1'lflflfl(j'l15LulHL1J1Jl'l1Jl'l'lfl1'l<f'l1'l 'lA'IJ'tt'lfl nucleic aCid L'lf'IJ 

aminoglycosides, fluoroquinolones 'ii~ 1iwa PAE ~1'111lJ1fl LAl'ILi:n<n~ti'1'lJ'IJ1Al'l1\j'lL'ttUfl 
MIC lJ1fl (concentration-dependent PAE) 

tl -tj dQ 1 "'1' tj 2.2 I'll [l'lf1'1J~'l1lJflil flfl1'lflflfl(j'l1ll lJL'ttlJffW 2.1 'il~lflA PAE ~'IJ hfori fl~lJl'll ~-
lactams (l'lflLl'IJ carbapenems liim:ffa Pseudomonas aeruginosa) 

,/ v ..J ..,. 
fl1'ltl'l~l'lflAA11!.J'lL'lfl'l Pharmacokinetics-Pharmacodynamics (PK/PD) Uil~fl1'l1J'lll1'l ' . 
1'11 

'il1flllllfl;<j1'1Jfl1'lAflet1igm~eM potency, time course of activity, pharmacokinetics, 

PAE Lrn~11rua1Ju&i5u 'l 'llfl'lmtlfiibu~ '111111'1lm1m'll1 hLLa~tlfrntl~tJ'IJfl1'lu~m1m lii1u 
• v ~ ' 

m1mJ'uhvu (01111'!'11 1 Lrn~1t1n 6) • 



Vol 24: Supplement 1, 2002 S//5 

..l 
fill'i1~ '11 1 PK/PD Parameter Predictive of Outcome 

Time above MIC A.I.LC ~ 
MIC MIC 

P-lactams Quinolones Aminoglycosides 
Erythromycin Azithromycin Quinolones 
Roxithromycin Ketolides Ketolides 
Clarithromycin (Telithromycin) (Telithromycin) 
TMP-SMX 

Organism killing Time-dependent Concentration - Concentration -
dependent dependent+ 

prolonged PAE 
Therapeutic goal Optimize duration of Maximize Maximize 

exposure, often less concentration concentration 
than dosing interval (Peak and/or AUC) (Peak and/or AUC) 

16 

c 12 
0 

~ c 
~ 8 8 

4 

40-50% 

Cmax 

AUG> MIC 

~----6~ v 

AUC2/MIC 
(AUIC) 

12 ,J< 

C > MIC (in hours) 

MIC 

18 24 
Time (h) 

'>U~ 6 Pharmacokinetics LL<I~ MIC 
~ 

Conventional pharmacokinetic variables for assessing the effectiveness of 

antibiotics. 

~1 PK/PD LW~~Wfi'IW'1Jfl~U1tl!):S1u~ 
.,J ..J .J' .,J 

'illn1Mrlfl11lJ'jl'IJl'jeJ~ PK/PD 'lliimfl'll'Wl'><lU 'l li11im'>ri1'11'1lf;l~1'i!Wli'llil 
~ . 

( breakpoints) 'IJ fl~ m tlij~'hu ~ii l'l11 Uii'lil L 'il'l.I LL<t~tl1rn ti~ ti u 1 i aa Iii fla fl~ fi um '>tl11 t11'1i'm~ 
flllilnmn?l'u m1~ 1u'i'J fl.fl. 1998 amfl1J'il<1Yi1'l'llm'lla~a111;;mu~m 1t'i'fi111ufi1~1%1!i'llil Lliltl . ~ . 
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1. 1tiV1an PK/PD principles L'liu li'11timAitufaw1fo'1!fornan'l~lilum11'lm1~ AUC ti'11'1l'm 

~-lactams 1foman1li'mii time above MIC mintfou 50% '1JeN dosing interval ti'11ti1'11 
• 

aminoglycosides LM1'11llJ\'l~A{-:i1~u1li'ii'l~lilul'l1\1'1LVIV'1 MIC '1U1'1U'1il 10 L'lil 

1. Frequency distribution 'l~V1i1-:i'l~lilu1'11 L m if m~a~iim'l&i~L:t'mt"1~fi1~~!il~ 
2. i;J\'lfl1'lAmn1ua~+VJ~"1'1'1 (animal models) 

3. (;J\'lfll'lAfl'lflllJAlJ (clinical trials) 

!il11'11~iin1'lAfl1fl t~u1'1l' PK/PD parameter breakpoints LL"1n111tltl{rntl~illJfl1'l 

u'lV11'l1'11l-llfl 11ii'ttfintjum ~ - lactams 1~uu'lm-;muauA{'l"1'1 L vlanTrn au{U'1J '1'1 tl 
tl1u (compliance) L vla"1~iii'uVjllfl1'l{111:11~1unu\'l~LL 'l'l'lllll!Amm 1 umlil'l M!'l15~ 
1~muw1~ L 'Wfl1'l\J'lV11'll'l11ilJA1'l 1 ML VlrMllJ\'1~ 1-2 A{'I uel..t'!if Iii' '1'1~\J aunrn:t'ana 

~ 

d 
~1'l1'1"11 2 PK/PD breakpoints LL\'l~fll'lU'lVll'lill 

Streetococcus e.neurnoniae 
Penicillin-susce2tible Penicillin-intennediate Penicil I in-resistant 

MIC90 T>MIC90 MIC90 T>MIC90 MIC90 T>MIC,o 
(mg/I) (%dose (mg/I) (%dose (mg/I) (%dose 

interval) interval) interval) 
Amoxycillin-clavulanate 0.06 100 55 2 43 
(500/125 mg TID) 
(875/125 BID) 0.06 100 55 2 40 

Cefaclor 0.5 60 16 0 64 0 
(500 mg TID) 

Cefuroxime 0.12 75 2 35 8 0 
(500 mg BID) 

Cefprozil 0.25 75 4 32 16 0 
(500 mg BID 

Cefdinir 0.06 75 2 35 16 0 
(200 mg BID) 

Cefpodoxime 0.25 83 2 21 4 0 
(200 mg BID) 

Cefixime 0.5 59 0 64 0 
(400 mg OD) 

Ceftibuten 75 2 35 16 0 
400m OD 

'Time above MIC' >40% ~good 2rognosis for bacterial eradication 
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tn'>'U~'ll1'>mtlfiihu::: 1'll"llii'1\1 !I <1 ri1~ A' :iJ ~, 
' 

'il1nrn-s1'1nmrn-s1'1l'm au1~ mm~<11J wui1m~1 '11'1lult'l\j~11ium11J'iht uuii<1 nzj1Jm 

cephalosporins 1rn:::m~1M'll'IJ1\i1~11tl'il1JHU1U hit'lfl'U<llJfl~ iia n<i1Jm aminoglycosides LL!!::: . ' 
fluoroquinolones m~1l-i:;hd'Julli'a~1'11tiaul'J~~iiamnzjlJ ~-lactams i'liu amoxicillin, 

amoxicillin-clavulanate fll'> 1'11H'tl1uii1JuTfo!l::: 2 l'J~~'il:::iini11'111um: 3-4 1'1~~ 20-.2 • 
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