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Nghién ctru cat ngang (2008) tai 36 bénh vién trén 7571 bénh nhan ndi tri
590 bénh nhan (7,8%) c6 NKBYV trong do viém phdi (41,9%), NKVM
(27,5%)

VK Gram am chiém wu thé, st dung vat tw/trang thiét bi l1a yéu td nguy co

Infect. Control Hosp. Epidemiol 2011; 32: 1039-1041.
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= Nghién clru cat ngang tai 7 b&nh vién (2008-2010)

= 241/4413 ca NKVM (5,5%)

= 11/26 loai phau thuéat c6 nguy co cao hon CDC-NHSN: nao vét hach
RR = 20,0; rudt thira RR = 2,54; tui mat RR=7,76; dai trang RR =
4,56; vét thwong hé RR = 4,70; da day RR = 4,26; than RR = 10,2;
tuyén tién liét RR = 5,71; tuyén giap va can giap RR = 9,27; cat t
cung qua nga am dao RR =12,3



VIET NAM CO NHIEU YEU TO THUAN LQ'1 TANG NGUY CO
NHIEM KHUAN VET MO

Patient Factors Procedural Factors
Diabetes mellitus/perioperative Shaving of site the night prior to
hyperglycemia procedure
Concurrent tobacco use Use of razor for hair removal
Remote infection at time of surgery Improper preoperative skin
Obesity preparation
Malnutrition Improper antimicrobial prophylaxis
Low preoperative serum albumin (wrong drug, wrong dose, wrong
Concurrent steroid use time of administration)
Prolonged preoperative stay* Failure to timely redose antibiotics
Prior site irradiation in prolonged procedures
Colonization with S. aureus Inadequate OR ventilation

Increased OR traffic

Poor surgical technique (poor
hemostasis, tissue trauma)

Break in sterile technique and asepsis

Perioperative hypothermia, hypoxia

Improper use of flash sterilization of
instruments

Guideline for prevention of surgical site infection. Hospital Infection Control
Practices Advisory Committee. Infect. Control Hosp. Epidemiol. 1999, 20: 250-278.



KHANG SINH TRONG NGOAI KHOA: THACH THU'C CUA
VI KHUAN KHANG THUOC

Standard Main infecting organisms (proportions of Proportion of infections Resistance data source (patients,
prophylactic total infections) caused by pathogens resistant location, year)
antibiotic to standard prophylactic
antibiotics
Caesarean section,  Cefazolin Staphylococcus aureus (19-7%), Escherichiacoli ~ 38-7% NHSN data for 16 019 surgical site

hysterectomy

Transrectal prostate
biopsy

Fluoroquinolone

Spinal surgery, total  Cefazolin
hip replacement,

hip fracture surgery

Pacemaker Cefazolin

implantation

Cefazolin and
metronidazole

Appendectomy,
colorectal surgery

Cancer
chemotherapy

Fluoroquinolone

NHSN=National Healthcare Safety Network.

(12-9%), coagulase-negative staphylococci
(7-1%), Enterococcus faecalis (8-3%),
Streptococcus spp (7-6%)

E coli (91-0%), Pseudomonas aeruginosa (9-0%)*

Saureus (47-1%), coagulase-negative
staphylococci (11-0%), Streptococcus spp
(5-6%), E faecalis (4-6%), P aeruginosa (4-4%)
Saureus (30-7%), coagulase-negative
staphylococci (13-4%), P aeruginosa (7-9%),
E coli (6-4%), Klebsiella pneumoniae/

Klebsiella oxytoca (5-9%)

E coli (18-6%), S aureus (11-5%), E faecalis
(9-3%), Enterococcus spp (5-9%), P aeruginosa
(5-6%)

Meticillin-resistant S aureus (11-3%),
multidrug-resistant E coli (8-0%),
vancomycin-resistant enterococci (4-2%),
multidrug-resistant P aeruginosa (3-3%)

Clinical isolates: 50-0-90-0%;
pre-biopsy rectal cultures: 20-5%

47-7%

50-9%

432%

26-8%

infections, USA, 2009-10°

Various (review);” data from
2673 men in five countries®

NHSN data for 16 019 surgical site
infections, USA, 2009-10°

NHSN data for 16 019 surgical site
infections, USA, 2009-105

NHSN data for 16 019 surgical site
infections, USA, 2009-10°

Data from 622 patients with
bacteraemia at the University of
Texas Cancer Center, 2005-06°

Teillant A et al. Lancet Infect. Dis 2015; 15: 1429-1437




CO NHIEU PIEM THACH THUC VOI S DUNG KHANG SINH
DU PHONG TRONG THUC HANH

= Ty I& nhiém tring vét mé cao: 10,9% (Bé&nh vién Bach mai va Hiru Nghi)
(Nguyen D. Infect. Control. Hosp. Epidemiol. 2001, 22: 485-492), 5,5%

(nghién clru cat ngang trén 7 bénh vién, Hung NV et al. Surg. Infect. 2016;
17: 243-249), tr& thanh mét trong cac can nguyén hang dau NK bénh vién.

= Két qua phan lap vi khuan: vi khuan Gram am chiém wu thé: 64,9% (BV
Bach mai va mét s6 BV tinh phia Bac. Poan Mai Phwong, Nguyén Viét
Hung. Tap chi Y hoc lam sang 2011, 7, 64-69)

= Ty I& dé khang khang sinh & mc dd bao déng: bénh vién Cho ray 90% tu
cau la MRSA, 91% P. aeruginosa khang ceftazidim, 38% E. coli khang
cefotaxim (Le AT et al. Infect. Control Hosp. Epidemiol. 2006, 27: 855-862)

B Thay dbi chi dinh, Iwa chon khang sinh dw phong?



SU DUNG KHANG SINH DU’ PHONG TRONG THU'C HANH

Tinh trang sir dung khang sinh S6 bénh nhan Ty 1€ %
Khong str dung 0 0
Truée md 42 21,65
Theo kiéu “du phong” 194 100
Str dung "
Trong khi mo 29 14,95
Sau md 194 100

Nguyén Thj Thu Hwong. Trién khai thi diém chwong trinh khang sinh dw phong trong cat tai mat
nodi soi tai bénh vién Pai hoc Y Ha ni. Luan van Ths Dwoc hoc 2012




SU DUNG KHANG SINH DU’ PHONG TRONG THU'C HANH

Nhom khang sinh

Thoi diém mo
(ty 1€ bénh nhan c6 st dung khang sinh %)

.z “Dw 2 Sau
Trwdc mo N Trong mo P
phong mo
Nhom Penicillin
- Amoxicillin 0 0 0 6,7
- Amoxicillin + a.clavulanic 3,6 53,09 10,31 25,77
- Piperacillin + tazobactam 0 2,06 0 2,06
-Ticarcillin + kali clavulanat | O 0,52 0 0
Nhém cephalosporin
- Cefuroxim 0 22,68 2,58 19,59
- Ceftriaxon 2,06 8,76 0 11,34
- Ceftazidim 5,15 12,37 0,52 18,04
- Cefoperazon 3,6 28,87 1,55 32,47
Nhém aminoglycosid
- Gentamicin 0,52 1,03 0 1,03
- Netilmicin 0,52 11,34 0 12,37
Nhoém 5 = nitro imidazol
- Metronidazol 4,12 12,89 0 16,49
Nhom lincosamid
- Clindamycin 0,52 2,06 0 0
Nhém quinolon
- Ciprofloxacin 1,54 2,58 0 3,61
- Levofloxacin 0,52 0,52 0 0,52

Nguyén Thi Thu Hwong. Trién khai
thi diém chwong trinh khang sinh
dw phong trong cat tii mat ndi soi
tai bénh vién Pai hoc Y Ha ndi.
Luan van Ths Dwoc hoc 2012



Tiéu chi can nhac trong lwa chon va st dung khang sinh

Vi khuan

- D6 nhay cam vé&i khang sinh

- Tan suat dé khang TNFECTIONSTTE

Khang sinh

- PK: xam nhap cla KS vao vi tri nhiém
khuan

- Lién quan PK/PD PATHOGEN e
- Pac tinh, twong tac thubc M;c PATHOPHYSIOLOGY
- Gia thanh

Ngwei bénh

- Sinh ly: tré em, ngw&i gia, PN c6 thai, cho con bu
- Bénh ly: suy gan, suy than, suy gidm mién dich, tién st di &ng...

- Tinh trang nhiém khuan
Pea F, Viale P. Crit. Care 2009; 13: 214



KHANG SINH DU PHONG PHAU THUAT

Transient bacteria f——— —— - }Epidermis

I Resident bacteria | // )\l ‘ %"
- R\ 0.70 —
b - £

Sebaceous gland

Dermis

Sheath of hair root w2\ . .
B e (Ve g 0.60 — Prophylaxis not given
Sweat gland H“.\'-f' - 4«.:‘ > \ > s 050 _
= 0.40 -

Prophylaxis given

Total bacterial count (logqo scale)

Khang sinh dw phong lam giam dén mirc thap nhat lwgng vi khuan
(thworng tru hoac thoang qua),trén bé mat da xuong dwoi mirc
cO thé gay nhiém tring va kiém soat dwoc béi hé mién dich

Houang ET et al. J. Hosp. Infect. 1991, 19: 181-189.



CHi DINH KHANG SINH DI PHONG PHAU THUAT

Phu thudc vao cac yéu td nguy co’

1. Tinh trang bénh nhan
2. Loai phau thuéat
3. D6 dai cudc phau thuat

4. Yéu t6 nguy co khac

Mc:dr'f;ied fror;r Mangram AJ, Horan TC, Pearson ML, et al. Guideline for
prevention of surgical site infection, 1999. Hospital Infection Control Practices
Advisory Committee. Infect Control Hosp Epidemiol. 1999,20:250-278; quiz
279-280.



CHi BINH KHANG SINH DU’ PHONG PHAU THUAT
Yéu to thudc ve bénh nhan

TABLE 318-2 Selected Factors Associated with

an Increased Risk for Surgical Site Infection

Patient Factors

Diabetes mellitus/perioperative hyperglycemia
Concurrent tobacco use

Remote infection at time of surgery
Obesity

Low preoperative serum albumin
Malnutrition

Concurrent steroid use

Prolonged preoperative stay*

Prior site irradiation

Colonization with Staphylococcus aureus

Mc:;df');ied fror?r Mangram AJ, Horan TC, Pearson ML, et al. Guideline for
prevention of surgical site infection, 1999. Hospital Infection Control Practices
Advisory Committee. Infect Control Hosp Epidemiol. 1999,20:250-278; quiz
279-280.



CHi DINH KHANG SINH DI PHONG PHAU THUAT

Kham va danh gia bénh nhan trwéc mo (hdi chan): diém
ASA danh gia toan trang bénh nhan

17:\:]R B Py W American Society of Anesthesiologists Physical
Status Classification

Class Description

1 Normal healthy patient

2 Mild systemic disease

3 Severe systemic disease that Is not incapacitating

4 Incapacitating systemic disease that is a constant threat to life
5 Not expected to survive 24 hours with or without operation

Data from Owens WD, Felts JA, Spitznagel EL: ASA physical status classifications: A study oi
consistency of ratings. Anesthesiology 1978,49:239-243.



CHI BINH KHANG SINH DU PHONG PHAU THUAT

Yéu to thudc vé loai phau thuat

TABLE 318-1 Classification of Operative Wounds

by Level of Bacterial Contamination

Class I: Clean Wound

An uninfected operative wound in which no inflammation is encountered, and
the respiratory, alimentary, genital, or uninfected urinary tract is not entered.
In addition, clean wounds are primarily closed and, if necessary, drained with
closed drainage. Operative incisional wounds that follow nonpenetrating
(blunt) trauma should be included in this category if they meet the criteria.

Class ll: Clean-Contaminated Wound

An operative wound in which the respiratory, alimentary, genital, or urinary
tracts are entered under controlled conditions and without unusual
contamination. Specifically, operations involving the biliary tract, appendix,
vagina, and oropharynx are included in this category, provided no evidence of
infection or major break in technique is encountered.

Class lll: Contaminated Wound

Open, fresh, accidental wounds. In addition, operations with major breaks in
sterile technigue (e.g., open cardiac massage) or gross spillage from the
gastrointestinal tract, and incisions in which acute, nonpurulent inflammation
is encountered are included in this category.

Class IV: Dirty-Infected Wound

Old traumatic wounds with retained devitalized tissue and those that involve
existing clinical infection or perforated viscera. This definition suggests that
the organisms causing postoperative infection were present in the operative
field before the operation.

Mc:;df');ied fror?r Mangram AJ, Horan TC, Pearson ML, et al. Guideline for
prevention of surgical site infection, 1999. Hospital Infection Control Practices
Advisory Committee. Infect Control Hosp Epidemiol. 1999,20:250-278; quiz
279-280.



