NOi dung

UNG DUNG PK/PD PE PE NGHI <*Quan di€m mdi vé kha ning tiét trir vi
NGUYEN TAC CHE PO LIEU CHO L e
MOT SO KHANG SINH THUONG
DUNG CHO BENH NHAN ICU

< Cic thay doi thong s6 dudc dong clia
bénh nhian ning tai ICU

*Ung dung PK,PD d€ dé nghi ch& do liéu
cho mot s6 KS thudng dung ¢ ICU

I'hac si Dude Hoc Tran Thi Thu Hing B Ké’l ludn
Chu nhiém bd mon Dude Ly —PH Y khoa Pham Ngoc Thach

Tuvén bé ctia WHO 2000 i do chinh cua that bai khang sinh
Thit bai gid tao Thét bai dudc li hoc

Sl? dung l\hé llg Sinh l)hil hdp: v Chin dodn sai

v Khong di lugng thude hay cdch
% Ting toi da hiéu qua diéu tri trén 1am sang v’ Nhitng bénh min tinh khong ~ SU dung khong phu hgp

ddp ng vdi khiang sinh v" Khong chi ¥ dén cdc thong so
v Thi€u sy kién nhidn hgp li duge dong luc hoc

v Bit hoat khdng sinn Bit hoat tai chd do khong din luu

% Giam toi thiéu cac doc tinh li€n quan dén
thudc
< Giam 51 da sy phdt trién vi khuan khdng

thudc Thit bai lién quan dén vi sinh vit

+ Giam 01 da su lan truyén cdc chiing gy bénh nhin Vi khuin dugc dinh danh sai

A X v Thit bai do khong dung nap Khédng thude trong qud trinh diéu

khdng thude e SO KIS CYNENG) g thuoc trong q dicy
’ (néi chung) tri

v Puting ding khong phit hgp Khong di hoat tinh diét khuén

WHO repor "Overcoming Arfimicrobil Resisnce”, 2000 v Vit chii bi suy yéu mién dich v Tidc dung cdy chiing

swaidabie it Hn faww wha nlinectious-dise ase. mood X000 nda ol
{avadablo of htp Yeww who ntinfectious-dise sse-mmpot 2000index Hmi AG2pled from Pecheral.C. 1868, 1963, 1968




Cac thong s6 thuong dung huéng dan chon
khang sinh Moi lién hé gitta PK/PD

< Cic théng sé duge dong thutng dung

- Tmax ,Cmax, T,,

- Su phén phdi thude, kha niing gén thudc vio protein , ‘ : : :
Ché do Nong dé Nong dé thude Hiéu luc
e A ey e e lieu dung thude tai md va hoac
- Céc qua trin chuyénhoa, thai trir, anh hudng gan thin. trong mau dich thé doc tinh
“Cac thong sé dugce Iuc thuong dung

- MIC : Minimal Inhibitory Concentration.

huy€t twang.

Uu di€m: C6 tiéu chuin so sdnh dé lwa chon KS
Nhude di€m: Khong cho thay hiéu luc clia KS & vi tri DUGC PONG pugce LU
nhiém khudn. HOC(PK) HOG(PD)

Lién quan gioa nong dj KS va toc do
diét khuan

Co s¢ phan loai khang sinh

dua vao PK/PD

“*Lién quan gitta nong do va téc do diét khuan.
“*Tdc dung sau khing sinh
(PAE: Post Antibiotic Effect)

Time (h)
Time-kill curves for Pseudomonas aeruginosa ATCC (American Type Culture
Collection) 27853 with exposure to tobra-mycin, ciprofloxacin, and ticarcillin at

concentrations from one-fourth,




Tac dung sau khang sinh

Aminogiycosides and fluororuinolones

Log of number of viable bacteria per ml

Time (hours)

Tac dung sau khang sinh(tt.)
Khing sinh ¢6 PAE kéo dai: ngay dung it lin
Aminoglycosid, Rifampicin, Fluoroquinolon, glycopeptid,
tetracyclin, azithromycin, streptogramin, fluconazol.

Khing sinh ¢6 PAE ngin hoiac khong
dung nhiéu lan

B.lactam, Clindamycin, macrolid (trir azithromycin)

Tac dung sau khang sinh(tt.)

*Cho vi khuin ti€p xiic v6i khiang sinh trong
mot thdi gian ngidn, sau d6 loai khdng sinh
khoi méi trudng. Su phat trién trd lai cha vi
khuan chim tré trong mot khodng thdi gian.

