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Duoc dong (pharmacokinetic = pK)
la sy thay déi ndbng dd cia mot khang
sinh trong cd thé theo thdi gian

Duoc lwc (pharmacodynamic = pD)
la mdi quan hé gitra ndong dd va&i hiéu
qua cua khang sinh trén vi khuan gay
bénh c6 mat trong co thé



MIC la thong sb xac dinh tac déng cla
KS Ién vi khuan trong c“)ng nghiém
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128ug/mi 64ug/ml 32ug/ml 16pug/ml 8ug/ml 4pg/ml
2ug/ml 1ug/ml 0.5ug/ml 0.25ug/ml 0.12ug/ml

Phwong phap E-test

Phwong phap pha loang khang sinh trong thach



3 thong s6 pK/pD danh gia tac déng cua
khang sinh doi véi vi khuan trong co thé

‘ A Cmax
Nong dé
(ug/ml)
AUC cho biét toan bo
luong khang sinh
dat duoc trong huyét thanh
"1

Peak/MIC —
MIC cho biet can bao
nhiéu khang sinh dé
rc ché duoc vi khuan
trong 6ng nghiém

Theoi gian (gio)



Pé biét duoc hoat tinh diét khuép cla
mot khang sinh trong ca thé

(1)Co phu thudc vao thoi gian ma khang sinh
do tac dong duoc trén vi khuan hay khdong?

(2)C6 phu thudc vao nong do toi da cia khang
sinh dé dat trong dich co thé hay khong?

(3)Co hiéu qua bén virng sau khang sinh (PAE
= Post Antibiotic Effect, la hiéu qua van con
trén vi khuan du khang sinh da khong con
hién dién nira), hay khong?



Cac nhdm khang sinh theo hoat tinh
diét khuan trong cd thé

Nhom hoat tinh Khang sinh Pé dat muc Thong s6
tiéu diéu tri pK/pD

Nhom 1 Aminoglycosides

Diét khuan phu thudc vao ndng Daptomycin e " n 24h-AUC/MIC

dd va co PAE dai Fluoroquinolones Vel @) g @ Peak/MIC
Ketolides

Nhom II Penicillins

Diét khuan phu thudc vao thdi Carbapenems

gian va c6 PAE t4i thiéu Cephalosporins TGi da thdi gian T>MIC

Erythromycine
Clindamycin

Nhom III Azithromycin T8 da lusn
Diét khuan phu thudc vao thdi Linezolide chan siﬁhg
gian va co PAE trung binh hay dai Tetracyclines 9 , 24h-AUC/MIC
: trong dich co
Fluorogquinolones tha

Vancomycin




Lién quan gitra thong s6 pK/pD cua ceftazidime
trén K. pneumoniae ¢ mo hinh viém phoi chuot
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Nhom I: Cmax/MIC

L | lllIIIllIIIIllIIIIllIIIIIIIIIlllllllllllllllllllll‘lllPeak= 10“g/u1

At hoat tinh diét khuan khilCmax = 10 MIC

= Diém gay pK/pD cua khéng“si-n'h"ﬁhéﬁ% 1= Cmax/10
= Khang sinh nhém I dat hoat tinh diét khuan khi
diém gay pK/pD = MIC

l MIC = 1ug/ul

2hr 4hr 6hr 8hr 12 16hr 20hr
Thoi gian (hr)



Nhom II: T/MIC

Khang sinh A
— T>MIC = 4.5h, dat 56% thoi gian liéu
C6 hiéu qua diét khuan

/KhéngisinlilB_ S
= Diém gdy pK/pD cta khang sinh nhém II la nong do toi
thiéu cia khang sinh trong mau va duy tri trong 40-
50% thoi gian liéu

= Khang sinh nhom II dat hoat tinh diét khuan khi
diém gay pK/pD = MIC

th 2hi 3h 4h ish ehi 7h  sh Thoigian (gid)

I = T>MIC = 2.5h —p*

| §——— T>MIC = 4.5h —ps



Nhom III: 24hAUC/MIC

‘"-I}I'.'I.E' do K5 ‘IZII:I]J.E'

100g/L The gian (hr) hryét thanh (me/1) AAUC JAUC (mgz ha/L)
a 100
1 71 85.5 855
2 50 605 1446.0

Tle/L
= Diém gay pK/pD cta khang sinh nhém III=
24hAUC/30-125
= Khang sinh nhom III dat hoat tinh diét khuan khi
diém gay pK/pD = MIC
- 1 .