KHANG SINH DU PHONG TRONG PT TIET NIEU

Phan loai thi thuat néi soi Tiét niéu chan doan va diéu tri

Mirc 46 |Khuin [Tha thuat [TURBTva [URS SWL KSDP
nhiém |niéu |chan doan [TURP PNL
Sach (I) |[Khong |Soi bang Dot budu NOi soi niéu  [Soi than hoac|Khong
quang bang quang |quan chéan sOi niéu quan
XN niéu dong|nhd doan (daon don gian
hoc gian)
Khong tién sl
NKDTN
Sach Khong |Sinh thiét TURBT v&i Soi khong Soi than hodc|1 liéu trudc
nhiém tuyén tién liét|budu I16n phuc tap niéu quan (ubng) hodc
(1I1) xuyén tang |[TURP (khong b€ tac,|don gian, bé |trong (tiém
sinh mon khong dit  [tic mic d6  |[TM) phau
stent, soi vUa va/hoac |thuat
khong kham) |co tién sir
Co tién su NKDTN
NKDTN

Nguén: PGS Nguyén Phic Cam Hoang, BV Binh dan, TP H6 Chi Minh




KHANG SINH DU PHONG TRONG PT TIET NIEU

Phan loai tha thuat néi soi Tiét niéu chan doan va diéu tri

Mirc d6 |Khudn |Tha thudt |[TURBTva |URS SWL KSDP

nhiém |[niéu |chan doan |TURP PNL

Nhiém |CS Sinh thiét  |TURBT v§i  |Séi phlic tap |Soi phirc tap [Kiém soat

(III) TTL xuyén  |budu hoai tor |(b& tdc mic |Cd b€ tdc  |khuan niéu
tang sinh Khuan niéu  |dd vira, s6i  |CO thong md |trude PT (3-5
mon co tiéen |TURP nguci |kham) thanrada/ |ngay)
st NKDTN / |dang mang thong JJ 1 lieu KS lic
xuyén truc  |6ng thong phau thuét
trang ti€u hodc co Xem xét

khuén niéu dung KS kéo
dai

Nhiém  |C6 Sinh thiét D&u hiéu LS ca nhiém khuan tiét niéu  [KS diéu tri

khuan / TTL & ngudi Dan Iuu néu can thiét dua vao do

Ban (IV) mang thong TUR-BT, TUR-P cép ctiu nhay cam
tiéu / nhiém clia VK

khuan tiét
niéu

Nguén: PGS Nguyén Phic Cam Hoang, BV Binh dan, TP H6 Chi Minh




KHANG SINH DU PHONG TRONG PT TIET NIEU

Phan loai PT Tiét niéu lién quan dén cac mirc do nhiém khuan vét mo

Mic d6 nhiém|M6 ta Phau thuat mé hodc NSOB |KSDP
khuan cta vung
phau thuat

Sach (I) Ving mé& khdng bi nhiém Cat than don gian Khong
Khong di vao dudng niéu-sinh|Phau thudt biu chuong trinh
duc Th&t 6ng dan tinh
Khdéng cé béng chirng viém Phau thudt dan tinh mach
Ky thuadt md khéng gay pha v&|tinh
cau truc
Sach nhiém (IIA) [DBi vao dudng niéu sinh duc ma|Tao hinh khic ndi bé than —|1 lidu trudc (udng)
khong c6 hodc cé it trao nudc|niéu quan hodc trong (tiém
ti€u ra ngoai Cit mot phan than cd budu  |tinh  mach)  phau

Khong lam dit 6ng dan ti€u | CAt tuyén tién liét tan g6c  |thuat
Ky thudt mé khong gy pha v8|Phau thudt bang quang, cat

cau truc mot phan bang quang
Sach nhiém (lién|Pi vao dudng tiéu hda ma|Chuyén luu nudc tiu (rudt|l lidu trudc (u) hodc
quan dén rudt)|khoéng hodc rat it trao dich tiéu|non) trong (tiém TM)
(1IB) hda Bang quang thay thé truc vi,|phau thuat

Ky thudt mé khéng gy pha v&|8ng hodi trang

cau trac

Nguén: PGS Nguyén Phic Cam Hoang, BV Binh dan, TP H6 Chi Minh



KHANG SINH DU PHONG TRONG PT TIET NIEU

Phan loai PT Tiét niéu lién quan dén cac mirc dd nhiém khuan vét mé

Mirc do nhiém
khuan cua
viing phau
thuat

Mo ta

Phau thuit mé

hoac NSOB

KSDP

Nhiém (III)

bi vao dudng niéu-sinh duc
va/hoac 6ng tiéu hoda, lam
trao dich tiéu hda, mo viém
Cé khuén niéu

Ky thudt moé gay pha vd

Chuyén luu nudc tiéu
(rudt gia)

Trao dich tiéu héa (tu
rudt non va rudt gia)
Bénh Ong tiéu hoa

Kiém soat khuan niéu
trudc mo

1 lieu KS lic phau
thuat

Xem xét dung KS kéo

cau trdc nhiéu dong thai dai
Cac vét thucng hd mdi Phdu  thudt chan
thuaong
Ban (IV) C6 nhiém khuan trudc Dan luu apxe. Piéu tri theo tinh
Thung tang PT chdn thuong ban|nhay cla VK

Vét thuong do chan thucng
cll

IGn.

Nguén: PGS Nguyén Phic Cam Hoang, BV Binh dan, TP H6 Chi Minh




CHI BINH KHANG SINH DU PHONG PHAU THUAT

>
N

Yéu to thudc ve do dai cua cudc mo

Number of Percentiles (Minutes)

Procedure Category Operations 25th 50th 75th
Coronary artery bypass graft 7,553 190 240 293
Cardiac surgery 1,042 134 204 285
Other cardiovascular system 1,032 38 62 110
Thoracic surgery 1,181 &7 105 160
Other respiratory system 170 25 50 86
Appendectomy 1,569 32 49 70
Bile duct, liver, or pancreatic surgery 210 105 149 224
Chulecystectamy 4,508 50 73 110
Colon surgary 2,285 g4 125 180
Gastric surgery 802 2 95 152
Simall bowel surgery 533 80 125 199
Laparatomy 2,630 415 75 113
Other digestive system 638 58 94 150
Limb amputation 1,292 3l 55 8%
Spinal fusion 5,657 65 100 150
Open raduction of fracture 4419 50 82 130
Joint prosthesis 5,696 a2 123 163
Other musculoskeletal system 5,552 40 75 123
Cesarean section 7,171 35 45 57
Abdominal hysterectamy 4,002 70 50 120
Yaginal hysterectomy 847 29 83 118
Other obstetrical proceduras 27 20 35 60
Nephrectormy 3zl 39 137 1688

Phau thuat dwoc coi 1a dai néu dd dai cudc md > t& phan vi 75% do
dai cia phau thuat do



CHi DINH KHANG SINH DU PHONG PHAU THUAT

Kham va danh gia bénh nhan trwéc moé (hdi chan): diém
nguy co NNIS

Score ascribed

Risk factor
0 1
Physical condition of patient according to the ASA classification <3 =3
Class of contamination of surgical wound according to the NRC Clean or potentially Contaminated or
classification contaminated infected

Length of surgery (in terms of the 75 percentile for the procedure) <75 >75




CHi DINH KHANG SINH DU PHONG PHAU THUAT

Kham va danh gia bénh nhan trwéc moé (hdi chan): diém
nguy co SENIC

Risk factors Exact Score p
coefficient

Surgery longer than 2 h 1.04 1 <0.0001

Contaminated/infected 1.04 1 <0.0001
surgery

Abdominal surgery 1.12 1 <0.0001

More than 3 discharge 0.86 1 <0.0001
diagnoses

Haley RW, Culver D.H., M(;rga}l W.M.,, et al. Identifying patients
at high risk of surgical wound infection. A simple multivariate

index of patient susceptibility and wound contamination. Am J
Epidemiol 1985:121:206-15.



CHi DINH KHANG SINH DI PHONG PHAU THUAT

Moi lién quan gitra diém NNIS va ty 1é NKVM

-\ IR by A9 Surgical Site Infection Incidence (%) Stratified by
NRC Wound Classification and SENIC Risk Factors

No. of SENIC Clean-

Risk Factors Clean  Contaminated Contaminated Dirty
0 1.1 0.6 N/A N/A

1 39 2.8 4.5 6.7
2 8.4 8.4 8.3 10.9
5 15.8 17.7 11.0 18.8
4 N/A N/A 239 274

Gaynes RP, Culver DH, Horan TG, et al. Surgical site infection (5S1) rates in the United States, 1992-
1998: The national nosocomial infections surveillance system basic SSI risk index. Clin Infect Dis
2001:33(Suppl 2):569-S77. Copyright The University of Chicago Press.



CHI BINH KHANG SINH DU PHONG PHAU THUAT

Loai PT

Sach

Sach— Nhiém

Nhiém

Ban

Hwéng dan
ASHP/SIGN/NICE/ Australia
Khéng dung KSDP trir nguy

co cao/ bién chirng
KS dw phong

KS dw phong

KS diéu tri + dw phong

HD st dung khang
sinh cha Bo y te
Khang sinh
dw phong

KS dy phong
KS dieu tri + dw
phong

KS diéu tri + dy
phong



S’ DUNG KHANG SINH DU PHONG PHAU THUAT
1. Th&i diém str dung khéang sinh dw phong

6.-

N w EEN &3

Infection rate per 100 procedures

o

>2h 2h 1h . ith 2h 3h 4h 5h 6h 7h 8h 9h 10h >10h

Before incision After incision

A Incision

Thoi diém st dung khang sinh dw
phong va ty 1& nhiém tring

A: 2847 bénh nhan mé phién (Classen
DC. NEJM 1992, 326: 282-186)

B: 3656 b&nh nhan phau thuat tim,
khép va phu khoa. (Stenberg JP. Arch.
Surg. 2009)

Infection rate per 100 procedures

o

D

(&)

I

w

N

—

o

Illl Il

31-60 min 0-30 min 0—30m|n =31 min
Before incision After incision
Incision



KHANG SINH DU PHONG TRONG PHAU THUAT

Operative procedure time

£ .

Vulnerable
/* period

MIC for organism(s)

of concern \

Antibiotic concentration in tissue
“‘h-.__h__h‘_\-‘

Muc tiéu: nong doé khang sinh tai to chl'rp vwot qua MIC cua vi
khuan tai théi diem rach dao va trong suot th&i gian phau thuat.



S’ DUNG KHANG SINH DU PHONG PHAU THUAT
1. Th&i diém str dung khéang sinh dw phong

Medicine
I Meta-Analysis of Observational Studies in Epidemiology e I CI n e

| OPEN_
Timing of preoperative antibiotic prophylaxis in
54,552 patients and the risk of surgical site
infection

A systematic review and meta-analysis

Stijn Willem de Jonge, MD?, Sarah L. Gans, MD, PhD?, Jasper J. Atema, MD, PhD?, Joseph S. Solomkin, MDP,
Patchen E. Dellinger, MD®, Marja A. Boermeester, MD, PhD®"

Medicine (2017) 96:29(e6903)

Received: 19 December 2016 / Received in final form: 18 April 2017 / Accepted:
19 April 2017

http://dx.doi.org/10.1097/MD.0000000000006903

Fourteen papers with 54,552 patients were included in this review. In a quantitative analysis, there was no significant difference
when SAP was administered 120-60 minutes prior to incision compared to administration 60-0 minutes prior to incision. Studies
investigating different timing intervals within the last 60 minutes time frame reported contradictive results. The risk of SSI almost
doubled when SAP was administered after first incision (OR:1.89; 95%ClI:[1.05-3.40]) and was 5 times higher when administered
more than 120 minutes prior to incision (OR5.26; 95%Cl:[3.29-8.39)).

Administration of antibiotic prophylaxis more than 120 minutes before incision or after incision is associated a higher risk of surgical
site infections than administration less than 120 minutes before incision. Within this 120-minute time frame prior to incision, no
differential effects could be identified. The broadly accepted recommendation to administer prophylaxis within a 60-minute time
frame prior to incision could not be substantiated.




S’ DUNG KHANG SINH DU PHONG PHAU THUAT

1. Thevi dié rd kha inh dw phc
. Thoi diem sty dung khang sinh dw phong
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI
Classen 1992 0.7419 0.6392 22.1% 2.10[0.60, 7.35] —r——
Ho 2011 0.0227 0.631 22.6% 1.02 [0.30, 3.52] E—
Steinberg 2009 0.6729 0.5631 28.4% 1.96 [0.65, 5.91] Sni—
van Kasteren 2007 1.0296 0.5791 26.9% 2.80[0.90, 8.71] A S—
Total (95% CI) 100.0% 1.89 [1.05, 3.40] s
i 2 - - Chi? = = = R = 5 + + G
Heterogeneity. Tau? = 0.00; Chi* = 1.44, df =3 (P = 0.70); I* = 0% b o1 o1 % 100

Test for overall effect: Z = 2.12 (P = 0.03) Favours post-incision Favours pre-incision

A
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Classen 1992 14586 0.4443 28.9% 4.30[1.80, 10.27] SO ——.
Maxima 1997 17613 0.3181 56.4% 5.82([3.12, 10.86] ——
Munoz 1995 16639 0.6221 14.7% 5.28[1.56, 17.87]
Total (95% CI) 100.0% 5.26 [3.29, 8.39] <
Heterogeneity: Tau? = 0.00; Chi? = 0.31, df = 2 (P = 0.86); I? = 0% k + t i
4 y 0.01 0.1 L 10 100
Test for overall effect: Z = 6.95 (P < 0.00001) Favours more than 120 min Favours within 120 min
B
120-60 min 60-0 min Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Classen 1992 5 699 5 1009 5.1% 1.45 [0.42, 5.02] smmnil
Garey 2006 68 888 10 191 16.9% 1.50[0.76, 2.97] Sy ——
kasatpibal 2006 8 1004 9 814 8.6% 0.72 [0.28, 1.87] Sl e—
Steinberg 2008 12 489 60 2897 20.1% 1.19[0.64, 2.23] s L
van Kasteren 2007 5 115 39 1681 8.7% 1.91[0.74, 4.95] R ——
Weber 2008 24 464 156 3372 40.6% 1.12 [0.72, 1.75]
Total (95% CI) 3659 9964 100.0% 1.22 [0.92, 1.61)
Total events 122 279
Heterogeneity: Tau® = 0.00; Chi® = 2.60, df =5 (P = 0.76); I = 0% [ + {
0.01 0.1 L] 10 100
Test for overall effect: Z = 1.38 (P = 0.17) Favours 120-60 min Favours 60-0 min
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI
Ho 2011 0.5499 0.2719 25.6% 1.73[1.02, 2.95] —-—
Steinberg 2009 0.5539 0.2929 25.0% 1.74[0.98, 3.09] . —
van Kasteren 2007 -0.1054 0.4137 21.5% 0.90 [0.40, 2.02] ——
Weber 2008 -0.6678 0.1846 27.9% 0.51[0.36, 0.74] -
Total (95% CI) 100.0%  1.07 [0.53,2.17) ’—-
i 2 = v 2 = = = R = t t + t 4 4
Heterogeneity: Tau® = 0.43; Chi® = 20.16, df = 3 (P = 0.0002); I* = 85% o1 o> o' 1 3 & %

Test for overall effect: Z = 0.20 (P = 0.84)

D

Favours within 60-30 Favours within 30-0



SU DUNG KHANG SINH DU PHONG PHAU THUAT

1. Th&i diém sir dung khang sinh dw phong: tir cac hwéng dan diéu tri

Guidelines Recommendations on SAP and the related time of administration
(date issued)

SHEA/IDSA Administer only when indicated, within 1 hour before incision with superior efficiency
(2014) (8) between O and 30 minutes prior to incision compared with administration between 30
and 60 minutes.