“PAE la tdc dung c ché phdt trién cla vi
khuan khi nong do huyét tuong ctia khang
sinh thip hon MIC, thim chi khdng con trong

moi trudng.

Cac thong s6 PK/PD du doan hiéu
lue diét khuan cua khang sinh

CluIC va AUCMIC

AUCMIC

p. Lactam
Macrolid
Oxazolidinon
Clindamycin

Aminoglyeoud
Fluoroquinolon
Metronidazol
Rifampicin
Dapeomycin
Kewobd
Amphotericin B

Azithromycan
Clarithromycin
Tetracylin
Floconazol
Streptoramin

'i.nh'cm’t GEC | Phy thude thids gisn
PAE: khong cd hogc ngdn

Phu thube ndng &6
PAE kéodai

Phu thude thdigian
PAE kéodai

T6iwu héa hdi gaan BEp xic vdi
thude
Khoang cichlifungdn

Téida béa héu ding
Khodng céch lidudai

T6ida héa béu dang
Kbodng céch lidu dii

12




Cac thong s6 PK/PD du doan hiéu
lye diét khuan cua khang sinh (tt.)

Cac thong s6 PK/PD du doéan hiéu
luc diét khudn ctia khang sinh (tt.)

Dinh dar duk

\— Peak/MIC

Thiti gian > MIC 2 AUCAUC

MK —" e

Penicillins * Quinolones Néng d6

B MIC Ceptidéaparios :m::::‘::‘ dinhMIC

y + Maxrolules

I,"T ;,\ 7 s Chiadsrein *  Metronidarole Didn tich diat
) z AT SAIN ¢ Dapeoniycin duitng
: cize ¢ Mt + Kewalides cong/MIC
| Eaa s F Tiboctame oo

/ | 1 .:: X o Ovawolidinncs * Glycopeptides Dién tich
Thiose cho vik T>MIC Thai gian - Glyeyleyshin TR dudi duiing

*  Azithromycin

cong/MIC
*  Fluconazole

*  Flucytosine

Céc thong s6 PK/PD du doan hiéu Cac thong s6 dugc dong can dung
Ive diét khuin ctia khang sinh (tt.) %Thé tich phan phdi ( Vd) :

Drug/Drug

Class

Bactericidal Activity/

Pertinent PK/PD Measures Tong lugng thude/cd thé
Duration of Persistent Effects Vd s

(I’kg hay | )

Nong d6 thudc trong huyét wrong

Aminoglycosides Concentration-dependent/prolonged AUCMIC (C ., /MIC)

traticn-dependent/moderate AUCMIC

Conc

Fluoroquinod

Vd cho biét mite do thude phin phdi vio trong md va huyét wong
Concentration-independent/minimal Time> MIC dD KD
» a . e \—. Téc aitrl dt
Macroldes Concentration-ndependantmederate Time > MIC ** BQ thanh thai (Cl)= T6c 49 thai trit = = (mU/phiit g
= = Wphit fcg

Beta-actams

Azalides Nong do thube trong H'1

Concentration-independent/proicnged AUCMIC

Concentration-dependent/moderate AUCMIC

Ketolides

_ 0,693X Vd
CL

Vancomycin

Concentration-independent/proionged AUCMIC (Time > MIC) ** Thoi gian bdn thii T,,= 0693

AUC  amn unchie th CONCOntIabontime CUrm. o, * € NIC < whibilory concestration - SESSIRT K
K: Hing sd t6¢ d6 thai Y ( % gid)

Dists boee Ebert SC Crog WA /nfect Condl Hosp Spcdenic/ 1960, 11 3163067
K va T, cho biét thuée duge loai tnf khoi huyét twdng nhanh hay ché:m



N

A\ w.’ ) X2 o \ o ~ « - - ae A ~y i ’ ol o n'.
S0 sanh PD cua KS tan trong mo / nudc Dic diém SLB ctia BN ICU va sy thay déi
thay doi cac thong s6 nay ¢ BN ICU thong sé PK
Bénh Pic diém Vd Cl
KS ua lipid; Vd eao &
Thanh thadi chil y&u qua gan
Vd thdp

Xéim nhép vao t& bao t6t Th thiu thant ach ting
mnh'h..ichi"nq“ am thau inann macn tang
Duige dgng téng quit thin HA gidm

Xém nhfp vio t& bao : Suy thin I'rong tiéu dudng v hodc ting Ting Gidm
Vd khing thay d6i HA : Pé loc thin gidm

