DUOC LY LAM SANG TRONG SU DUNG
KHANG SINH B-LACTAM

Nguyén Hoang Anh
- Trung tdm Quoc gia vé Thong tin thuoc va Theo déi ADR

- B6 mén Duworc ly, Trwedng Dai hoc Dwoc Ha ndi



Thuwc trang str dung khang sinh tai bénh vién

Dung nhiéu khang sinh va dung khang sinh khéng hop ly
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Thuwc trang str dung khang sinh tai bénh vién

Nguy co dé khang khang sinh gia tang
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1. Ngan can khang sinh toi
vi tri tac dong la PBP

4. Bom téng thubc (Gram -)

2. Thay dbi cau dang
cua PBP

3. Tao B-lactamase

e [B-lactam antibiotic ®m |nactivated drug -*— B—-lactamase

.. Penicillin binding proteins u Efflux pump Q Parin

Current Opinion in Microbiology

Co ché deé khang B-lactam cta vi khuan

Nguc‘in: Curr. Opin. Pharmacol 2005; 8: 518-524



Thé ky 21: thé ky thiéu khang sinh
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S6 khang sinh méi dwoc phé duyét dwa vao str dung trén 1am sang



LA CHON KHANG SINH BETA-LACTAM



AGENTS AFFECTING THE

CELL WALL
B-LACTAMASE
[ l INHIBITORS
"LACTAM OTHER . Clavulanic acid
@ IBIOTICS ANTIBIOTICS B

-~ Bacitracin — Tazobactam

. Vancomycin

~ Daptomycin

[ [
PENICILLINS CEPHALOSPORINS CARBAPENEMS MONOBACTAMS
- Amoxicillin ~ Ertapenem — Aztreonam
—  Ampicillin ~ Imipenem/cilastatin®
. Dicloxacillin ~ Meropenem
~ Indanyl carbenicillin
B M“hk.m y 15t GENERATION ] 2nd GENERATION 3rd GENERATION ] 4th GENERATION
- Nafcillin
—  Oxacillin . Cefadroxil .. Cefador . Cefdinir L. Cefepime
- Penicillin G . Cefazolin .. Cefprozil . Cefixime
— PenicillinV . Cephalexin . Cefuroxime | Cefotaxime
. Piperacillin L. Cefoxitin . Ceftazidime
. Ticarcillin | Ceftibuten
| Ceftizoxime
. Ceftriaxone




Phé tac dung cua 3 thé hé cephalosporin
First-generation cephalosporins Second-generation cephalosporins Third-generation cephalosporins

. .
S L

Staphylococcus aureus* Staphylococcus aureus Streptococcus pneumoniae

- - 1 Streptococcus pneumoniae
Staphylococcus epidermidis atréptococcus pneumoniae Streptococcus pyogenes
Streptococcus pneumoniae Streptococcus pyogenes Anaerobic streptococci

Streptococcus pyogenes Anaerobic streptococci

Anaerobic streptococci

Neisseria gonorrhoeae
Neisseria gonorrhoeae

Gram (jrods

Escherichia coli
Klebsiella pneumoniae
Proteus mirabilis

Gram (Jrods |

Enterobacter aerogenes
Escherichia coli
Haemophilus influenzae
Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Serratia marcescens

Gram()rods

Enterobacter aerogenes
Escherichia coli
Haemophilus influenzae
Klebsiella pneumoniae
Proteus mirabilis

*Methicillin-resistant
staphylococci are resistant

Anaerobic organisms**

*Cefoxitin and cefotetan have
anaerobic coverage

Thé hé | Gram (+) | Gram (-) | Ky khi | Dé khang B-lactamase

1 +++ + +/- +/-
+ ++ ++ +
3 + +++ + +++

(Pseu)




Cac khang sinh cephalosporin dwdng uong va
dwong tiém

T;; IiE Classification of Parenteral and Oral Cephalosporins
1st Generation 21d Generation Cepharmycins Ird Generation 4th Generation MRSA-Active
Parenteral Cephalosporins
Cefazolin {Ancef, Kefzol) Cefamandole {Mandol) Cefmetazole (Zefazone) Cefoperazone (Cefobid) Cefepime (Maxipime) Ceftaroline
Cephalothin (Keflin, Seffin) Cefonicid {Monocid) Cefotetan (Cefotan) Cefotaxime (Claforan)  Cefpirome (Cefrom)  Ceftobiprole (Zeftera)
Cephapirin (Cefadyl) Cefuroxime (Kefurox, Cefoxitin (Mefoxin) Ceftazidime (Fortaz)
Cephradine ( Velosef) Zinacef] Ceftizoxime (Cefizox)
Ceftriaxone (Rocephin)
Moxalactam
Oral Cephalosporins
Cefadroxil (Duricef, Ultracef) Cefaclor (Ceclor) Cefdinir {Omnicef)
Cephalexin (Keflex, Biocef, Keftab)  Cefproail (Cefail) Cefditoren {Spectracef)
Cephradine {Velosef) Cefuroxime-axetil {Ceftin) Cefixime (Suprax)
Loracarbef {Lorabid) Cefpodoxime [Vantin)