Ihe  2hr  3hr 4hr Ghr Shr 10hr
Théi gian (hr)



Xac dinh diém gay pK/pD cta khang sinh
va so sanh v&i MIC cua vi khuan
la nguyén tac chinh yéu dé &ng dung
duoc tiép can duoc déng va duoc lwc cia
khang sinh trong diéu tri



K&t qua ANSORP Viét Nam 2007-2009

Susceptibility of isolates to antimicrobials (%)**

e U] ) Uy T G e o o
Resistant 0 28 NA 19 685798803765 0 0 0 57.3 840
Ch”dre”(’nigg; 0 167 NA 10 708781781740 0 0 0 500 833

Ad“'t(’n>=953>; 0 32 NA 22 624785505753 0 0 0 634 817

Intermediate 09 89 NA 14 19 24 0 24 O 0O 09 19 7.0

MICgp (ug/ml) 2 4 NA 1 4 128 >32 >32 1 0.12 0.5 >32 16/304

*MIC: S <2 ug/mlL; I =4 ug/mlL; R >8 ug/ml

**PEN, penicillin, AMOX, amoxicillin; AUG2, amoxicillin:clavulanic acid = 2:1;
AXO, ceftriaxone; FUR, cefuroxime; ERY, erythromycin; AZI, azithromycin;
CLA, clarithromycin; LEV, levofloxacin; MOX, moxifloxacin; GAT, gatifloxacin;
CLD, clindamycin; SXT, trimethoprim:sulfamethoxazole = 1:19



biém gdy pK/pD cac beta-lactam dudng chich

Khang sinh

Liéu st dung

Diem giy pK/pD

Penicillin G

2 x 10°UI qid

Ampicillin 1or qid 2ug/ml
Cefuroxime 0.75¢gr ud
Cefotaxime lgr tid 2ug/ml
Cefiriaxone” 1er od @
Cefepime 1gr bid 4ug/ml
Ceftazidime lgr tid 8ug/ml
Meropenem 0.5gr tid lug/ml

"Dua trén nong do tw do trong huyet thanh; bid: 2 lan/ngay; tid: 3 lan/ngay: qid: 4 lan/ngay; od:

11an/ngay

Jacob MR. Optimizing of antimicrobial therapy using pharmacokinetic and pharmacodynamic characters.
Clin Microbiol Infect 2001; 7: 589-596



Piém gady pK/pD cac beta-lactam dudng udng

Khang sinh Licu nguoi 16n Licu tré em Diem giy pK/pD
Amoxicillin 500mg/tid 40mg/kg/ngay tid 2ug/ml
Amoxicillin 875mg/bid 45mg/kg/ngay bid @
Augmentin® 500mg/tid 40mg/kg/mgay tid 2ug/ml
Augmentin® 875mg/bid 45mg/kgmgay bid @
Cefaclor 500mg/tid 40mg/kg/ngay tid 0.5ug/ml
Cefuroxime 500mg/bid 30mg/kg/mngay bid @
Cefprozil 500mg/bid 30mg/kg/mgay bid lug/ml
Loracarbef 400mg/bid 30mg/kg/mgay bid 0.5ug/ml
Cefixime 400mg/qd 8mg/kg/ngay od 0.5ug/ml

*Dua trén lwgng amoxicillin: bid: 2 lan/ngay: tid: 3 lan/ngay: od: 1lan/ngay

Jacob MR. Optimizing of antimicrobial therapy using pharmacokinetic and pharmacodynamic characters.
Clin Microbiol Infect 2001; 7: 589-596



Piém gdy pK/pD cac dang Augmentin

Coéng thirc % thoi gian dat nong dé so véi thoi gian lidu
Augmentin nguoi 1én lug/ml 2ug/ml 4ug/ml 8ug/ml
250/125 tid 40%

500/125 tid 55% —43%

875/125 bid 44% —40%

875/125 tid 69% 57% 34%

1000/125 tid >65% 55% —41%

2000/125 bid =70% 60% —49% 35%

Cong thnrc

% thoi gian dat nong d6 so véi thoi gian liéu

Augmentin tré em lug/ml 2ug/ml 4ug/ml 8ug/ml
125/31.25 hay 250/62.5 40/10 mg/kg/day 59% —44%

mg/5S mL (4:1) t1d

200/28.5 hay 45/6.4 mg/kg/day 50% —41%

400/57 mg/5 mL bid

(7:1)