NICE Single dose of antibiotic intravenously on starting anaesthesia. Prophylaxis should be
(2013) (11). given earlier for operations in which a tourniquet is used, that is, after rather than
before tourniquet inflation.

ASHSP Administration of the first dose of the antimicrobial beginning within 60 minutes
(2013) (4) before surgical incision is recommended. Administration of vancomycin and
fluoroquinolones should begin within 120 minutes before surgical incision because
of the prolonged infusion times required for these drugs.

The Royal College | At induction (within 60 minutes prior to incision surgery). If a tourniquet is to be

of Physicians of applied, a 15-minute period is required between the end of antibiotic administration
Ireland (2012) (9) | and tourniquet application. Single dose, except if blood loss (>1.5 L in adults or 25
mL/kg in children) and prolonged surgical procedures (4 hours).

USA Institute Within 60 minutes prior to incision. Discontinue within 24 hours (48 hours for cardiac
of Health patients).

Improvement:
surgical site
infection

(2012) (12)

Health Protection | Within 60 minutes prior to incision.
Scotland bundle Follow SIGN 104 guideline.

(2013) (10)

UK High impact Appropriate antibiotics administered within 60 minutes prior to incision and only
intervention care | repeated if there is excessive blood loss, a prolonged surgical procedure or during
bundle prosthetic surgery.

(2011)(13)




S’ DUNG KHANG SINH DU PHONG PHAU THUAT
1. Th&i diém sir dung khang sinh dw phong

GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

Recommendations

The panel recommends the administration of SAP prior to the surgical incision when indicated
(depending on the type of operation).
( Strong recommendation, low quality of evidence)

The panel recommends the administration of SAP within 120 minutes before incision, while
considering the half-life of the antibiotic.
(Strong recommendation, moderate quality of evidence)

(@), World Health
¥ Organization
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2. Lwa chon khang sinh dw phong c6 pho tac dung bao trim VK gay

NKVM

Operation Likely Pathogens*
Placement of all grafts, prostheses, Staphylococcus aureus, CONS
or implants

Cardiac S. aureus, CONS

Neurosurgery S. aureus, CONS

Breast S. aureus, CoONS, streptococci

Ophthalmic S. aureus, CoNS, streptococci, GNR

Orthopedic S. aureus, CoNS, streptococci, GNR

Noncardiac thoracic S. aureus, CoNS, Streptococciis
preumoniae, GNR

Vascular S. aureus, CoNS

Appendectomy GNR, anaerobes

Biliary tract GNR, anaerobes

Colorectal GNR, anaerobes

Gastroduodenal GNR, streptococci, oropharyngeal
anaerobes

Head and neck (with incision S. aureus, streptococci, oropharyngeal

through oropharyngeal mucosa) anaerobes

Obstetric and gynecologic GNR, enterococci, group B streptococc,
anaerobes

Urologic GNR

Guideline for prevention of surgical site infection. Hospital Infection Control
Practices Advisory Committee. Infect. Control Hosp. Epidemiol. 1999, 20: 250-278.
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2. Lwa chon KSDP c6 pho tac dung bao trim VK gay NKVM

Volume 14, Number 1, 2013 Surgical Infection
DO, 10.1089/sur'2013.9698 Society Guidelines

Clinical Practice Guidelines for Antimicrobial
Prophylaxis in Surgery

Dale W. Bratzler! E. Patchen Dellinger? Keith M. Olsen2 Trish M. Perl* Paul G. Auwaerter?
Maureen K. Bolon® Douglas N. Fish,” Lena M. Napolitano? Robert G. Sawyer? Douglas Slain'®
James P. Steinberg,' and Robert A. Weinstein'

HESE GUIDELINES WERE developed jointly by the Ameri-
can Society of Health-System Pharmacists (ASHP), the
Infectious Diseases Society of America (IDSA), the Surgical
Infection Society (SIS), and the Society for Healthcare Epide-
miology of America (SHEA). This work represents an update



KSDP TRONG PHAU THUAT: LUA CHON

Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents*® B-Lactam Allergy Evidence*
Cardiac
Coronary artery bypass Cefazolin, cefuroxime Clindamycin,d vancomycind A
Cardiac device insertion procedures (e.g., pacemaker Cefazolin, cefuroxime Clindamycin, vancomycin A
implantation)
Ventricular assist devices Cefazolin, cefuroxime Clindamycin, vancomycin C
Thoracic
Noncardiac procedures, including lobectomy, Cefazolin, ampicillin-sulbactam Clindamycin,? vancomycind A
pneumonectomy, lung resection, and thoracotomy
Video-assisted thoracoscopic surgery Cefazolin, ampicillin-sulbactam Clindamycin,? vancomycind C
Gastroduodenal®
Procedures involving entry into lumen of gastrointestinal Cefazolin Clindamycin or vancomycin + A
tract (bariatric, pancreaticoduodenectomy’) aminoglycosided or aztreonam or
fluoroquinolone™
Procedures without entry into gastrointestinal tract Cefazolin Clindamycin or vancomycin + A
(antireflux, highly selective vagotomy) for high-risk aminoglycoside? or aztreonam or
patients fluoroquinolone™
Biliary tract
Open procedure Cefazolin, cefoxitin, cefotetan, ceftriaxone Clindamycin or vancomycin + A
ampicillin-sulbactam® aminoglycoside? or aztreonam or
fluoroquinolone™
Metronidazole + aminoglycoside® or
fluoroquinolone™
Laparoscopic procedure
Elective, low-risk None None A
Elective, high-risk' Cefazolin, cefoxitin, cefotetan, ceftriaxone* Clindamycin or vancomycin + A
ampicillin-sulbactam® aminoglycoside? or aztreonam or
fluoroquinolone®
Metronidazole + aminoglycoside? or
fluoroquinolone®’
Appendectomy for uncomplicated appendicitis Cefoxitin, cefotetan, cefazolin + metronidazole Clindamycin + aminoglycoside? or A
aztreonam or fluoroquinolone™
Metronidazole + aminoglycoside? or
fluoroquinolone"
Small intestine
Nonobstructed Cefazolin Clindamycin + aminoglycoside? or @

aztreonam or fluoroquinolone®




KSDP TRONG PHAU THUAT: LUA CHON

Alternative Agents in Pts With Strength of
Type of Procedure Recommended Agents*? B-Lactam Allergy Evidence©
Obstructed Cefazolin + metronidazole, cefoxitin, cefotetan Metronidazole + aminoglycoside? or C
fluoroquinolone™
Hernia repair (hernioplasty and herniorrhaphy) Cefazolin Clindamycin, vancomycin A
Colorectal™ Cefazolin + metronidazole, cefoxitin, cefotetan, Clindamycin + aminoglycoside? or A
ampicillin-sulbactam, ceftriaxone + aztreonam or fluoroquinolone™,
metronidazole,"ertapenem metronidazole + aminoglycoside? or
fluoroquinolone™
Head and neck
Clean None None B
Clean with placement of prosthesis (excludes tympanostomy  Cefazolin, cefuroxime Clindamycin® C
tubes)
Clean-contaminated cancer surgery Cefazolin + metronidazole, cefuroxime + Clindamycin® A
metronidazole, ampicillin-sulbactam
Other clean-contaminated procedures with the exception of  Cefazolin + metronidazole, cefuroxime + Clindamycin® B
tonsillectomy and functional endoscopic sinus procedures metronidazole, ampicillin-sulbactam
Neurosurgery
Elective craniotomy and cerebrospinal fluid-shunting Cefazolin Clindamycin, vancomycin® A
procedures
Implantation of intrathecal pumps Cefazolin Clindamycin,® vancomycin® C
Cesarean delivery Cefazolin Clindamycin + aminoglycoside? A
Hysterectomy (vaginal or abdominal) Cefazolin, cefotetan, cefoxitin, ampicillin— Clindamycin or vancomycin + A
sulbactam” aminoglycoside? or aztreonam or
fluoroquinolone™
Metronidazole + aminoglycoside? or
fluoroquinolone™
Urologic
Lower tract instrumentation with risk factors for infection Fluoroquinolone, " trimethoprim- Aminoglycoside? with or without A
(includes transrectal prostate biopsy) sulfamethoxazole, cefazolin clindamycin
Clean without entry into urinary tract Cefazolin (the addition of a single dose of an Clindamycin,? vancomycin® A
aminoglycoside may be recommended for
placement of prosthetic material [e.g., penile
prosthesis])
Involving implanted prosthesis Cefazolin + aminoglycoside, cefazolin + aztreonam,  Clindamycin + aminoglycoside A
ampicillin-sulbactam or aztreonam, vancomycin
aminoglycoside or aztreonam
Clean with entry into urinary tract Cefazolin (the addition of a single dose of an Fluoroquinolone,™ aminoglycoside? A
aminoglycoside may be recommended for with or without clindamycin
placement of prosthetic material [e.g., penile
prosthesis])
Clean-contaminated Cefazolin + metronidazole, cefoxitin Fluoroquinolone,™ aminoglycoside? + A

metronidazole or clindamycin

- P




SU DUNG KHANG SINH DU PHONG TRONG THU'C HANH

Cac BS chon khang sinh gi

Table 3. Proportion of Patients Who Received a Prophylactic Antimicrobial |

No. of Patients Who Received Appropriate Antimicrobi

Type of Operation Mo. of Patients Undergoing Operationt
All 30 866/33 229

Cardiac 7517/7843

Vascular 2886/3140

Hip or knee arthroplasty 14 605/14 996

Colon 3683/4855

Hysterectomy 2175/2395

Bratzler DW et al. Arch. Surg. 2005; 140: 174-182

Table 4. Most Commonly Prescribed Agents for Patients
Who Received Any Antimicrobial or Combination of
Antimicrohials Consistent With Surgical Antimicrobial

Prophylaxis Guidelines*

Antimicrobial No. (%)
Cardiac 7517 (100)
Cefazolin sodium 5270 (70.1)
Cefuroxime sodium 1751 (23.3)
Vancomycin hydrochloridet 1708 (22.7)
Gentamicin sulfatet 299 (4.0
Levofloxacing 149 (2.0)
Vascular 2886 (100)
Cefazolin 2570 (89.1)
Vancomycint 257 (8.9)
Cefuroxime 176 (6.1)
Bacitracint 83 (2.9)
Clindamycin 69 (2.4)
Hip or knee arthroplasty 14605 (100)
Cefazolin 13401 (92.4)
Vancomycint 946 (6.5)
Gentamicing 822 (5.6)
Tobramycin sodium 720 (4.9)
Clindamycin phosphate 377 (2.6)
Colon 3683 (100)
Cefotetan disodium 1944 (52.8)
Cefoxitin sodium 1131 (30.7)
Neomycin sulfate and erythromycin base 868 (23.6)
Metronidazole hydrochloride 435(11.8)
Cefazolin 339(9.2)
Hysterectormy 2175 (100}
Cefazolin 1369 (62.9)
Cefotetan 609 (28.0)
Cefoxitin 281 (12.9)
Gentamicin 74 (3.4)
(2.2

Metronidazole
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NO. OF PERCENT OF

, F ISOLATES ISOLATES
2. Lwa chon KSDP c0 pho tac  parHoGen TESTED  RESISTANT
du ng bao trum VK g éy NKVM Staphylococcus aureus
Resistant to oxacillin/methicillin (MRSA) 6304 43.7%
Enterococcus faecium
. Resistant to vancomycin (VRE) 509 62.3%
Gia téng dé khéng cua cac Escherichia coli
Chl]ng Vi khuén phén |ép tl‘J’ Vét Extended-spectrL.Jm cephalosporin resistant 1627 10.9%
F , s 2. Carbapenem resistant 1330 2.0%
mOo: ||$U CO Iam thay dOI IU’a Multidrug resistant 1390 1.6%
chon khéng sinh dw ph(‘)ng’? Pseudomonas aeruginosa
Extended-spectrum cephalosporin resistant 1097 10.2%
Fluoroguinolone resistant 1111 16.9%
Carbapenem resistant 872 11.0%
Multidrug resistant 1053 5.3%
Enterobacter spp.
Extended-spectrum cephalosporin resistant 816 27.7%
Carbapenem resistant 594 2.4%
Multidrug resistant 648 1.7%
Klebsiella spp.
Extended-spectrum cephalosporin resistant 710 13.2%
Carbapenem resistant 582 7.9%
Multidrug resistant 621 6.8%
Acinetobacter spp.
Modified from Sievert DM, Ricks P Edwards JR, et al. Antimicrobial-resistant Carbapenem resistant 102 37.3%
pathogens associated with healthcare-associated infections: summary of data . .
reported to the National Healthcare Safety Network at the Centers for Disease Multidrug resistant 114 43.9%
Control and Prevention, 2009-2010. Infect Control Hosp Epidemiol. 2073;34:

ARSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant

1-14. .
nterococcl.
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2. Lwa chon KSDP: cephalosporin thé hé 3?

third generation cephalosporins  conventional Odds Ratio Odds Ratio
_Study or Subqroup Events Total Events Total Weight M-H, Fix % Cl Year M-H, Fixed, 95% CI
Pons, 1993 5 422 5 404 143% 096(0.27,3.33 1993 I [
Whitby, 2000 8 NS 7 298 199%  1.08(0.39,3.03] 2000 P pi—
Zhu, 2001 3 92 2 88 56% 1.45(0.24,8.89) 2001
Erman, 2007 13 247 15 236 41.2%  0.82(0.38,1.76) 2007 —i—
Nejat, 2008 7 52 8 55 191% 091(0.31,2.73) 2008 .
Total (95% Cl) 1128 1081 100.0%  0.94[0.59,1.52) ‘
Total events 36 37 . . . '
Heterogeneity: Chi*= 0.42, df=4 (P = 0.98); F=0% 0.01 01 1 10 100

Testlor overall efiect. 2= 0.24 (P=0.81) third generation cephalosporin conventional

Phan tich gop két qua 5 TNLS ngau nhién, doi chirng (2209 bénh nhan).
Khong c6 sy vwot tréi hon vé nguy co SSI ¢ nhom dyw phong bang C3G so
v@i cac phac dé KSDP quy wdc

Liu W et al. Clin. Neurol. Neurosurg 2014; 116: 13-19.
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2. Lwa chon KSDP: c6 nén sang loc ESBL trwéc phau thuét

GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

4.3 Screening for extended-spectrum beta-lactamase colonization
and the impact on surgical antibiotic prophylaxis

The panel decided not to formulate a recommendation due to the lack of evidence.