Ceftibuten (Cedax)



Chi dinh

Thé hé 1

- Nhiém khuan da, mé mém do tu cau va lién cau
- Nhiém tring dwérng tiét niéu khdéng bién chirng
- Dung thay thé céac penicillin

- Cefazolin - dw phong phau thuét

Thé hé 2

- Nhiém khuan hd hap: cefuroxim

- Nhiém khuén vung bung, da, mé mém, san khoa, viém rudt thira, vung
chau do VK ky khi (Bacteroides fragilis): cefoxitin, cefotetan



Ph6 tac dung ciia C3G dwérng tiém

Cefotaxim (Claforan): 0,5g IV, 1g IM, IV

Ceftriaxon (Rocephine): 250mg IV, 0,5-1g IM, IV, 2 g perf IV
Cefoperazon (Cefobis): 1g IM, IV

Ceftazidim (Fortum): 0,25-0,5-1-2g IM, IV

0 Tu cau vang, lién cau tan huyét A, phé cau
1 Ho TK dwong rudt (Enterobacteriaceae)
d TK mu xanh:




Chi dinh

Thé hé 3 dwong tiém

- Nhiém tring nang tai bénh vién: don tri liéu hodc phoi
hop; diéu tri kinh nghiém ch& két qua KSb

- Ceftriaxon Ia lwa chon hang dau trong viém mang nao,
bénh lau

- Ceftriaxon, cefotaxim co6 hiéu Iwc ngang nhau: nhiém tring
tiet niéu, viém phoi, nhiém trung vung bung, viem xwong
kKhop, nhiém trung ndi tam mac, da, mé mém

- Nhiém trung do Pseudomonas: ceftazidim



Dwoc ddng hoc cua C3G/C4G
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Ceftriaxon — khang sinh C3G

- Wu diém dwoc déng hoc: t1/2 dai (8 h), dung 1 1an/ngay

Tuy nhién: trén BN nang, phac do 1 lan/ngay cé thé khdng
dat PK/PD muc tiéu

a Vo291V
- C6 thé TB, TM, truyén TM SN
quang ngan 50 -

TB va TM cho AUC nhuw nhau
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Ceftriaxon — khang sinh C3G

Tai bien — So6c¢ phan vé
- Puwoc bao cao nhiéu nhat: 912/15380 ADR ghi nhan trong 3
nam 2006 — 2008

- Co’ ché c6 thé khac v&i cé ché sdc phan vé peni: c6 ca qua
man muon,

- Vai trd cla thir test rat han ché
- Bién phap:
- khai thac tién st di ing

- Luédn cd hdp chong soc: adrenalin, dimedrol,
methylprednisolon



Di (rng v&i khang sinh beta-lactam
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Di (rng chéo gitra penicillin va cephalosporin
-Ty 1é: = 10%
- Phan tich gop trén 2387 BN di irng voi penicillin: nguy
co di wng tang v&i C1G/cefamandol (OR=4.79), khéng
tang voi C2G va C3G (OR = 1.13 va 0.45) = khac biét
nhom thé R1 mach nhanh co6 vai tro quan trong trong di
ng chéo
- Thir test da voi cephalosporin: vai tro rat han ché.
Khai thac tién str, phac dé chong soc, chu y qua
man mudn (ceftriaxon)
- 3 tiép can chon khang sinh trong trwdng hop bénh
nhan di ing v&i penicillin:
- Chon khang sinh khac nhém beta-lactam
- Dung cephalosporin ma khong lam test da voi
penicillin: ap dung chon C2G, C3G trér) bénh nhan
di trng v&i peni nhwng khéng phai la s6c phan vé.
- Lam test da véi penicillin, néu am tinh dung
cephalosporin, néu dwong tinh chon 1 khang sinh
khac nhom beta-lactam hodc giai man cam