Thay d6i dige ding ¢ ICH Clring hay gidm Viém gan/suy gan Tng hdp protein gidm Cl
phu thuje CN gan Enzyme giam Giam

Chuyén héa giam

NT nang (s6¢) Endotoxin ting Tang Tiang Gidm

eta-lactam Fluoroquinolones Suy tim Luu lvdng mau dén gan, than Ting Ting Giam
- - : giam; Thoat dich , phu

Aminoglvcosid Macrolides & ' I

Phong nang & I'hodt nude, protein Tang
din Iu hiu phiv - Gidm ndéng d6 thudc/huvét tudng

a: déi vdi thudc gén protein huyét tidng: Cl §; :Clerance gan

Glycopeptides Lincosamindes
Linezolid Tigecyceline

Cot Care Med 2008 Vol 37, No 3 Colistin

Cic thay d6i théng s6 dugc dong theo Su thay doi cac thong so PK trén BN ICU

sinh 1y bénh cua nhiém khuan Khéng sinh Vad(kg) TingVd Gidm Tia(gi®)  ThayddiCl

Cmax

Séc nhiém khufin Aminoglycoside  0.2-0,3 Ti1& CN thin
/ o

Tang hvtu Thodt dich khéi mao mach Chitc nang cd Thay déi Beta-lactam Thay ddi iy X -1 2 Ti1é CN thin

hj5 e vi/hodc thay 4di protein gin ket quan binh thiyng chie n:‘\ng Carbapenem Thay d8i & 26 Tilé CN thin
gan than
Glycopeptide 0.2-1.6 0 6 4-6 (V) Ti1é CN thin

Khéng thay ddi Vd Giam Cl 80-160 (T)

Clindamycin 0.6-12 Khéng 6 1,.5-5 Thanh thii qua
gan giam
Linezolid 0,50.6 Cé Co ST Thay d8i khong
ddng ké
Néng d6 thudc trong Néng @6 thudc trong huyél Néng d6 thudc trong

p3 e A o ‘olis 8-1,5 6 thé '6 thé 2.7, Ti 1€ CN tha
huy@t tudng thip tuiing khong thay doi huyét tudng cao Colistin 0,18-1 Cé theé €6 theé < I71€ CN thin

a: Ceftriaxon: 6-9 gid b: Ertapenem: 4 gid; V; vancomycin; T: Teicoplamin

Cot Care Med 2008 Vol 37




Sy thay doi cdc thong s6 PK cua Ung dung PK/PD dé dinh ché& o liéu KS
fluoroquinolon trén BN ICU cho BN ICU

Fluoroquinolon Vd(l/kg) Ting Gidam T,, Thay Liéu thudng

\-‘I N b "‘-‘ . I‘.. (‘ ’ ! Y |4 4 R 2 A, ~ = : - -
SR S| St “*Diéu chinh ché d¢ lieu : Aminoglycoside

e **CN thédn binh thudng:
than
: % A A av dé Cmax/MIC>
Cipcofioxacin 227 Khéng C6 ' Khong IV 400me/8 “*Dung lieu cao I lan/ngay dé Cmax/MIC=10

gids ( gentamycin 7mg/kg)
Levofloxacin  0.92-1.36 Khong C6 _ 500 “*Theo doi Cmin dé han ché doc tinh

/50mg/ng . \ A it 5 3

i **RL CN théan tir trung binh-ndng

(1000mg/ngay 331 o5 E R X o

néu NK njng ) “*Dung lieéu cao 1 lan/ngay, theo doi C ;,
Moxifloxacin 45355 Khong C6 Khong  400mg/ngay % Sau dé ding ch€ d6 md réng khoang céch liéu

(36-48 gid)

Gatifloxacin Khong €6 0 100mg/ngay

So sanh phiac do Aminoglycoside |
) "voe N - > - ' . 9% f i A ~ o A ~
Aminoglycosid- lién quan gita Cmax/MIC lin/ngay va 3 1an /ngay

b ddp lfllg l‘d LMD Concentration (mg/L)

85%
==~ Once-daily regimen

o

“.- Conventional (three-times daily regimen)

7%

Cmax /MIC Time (hours)

% ddp ung lam san

Keating et al, Medicine 1879, 58: 159-70 Nicolau DP et al. Antimicrob Agents Chemother. 1995.39:650-855




Nguyén ly dugc dong Piéu chinh ch& do liéu cho bénh nhin ICU
cua nhom Beta-Lactams dua trén PK/PD cho KS Beta-lactam