Rationale for the recommendation

The literature search did not identify any relevant studies comparing the tailored modification of
SAP for the prevention of SSI in areas with a high prevalence of extended spectrum beta-lactamase
(ESBL)-producing Enterobacteriacae (including patients with rectal colonization of ESBL) to no
modification of standard antibiotic prophylaxis. Furthermore, no studies comparing routine
screening for ESBL (irrespective of ESBL prevalence prior to surgery) with no screening that could
inform a recommendation for this question were identified.
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2. Lwa chon KSDP: carbapenem?
N Engl ) Med 2006;355:2640-51.

ORIGINAL ARTICLE

Ertapenem versus Cefotetan Prophylaxis
in Elective Colorectal Surgery

Kamal M.F. Itani, M.D., Samuel E. Wilson, M.D., Samir S. Awad, M.D.,
Erin H. Jensen, M.S., Tyler S. Finn, B.A., and Murray A. Abramson, M.D., M.P.H.

= TNLS ng4u nhién, déi chirng trén 1002 BN.
= Tylé SSI: 17,1% nhom KSDP ertapenem vs 26,2% nhom cefotetan
= Tang nguy co nhiém khuan do Clostridium difficile & nhém ertapenem

(1,7% vs 0,6%)

Chuwa dwa chinh thirc ertapenem vao phac dé khuyén cao KSDP
Liu W et al. Clin. Neurol. Neurosurg 2014; 116: 13-19.
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2. Lwa chon KSDP: vancomycin?
o CABG (cases) < VALVE (comparator)
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Tan suat NKVM sau phau thuat tim & 1 bénh vién c6 ty &8 MRSA cao: phan
tich chudi thoi gian giai doan 2000-2005. T thang 10/2002, vancomycin
dwoc thay thé cho cefuroxime trong phau thuat bac cau ndi chd vanh. Bénh
nhan phau thuét thay van tim dwoc sir dung vancomycin dw phong.

Garey KW et al. Antimicrob. Agent Chemother. 2008; 52: 446-451.
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2. Lwa chon KSDP: vancomycin?

SURGICAL INFECTIONS
Volume 11, Number 5, 2010
© Mary Ann Liebert, Inc.
DOI: 10.1089/sur.2009.055

Glycopeptide vs. Non-Glycopeptide Antibiotics for Prophylaxis
of Surgical Site Infections: A Systematic Review

Duncan Chambers, Gillian Worthy"* Lindsey Myers! Helen Weatherly? Rachel Elliott>" Neil Hawkins?
Mark Sculpher? and Alison Eastwood'

Conclusions: This sXstematic review did not find any evidence to support the use of glxcope}gtides in Ereference

to other antibiotics for the prevention of MRSA infections and S51s. The Limitations of the evidence make i
difficult to identify a threshold at which a switch from non-glycopeptide to glycopeptide prophylaxis should be

tecommended. Given the difficulties of addressing this issue through randomized trials, further research should
focus on hospital infection control policies, MRSA screening, and the isolation and treatment of anyone infected
with MRSA prior to surgery.
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2. Lwa chon KSDP: vancomycin?

Glycopeptides Versus g-Lactams for the Prevention of Surgical
Site Infections in Cardiovascular and Orthopedic Surgery

A Meta-Analysis

Anas Saleh, MD,* Ashish Khanna, MD,| Kevin M. Chagin, MS,1 Alison K. Klika, MS,* Douglas Johnston, MD,§
and Wael K. Barsoum, MD*

(Ann Surg 2015;261:72—-80)

= 14 TNLS v&i 8952 bénh nhan

= Glycopeptid vs beta-lactam: giam nguy co* NKVM do tu cau khang thudc:
48% (RR = 0,52, CI95%: 0,29-0,93, p=0,03), nguy co SSI do Enterococcus
64% (RR = 0,36, Cl195% 0,16-0,80, p=0,01) nhwng lam tang nguy co’ NK
ho hap 54% ( p=1,54, Cl95%: 1,19-2,01, p < 0,01)

= Beta-lactam vwot trdi hon trong NKVM nguc bé mat hodc sau, NKVM do tu
cau nhay cam
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2. Lwa chon KSDP: vancomycin?

Original Investigation

Association of a Bundled Intervention With Surgical Site
Infections Among Patients Undergoing Cardiac, Hip,

or Knee Surgery JAMA. 2015;313(21):2162-2171. doi:101001/jama.2015.5387

Marin L. Schweizer, PhD; Hsiu-Yin Chiang, MS, PhD; Edward Septimus, MD; Julia Moody, MS;
Barbara Braun, PhD; Joanne Hafner, RN, MS; Melissa A. Ward, MS; Jason Hickok, MBA, RN;
Eli N. Perencevich, MD, MS; Daniel J. Diekema, MD; Cheryl L. Richards, MJ, LPN, LMT;
Joseph E. Cavanaugh, PhD; Jonathan B. Perlin, MD, PhD; Loreen A. Herwaldt, MD

Goi dw phong:

Tam soat mang mam MRSA/MSSA qua phét mi

Mupirocin xjt mdi 2 lan/ngay x 5 ngay + tdm hang ngay x 5 ngay bang xa
phong chira chlorhexidin gluconat (CHG) trwéc PT.

Mang mam MRSA: dw phong vanco+cefuroxim/cefazolin, BN khac dw phong
cefuroxim/cefazolin

BN khéng mang mam tu cau dwoc tdm CHG tbi hom trwdc va sang hém PT.
BN khdng c6 két qua tam soat dwoc xi tri nhw MRSA (+)



S’ DUNG KHANG SINH DU PHONG PHAU THUAT

2. Lwa chon KSDP: vancomycin?

Hospitals began implementing
intervention in June 20124

No. of operations
. @ Within 25th to 75th percentils
100 - ' <25th PercentileP

i ® >75th PercentileP

80+

20 \\ | \ V\f /W U\z \ \/»\/\\M/\ W\ M\\/\\

Complex S aureus SSI Rate (per 10000 Operations)

Mar July Jan July Jan July Jan July Jan July Jan
2009 2010 2011 2012 2013 2014

Year
Ty 1& mang MRSA diéu tra dich té tai mién Bac Viét nam: 7,9% (80/1066).
Tudi tré, kinh té kha gia la yéu to6 nguy co (Nguyen KV Trans R Soc Trop
Med Hyg 2014, 108: 783-790)
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2. Lwa chon KSDP: cefoxitin/clindamycin khéng da dé dw phong ky khi

2

18
Reference: Non-SCIP Compliant Choices
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Ciprofloxacin+tmetronidazole
Cefazolirtmetronidazole
Ertapenem
Ampicillin-sulbactam
Cefazolin

Cefoxitin
Clindamicin+gentamicin
Cefotetan

Cohort hoi ctru trén 4331 bénh nhan dwoc phau thuat BTT trong chuwong trinh Michigan
Surgical Quality Coillaboratjve gMSQC): nguy co NKVM lién quan dén Iwya chon KSDP
c6 hiéu chinh v&i cac yéu to lién quan dén bénh nhén, phau thuat, KSDP udng

Hendren S et al. Ann. Surg. 2013; 257: 469-475.
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3. Liéu khang sinh dw phong

Operative procedure time
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Muc tiéu: nong dé khéang sinh tai to chirc virot qua MIC clia Vi
khuan tai théi diém rach dao va trong suot thei gian phau thuét.
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3. Liéu khang sinh dw phong

RECOMMENDED DOSE FOR RECOMMENDED REDOSING INTERVAL (FROM INITIATION

ANTIMICROBIAL ADULTS OF PREOPERATIVE DOSE) (hr)
Intravenous Agents

Ampicillin-sulbactam 3 g (ampicillin 2 g/ sulbactam 1 g) 2

Ampicillin 29 2

Aztreonam 2qg 4
Cefazolin 2 g; 3 g for persons with weight 2120 kg 4

Cefotaxime 19 3

Cefoxitin 249 2

Cefotetan 29 6

Ceftriaxone 29 NA
Ciprofloxacin 400 mg NA
Clindamycin 900 mg 6

Ertapenem 19 NA
Fluconazole 400 mg NA
Gentamicin 5 mg/kg NA
Levofloxacin 500 mg NA
Metronidazole 500 mg NA
Moxifloxacin 400 mg NA
Piperacillin-tazobactam 3375¢ 2

Vancomycin 15 mg/kg NA

Modified rom Bratzler DY Dellinger EP Olsen KM, et al. Clinical practice quidelines for antimicrobial prophylaxis in surgery. Am J Health Syst Pharm. 2013,70:195-283,
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Liéu va so lan

Gastrointestinal

Gastroduodenal
Enteric gram-negative bacilli, respiratory t
gram-positive cocci

Biliary Procedure, Open
Enteric gram-negative bacilli, enterococci,
Clostridia

Appendectomy, non-perforated

Complicated appendicitis or other
ruptured viscus
Enteric gram-negative bacilli, enterococci,

Cefazolin
ract

Cefazolin, OR

Cefoxitin
Cefoxitin, OR

Cefazolin and metronidazole

Cefoxitin, OR
Cefazolin and metronidazole, OR

anaerobes. May require additional therapy

for treatment of infection.

Meropenem, OR
Imipenem, OR

Ertapenem

30 mg/kg

30 mg/kg

40 mg/kg

40 mg/kg

30 mg/kg cefazolin
and 10 mg/kg
metronidazole

40 mg/kg

30 mg/kg cefazolin
and 10 mg/kg
metronidazole

20 mg/kg
20 mg/kg
30 mg/kg

dung beta-lactam trong khang sinh
dw phong phau thuat cho tré em

2

4 for cefazolin
8 for metronidazole

2

4 for cefazolin
8 for metronidazole

Nelson’s Pediatric Antimicrobial Therapy, 21" edition 2015-2016.
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3. Liéu khang sinh dw phong

— Total cefazolin plasma
—— Unbound cefazolin plasma
--- Unbound cefazolin interstitial fluid

-
(=
(=]
o

-=- MSSA MIC90

100

10

Cefazolin concentration (mg/L)

) ¥ ) 4
0 100 200 300 400 500
Time (mins)

Nong do cefazolin trong huyét thanh va trong dich gian bao mo co sau
lieu 2g IV 30 phut trwée rach da trong PT 6 bung

Douglas A et al. Antimicrob. Agents Chemother. 2011; 55: 5238-5242.



SU DUNG KHANG SINH DU PHONG PHAU THUAT

3. Liéu khang sinh dw phong: bénh nhan thira can

Unbound plasma Total plasma
concentrations concentrations

S
SN

ISF concentrations
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Unbound ISF cefazolin (mg/L)
S
Unbound plasma cefazolin (mg/L)
8
Total plasma cefazolin (mg/L)

0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
Time (min) Time (min) Time (min)

o

o
(=]

Nong dé cefazolin trong huyét thanh, dich gian bao mé co' & BN béo phi
(BMI=47+6) so v&i khong béo phi (BMI=28+3) sau lieu 2 g IV trwéc trong PT

Brill MJ et al. J. Antimicrob. Chemother. 2014; 69: 715-723.



KHUYEN CAO SU’ DUNG KHANG SINH DU PHONG

4. Thei gian dung khang sinh dw phong

= Khang sinh s&r dung sau khi khau khéng can thiét.