Ceftriaxon — calci: twong ky chét ngwi & bénh nhi

Im U.S. Food and Drug Administration A-Z Index Search | fac;

Home | Food | Drugs | Medical Devices | Waccines, Blood & Biologics | Animal & Yeterinary | Cozmetics | Radiation-Emitting Products | Tobacco Products

Drugs

Share & Emailthis page B2 Printthis page &5 Change Font Size =

Home = Drugz = Drug Safety and Availability = Postmarket Drug Safety Information for Patients and Providers

Drug Safety and Availability

Postmarket Drug Safety

Information for Patients
and Providers

Drug Safety Information for
Healthcare Professionals

Caommunications aboot
Jngoing Safety Feviews

Early Communications Akbout
Jngoing Safety Feviews

Healthcare Professional Sheets

Ceftriaxone (marketed as Rocephin) 9.2007

FDA ALERT [9/2007]: This Alert highlights important revisions to the
CONTRAINDICATIONS, WARNINGS, and DOSAGE and ADMINISTRATION sections of the full
prescribing information for Rocephin. This new information addresses the interaction of
ceftriaxone with calcium-containing products based on reports of fatal cases in
neonates. Although there are no reported cases of ceftriaxone-calcium precipitates in
patients other than neonates, the potential for this interaction exists in patients of any
age. Generally, fatalities have been associated with simultaneous administration of
ceftriaxone and calcium-containing products. However, administration of the two
products at different times and via different infusion lines has also been fatal. Therefore,
ceftriaxone should not be mixed with calcium-containing products and not administered
in the same or different infusion lines or sites in any patient within 48 hours of each
other. The information in the August 2007 ceftriaxone label clarifies the ceftriaxone
labeling revision in May 2007 that first included information on this interaction.

This information reflects FOA's current analysis of data available to FDA concarning this drug.
FOA Intends to update this when addiiona! information or analvses become availabla,




Cefotaxim hay Ceftriaxon?
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Cefotaxim hay Ceftriaxon?

- Phé tac dung: twong tw nhau

- C6 thé c6 su khac biét trén phé cau

khang peni
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Nguén: Ann. Pharmacother 2008; 42: 71-79

Table 3. Nonsusceptible Strepfococcus pneumoniae Isolates in the
North Florida Pediatric Population, 1996—2003

Nonsusceptible, %
Antibiotic 1996 1997 1998 1999 2000 2001 2002 2003

Penicillin 49 58 66 63 75 68 63 64
Cefotaxime 45 36 46 37 47 61 52/25%  30/162
Ceftriaxone 20 14 33 25 32 42 36/9° 17/138

CSF = cerebral spinal fluid.
aNew National Csommittee on Clinical Laboratory Standards 2002 Streptococcus
pneumoniae CSF/non-CSF breakpoints.




Cefotaxim hay ceftriaxon?

Pac tinh dwo'c dong hoc
- Ceftriaxon, lién két manh protein huyét twong, t1/2 dai

- S6 lan dung: 3 lan/ngay so v&i 1 1an/ngay



Ceftriaxon so vé&i cefotaxim: hiéu qua lam sang

Bacteriological cure rate (% of patients)
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Nguon: Pharmacoeconomics 1998; 13 (1): 91-106



Ceftriaxon so v&i cefotaxim: hiéu qua kinh te

B Lowest cost estimate
[0 Highest cost estimate

First-order costs Cefotaxime _:

drug acquisition Ceftriaxone

Second-order costs Cefotaxime
drug acquisition _
drug preparation/administration ~ Ceftriaxone

Third-order costs
drug acquisition
drug preparation/administration
laboratory monitoring

Cefotaxime

Ceftriaxone

Fourth-order costs
drug acquisition
drug preparation/administration  cefriaxone
laboratory monitoring
adverse-event related

Cefotaxime

T
0 20 40 60
$US/patient-day

Nguoén: Pharmacoeconomics 1998; 13 (1): 91-106



Pho tac dung ctia C3G dwéng udng
Cefixim (Oroken): goi boét 40-100mg, vién nén 200mg

Cefpodoxim proxetil (Orelox): vién nén 100mg

Q Phé cau, lién cau tan huyét A (khéng hon
cac penicillin)

O H. influenzae, M. catarahalis

d Ho TK dworng rudt (Enterobacteriaceae)

Chi dinh

- Nhiém khuan hé hap da khang cac KS khac: nhiém tring
tai mdi hong tai phat, viém phé quan cap kém bdi nhiém,
dot bung phat caa COPD