600/42.9 mg/5 mL 90/6.4 mg/kg/day 61% 50% —41%

(14:1) bid




Piém g3y pK/pD céc fluoroquinolone

Khang sinh Liéu st dung Piém giy pK/pD
Ciprofloxacin 500mg/bid °1(0.5)ug/ml
Ciprofloxacin 750mg/bid "1(1)ug/ml
Ofloxacin 400mg/bid "2(2)ug/ml
Levofloxacin 500mg/qd "2(1)ug/ml 2
Sparfloxacin® 200mg qd °0.5(0.25)ug/ml
Gatifloxacin 400mg/qd *1(1)ug/ml
Moxifloxacin 400mg/qd 2(1)ug/ml

“Sau khi da cho licu ban dau 400ug; "tri so trong ngodc () 1a diem gay pK/pD cua thuoc tir do trong
huyet thanh

Jacob MR. Optimizing of antimicrobial therapy using pharmacokinetic and pharmacodynamic characters.
Clin Microbiol Infect 2001; 7: 589-596



Trong cac truong hop bénh nang,
monitor néng dd khang sinh dé dua diém
gay pK/pD cta khang sinh vugt trén MIC

dé nam chac duoc hiéu qua diét khuan
cla khang sinh trén bénh nhan



100g/L

"'n:-uE do KS trong

Thet gran () hryét thanh (me/1) AATC JAUC (mg he/)

Q

100

855
1446.0
188.5
218.5
2555
2737
283.0
291.9

Shr

10hr
Thei gian (hr)



Piéu chinh ky thuat
tai phong thi nghiém vi sinh

Nén co xet nghiém MIC

Tht nghiém E-test
Oxoid

Thtr nghiém vi pha lodng =
Nam Khoa Co. [4:s




Hinh 1: B xét nghiém xac dinh MIC bang phudng

phap vi pha loang bao gom: 1 ban 12 giéng nhua
vo trung, 1 lo khang sinh déng khd, va moét lo médi
truong Mueller Hinton long



Daptomycin
Vancomycin
Ofloxacin
Levaofloxacin
Clproflaxacin
Colistin
Imipenem
Ertapenem
Meropenem
Cefotaxime
Ceftriazone
Cefuroxime
Ampicillin

Penicillin

P3 so sanh vdi E-test trén cac vi khuan ching ATCC theo khuén cdo kiém tra chat lugng
cla CLSI, dong thdi cd thir nghiém so sanh véi E-test trén cac vi khuén S. pneumoniae,
S. aureus, E. faecalis, Acinetobacter, H. influenzae (maéi loai th&r 20 chung). Két qua
khong cho thay su khac biét



e . ™ - .

Dwa trén hiéu biét pK/pD, CLSI diéu chinh
diém gay MIC dé khang sinh dé trén cac
trwc khuan Gram [-] hiru dung |&dm sang han



Th& nghiém phat hién ESBL

Phuong phap thuong duoc st dung cho
E. coli, Klebsiella, Proteus va Enterobacter: ESBL




Phuwong phap phat hién ESBL
CLSI 2009

Sang loc bwéc dau
do Dmm vong v6 khuan

K. pneumoniae, K. oxytoca va E. coli

Cefodoxime (10ug)
Ceftazidime (30ug)
Aztreonam (30ug)
Cefotaxime (30ug)
Ceftriaxone (30ug)

Proteus mirabilis

Cefodoxime (10ug)
Ceftazidime (30u9)
Cefotaxime (30ug)

<17mm
<22mm
<27mm
< 27mm
< 25mm

< 22mm
<22mm
< 27mm

Th nghiém xac dinh
do Dmm vong vé6 khuan

Ceftazidime
Ceftazidime/Clav.acid

Cefotaxime
Cefotaxime/Clav.acid

Chénh Iéch Dmm > 5mm

(30n9)
(30/10pg)

(30ng)
(30/10 pg)




Piéu chinh clia CLSI 2010

Khéng phai phong thi nghiém nao ciing lam thoy
nghiém phat hien ESBL do v?y van co nhiéu no’[ St
dung cephalosporin 3 dé diéu tri du vi khuan tiét
ESBL [+]