= Trong nhiéu trwdng hop hiéu qua dung liéu 1ap lai khéng vuort troi
hon ding don liéu khang sinh

= S&r dung kéo dai khang sinh 1am gia tang cac chiing vi khuan
khang thudc
= Khuyén céo dirng khang sinh dw phong trong vong 24 h sau két

thic phau thuat voi cac phau thuat sach, sach/nhiém, trén BN
khong co6 dau hiéu NK truwde phau thuéat



S’ DUNG KHANG SINH DU PHONG TRONG THU'C HANH
Théi gian st dung khang sinh dw phong

Table 5. Proportion of Patients Whose Antimicrobial Prophylaxis Was Discontinued Within 24 Hours of the End of Surgery*

No. of Patients With Discontinued Antimicrobial Prophylaxis Unweighted Weighted Median Time to
Type of Operation Within 24 h/No. of Patients Undergoing Operationt % (95% CI) % (95% Cl)# Discontinuation, h
All 13 266/32 603 40.7 (40.2-41.2) | 40.7 (40.2-41.2) 404
Cardiac 2621/7635 34.3(33.3-35.4) | 34.4(33.4-35.5) 40.9
Vascular 1305/2913 44.8 (43.0-46.6) | 45.2 (43.4-47.0) 42.7
Hip or knee arthroplasty 5295/14 575 36.3 (35.5-37.1) | 36.7 (35.9-37.4) 39.0
Colon 2013/4911 41.0(39.6-42.4) | 40.8(39.5-42.2) 57.0
Hysterectomy 2032/2569 79.1(77.5-80.7) 77.9(76.3-79.5) 214
100.0
100~ 90.7 " ~100
o0 - . B _an
795
BO - 7.3 o 80
70 ’ =70
3 B0 50.7 ‘f’”%’
& =0- 07— 505
= 40 - L4 =
0- e 226 40
20- 145 -20
o 10.0 9.3
10 6.2 6.3 10
22 27
=12 =12-24 =24-36 =36-48 =48 -0 =@0-72 =72-84 =04 -96 =06
Time After Surgery End, h
Bratzler DW et al. Arch. Surg. 2005; 140: 174-182
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4. Thei gian dung khang sinh dw phong

Cross- feedlr?h%)
CS Pathogek ‘m:

I / “

Infectnon lnh|b|t|on lStlmulatlon o

.‘.\\ / \ r

Microbiome

Pathobiome

Competitive exclusion

Twong tac gitba microbiome va pathobiome trong phau thuét



KHUYEN CAO SU’ DUNG KHANG SINH DU’ PHONG
4. Th&i gian dung khang sinh dw phong

Use of opioids
activates bacterial

Nil by mouth virulence
+ surgery/injury
Diverse/abundant + antibiotics e
microbiome
t : ‘Bloom’ in e
pathobiota \ /
§ l Flagellur-r\i'lTLH{%i" .
E M cell . .
Inadequate :
: refaunation of the Denditic MV
Prolonged microbiome to drive cell P
. starvation/chemically recovery-directed L
. defined nutrition immune response Pathoadaptive
. i immune
v . - response
- v il
Deficient . .
microbiome — ___,.—’
Day 0 | Day 1 l Day2 || Day3 | Day7 |

Prolonged use of antibiotics
suppresses refaunation

Twong tac vat chd - microbiome trong phau thuat; &nh hwéng bat loi cia tdn
thwong do phau thuat, nhin an, khang sinh, opioid dén stress va kha nang
phuc héi dap trng mién dich cla vi hé dwdng rudt

Alverdy JC et al. Br. J. Surg. 2017; 104: e14-23.
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4. Th&i gian dung khang sinh dw phong

Online Submissions: http:/ /www.wjgnet.com/esps/ World | Gastroenterol 2013 April 7; 19(13): 2104-2109
wjg@wjgnet.com ISSN 1007-9327 (print) ISSN 2219-2840 (online)
doi:10.3748/wjg.v19.i13.2104 © 2013 Baishideng. All rights reserved.

META-ANALYSLS

Extended antimicrobial prophylaxis after gastric cancer
surgery: A systematic review and meta-analysis

Chun-Dong Zhang, Yong-Ji Zeng, Zhen Li, Jing Chen, Hong-Wu Li, Jia-Kui Zhang, Dong-Qiu Dai

= 4 TNLS ngau nhién, c6 doi chirng, 1095 bénh nhan PT cat da day
= Khoéng c6 sv khac biét vé ty Ié bien chirng chung, ty &€ NKVM, NK

mod/khoang, ty Ié ro va tir vong gitta nhdm dung KSDP kéo dai so v&i

nhom dung KSDP trong mé.

= Ngoai trlr nguy co NK xa thap hon & nhom KSDP kéo dai (RR = 0,54,

CI95%: 0,34-0,86, p=0,01)



SU DUNG KHANG SINH DU PHONG PHAU THUAT

4. Th&i gian dung khang sinh dw phong
* St dung kéo dai khang sinh lam gia
tang cac chung vi khuan khang thudc

RR =1,43 (C195%: 1,07-1,92) trong
PT bac cau ndi chu-vanh

Leffler DA, Lamont JT. NEJM 2015; 372: 1539-1548.
Poeran J et al. J. Thorac Cardiovasc. Surg 2015.

Lién guan nhém khang sinh va nguy co nhiém

Class
Clindamycin
Ampicillin
Amoxicillin
Cephalosporins
Fluoroquinolones
Other penicillins
Sulfonamides
Trimethoprim

Trimethoprim—
sulfamethoxazole

Macrolides
Aminoglycosides
Bacitracin
Metronidazole
Teicoplanin
Rifampin
Chloramphenicol
Tetracyclines
Carbapenems
Daptomycin

Tigecycline

Association with
C. difficile Infection

Very common
Very common
Very common
Very common
Very common
Somewhat common
Somewhat common
Somewhat common

Somewhat common

Somewhat common
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon
Uncommon

Uncommon

khuan do Clostridium difficile




SU DUNG KHANG SINH DU PHONG PHAU THUAT

4. Th&i gian dung khang sinh dw phong

Parameter OR 95% CI P-value
Non-recommended Antibiotic Use 6.7 2.9,155 <0.01
Comorbidity Severity
Level 1 0.88 0.30,2.6 0.82
Level 2 3.8 1.1,13.9 0.04
Level 3 4.0 1.4,11.7 0.01
Antibiotics given 6 months prior 19.1 8.0,45.7 <0.01
Surgery Type
Colorectal 14 0.4,4.7 0.55
Orthopedic 3.4 1.1,10.0 0.03
Vascular, cardiac, thoracic 1.1 0.44,29 0.81
Neurosurgery 1.2 0.2,6.4 0.87
Abdominal, pelvic Ref

Ref: reference aroun.

S dung khang sinh dai hon khuyén cao (> 24 h) la yéu td nguy co doc lap
tang NK do Clostridium difficile: nghién ctru bénh (68) - chirng (220)

Balch AB et al. Plos One.



SU DUNG KHANG SINH DU PHONG PHAU THUAT

DY

4. Théi gian dung khang sinh dw phong: ttr hwéng dan diéu tri

Guidelines Recommendations on SAP duration

(date issued)

SHEA/IDSA Stop agent within 24 hours after the procedure for all procedures.
(2014) (17)

American Society
of Health-System
Pharmacists (7)

NICE
(2008) (19)

The Royal College
of Physicians

of Ireland

(2012) (21)

USA Institute
for Healthcare
Improvement:
surgical site
infection
(2012) (18)

Discontinue antibiotic prophylaxis within 24 hours after surgery.

Consider giving a single dose of antibiotic prophylaxis intravenously on starting

anaesthesia.

With the exception of a small number of surgical indications (see below), the

duration of surgical prophylaxis should be a single dose.

Duration of prophylaxis involving more than a single dose, but not for more than
24 hours: open reduction and internal fixation of compound mandibular fractures,
orthognathic surgery, complex septorhinoplasty (including grafts), head and neck surgery.

Duration for more than 24 hours, but not for more than 48 hours: open heart surgery.

Discontinue antibiotic prophylaxis within 24 hours and 48 hours for cardiac patients.

SIGN: Antibiotic
prophylaxis

in surgery
(2014) (20)

UK High impact
intervention bundle
(2011) (22)

A single dose of antibiotic with a long enough half-life to achieve activity throughout
the operation is recommended. Up to 24 hours of antibiotic prophylaxis should be
considered for arthroplasty.

Appropriate antibiotics were administered within 60 minutes prior to incision and

only repeated if there was excessive blood loss, a prolonged operation or during
prosthetic surgery.

SAP: surgical antibiotic prophylaxis; SHEA: Society for Healthcare Epidemiology of America; IDSA: Infectious Diseases
Society of America; NICE: National Institute for Health and Care Excellence; SIGN: Scottish Intercollegiate Guidelines

Network.
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4. Thei gian dung khang sinh dw phong: tir hwéng dan diéu tri

GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

Recommendation

The panel recommends against the prolongation of SAP administration after completion of the
operation for the purpose of preventing SSI.
(Strong recommendation/moderate quality of evidence)

(@), World Health
®Y Organization

e



SU DUNG KHANG SINH DU PHONG PHAU THUAT

4. Thei gian ding khang sinh dw phong: c6 nén tiép tuc dén khi rut
dan lwu

GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

/R .

'

1. The panel suggests that perioperative antibiotic prophylaxis should not be continued to the
" presence of a wound drain for the purpose of preventing SSI.
(Conditional recommendation, low quality of evidence)

quatity

2. The panel suggests removing the wound drain when clinically indicated. No evidence was found
to recommend an optimal timing of wound drain removal for the purpose of preventing SSI.
(Conditional recommendation, very low quality of evidence)

ﬁ

There is low quality evidence that prolonged

antibiotic prophylaxis in the presence of a wound
@gzﬂﬁggggg drain has neither benefit nor harm in reducing SSI

when compared to perioperative prophylaxis alone
(OR: 0.79; 95% Cl: 0.53-1.20).



Boi canh:

= 100% st dung khang sinh diéu tri
(danh gia str dung thudc)

= Phau thuat cat tai mat ndi soi 1a
phau thuat c6 nguy co thap

= Chwa thdng nhat gilra cac hwdng
dan diéu tri vé lwa chon khang sinh
dw phong: C3G vs C1G

Cau hoéi: st dung khang sinh dy
phong (cefuroxim 1,5g, nhac lai méi 8
h trong vong 24 h) c6 hiéu qua twong
dwong khang sinh diéu trj thwdng quy
trong viéc giam ty 1& nhiém tring sau
phau thuat cat tli mat ndi soi?

Pija diém nghién ctru: Khoa Ngoai,
bénh vién Pai hoc Y Ha ndi

Trién khai thi d18m ESDP trong
cit b mét ndi soi

Liy va phin nhém
ngiu nhién

MNhém chirng

MNhéom dung
cefuroxim

Ehéo st céc véutd:

- Pic difm bénh nhin

- Hidu qua khang sinh: nhiét 4, dau
hidu MEVM, nhidm khuin xa, théd
gia nam vién, t¥ 18 chuyén dd1 khang

sinh, két qua phan 13p vi khudn
- Tinh hidu qua kinh té

Banh gia

Thiét ké nghién ctru




Pac diém bénh nhan
trong 2 nhom nghién ctru

Nhom dung

Gid tri

Chi tiéu Nhém ddi chirng
Cefuroxim P
Tudi
Trung binh (tuéi) = SD 3,4+15,57 48,63 + 14,59
. 0,184
Lon nhat 67 &4
Nho nhat 8 16
Gioi tinh
Nam (%) 30 26.67 0,774
Nt (%) 70 73.33
Piém so neuyv co ASA
Trung binh + SD 1,10+ 0,31 1,13+ 0,34
, 0,688
Lon nhat 2 2
Nho nhat 1 1
Thoi gian nam vién truedc mo
Trung binh (ngay) = SD 1,63 145 1.33+0.95
. 0,343
Loén nhat 7 5
Nho nhat 1 1
Neuvén nhin phau thuat
Do soi (%) 0333 93.33
Pa polyp tii mat (%) 6,67 6,67
Théi gian phiu thuat
Trung binh (phut) + SD 4983+ 10,04 48,67 £9.05
. 0,64
Loén nhat 70 70
Nho nhat 30 30

Kim Van Vu. Tap chi Y hoc thwe hanh; s6 2/2014: 61-64




Nhém si dung khang | Nhém déi | Gia
Tieu chi danh gia ) . ; .
Két qUé n g h | én “ ‘ sinh dw phong chirng trip
’ ; Ty lé chuyen doi phac do (%) 0 0
ctru chinh ﬂ
Than nhiét sau mo6
Khéng st (%) 100 100
Sot (%) 0 0
Tinh trang vét mé + nhiém trung xa
Kho (%) 93,33 93,33
Tham mau va dich (%) 6.67 6.67
Tay do (%) 0 0
Ri wot chan chi (%) 0 0
C6 mu (%) 0 0
Nhiém tring xa (%) 0 0
Thoi gian nim vién sau mo
Trung binh (ngay) = SD 3.8+1,52 4+1,68
Lén nhat 8 9 003
Nho nhat 1 2

= Ap dung KSDP cefuroxim thwérng qui cho BN mé cat tii mat ndi soi

. Nhé,m rong v&i cac loai PT sach, sach-nhiém khac trong khoa (phau thuat
cot sbnQg)

Kim Van Vu. Tap chi Y hoc thwe hanh; s6 2/2014: 61-64
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5. Tam soat di trng v&i khang sinh beta-lactam

= Khang sinh beta-lactam 1& khang sinh dwoc sir dung nhiéu nhat trong
dw phong.

= Can thiét phai tam soat di (rng qua hai tién st di (rng va di irng thubc
= Can nhac di rng chéo gitra cephalosporin va penicillin
6. Lwa chon trong trieong hop di teng v&i khang sinh beta-lactam
= Dy phong nhiém triing do cau khudn Gram dwong (phau thuat co thay
thé khop, tim-1dng ngwe, mach, than kinh): vancomycin ho&c clindamycin.