- Nhiém trung tiét niéu trén (viém dai-bé than): cefixim




Phé tac dung cta C4G
Cefepim (Axepim): 0,5-1g IM, IV, 2 g IV

d Ho TK dwérng ruét (Enterobacteriaceae) tiét
cephalosporinase da khang cac cephalosporin khac

d Trwec khuan ma xanh

O Phé cau, lién cau tan huyét A, MSSA (tac dung tot
hon C3G)

Chi dinh

- Nhiém trung bénh vién nang do vi khuan da khang lai
cac khang sinh khac: don trj liéu hoac phdi hop; diéu tri
kinh nghiém ché két qua KSP



Nhirng khoang trong ma da so cac cephalosporin
chwa lap dwoc




C3G dwoc coi la mot trong cadc nhdm khang sinh c6 thé
gay “ton hai phu can”

Cau khuan ruét khang
vancomycin (VRE)

Khang sinh
cephalosporin thé hé 3

Klebsiella sinh ESBL

Acinetobacter khang B-lactam

Clostridium difficile

Quinolon

Tu cau vang khang methicillin
(MRSA)

S
<

Vi khuan Gram am khang
quinolon bao gom ca
Pseudomonas aeruginosa

Paterson DL. Clin. Infect. Dis 2004; 38

1 S341-345



Hiéu qua cua viéc gi®i han sﬁ"dt_mg khang sinh den
khang thuoc
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Tt penicillin hoat pho rong, penicillin khang
trirc khuan mu xanh dén carbapenem

A. Antimicrobial spectrum B. Antimicrobial spectrum of
of ampicillin ticarcillin and piperacillin

Gram (+) cocci
Enterococdi
Gram (+) bacilli

Enterobacter species
Escherichia coli

Listeriamonacytogenes _
Gram (=) rods

Escherichia coli
Haemophilus influenzae

Proteus mirabilis
Proteus (indole positive)
Haemophilus influenzae

Pt e Pseudomonas aeruginosa

Salmonella typhi

Staphylococcus aureus*
Staphylococcus epidermidis

Enterococcus faeclis

Streptococcus groups A, B, C

Streptococcus pneumoniae

*Methicillin-resistant

staphylococci are resistant
Gram (+) bacilli

**including penicillinase-
producing strains

Acinetobacter species
Citrobacter species
Enterobacter species
Escherichia coli
Gardnerella vaginalis
Haemophilus influenzae
Klebsiella species
Proteus species
Providencia species
Pseudomonas aeruginosa
Salmonella species
Serratia species

Anaerobic organisms

Clostridium species

Peptococcus species
Peptostreptococcus
species

Propionibacterium species
Bacteroides species
Fusobacterium species

Actinomyces
Nocardia species



DPoi phé vé&i vi khuan khang thuéc

Phoi hop B-lactam vé&i chat (rc ché B-lactamase
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Phoi hop B-lactam véi chat irc ché B-lactamase

Type of inlection _ Amoxicilin/ __Ampicilin/ ___ Ticarcii/ ___ Cefoperazone/ _ Piperacilli/
clavulanatel423 sulbactam(+24 clavulanate®17] sulbactamt.17] tazobactam17]

Upper respiratory ++ +

Lower respiratory ++ + ++ + ++

Urinary ++ + ++ + +

Intra-abdominal ++ ++ + ++

Gynecologic ++ ++ + ++

Skin and soft tissue ++ ++ ++ + ++

Neutropenic fever + + +

Surgical prophylaxis + + +

++ = US FDA labelled uses with supporting published data; + = supporting published data available.

Ngudn: Drugs 2003; 63(14): 1511 - 1524



DPoi phé vé&i vi khuan khang thuéc
VK tiét beta-lactamase pho réng (ESBL)

Lwa chon khang sinh trong diéu tri nhiém
trung do vi khuan sinh ESBL

Table lll. Antimicrobial agents for the treatment of Enterobacteriaceae that produce extended-spectrum [i-lactamases

Type of infection Origin First-line therapy Altemative therapy®

Systemic (primary bacteraemia, pneumonia, Community-onset Ertapenem Amikacin

intra-abdominal sepsis, complicated UTI [urosepsis])

Systemic (primary bacteraemia, pneumonia, Nosocomial Imipenem/cilastatin or Amikacin

intra-abdominal sepsis, complicated UTI [urosepsis]) meropenem

Uncomplicated UTI Community-onset Fosfomycin® Nitrofurantoin,”
amoxicillin/clavulanic acid

Uncomplicated UTI Mosocomial Fosfomycinb Nitmfurantoin,b

amoxicillin/clavulanic acid

a Itis appropriate to have the in vitro susceptibility test result available.
b Fosfomycin and nitrofurantoin are not reliably active against other non-Escherichia coli uropathogens.

