S1i0 Thai J Pharmacol

sysn maldmijduzaduqualaavndnndnasugenans

(Pharmacoeconomic Consideration Of Antibiotic Therapy)
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sUf 2 anuduiusvaundueoumans, induwamansusznanagiae (Correlation of

Pharmacokinetic and Pharmacodynamic Parameters with Efficacy)
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1. Potency Imﬂ'ﬁ'mmnszﬁua'w'hqﬂﬁﬂ'ufflv'\w?fyalﬁ' (Minimum inhibitory concen-
tration = MIC) ﬁa‘szﬁu&il'lqﬂﬁﬂwj"u,%alﬁ' (Minimum bactericidal concentration = MBC)
glfifuzdiulngen MIC waz MBC asehafuliann whqlufsfeniaifesdr MIC
wzdudaatasnd

2. Time course of activity VNIEHY amuchviesteznarlumsings Temileuiy
anutnduaeenUfBiusens  (rate of killing and effect of increasing antibiotic
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engw3avua luaniilaEiausn (persistent effect-post antibiotic effect)””

suuuugasnssingauaseljjioue (Pattern of antibiotic killing activity)”
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m’lunejmﬂﬁ'ufi aminoglycosides, fluoroquinolones, metronidazole, azalide (lﬁttfi
azithromycin), ketolide (laun telithromycin), oxazolidinone (1@T|,m' linezolid) L@y
quinupristin—dalfopristin
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2. Minimal or non concentration-dependent killing (WuuldRan LT NTY) 811y

¥
¥ = 1

nquumﬁﬂlﬁla‘jas:ﬁummﬁa MIC lixnnuazmsifinsune (enududuaaeen) azlais
HAABNIIH L%El winiavialufiua WinLay (increased dose-same or slight increased
bactericidal effect) #3ad1138n1an1UY flat-dose killing antibiotic UL ﬂﬂiuﬂéuﬁﬁﬂawu
éwﬁ'ngag:ﬁszﬂmmﬁmmLﬂuﬁ’uﬂmtnﬁagil,wﬁa MIC (18ntpe) 138 Time-above MIC
(T>MIC) Fslagih q W T>MIC fazaaeidagaing 40-50%

m'luﬂziu‘f'ﬁﬁ' i) B—lactams e penicillins, cephalosporins, monobactams,
carbapenems, macrolides, lincosamides u,azmna:u glycopeptides
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Antibiotic Killing Activity
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sui 4 sduuumsnenas B-lactams (Relationship between “Time above MIC” and
mortality in studies investigating the effects of penicillins and cephalosporins

against infection in animal models)
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31l 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)
< el w & 1o oy a = o =
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Mechanism 2849 PAE

msdnenlunasauazdaimasaswuihilvaenaln Mnlilnasas PAE 1hegulu
UfAFensevwinmuasuuaiide  ldud  anmsiinalnmsesngnizesenufiivzee
metabolic pathways SinaiazreudadufamadulavasuuafiSe (multiple mechanisms

and/or metabolic pathways are involved and result in bacterial inhibitory effect) tefu Enna;u

B—lactams MU HaABNSH3 N PBPs 2a9uunfii3e (time takes to resynthesize new
bacterial protein-new PBPs) Wa@aengy aminoglycosides ¥ilufiman)dauwi/asmIauan
srpdlusiu  defunuaiidefidasmsnalumsduanswlusaumaian (ime to
resynthesize these proteins) 3ufiona PAE uanmniisilunazasnalnmsiiasiuasas
Mg LA N phagocytic cells

(auad PAE anuafisauasen
1. uuafideunsuuan  (Gram-positive bacteria)  wuldlumftennsiiodhda
wuAfiEeiy 9 (all antibiotics with susceptible Gram-positive bacteria)
2. WUATIIHULNSNAY
2.1 pnliusiiinalnmsnangnidhuuuuivdamsaeTsiunde nucleic acid iy
aminoglycosides, fluoroquinolones 9z1Wia PAE #eniann Togmwshoneemgumiia
MIC 1NN (concentration~dependent PAE)
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lactams (801U carbapenems ®@LAd Pseudomonas aeruginosa)

ﬂ'l‘iﬂ‘i%igﬂﬁfﬂl’lué’l,%aﬁ Pharmacokinetics-Pharmacodynamics (PK/PD) tasnsuanis
e

mnwé’ngmmiﬁnuﬁﬁ'ﬂﬁm potency, time course of activity, pharmacokinetics,
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#1319 71 1 PK/PD Parameter Predictive of Outcome
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Time above MIC AUC Cmax
MIC MIC
B-lactams Quinolones Aminoglycosides
Erythromycin Azithromycin Quinolones
Roxithromycin Ketolides Ketolides
Clarithromycin {Telithromycin) (Telithromycin)
TMP-SMX
Organism killing Timme-dependent Concentration - Concentration -
dependent dependent +
prolonged PAE
Therapeutic goal Optimize duration of Maxiinize Maximize
exposure, often less concentration concentration
than dosing interval (Peak and/or AUC) (Peak and/or AUC)
(40-50%)
16 —,
Cmax
e 127
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g
5 AUC > MIC
5 8 MIC
4] AUC, IMIC
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k. } Time (h)
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C » MIC {in hours)

Eﬂ‘ﬁ 6 Pharmacokinetics i MIC

Conventional pharmacokinetic variables for assessing the effectiveness of

antibiotics.
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1. 18wdn PK/PD principles tdu lgenedlulausasdauansyduengeuaz AUC ilden

B-lactams Gananlienil time above MIC agaiay 50% wav dosing interval 15N
aminoglycosides ’lﬁaﬁuaxn%'lmﬂiﬁ'ﬁssé’ua*ngqmﬁa MIC a8uDd8 10 ¥
1. Frequency distribution s::ijszéfum’lulﬁatf‘ja‘?’lﬁmsﬁmLﬁatgazﬁwﬂﬁm
2. uamsAn ludaimasnse (animal models)
3. wamsfneluau (clinicat trials)
Geniiimsdnmnlasld PK/PD parameter breakpoints wuazinludiunlasuns
uwstann ldunnguen B-lactams Tnsndmseiasnsosiamssaniuaag
18 (compliance) Lﬁ'aamﬁunum‘s%'nms'auﬁuammmuqﬂmnﬂunsﬁ"flﬁ’mﬁm
TasmmzlunsuSmseuarsifissius: 1-2 a5 uainsiiaasdvadiudane
mauarsliozase (Mei 2)

2| . £
@771 2 PK/PD breakpoints LWaENIIUIWITEN

Streptococcus _preumoniae

Penicillin-susceptible  Penicillin-intermediate Penicillin-resistant

MICy T>MICq MICg, T>MICyy  MICy T>MICqy
(mg/1) (% dose (mg/1) (%o dose {mg/t) (% dose

interval) interval} interval)
Amoxycillin-clavulanate 0.06 100 i 55 2 43
(500/125 mg TID)
(875/125 BID) 0.06 100 1 55 2 40
Cefaclor 0.5 60 16 0 64 0
(500 mg TID)
Cefuroxime 0.12 75 2 a5 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 1 0 64 0
(400 mg OD)
Ceftibuten 1 75 2 35 I6 0
(400 mg OD)

‘Time above MIC’ >40% = good prognosis for bacterial eradication
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