= Can nhac ty I& khang cla Clostridium difficile va S. epidermidis khi chon
vancomycin va clindamycin

= 2 khang sinh trén khéng dwoc khuyén cao st dung thwdng qui trong
khang sinh dw phong.



KHUYEN CAO S DUNG KHANG SINH DU’ PHONG

7. Gi®i han viéc phdi hop khang sinh trong dw phong

* Trong da s6 phau thuat, st dung 1 khang sinh di dé dw phong
nhiém tring vét md

= Phdi hop khang sinh chi dwoc khuyén céo cho cac bénh nhan co
dau hiéu ctia nhiém tring san co

= V@i phau thuat sach, khuyén céo loai bo tat ca cac nhiém tring
trwwdc mo phién.
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8. Lap lai lieu khang sinh dw phong

Operative procedure time

a £

Vulnerable
/’ period

L1 MIC for organism(s)

|'II ¥
/ of concern \
| h ‘

Antibiotic concentration in tissue
—

L. OO O
' . @‘Q‘ %h:}o @O‘ '\ %\Q‘ '\6Q‘ \Q}
N P N
S &S S
& AQ¢] Yo
S o %

Muc tiéu: nong d§ khang sinh tai t6 chirc virgt qua MIC cua vi khuan tai thoi
diem rach dao va trong suot th&i gian phéu thuat. Can lap lai lieu k'héng sinh néu
théi gian cuéc mo kéo dai dé tranh nong dé khang sinh giam xuong dwéi MIC



8. Lap lai lieu khang sinh dw phong

Postantibiotic Usual dose in Half-life with normal Redosing interval
Antibiotic/class Mechanism of action effect adults renal function (1-2 half lives)
Cefazolin (first-generation Time-dependent Minimal 1-2 g, 3 ¢ for 1.2-2.2 h 3 h
cephalosporin, a betalactam)  killing patients =120 kg
Cefuroxime (second- Time-dependent Minimal 1.5 g (this dose is 1-2 h 2h
generation cephalosporin, a killing traditionally used for all
beta-lactam) adult patients)
Cefoxitin (second- generation  Timedependent Minimal 2 0.7-1.1 h* 2 h
cephalosporin, a betalactam)  killing
Cefotetan (second-generation  Time-dependent Minimal 2g 2.8-46 h 6 h
cephalosporin, a beta-lactam) killing
Clindamycein (lincosamide) Time-dependent Moderate 09g 2-4 h 6 h
killing
Ampicillin-sulbactam Time-dependent No 3g 0.8-1.3 h 2 h
{combination penicillin, beta killing
lactamase inhibitor)
Ciprofloxacin® (fluoroquinolone)  Concentration- Pronounced 04g 3-7h 8h
dependent Killing
Vancomycin“ (glycopeptide) Mixed properties Moderate 0.015 g/kg 4-8h Not applicable
Metronidazole (nitroimidazole)  Concentration- Pronounced 05¢g 6-10 h Not applicable

dependent killing
= Liéu dung phu hop véi can ndng (chi y bénh nhan thira can) -

= Lap lai liéu trong mo néu thdi gian mo vuot qua 2 x t,, clia khang sinh
hoac khi lwgng mau mat > 1,5L (25 mi/kg voi tré em)




Chu y kiém tra tinh trang vét mé dé phat hién NKVM

Skin aoa
Superficial
incisional
Subcutaneous SSI
tissue

Deep soft tissue
(fascia & muscle)

Organ/space

SSI

(SSN). (Reprinted from Am J Infect Control, Vol. 27, Mangram AJ, Horan
TC, Pearson ML, et al. Guideline for prevention of surgical site infection.
Copyright 1999, with permission from Elsevier. Centers for Disease
Control and Prevention (CDC) Hospital Infection Control Practices Advi-
sory Committee, Pages 97—132, Copyright 1999, with permission from
the Association for Professionals in Infection Control and Epidemiology.)



Khéng sinh khuyén céo cho
dieu tri NK vét mo: tuy theo
vi tri NK

Stevens DL et al. Practice guidelines for the
diagnosis and management of SSTls: 2014
update by the IDSA.

Surgery of Intestinal or Genitourinary Tract

Single-drug regimens
Ticarcillin-clavulanate 3.1 g every 6 h IV
Piperacillin-tazobactam 3.375 g every 6 h or4.5 g every 8 h IV
Imipenem-cilastatin 500 mg every 6 h |V
Meropenem 1 g every 8 h IV
Ertapenem 1 g every 24 h IV
Combination regimens
Ceftriaxone 1 g every 24 h + metronidazole 500 mg every 8 h IV

Ciprofloxacin 400 mg IV every 12 h or 750 mg po every
12 h + metronidazole 500 mg every 8 h IV

Levofloxacin 750 mg IV every 24 h + metronidazole 500 mg
every
8h IV

Ampicillin-sulbactam 3 g every 6 h + gentamicin or tobramycin
5 mg/kg every 24 h |V

Surgery of trunk or extremity away from axilla or perineum
Oxacillin or nafcillin 2 g every 6 h IV
Cefazolin 0.5-1 g every 8h IV
Cephalexin 500 mg every 6 h po
SMX-TMP 160-800 mg po every 6 h
Vancomycin 15 mg/kg every 12 h [V
Surgery of axilla or perineum?
Metronidazole 500 mg every 8 h [V
plus

Ciprofloxacin 400 mg IV every 12 h or 750 mg po every 12 h |V
po

Levofloxacin 750 mg every 24 h |V po
Ceftriaxone 1 g every 24 h




Pathogen Antibiotic Choice

K h é_n g S| N h kh uyén C éo C h 9] Clostridium Penicillin 2 million units every 2 hours;
Y . . o mMYyOonecrosis Clindamycin 1200—1500 mg Q6—8 hrs.
dleu tr! N K : tuy th eo can If penicillin allergic, use vancomycin
nguyén géy bénh 30 mg/kg/daily in two doses.
Streptococcus Penicillin 2 million units every 2 hours;
pyogenes Clindamycin 1200—1500 mg every 6—8 hrs.

If penicillin allergic, use vancomycin
30 mg/kg/daily in two doses.

Methicillin-sensitive Nafcillin 1-2 grams every 4 hours; or,
Staphylococcus Cefazolin 1-2 grams every 6—8 hours.

aureus (MSSA)

Methicillin-resistant Vancomycin 30 mg/kg/day in two doses;
Staphylococcus or linezolid 600 mgs every 12 hours, or
aureus (MRSA) daptomycin 6 mg/kg/daily.

Polymicrobial Infection: Use all three if cultures are not available

Gram Positive Vancomycin 30 mg/kg/day in two doses;
coverage or linezolid 600 mgs every 12 hours, or
daptomycin 6 mg/kg/daily.

Gram Negative Piperacillin/Tazobactam 3.375—4.5 grams
coverage every 6 hours; or imipenem 1 gram Q

8 hours, or Meropenem 1 gram every

8 hours, or cefepime 1-2 gm every 8 hours.

Anaerobic coverage Clindamycin 1200—-1500 mg every
6—8 hours, or metronidazole 500 mg
every 6—38 hours.

Fry DE. Necrotizing soft tissue infections. In Kon K and Rai M (eds). Microbiology
for surgical infections: diagnosis, prognosis and treatment.



Chi y theo d&i bénh nhan dé phat hién va xip tri cac
NK hau phau (da so6 |la NK bénh vién)

m Anatomic Sites of Bacterial Infection in Postoperative Patients

Intra-abdominal
Peritoneal fluid
Peritoneal fibrin
Extraperitoneal tissues (eg, hepatic macrophages)
Visceral abscess
Within the gastrointestinal tract lumen (bacterial translocation, Clostridium difficile colitis)
Infected prosthetic vascular graft
Acalculous cholecystitis
Extra-abdominal
Soft tissue infection
Pneumonia
Urosepsis
Intravascular catheter infection

Disseminated candidiasis




(D»

Patient’s

skin microflora

T

Hands of
medical personnel

can nguyeén vi sinh

Source

m khuan lién quan dén catheter sau phau thuat:

Microorganisms

Hub
colonization

Contaminated
fluid

Contaminated
on insertion

Hematogenous
spread

Peripheral venous catheters

Peripheral arterial catheters

Central venous and arterial catheters

Coagulase-negative staphylococd
S aureus

Candida species

Bacillus species

Malassezia furfur
Klebsiella-Enterobacter species
Serratia species
Coagulase-negative staphylococci
S aureus

Coagulase-negative staphylococd
§ aureus

Enterococcus species

Candida species

Corynebacterium jeikeium
Klebsiella-Enterobacter species
Bacillus species

Trichophyton beigelii

Malassezia furfur




NHIEM KHUAN O BUNG BIEN CHUNG (clAl)

Vi khuan thwérng gap

PRIMARY SECONDARY TERTIARY
(MONOMICROBIAL) (POLYMICROBIAL) (POLYMICROBIAL)
Escherichia coli Bacteroides fragilis Acinetobacter spp.
group
Enterococcus spp. Clostridium spp. Enterobacter spp.
Klebsiella spp. E. coli Enterococcus spp.
Streptococcus Klebsiella spp. Pseudomonas spp.
pneumoniae
Other anaerobes Staphylococcus spp.
Staphylococcus
epidermidis
Streptococcus spp.

Candida spp.



>
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NHIEM KHUAN O BUNG BIEN CHUNG (clAl)
Khac biét ve vi khuan: cong dong (CA) vs bénh vién (HA)

Incidence (%) 40%
35%
30%
25%
HA-IAI: xuat hién > 48h
sau nhap vién, thuwéong
lién quan dén nhiém
khuan sau moé

P =0.005

O CA-IAl B HA-Al

P=0.00

Can nguyén vi khuan phan lap trong viéem phic mac céng doéng (E. coli,
Streptococcus) vs bénh vién (Enterococcus, S. aureus, Enterobacter)

Roehrborn A et al. Clin. Infect. Dis 2001; 33: 1513-1519
Montravers P et al. J. Antimicrob. Chemother 2009; 63: 785-794
Swenson BR et al. Surg,. Infect. 2009; 10: 29-39



% of isolates

NHIEM KHUAN O BUNG BIEN CHUNG (clAl)

Khang thudc: quan ngai dic biét véi cac nwéc chau A

M ESEL-producing E. coli (] ESBL-producing K. pneumoniae
&0 — 55.6
ol
. 40.7 38.6
40 33.7 3.7
30 - 22 25.9 545 S
= <K o 18.6
20 17.8 165 '°
105 115 121
10 — 6.4 6.8 8.0 7.7
N
0 T I T . T T ] m
Asia Pacific Australia  New Zealand China Hong Kong Malaysia Philippines  Singapore  South Korea Taiwan Thailand Vietnam

Tan suat sinh ESBL cua E.coli va K. pneumoniae phan lap tir 1Al
tai 11 nwéc chau A: két qua nghién ctiru SMART 2010

Huang CC et al. Int. J. Antimicrob. Agents 2012; 40: S4-10



NHIEM KHUAN O BUNG BIEN CHUNG (clAl)
Khang thudc: nguy co tang l1én véi HA-IAI vs CA-IAl

ﬂ L

No. of All <48 h :-dB ICU  Non-ICU All <48h >48h ICU  NondCU

isolates
ESBL+ non- (1817) (682) (BGG (136) (1384) (609) (243) (3686) (78) (524)

ESBL) ESBL-E. coli ESBL-K. pheumoniae

50 r

44.4
39.7

40 |

30

20 F

10 F

% of ESBL-producing isolates

Tan suat sinh ESBL cua E.coli va K. pneumoniae phan lap tir 1Al
(< 48 h vs > 48 h): két qua nghién ctru SMART 2009

Chen YH et al. J. Infect. 2011; 62: 280-291



Sartelli et al. World Journal of Emergency Surgery (2017) 12:29

DOI 10.1186/513017-017-0141-6 World Journal of
Emergency Surgery

Empiric antimicrobial regimens for critically ill patients

REVIEW 0l with healthcare-associated IAls. Normal renal function

The management of intra-abdominal @
infections from a global perspective: 2017

WSES guidelines for management of intra-
abdominal infections

Empiric antimicrobial regimens for non-critically ill
patients with healthcare-associated IAls. Normal renal
function (CrCl>90 mL/min)

Healthcare-associated IAls

Non-critically ill patients

Piperacillin/Tazobactam 4.5 g 6-hourly

or

In patients at higher risk for infection with MDROs
including recent antibiotic exposure, patient living in a
nursing home or long-stay care with an indwelling
catheter, or post-operative [AI

Meropenem 1 g 8-hourly + Ampicillin 2 g 6-hourly

or

Doripenem 500 mg 8-hourly + Ampicillin 2 g

Healthcare-associated IAIs
Critically ill patients
Meropenem 1 g 8-hourly
or

Doripenem 500 mg 8-hourly

or

Imipenem/Cilastatin 1 g 8-hourly

or

As a carbapenem-sparing regimen

Ceftolozane /Tazobactam 1.5 g 8-hourly + Metro-
nidazole 500 mg 6-hourly

or

Ceftazidime/Avibactam 2.5 g 8-hourly + Metro-
nidazole 500 mg 6-hourly

+

Vancomycin 25-30 mg/kg loading dose then 15-20
mg/kg/dose 8-hourly

or

Teicoplanin 12 mg/kg 12-hourly times 3 loading
dose then 12 mg/kg 24-hourly

or

In patients at risk for infection with vancomycin-resist-

6-hourly

or

Imipenem/Cilastatin 1 g 8-hourly

or

As a carbapenem-sparing regimen
Piperacillin/Tazobactam 4.5 g 6-hourly + Tigecycline
100 mg initial dose, then 50 mg 12-hourly

+/-

In patients at high risk for invasive candidiasis
Fluconazole 800 mg LD then 400 mg 24-hourly