UTl=urinary tract infection.

Nguén: Drugs 2010; 70(3): 313-333



Phéi hop khang sinh v&i beta-lactam: mé rong phé tac dung

Q Chu y vé&i vi khuan ky khi
Khang sinh tac dung tot trén VK ky khi

Nhom betalactam Cefotetan, Cefoxitin

: . Amoxicillin/clavulanate, Ampicillin/sulbactam
Uc ché betalactamase

Piperacillin/tazobactam, Ticarcillin/clavulanate

Carbapenem Imipenem, Meropenem, Doripenem, Ertapenem

Clindamycin, Metronidazole, Moxitfloxacin, Tigecycline
Céac khang sinh khac Vancomycin (duwong uéng trong tiéu chay do
Clostridium difficile

»  Ampicillin/sulbactam va Clindamycin dugc xem la khéng sinh c6 hiéu qua nhat

trong diéu tri theo kinh nghiém cac nhiém trung do vi khudn Gram dwong ki khi

gay ra



Phéi hop khang sinh v&i beta-lactam: mé rong phé tac dung

Q Chu y véi vi khuan ky khi
* Sir dung nhiéu khang sinh dé diéu tri nhiém trung nghi ngd do vi khuan ki khi gay

ra la khong can thiét, gia ting cac chung vi khuan khang thudc, c6 thé gay hai cho
ngudi bénh, ting chi phi. Hién nay khong cé bat ki hudng dan nao ung ho viéc
phéi hop tir 2 khang sinh diéu tri nhiém trung do vi khuan ki khi gay ra trong thuc
hanh [am sang, trir 2 truong hop
o Thém metronidazole vao diéu tri nhiém khuan do Clostridium difficile
o Thém clindamycin dé diéu tri nhiém khuin giy hoai tit da - cin co
(necrotizing fascilitis)
* KHONG phbi hop Metronidazole véi | trong sé cac khang sinh sau dé diéu tri
nhiém trung nghi ngd do vi khuan ki khi gdy ra: Meropenem, Imipenem,
Ertapenem,  Doripenem,  Piperacillin/tazobactam, = Ampicillin/sulbactam,

Ticarcillin/clavulanate



TOI WU CHE PO LIEU CUA KHANG SINH
BETA-LACTAM



T dwoec déng hoc dén dwoc lwe hoc...

o cinet Pharmacodynamics
armacokinetics conc vs effect
conc vs time
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T dwoc déng hoc dén dwoc lwe hoc...

Concentration
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"HIT HARD & HIT FAST”: t6i wu hda st dung
khang sinh dwa trén PK/PD

Concentration-dependent antibiotics [ Cuax/MIC)

Crmax e.g. Aminoglycosides, quinolones
%
Concentration- with/without time-dependence (AUC/MIC)
e.g. Quinolones, aminoglycosides & glycopeptides
7
;"//; AUC 2
y / ////fﬁ e MIC
/ g T-mic Tim;-ti:p[enf:nt antibiotics (T-wmic)
7 e.g. Beta-lactams
%/// Cmi.n

Time (hours)

Abdul-Aziz MH, Lipman J, Mouton JW et al. Semin. Resp. Crit. Care Med 2015; 36: 136-153



BETA-LACTAM: KHANG SINH DIET KHUAN PHU THUOC

THO'I GIAN
77 Tobramycin Ciprofloxacin Ticarcillin
8 )
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- '
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ch | —&— 4MIC
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5 - — 64 MIC
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Craig WA, Ebert SC.. Scand J Infect Dis Suppl 1990; 74:63-70.



Thei gian trén MIC la bao nhiéu ?
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D liéu PK/PD cua B-lactam: twong quan gitra T>MIC
va ty 1& khai vi sinh & bénh nhi viém tai gilra
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Lam cach nao dé téi wu T > MIC ?

1. Tang liéu dung 1 1an?

Nong do

MIC

Thei gian (h)



Lam cach nao dé téi wu T > MIC ?

1. Tang lieu dung 1 1an?
< £ Nhwng tao ra peak

cao khéng can
thiét !!

Liéu =2

Nong do

MIC

Thei gian (h)
Thém dwoc T> MIC



Lam cach nao dé téi wu T > MIC ?