'Z°'I'l.1(n gian ma nbng do thudc \ll:(_ﬂ trén MIC (T>MIC) la yéu & Cin dam bio T> MIC > 40-50%
to tién dodn hiéu qua diét khuéin
I R Y L - % CN thén binh thudng:
s Carbapenems cian c¢6 % thdi gian >MIC ngidn nhit so véi : =
o Tiém truyén kéo dii

penicillins va cephalosporins
0 Tiém truyén lién tuc

KS T>MIC( % ) ) s
0 Cho thuéc nhiéu lan/ngay
Cephalosporin 60-70
¢+ Suy than tr TB —nang:
Penicillin 50 . ; : ; : Z :
0 Néu dung ché dd lieu ngit quing cin giam liéu hodc
Carbapenem 40 - 5
giam khoang cach liéu

Drysano GI Antimicratig! Phasmacochmamc. cnhial slamchon of “drug asd dg Nat Rav Micrabiol 2004 2 28

Chién luge lam cai thién hiéu qua va gidi
han dé khang cho [-LLactam

Kéo dai thdi gian ti€m truyén

Piéu chinh ch& d liéu cho bénh nhan ICU
dua trén PK/PD cho KS Beta-lactam(tt.)
-~ Tiém truyén lién tuc

: ST Dung liéu tin cong, sau d6 dung bom truyén dé
ung liéu cao hon < g Ty oo A :
dat tong lieu/ngay trong sudt 24 gis

*»Céc cich dé ting T>MIC

LS L

Bolus Extended

infusion

*D
= Tdng s6 lan dung/ngay
= K

=
o*

€o dai thdi gian tiém truyén

»Gitf nguyén liéu va khodng cdch gita hai liéu, ting

Nong do

thdsi gian truyén 0.5 gidf thanh 3 gid
»Truyén lién tuc : Dung liéu tdn cong sau dé dung

bom tiém truyén lién tue 24 gid tong licu hing ngay




~

Tiém truyéen kéo dai cai thién d
dinh ctia carbapenem trong khi van ting
o T>MIC

Carbapenem 500 mg dudc truyén trong (.5 gidd hodc 3 gid
100.0

N

ic tinh On

Truyén nhanh(30 phit)

10.0 Truyén kéo dai (3 gid)
\l;llg(l(‘) 2 R AR AR R R R LR R RRRRRRRRRERRRRRRRRRRRRRND]} MIC
(meg/ml.)

"0IllllllllllllIllIIII.IIIII.IIIIIIIIllllll MIC

4
Time (h)

Dandekar PK et al Pharmacatherapy 2003, 23 863-691

Tienam vs. Meronem - T>MIC
(Truyén TM 30’ )

| imermadier | e
MiC
gl gl gk | Sgiel

TIENAM 2S0mg O5H €25 A58 M2 15
Meropernem 250mg O5H (51 ] na 210 183

TIENAM 500myg O6H M2 €25 &5 292 125
Mesopanam S00mg Q4N 6S 458 A2 21 | 125
TIENAM 500mg Q8H a4 as ns » | 18
Meeopenem S00mg Q3K 83 343 213 156 93
TIENAM 1000mg OfH s $94 469 a3 | ne
Meropenem 1000mg Q84 94 468 a4 219 | 156

TIENAM 1000mg O6H 1m0 02 60 455 22
Merogarem 1000mg QfH 2 £25 453 ni N

* Bolded numbers regeesent achievement of the pharmacodynamic goal of T>MIC greater than 80%
Lee LS. Bertino JS Jr. Comparison of impenem/ciassann {UC) and meropenem (M} of ph d (PD] target goals at
vanous deaage regimens ssng 4 short (38 minutes| mfusion ime. Poster prasentsd st the annusl masting of the American Socmty for
Cloical Prarmacology and Therapautica (ASCPT), Muame Baach Aorda, USA March 2427, 2004,

So sanh phac d6 Imipenem truyén TM

ot )

vGi1 thoi eian khac nh

-

Imipenem Igm
Truyén TM trén 2 h

3
MIC

Figure 2. The percentages of the 1 >4 xMIC at specific MICs of 4, 2 and
1 mg/l. of imipenem after admunistration off 0.5 g, 0.5h infusion (filled
triangles); 0.5 g 2 h infusion (filled diamonds); and | g, 2 h infusion (filled
squares )

= I8 Jassuary

V@i cac chung nhay cam (MIC 1-
2MG/L- Truyen TM 30’
MIC = 2ug/mL gsusceptivie)