In patients with documented beta-lactam allergy
consider use of antibiotic combinations with Amikacin
15-20 mg/kg 24-hourly

ant enterococci (VRE) including patients with previous
enterococcal infection or colonization, immunocom-
promised patients, patients with long ICU stay, or recent
Vancomycin exposure
Linezolid 600 mg 12-hourly
or
Daptomycin 6 mg/kg 24-hourly
+-
In patients at high risk for invasive candidiasis
Echinocandins: caspofungin (70 mg LD, then 50 mg
daily), anidulafungin (200 mg LD, then 100 mg
daily), micafungin (100 mg daily) or Amphotericin
B Liposomal 3 mg/kg/dose 24-hourly



Lwa chon khang sinh kinh nghiém cho bénh nhan viém phéi bénh vién
c6/khdéng c6 nguy co’ nhiém vi khuan da khang: IDSA/ATS 2016

Mot at High Risk of Mortality® and no
Factors Increasing the Likelihood of
MRSA"E

Mot at High Risk of Mortality® but With Factors

Increasing the Likelihood of MRSARS

High Risk of Mortality or Receipt of Intravenous
Antibiotics During the Prior 90 d**

One of the following:
Piperacillin-tazobactam® 4.5 g IV géh
OR

Cefepime® 2 g IV g8h

OR

Levofloxacin 750 mg IV daily

Imipenem® 500 mg IV gBh
Meropenem® 1 g IV g8h

One of the following:
Piperacillin-tazobactam® 4.5 g IV q6h
OR

Cefepime® or ceftazidime® 2 g IV q8h
OR

Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV gBh

OR

Imipenem® 500 mg IV g6h
Meropenem® 1 g IV g8h

OR

Aztreonam 2 g IV g8h

Plus:

Vancomycin 15 mgfkg IV g8—12h with goal to target
15-20 mg/mL trough level (consider a loading
dose of 25-30 mg/kg x 1 for severe illness)

OR
Linezolid 600 mg IV g12h

Two of the following, avoid 2 plactams:
Piperacillin-tazobactam® 4.5 g IV g6h
OR

Cefepime® or ceftazidime® 2 g IV g8h
CR

Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV g8h

OR

Imipenem® 500 mg IV g6h
Meropenem® 1 g IV g8h

OR

Amikacin 15-20 mg/kg IV daily
Gentamicin 5-7 mg/kg IV daily
Tobramycin 57 mg/fkg IV daily

OR

Aztreonam® 2 g IV g8h

Plus:

Vancomycin 15 ma/kg IV g8-12h with goal to target 1520 ma/mL
trough level (consider a loading dose of 25-30 mgfkg IV x 1 for
severe illness)

OR
Linezolid 600 mg IV g12h

If MRSA coverage is not going to be used, include coverage for MSSA.

Options include:

Piperacillin-tazobactam, cefepime, levofloxacin, imipenem,
meropenem. Oxacillin, nafcillin, and cefazolin are preferred for the
treatment of proven M3SA, but would ordinarily not be used in an
empiric regimen for HAP.

If patient has severe penicillin allergy and aztreonam is going to be used
instead of any p-lactam—based antibiotic, include coverage for MSSA.




NHIEM KHUAN TIET NIEU: LUA CHON
KHANG SINH KINH NGHIEM

Table 4

Antimicrobial regimens for empiric treatment of life-threatening urinary tract infections

Antimicrobial

Dose®

Comment

Gentamicin + ampicillin

2 g g4 h + 3-5 mg/kg/d

Ampicillin provides enterococcal
coverage

Tobramycin + ampicillin 7 mg/kg q24 h

Amikacin + ampicillin 15 mg/kg g24 h

Ceftriaxone 2gqi12h No enterococcal coverage

Cefotaxime 2g9qg6-8h

Ceftazidime 1-2gq8h No enterococcal coverage;
P aeruginosa coverage

Piperacillin/tazobactam 3.35ga6h Enterococcal and P aeruginosa
coverage

Levofloxacin 750 mg q24 h Increasing resistance observed

Ciprofloxacin 400 mg bid g24 h

Imipenem 500 mg g6 h ESBL and P aeruginosa coverage

Meropenem S500mggéhor1gqg8h

Doripenem 500 mg g6 h

Ertapenem 1gqg2d h ESBL coverage, no P aeruginosa
coverage

Aztreonam 1gqgi2h Enterobacteriaceae and P aeruginosa
coverage

Vancomycin 1gqi2h Susceptible gram-positive organisms

Nicolle LE. Crit Care Clin 2013; 29: 699-715




NHIEM KHUAN TIET NIEU SAU PHAU THUAT

Ché do lieu trong diéu tri NK tiét niéu lién quan den catheter

TABLE 304-7 Empirical Management of Catheter-

associated Urinary Tract Infection

Antimicrobial Agent* and Dosing

Mild to Moderate, Afebrile (Dosage Duration: 5-7 Days)
iprotloxacin mg twice daily or 1 g (extended release) PO once daily’ I

Levofloxacin 750 mg PO once daily'

Severe lliness or Febrile, or Both (Dosage Duration: 5-14 Days)
Ciprofloxacin 400 mg IV twice daily' I
Levofloxacin 500-750 mg IV once daily’

Ceftriaxone 1-2 g IV once daily*

Cefepime 1 g IV twice daily*

Piperacillin-tazobactam 3.375 g IV g6h*

Meropenem 500 mg-1 g IV q8h*

Imipenem-cilastatin 500 mg IV g6-8h'

Doripenem 500 mg IV q8h*

Ertapenem 1 g IV once daily*

Gentamicin 5-7 mg/kg IV once daily’ + ampicillin 1-2 g IV g6h®

In Choosing an Empirical Agent, Consider the Following
Severity of illness and comorbidities

Antimicrobial susceptibility of prior urinary tract infection strains
Local resistance data

Exposure to same class in past 3-6 mo—choose alternative agent
Consider adding vancomycin if Gram stain shows gram-positive cocci

Use a carbapenem (meropenem, imipenem, doripenem, or ertapenem) if an
extended-spectrum [-lactamase strain is known or suspected

Tailor regimen based on susceptibility data, and transition to oral medications Hooton TM. NEJM 2012; 366: 1028-2037.

{usually a fluorogquinolone), as soon as condition allows




VIEM NAO THAT/ABCES NAO SAU PHAU THUAT

Can nguyeén vi sinh thwong gap: phan lap tw 523 dich nao tuy
cay dwong tinh

Other gram negatives, 27. 5%

Stenotrophomonas spp.. 7. 1%
Candida spp., 6,
Proteus spp.. 3, 1% e S. epidermidis. 95. 18%

Klebsiellaspp.. 15, 3%“, 4
Serratia spp.. 9. 2% 4

Enterobacter spp.. 29. 6%

Pseudomonas spp.. 31.6%_

Enterococcus spp.. 17, 3%

Other gram positives. 19, 4%

Streptococcus spp.. 15, 3%
Unspecified Staphylococci. 5. 1%

Coagul gative Staphylococci, 105, 20%

S. aureus. 77. 15%

Ramanan M et al. BMC Infect Dis 2015; doi: 10.1186/s12879-014-0712-z
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VIEM NAO THAT/ABCES NAO
SAU PHAU THUAT

Probability of target attainment [%]

0.0-

2000 mg g8 4000 mg g6 4000 mg g8 5000 mg g6
Regimen

Tam quan trong cta ché dé lieu meropenem: kha nang dat dich muc tiéu
v&i cac gia tri MIC khac nhau véi cac ché do liéu khac nhau cia
meropenem, tinh toan dwa trén néng dod do trong dich néo tuy & bénh nhan
phau thuat TK c6 viém néo that

Blassmann U et al. Crit. Care 2016; 20: 343



VIEM NAO THAT/ABCES NAO
SAU PHAU THUAT

Ché dé lieu khang sinh khuyén cao
(dworng tinh mach)

Kumta N et al. Clin. Pharmacokinet. 2017;
doi: 10.1007/s40262-017-0588-3

Antibiotic class

Dosing regimen

Penicillins

Cephalosporins

Carbapenems

Glycopeptides

Aminoglycosides

Fluoroquinolones

Oxazolidinones

Polymyxins
Fosfomycin

Rifamycins

Benzylpenicillin Standard IV doses = up to 14.4 g/day in
divided doses or by continuous infusion

Ampicillin IV 8-12 g/day in divided doses

Ceftriaxone 2 g IV ql2 h
Cefepime 2 g IV q6-8 h

Meropenem 2 g IV q6-8 h recommended

IV vancomycin: 35 mg/kg loading dose titrated to trough
levels/estimated CLcg

IVT vancomycin: inconsistent dosing: 0.075-50 mg/day
has been used

Most studies used IVT aminoglycoside dosing in addition
to other IV antibiotics

Gentamicin IVT 4-10 mg/day
Tobramycin IVT 5-10 mg/day
Amikacin IVT 5-50 mg/day

Ciprofloxacin 400 mg IV q8 h
Levofloxacin 500 mg IV ql2 h

Linezolid 600 mg IV q8-12 h
Colistin INT 5 mg q12 h (as recommended by the IDSA)

8§gIVg8h

Rifampicin 600 mg IV ql2 h



VIEM NAO THAT SAU PHAU THUAT
Khéng sinh tiém trong nédo that: vancomycin

D 400
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260 —
240 —
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80 —
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Mean level (£1 SD) of vancomycin in CSF (mg/I)

Number of hours after intraventricular application of 10 mg of vancomycin diluted in 10 mL of normal saline

Nau R et al. Clin. Microbiol. Rev. 2010:; 23: 858-883



Tiém tdy song/trong n&o that colistin: nghién ctru PK
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Time (h)
M®i lién quan gitra liéu CMS vé&i mire dd chuyén thanh colistin trong dich néo
tay (tréi) va nong dé colistin sau khi tiém trong néo that dung dich CMS véi

cac mure liéu khac nhau (pha trong 3 ml saline, tiém bolus 1-3 phut) (phai)

Imberti R et al. Antimicrob. Agents. Chemother. 2012; 56: 4416-4421.



Tiém tay song/trong nédo that colistin: nghién ctbu 1am sang

Patients (n = 92)

Clinical and/or microbiological cure

Yes 83 (90.2%)
No 9 (9.8%)
None 76 (85.4%)
Aseptic meningitis 8

Other 5

NK 3

Failure of intravenous colistin

When administered prior to IVT or IT colistin 18

ISDA (2004) khuyén céo tiém 10 mg/ngay (120,000 IU) trong
viém mang nao do vi khuan

Imberti R et al. Antimicrob. Agents. Chemother. 2012; 56: 4416-4421.



Tiém tay song/trong nédo that colistin: nghién ctbu 1am sang

FOCUS

The 21st-century challenge to neurocritical care: the rise
of the superbug Acinetobacter baumannii. A meta-analysis
of the role of intrathecal or intraventricular antimicrobial
therapy in reduction of mortality

Nasser Mohammed, MD, MCh, Amey R. Savardekar, MCh, Devi Prasad Patra, MD, MCh,
Vinayak Narayan, MD, MCh, and Anil Nanda, MD, MPH

RESULTS The total number of patients in the IV-only group was 73, and the number of patients in the IV + [T group
was 53. The mean duration of intravenous therapy was 27 days. The mean duration of intrathecal colistin was 21 days.
The intravenous dose of colistin ranged from 3.75 to 8.8 MIU per day. The dose of intrathecal colistin ranged between
125,000 and 250,000 IU per day. The overall calculated odds ratio for mortality for the IV + IT group after pooling the
data was 0.16 (95% C1 0.06-0.40, p < 0.0001). The patients who received IV + IT therapy had an 84% lower risk of dying
due to the infection compared with those who received only |V therapy.

CONCLUSIONS There is an 84% lower risk of mortality in patients who have been treated with combined intrathecal
or intraventricular plus intravenous antimicrobial therapy versus those who have been treated with intravenous thera-
py alone. The intrathecal or intraventricular route should be strongly considered when dealing with postneurosurgical
multidrug-resistant A. baumannii infections.



LIEU DUNG PHU THUQC VAO DAC DIEM SINH LY BENH:
NHIEM TRUNG O BENH NHAN NANG



Thay déi sinh Iy bénh lién quan dén Dwoc dong hoc (PK)
cua khang sinh & bénh nhan nang

Extra-corporal
ﬂow ﬂow

-2
‘ ~ 4"-
8urns ¥ u"

[Caplllary leakage

Fluids l r
- vd 1 Liel

Drug concentrations lower Drug concentrations higher
than expected than expected

Pea F et al. Clin. Pharmacokinet. 2005; 44: 1009-1034. Blanchet B
et al. Clin. Pharmacokinet. 2008: 47: 635-654

i Organ failure ]




TANG THANH THAI THAN O BENH NHAN NANG
VA CHE PO LIEU KHANG SINH

Inflammation

Infection

= Tang thanh thai than (ARC):

— tang thai trir cac chat hoa
Pancreatitis

tan (bao géom thuoc) qua

Lién quan dén SIRS, stp
ror , ,
l thay déi chirc ning 6ng

Renal :
reserve 1T GFR |«—— IREELEMOE
medications

dung van mach, truyén dich

than, huy déng dw trir than
* Dinh nghia ARC: GFR > 130
ml/phat

Co ché cia ARC & bénh nhan nang
CO = cung lwgng tim; GFR = t6’c déJQC cau than;  ygy AA et al. Clin. Pharmacokinet. 2010; 49:
RBF = Iwu lwo'ng mau than 1-16; Nat. Rev. Nephrol. 2011; 7: 539-543



TANG THANH THAI THAN O BENH NHAN NANG

VA CHE PO LIEU KHANG SINH
80=

Box 1 | Risk factors for ARC

Patient-related factors
| — m = Younger age (<60 years)
40- = Pregnancy

Percent

Disease-related factors
20+ = Sepsis
= [rauma

= Surgery or neurosurgery

N ) 0 b& " %) A » Febrile neutropenia owing to
hematological malighancy

Study Day = Burns injury

= Cystic fibrosis

ARC=108 114 87 74 67 56 43
n=281 231 177 143 123 106 93

Tan suat ARC (solid bars) & bénh nhan nang trong
7 ngay dau tién tai ICU: cohort trén 281 BN

Abbreviation: ARC, augmented renal clearance.