2. Tang so lan dwa thuoc?

Cé vé logic hon ...

Nong do

MIC ‘ N SEEENSNEENNNEEENNNEEENNNEEENSEEENEEEEEEEEEEEEEEEEEES

Thei gian (h)



Toi wu liéu cefuroxim

Cefuroxim uong (MIC = 1 mg/l)

T > MIC
A 40 - 60 %
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Toi wu liéu cefuroxim

Cefuroxim uong (MIC = 1 mg/l)

o

125 250 375
Ché do lieu hop ly: 125 mg x 4 lan/ngay hoac
250 mg x 3 lan/ngay hoac 500 mg x 2 lan/ngay




Ché do lie

u ciia khang sinh penicillin: s6 lan ding thuoc

trong ngay dong vai tro quan trong

AMINOPENICILLINS
Amoxicillin (Amaoxil, Polymox)

Amoxicillin extended release

Moxatag) ___ _ __ ...

Amoxicillin-clavulanate
[Augmentin)

AM-CL extra-strength peds
suspension (ES-600)

AM-CL-ER—extended release
adult tabs

Ampicillin-sulbactam (Unasyn)

250 mg-1 gm po tid

See Comment for adulf producits

Peds Extra-Strength susp.: 600/42.9
per 5 mL.

Dose: 90/6.4 mg/kg div bid.

For adult formulations, see Comments
IV amox-clav available in Europe

1.5-3 gm |V g6h.

ANTIPSEUDOMONAL PENICILLII\iS. MOTE: Platelet dysfunction may cccur with arlﬁ

Piperacillin (Fipracil)
{Canada only)

3-4 gm IV q4-6h (200-300 mg per kg per
day up to 500 mg per kg per day). For
urinary tract infection: 2 gm IV géh. See
Comment

Piperacillin-tazobactam (Zosyn)

Ticarcillin-clavulanate (Timentin)

Supplied as: piperacillin (PIP) 3 gm
+ tazobactam (TZ) 0.375 gm

3.375 gm IV g6h.

4.5 gm q8h available
For P. aeruginosa: see Comment for dosage.

3.1 gm IV q4-6h.

Comparison adult Augmentin product dosage regimens:

Augmentin 500/125 1 tab po tid
Augmentin 875/125 1 tab po bid
Auamentin-XR  1000/62.5 2 tabs po bid

Nguén: The Sanford Guide to Antimicrobial Therapy. 40" edition 2010



Ché db lieu cta khang sinh cephalosporin: s6 lan dung
thuoc trong ngay dong vai tro quan trong

TABLE  Dosing Regimens for Cephalosporins in Adults and
22-7 Children

Adult Children
Cephalosporin Usual Dose Severe Disease Usual Dose
First Generation
Cefazolin 0.5-1 g qB-12h 2 g g6-8h 12.5-33 mg/kg qb-8h
Cephalothin 0.5-1 g géh 2 g q4-6h 20-25 mg/kg q6h
Cephapirin 0,5-1 g g6h 2 g gd-6h 10-20 mg/kg g6h
Cephradine 0.5-1 g géh 2 g g4-6h 12.5-25 mg/kg q6h
Second Generation
Cefamandole 1 g g6h 2 g gqdh 12.5-25 mg/kg q4-6h
Cefonicid 1 g q24h 2 g q2dh 30 mg/kg g24h
Cefuroxime 0.75-1.5 g g8h 1.5 g q8h 12.5-60 mg/kg q6-8h
Cephamycins
Cefmetazole 1-2 g q8h 2 g gsh Mot recommended
Cefotetan 1-2 g ql2h 2-3gql2h Mot recommended
Cefoxitin 1-2 g géh 2 g g4-6h 20-25 mg'kg g4-6h
Third Generation
Cefoperazone 1-2 gql2h 2-4 g qfh Not recommended
Cefotaxime 1 g g8-12h 2 g q4-8h 25-30 mg/kg q4-6h
Ceftazidime 1 g g8-12h 2 g géh 30-50 mg'kg g 8h
Ceftizoxime 1 g g8-12h 2 gqg8-12h 50 mg'kg g6-8h
Ceftriaxone 1 g g24h 2gql2-24h 50-100 mg/kg q24h
Moxalactam 1 g g&h 2 g q8h Mot recommended
Fourth Generation
Cefepime 1 gql2h 2gqg8-12h 50 mg'kg g8h
Cetpirome 1 gql2h 2gql2h Mot recommended