Két qua chwa giup phan biét v&i cac co ché dé
khang khac

Bo thtr nghiém sang loc va thtr nghiém xac dinh
ESBL khi ap dung cac diéu chinh nay

Piéu chinh diém gay khuéch tan va diém gay MIC
cua cac khang sinh cefazolin, cefotaxime
ceftizoxime, ceftriaxone, ceftazidime va aztreonam



Piéu chinh diém gay MIC (pg/ml)

CLSI M100-S19 CLSI M100-S20
Khang sinh (2009) (2010)

S I R S I R
Cefazolin <8 16 >32 <1 2 >4
Cefotaxime <8 |16-32| =64 <1 2 >4
Ceftizoxime <8 |16-32| =64 <1 2 >4
Ceftriaxone <8 |16-32| =64 <1 2 >4
Ceftazidime <8 16 >32 <4 8 >16
Aztreonam <8 16 >32 <4 8 =216

CLSI M100-S20. Table 2A.
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Piéu chinh diém gay khuéch tan

CLSI M100-S19 CLSI M100-S20 (2010)
Khang sinh (2009)

S I R S I R
Cefazolin® 218 |[15-17| <14 NA NA NA
Cefotaxime 223 | 15-22| <14 226 | 23-25 | <22
Ceftizoxime 220 (1519 <14 225 | 22-24 | <21
Ceftriaxone 221 |14-20| <13 223 | 20-22 | <19
Ceftazidime 218 |15-17| <14 221 | 18-20 | <17
Aztreonam 222 |16-21| <15 221 18-20 | <17

*Chuwa thiét lap

27

CLSI M100-S20. Table 2A.




CLSI 2009: th&r nghiém phat hién KPC

Sang loc bwéc dau
do Dmm vong vé khuan

Ertapenem  (10ug) 19-21mm Meropenem (10ug) 16-21mm

E. coli ATCC 25922 trai trén MHA &
ndng dd 1/10 d6 duc chuan
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£ Ertapenem doi vOi E. coli ATCC
‘@ 25922
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1: K. pneumoniae ATCC BAA-1705
2: K. pneumoniae ATCC BAA-1706
3: Chung vi khuan thir nghiém




Piéu chinh cta CLSI 2010

Khéng can thiét 1am thd nghiém phat hién
carbapenemase (thtr nghiém Hodge cai bién)
cho diéu tri, ma co thé 1am th&r nghiém nay cho
kiém soat nhiém khuan khi c6 yéu cau

= Diéu chinh diém gay MIC cla cac khang sinh:

29

Doripenem, ertapenem, imipenem va
meropenem



Piéu chinh diém gay MIC (ug/ml)

CLSI M100-S19 CLSI M100-S20
Khang sinh (2009) (2010)

S I R S I R
Doripenem - - - <1 2 >4
Ertapenem <2 4 =28 |=025| 0.5 >1
Imipenem =4 3 =216 <1 2 >4
Meropenem <4 8 =216 <1 2 >4

CLSI M100-S20 Supplement Spring 2010
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Xét nghiém khao sat trwc tiep

Tim BK trong dam; Tim bach hau trong quét hong;

Tim C. neoformans trong DNT; Tim hdng cau trong phan;

Tim KST trong phéan, trong quét sinh duc...

Xét nghiém nuéi cay

Cay mau; Cay phan; Céy ma; Cay dich néo tuy;

Cay dam va mau thir c6 dam; Cay dam dinh lwong;

Cay cac mau thir mat-tai-mii-hong; Cay nwéc tiéu dinh lwong;

Céy cac dich co thé; Cdy mau thir sinh duc; Cy ky khi;

Cay tim H. pylori; Céy kiém tra vi sinh phéng mé, phong vé tring;

Cay phat hién cac vi khuan ngé doc thwc pham... _

Xét nghiém khang sinh do "

Phwong phap khuéch tan (dia gidy);

Phwong phap tim MIC (E-test, vi pha loang);

Phwong phap tim beta-lactamse, ESBL...

Phat hién nhanh _ ) g S

Xac dinh cim A, B trong g Két qua chinh xdc, nhanh chong (két qua cay co trudc 48gio)
dinh Rotavirus trong pha - Tri loi kém cdc hinh dnh mau lam bang chitng

DL
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