MIC = 1ug/mL fsusceptivie)

0 Ingosos

B Noroparsm
p>005

8

B Iipeoem

| Meropenam
p>005

% T>MIC Free Drug
g & B

2

Mg KOrge  WNogoiy 100 eg ety 000 g o Mgy Wegsh Negeh WOwgo N0 wg

¥ fantatin (UC) weet rrwrop M) 1PD) target gosls at
% ey & short (30 minutes) mfusion tme. Poster presented at the annual meeting of the American Socwty for
Clnical Prarmacology snd Therapeutics (ASCPT), Miame Beach, Horids, USA March 2




Vé&i chang nhay cam (MIC 4MG/L) —
Truyén TM 30’

MIC = 4ug/mL gsusceptivie)

8

|

|

% T>MIC Free Drug

Mgy Mgt oegoh  1000egeih Y00 g ot

Lea L5, Baruno JS Jr, Companson of imepesam/cdastann (VC) aad maropenes (M) atmamment of pharmacodynamic (PO) target goals at
varous dosage regimens using a short (3 minetes) infusion time. Poster presested a1 the annual meeting of the American Society for
Clnical Pharmacolegy and Therapewsos |ASCPT), Miami Baach, Florida, USA, March 20-27, 2004,

Piéu chinh ché& dj liéu cho bénh nhan ICU
dua trén PK/PD cho KS Fluoroquinolon

“*CN thén binh thudng

o Gitt Cmax/MIC cao

o Ciprofloxacin 1200mg/ngay

o Levofloxacin 500mg/12 gid khi Cl cao ( theo doi
ddc tinh co giat)

**Suy thin vifa va ning:

o Piéu chinh liéu véi levofloxacin , gatifloxacin,
ciprofloxacin theo hudng gidm so lan dung, duy
tri liu

Piéu chinh ché& do liéu cho bénh nhan ICU
dua trén PK/PD cho KS Glycopeptid

**CN théan binh thudng:

o Vancomycin IV : 30-40mg/kg/ngay
¢6 thé ting liéu ty thudc C,. ( muc tiéu 15-

20mg/ml)

min

“*Suy thdn vira va nang:

o Ngay I: lieu cao dé dam bdo phdn phoi day du

o Di¢u chinh lieu phu thuéc C,;,

Tudng quan PK/PD va dap ng 1am sang
cua Levofloxacin
100

AUC/MIC ciang 18n thit
bai LS cang thip

S6 Bénh nhin

3 3 1
= = = = ———r

AUC/MIC<25

Peak/MIC<3
43%

AUC/MIC<25-100  AUC/MIC>100
Peak/MIC<3-12 Peak/MIC>12

Thatbai LS 11.5% 1%




Piéu chinh ché& dé liéu cho bénh nhian ICU KET LUAN

~ > ~ i v ’ o s 2 ~ - > 2 - A
(ll_l'a trén PK/PD cho mot so KS khac Viéc st dung KS nédng trén BN nédng tai ICU can
- — — chi ¥ mot s6 di€ém sau:
KS lhin B Suy than N 2 o - po S 'S
¢+ Vé bénh nhédn: C6 su phian bd lai dich trong cd thé:
Linezolid 600mg/12 giv Khong di¢u chinh li¢u ¢ ngudsi tine/eiam/ tao khodne thit 3 chira dich
suy thin K : ; .
= Ve KS:
KS tan trong nudc hay tan trong md, cita sd diéu tri rong
hay hep
»PD: Vd, CI ¢6 thay ddi .
V¢ PK: Hiéu qud ctia KS tiy thude T/MIC hay Cmax
/MIC hay AUC/ MIC

Lincosamid 600mg- Lincomycin : giam liéu hodc
900mg/8 gits giam s0 lan dung & BN suy
thin hodc suy gan
Clindamycin: Giam lieu hodc
giam s0 lan dung ¢ BN suy gan
Colistin IV Smg/kg Gidam liéu hodc giam so lan
"‘ - ] 1 1 Y >y . J ’ > o - = . . . * -
/ngay colistin I dung I'rén cd sd d6 tinh todn ché do liéu va dudng dung thube dé dat
G £ £
v » ) ; 5 ; . A y 4 .‘ o g ~ > - - A ; v . ~
base , chia 3 lan hiéu qua diéu tri tot nhat, it gdy doc va giam nguy cd khing thudc

TRAN TRONG CAM ON QUY VI