Mandell, Douglas, and Bennett’s: Principles and practice of Infectious Diseases, 7" edition, 2010



Ché db lieu cta khang sinh cephalosporin: s6 lan dung
thuoc trong ngay dong vai tro quan trong

TABLE = Dosing Regimens for Cephalosporins in Adults and

22-7 Children

Adult Children
Cephalosporin Usual Dose Severe Disease Usual Dose
Oral—First Generation
Cephalexin 250-500 mg qid 1 g qid 6.25-25 mg/kg qid
Cephradine 250-500 mg qid 500 mg qid 6.25-25 mg/kg qid
Cefadroxil 500 mg bid 1 g bid 15 mg/kg bid
Oral—Second Generation
Cefaclor 250 mg tid or 500 mg tid 18.3-16.7 mg/kg tid
375 mg bid
Cefprozil 250-500 mg bid 500 mg bid 7.5-15 mg/kg bid
Cefuroxime (axetil) 250-500 mg bid 500 mg bid 10-15 mg/kg bid
Loracarbef 200 mg bid 400 mg bid 7.5-15 mg/kg bid
Oral—Third Generation
Cefdinir 300 mg bid or 300 mg bid or 7 mg/kg bid or
600 mg qd 600 mg qd 14 mg/kg qd
Cefditoren 200-400 mg bid 400 mg bid Not recommended
Cefixime 200 mg bid or 400 mg bid 4 mg/kg bid or
400 mg qd 8 mg/kg qd
Cefpodoxime 200-400 mg bid 400 mg bid 5 mg/kg bid
Ceftibuten 400 mg qd 400 mg qd 9 mg/kg qd

Mandell, Douglas, and Bennett’s: Principles and practice of Infectious Diseases, 7" edition, 2010



Ché d6 lieu cua khang sinh carbapenem: so lan ding
thuoc trong ngay doéng vai tro quan trong

CARBAPENEMS. NOTE: In pts with pen allergy, 11% had allergic reaction after
studies (NEJM 354:2835, 2006: AnIM 146:266, 2007).

Doripenem 500 mg IV q8h (infusicn duration varies
____________________ _{wath indication). . _ _ __ oo ooo-o
Ertapenem (Invanz) 1 gm IV/IM g24h
Imipenem + cilastatin (Frimaxin) [0.5 gm IV q6h; for P. aeruginosa: 1 gm g6-8h |
Ref: JAC 58:916, 2006 (see Comment).
Meropenem (Merrem) “[05-1 gm IV'q8h- Up to 2 gm IV g8hfor |
meningitis.

Nguén: The Sanford Guide to Antimicrobial Therapy. 40" edition 2010



Liéu c6 thé 1am tot hon niva khéng?

3. Truyén tinh mach lién tuc

Nong dod luén trén MIC !

Concentration

MIC | | eeennnnnnnnnnnnmsssnnnnnnsssssnnnnnnsssssnnnnnnnnnnnnns >

Time (h)



Truyén TM lién tuc: liéu cé phai la giai phap?
Co:
« Toi wu hda cach dung thudc
+ Cho phép dat ndng dd cao khang sinh 20 dén 40 mg/L
Nhwng can than trong ...

« P 6n dinh clia khang sinh

— Vong beta-lactam dé bj pha vé& ...
=» nhiét o !

« Twong ky v&i cac thude khac




Nhwng, tré ngai I&n nhat: ben virng vé hoa hoc
Phan tir KS beta-lactam khéng bén
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Po 6n dinh cua cac KS beta-lactam trong dung dich

- Definition: > 90% intact product (Pharmacopeia)

- Conditions: mimicking the total daily dose (commercial product) in 48 mL (motor operated syringe) water
without pH adjustment and maintained at a fixed temperature (*)

time (h)

molecule
12 h 24 h > 24 h

S6h
penicillin G ] 1]
ampicillin [ ] ]
oxacillin

piperacillin ]

temocillin

]

cefazolin -
cefotaxime - -
1 ]

ceftriaxone
ceftazidime -
cefepime ]

imipenem

[ 1]
meropenem ]

* Servais & Tulkens, AAC 200;45:2643-7 — Viaene et al. AAC 2002:46:2327-32 - Baririan et al. JAC 2003;51:651
other references for indvual drugs in in Berthoin et al. (in preparation).



Dieu tri cac ching vi khuan giam nhay cam

» Beta-lactam: T>MIC
Q MICT = T PK (liéu, thei gian truyén, khoang cach dwa thuéc)

conventional

continuous infusion
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Dieu tri cac ching vi khuan giam nhay cam

Kéo dai th&i gian truyén véi meropenem (md phéng in vitro)

Meropenem 1g

T A ‘l.\ . —®— 0.5 h Infusion
“.. — & — 1.0h Infusion
~ \ v — B — 2.0 h Infusion
\ .
R * 3.0 h Infusion

MIC Distr

Meropenem 2 g

%
‘ »
\ -c
[ |
—®— 0.5 h Infusion
— & = 1.0h Infusion
— B — 20 h Infusion
* % + 3.0h Infusion
[ 1 L [ S |
01 1 10 100
MIC {mg/L}

Drusano G et al. CID 2003; 36 (Suppl 1): S42-50.



Dieu tri cac ching vi khuan giam nhay cam

Kéo dai th&i gian truyén véi meropenem (két qua in vivo)

1g q8h truyén TM 1 h  0,5g g6h truyén TM 3 h

Characteristic Conventional bolus Extended-infusion P-value
dosing group group

Age 39.67 +21.62 443342102 >0.05

Sex (M:F) 9:6 10:5

APACHE II score 17.33+£5.82 20.33+4.29 >0.05

% success
Day 3 40% (6/15) 33.33% (5/15) >0.05
Day 5 86.67% (13/15) 93.33% (14/15) >0.05
Day 7 100% (15/15) 100% (15/15) >0.05
Relapse ratio 6.67% (1/15) 0 >0.05
Days of treatment? 5.27 £1.95 480+ 1.36 >0.05
Meropenem cost ($) 1038.83 +51.08 684.06 + 36.25 <0.01

Wang D. IJAA 2009; 33: 290-291



Dieu tri cac ching vi khuan giam nhay cam
Kéo dai thoi gian truyén véi meropenem
(chien lwoc dung trong bénh vién)

Bénh vién Hartford

Pharmacodynamic-based clinical pathway for
empiric antibiotic choice in patients with
ventilator-associated pneumonia’™

Table 1 Revised Hartford Hospital empiric dosing recommendations for cefepime and meropenem in VAP patients based on ability to
achieve targeted phamacodynamic exposures

Antibiotic Dosing recommendations by CrCL (mL/min)

=30 30-49 <30 CRRT
Cefepime 2¢ q&h (3-h INF) 2¢ q12h (0.5-h INF) Iz q12h (0.5-h INF) 2¢ q8h (3-h INF)
Meropenem 2¢ q&h (3-h INF) Ig q8h (3-h INF) lg q12h (3-h INF) 2¢ q8h (3-h INF)

CrCL indicates ereatimme clearance caleulated by Cockerot-Gault equation; CRRT, contmuous renal replacement therapy; INF, mfusion duration.

Kuti JL and Nicolau DP. J Crit Care; 25: 155-156



Hiéu qua trén 1am sang: truyén tinh mach lién tuc so véi
truyén tinh mach quang ngan/tiém tinh mach
no. of

drug . main indications main conclusions
studies

1. controlled studies with clinical end-point(s)

piperacillin 5a clAl / VAP / equivalence but superiority
septicaemia / if 2 MIC
various infections

ceftazidime 2b VAP / pneumonia/ superiority mainly with
melioidosis/ resistant isolates
cystic fibrosis

cefriaxone 1¢ sepsis superiority

meropenem 1d VAP superiority

* Full papers in peer-reviewed Journals only with evaluable clinical end-point(s)

a Grant 2002; Buck 2005; Lau 2006; Rafati 2006; Lorente 2009

b Rappaz 2000; Angus 2000; Nicolau 2001; Lorente 2007; Hubert 2009

d Lorente 2006 (Note: meropenem is unstable and may, therefore, not be recommended for continuous
infusion without specific precautions)

Phu hop véi BN nang, vi khuan cé MIC cao

-




Két luan
= Beta-lactam hién van la lwa chon quan trong nhat trong diéu trj va dw
phong khang sinh trong bénh vién

= Ap dung dworc Iy |am sang, PK/PD trong toi wu héa stir dung khang
sinh beta-lactam

= Lwa chon: dwa trén can nguyén vi khuan, phd tac dung va dich té dé
khang khang sinh tai bénh vién

= Chil y s lan dung thudc trong ngay phl hop, truyén kéo dai 1a cac
bién phap co thé tang hiéu qua khang sinh trong nhiém tring nang.

= S& dung hop Iy khang sinh dw phong: thdi diém s dung, liéu ding.
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