Udy AA et al. Crit. Care Med 2014; 42: 520-527; Nat. Rev. Nephrol. 2011; 7: 539-543



ARC O’ BENH NHAN NANG ANH HUONG PEN PK/PD

Concentration (mg/L)

2

6

4

CUA B-LACTAM

Day 1 imipenem trough levels and creatinine clearance at inclusion
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Creatinine clearance at inclusion

® imipenem trough level

regression line

64% BN ICU c6 ARC trong ngay 5 ngay dau dung imipenem,
tang nguy co’ nong do day qua thap khong phat hién dwoc
(OR = 3.3; Cl95% = 1.11-9.94): ket qua tir cohort trén 100 BN ICU

Huttner A et al. Int. J. Antimicrob. Agents 2015; 45: 385-392



Thay doéi sinh Iy bénh & bénh nhan chan thwong: kha nang

L)

Cefazolin concentration (mg/

xam nhap khang sinh vao mé giam
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Time after dose (h)
N‘éng do cefazolin trong mau va md & b&nh nhan nang sau chan thwong.
Liéu 1 g g8h c‘hi pljtl hop cho Bn‘cc’) Cl. - 50 mI/phL’Jt trong khi BN co Cl, =
215 ml/phut can lieu 2 g q 6h. Can Iwu,y dac diém tang thanh théli than va
giam albumin mau & BN sau chan thwong dé hiéu chinh liéu
Roberts JA et al. J. Antimicrob. Chemother. 2015; 70: 1495-1502.



Thay déi sinh Iy bénh lién quan dén PK & bénh nhan nang:
kha nang xam nhap khang sinh vao mé giam

healthy volunteers intensive care patients
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Giam kha nang xam nhap vao mo (dich gian bao moé co va md dwdi da)
cua piperacillin: sau liéu 4 g IV & nguwdi tinh nguyén khée manh vs bénh
nhan sau PT thay van déng mach chu

Brunner M et al. Crit. Care Med. 2000;



Thay déi sinh 1y bénh lién quan dén PK & bénh nhan BTD:
kha nang xam nhap khang sinh vao moé giam

M 6 M é_u < plasma diabetics

B tissue non-diabetit # plasma non-diabetics

0 tissue diabetics Log 10
100 4 1005

j . .- .

Log 10

"/

'D—'-_rl-___i

-
(=]

I

Vancomycin tissue concentration {mg/L)

0.1

0,1

vancomyein plasma concentration {mg/L)

time th) time (h)

Kha nang xam nhap vao mo cua vancomycin (truyén lién tuc 80-120 mg/h)
giam & bénh nhan BDTD vs BN khéng mac BTD sau phau thuat mo tim

Skhirtladze K et al. Antimicrob. Agents Chemother. 2006; 50: 1372-1375.



Diéu tri nhiém khuan & bénh nhan nang: Tranh thiéu lieu
dau khang sinh
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Twong tw nguyén tac diéu tri sepsis, thoi gian 1a vang voi
mét phac dé khang sinh pht hop (bao gdm ca ché dé liéu phu hop)

Vasquez-Grande G and Kumar A. Sem. Respr. Crit Care Med 2015; 36: 154-166



THIEU NONG DO KHANG SINH TRONG THO'l GIAN DAU O
BENH NHAN NANG: VAI TRO CUA LIEU CAO BAN PAU

Practical Tip: Clinicians should consider use of
higher initial doses of aminoglycosides [94], beta-
lactams [99], glycopeptides [84], tigecycline [90]
and colistin [100] in septic, critically ill patients.
Subsequent dosing can then be modified on the basis
of drug eliminating organ function.

Practical Tip: Continuous infusions should be
commenced post loading dose at a point no further
than halfway through the usual dosing interval. For
convenience, we recommend starting the infusion at
the conclusion of administration of the loading dose.

Udy AA et al. Intens. Care Med. 2013; 39: 2070-2082



LIEU CAO BAN PAU TRONG
PIEU TRI KINH NGHIEM O
BENH NHAN NANG

Udy AA et al. Intens. Care Med. 2013; 39: 2070-2082

Class of Initial empirical dose (‘normal’ renal function)

antibiotic

Aminoglycosides

Beta-lactams®
[80]

Glycopeptides

Fluoroguinolones

Miscellaneous

Gentamicin 7 mg/kg ABW 24 hourly [4]

Amikacin 30 mg/kg ABW 24 hourly [81]

Dose adjusted by TDM [82]

Flucloxacillin 2 g 4 hourly

Amoxycillin 2 g 4-6 hourly

Ceftriaxone 1 g 12 hourly (2 g 12 hourly for
CNS infection)

Cefepime 2 g 8 hourly

Ceftazidime 2 g 6-8 hourly

Imipenem 0.5-1.0 g 6-8 hourly

Piperacillin/tazobactam 4.5 g 4-6 hourly

Ticarcillin/clavulanate 3.1 g 4-6 hourly

Meropenem | g 6-8 hourly (2 g 6-8 hourly for
CNS infection [83])

Ertapenem | g 12 hourly

Vancomycin 35 mg/kg TBW loading dose
followed by 30 mg/kg/day continuous
infusion [84]

Dose adjusted by TDM

Teicoplanin 12 mg/kg 12 hourly x 3 doses,
followed by 6-~12 mg/kg 24 hourly [85]

Dose adjusted by TDM

Ciprofloxacin 400 mg 8 hourly [86]

Levofloxacin 750-1.,000 mg 24 hourly [87]

Moxifloxacin 400 mg 24 hourly [88]

Linezolid 600 mg 12 hourly [89]

Daptomycin 8=12 mg/kg 24 hourly

Lincosamides 600-900 mg 8 hourly

Tigecycline 100 mg loading dose, followed by
50 mg 12 hourly (or 200 mg followed by
100 mg 12 hourly when borderline
susceptibility 1s suspected) [90]

Colistin—dosing according to Garonzik et al.
[91]




COLISTIN TREN BENH NHAN NANG: LOI ICH CUA LIEU NAP
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Colistin c6 t1/2 dai va khéng dat di ndng dd diéu tri trwdc khi dat trang
thai 6n dinh = can thiét phai dung liéu nap

Karaiskos | et al. Antimicrob. Agents. Chemother. 2015; 59: 7240-7248.



Kha nang phan bo han ché vao mo la nguyén nhan can
lieu nap v&i vancomycin

Epithelial
lining fluid?3:

Sternsa7|:/)one1: = Y2 B Lung tissue?:
Heart vglve“: ' 17%—24%
12%

Muscle?:
9%

1. Massias L et al. Antimicrob Agents Chemother. 1892,36:2539-2541. 2. Cruciani M et al. J Antimicrob Chemother. 1996;38:865-869. 3. Lamer C et al
Antimicrob Agents Chemother. 1993;37:281-286. 4. Daschner FD et al. J Antimicrob Chemother. 1987;19:358-362. 5. Graziani AL et al. Antimicrob

Agé'nfs Chemother. 1988;32:1320-1322.



Nong dd dich can dat cia VAN (2011)

conc. (mg/L) at 3th VAN dose

(VAN BID 1g gq12h)

IDSA GUIDELINES

Summary

A Talan*® and Hemry F. Chambers?2

Clinical Practice Guidelines by the Infectious
Diseases Society of America for the Treatment of
Methicillin-Resistant Staphylococcus aureus
Infections in Adults and Children: Executive

Catherime Lin.' Arnold Bayer*= Sara E Cosgove.* Rebent S, Doum,” Scoit K, Fridkin,® Rachel J. Gonwitz?
Sheldon L Kaplan,' &doll W. Karchmer,"" Donald P, Levioe, ™ Barbara E. Moray' Michael J. Rybak, ™ David

Clin Infect Dis. 2011 Feb 1;52{3):285-02.

trough concentrations of
(B-11).

63, For serious nleclions, such as baclerenua, mleclive
endocarditis, osteomyelitis, meningitis, pneumonia, and severe
SSTI (eg, necrotizing fasciitis) due to MRSA, vancomycin

15-20 pg/mlY are recommended

6 12 Time (h)




Vai tro cuaa lieu nap VAN

, / C max ('Peak’)

I

s /\\

o N L A\ AN A
\

20

Vancomycin concentration (mg/L)

C min ("Trough')

0 12 24 36 48 60
Time (h)

AUC (0-24 h)

i

Thong s6 PK md phéng ctia VAN trén 1 bénh nhan nam 60 tudi, 70 kg,
creatinin 80 pmol/L sau khi truyén lieéu nap 2 g sau do duy tri 1 g q12h



GIAM ALBUMIN MAU O BENH NHAN NANG
VA CHE PO LIEU KHANG SINH

‘ Altered drug-albumin binding

Y l
Low albumin Normal albumin
Y Y A A J L
Decreased production Capillary leakage from Increased elimination Displacement by Displacement/modification
serum to tissues endogenous molecules by
exogenous molecules
A A J L
* Acute phase * Burns » Nephrotic syndrome * Bilirubin + Highly albumin-bound
(stress, injury, SIRS) + SIRS ¢ Burns (wound loss) + Urea antibacterials
* Hepatic disease + Pregnancy + latrogenic binding to starch » Other waste products » Other drugs (e.g. aspirin,
« Malnutrition ¢ Diabetes mellitus (e.g. hippuric acid, p-cresol) frusemide)
* Aging ¢ Pulmonary oedema « Free fatty acids
+ Malignancies ¢ Hormones

Khang sinh/khang nam chiu anh hwéng (lién két nhiéu v&i albumin huyét twong):
oxacillin (93%), cefoperazon (90%), ceftriaxon (85%), daptomycin (90%),
ertapenem (90%), teicoplanin (90-95%), tigecyclin (71-89%), itraconazol (99,8%),
amphotericin B (90%), caspofungin (97%)

Ulldemolins M et al. Clin. Pharmacokinet. 2011; 50: 99-1110:;



GIAM ALBUMIN MAU O BENH NHAN NANG VA CHE b0
LIEU KHANG SINH (LIEU NAP + TANG SO LAN BUA THUOC)

Antibacterial Standard ICU dosing Recommended LD Recommended MD
in hypoalbuminaemia in hypoalbuminaemia

f-lactams and carbapenems

Aztreonam 1gg8h 29 q8h for 3 doses Increase frequency of administration
(e.g. 19 q6h)

Ceftriaxone 1gqi2h 2 g for initial dose Increase frequency of administration
(e.g. 19 q8h)

Cephalothin

Flucloxacillin, dicloxacillin, 2gqéh 2¢ Consider continuous infusion

cloxacillin (e.g. 8-129g q24h)

Ertapenem 19 q24h 2 g for initial dose Increase frequency of administration
(e.g. 1gqi2h)

Glycopeptides

Vancomyein 1gqgi2h 20-30 mg/kg for initial dose Increase dosing (e.g. 1.5gq12h) or
consider continuous infusion (e.g. 39 q24h);
monitor trough concentrations to target
concentrations of 15-25 mg/L

Teicoplanin 6mgkg q12h for 3 doses (LD) 6mg/kg g12h for 3 doses 3-6 mg/kg q12h; monitor trough concentrations

and 6 mg/kg g24h (MD) to target concentrations >15mg/L

Other highly protein-bound drugs
Daptomyein 4-6mgkg g24n

Practical Tip: Hypoalbuminaemia (Alb < 25 g/l) is
only likely to influence antibiotic PK when the agent

LD =loading dose; MD =maintenance dose; gxh=every x hours.

is highly protein bound (>90%), and predominantly

renally eliminated [69]. Examples include flucloxa-
cillin, ertapenem, ceftriaxone and teicoplanin



Thay doi sinh Iy bénh lién quan dén PK cua khéang sinh &
bénh nhan nang: lieéu nap va liéu duy tri

Determining the
loading dose is
independent of
determining the
maintenance
dose

Large loading dose
required®

Loading dose the same
as conventional dose

*Weight-based
dosing is often
required

No dose change

Tsai D et al. Curr. Opin. Crit. Care 2015; 21: 412-420



Toi wu lieu khang sinh trén BN nang theo chirc nang than

Renal function

Antibiotic Increased? Normal Moderately impaired Severely impaired
Piperacillin/tazobatam 16/2 g gq24h Cl [56,57] 4/0.5 g q6h 3/0.375 g q6h 2/0.25 g g6h

or 3.375 q6h El over

4 hours [51]
Cefotaxime 4t069gqg24h Cl[14Jor  2gg6-8h 2 g g6-8h 1 g g6-8h

2 g q4-6h
Ceftazidime 4 to 6 g q24h CI [65,70] 2gqg8h 1.gg8-12h 0.5to 1 gg24h
Cefepime 4t06gq24h Cl[71]or  2gg8h 2gql12h 1.gq24h

2 g q8h El over

3 hours [72]
Imipenem 500 mg q4h [46] or 500 mg g6h 250 mg g6h 250 mg q12h

250 mg g3h over

3 hours CI [73]
Meropenem 1 g g6h over 6 hours 500 mg g6h 250 mg g6h 250 mg g12h

Cl [54]
Ertapenem ND 1 gg24h 1 g g24h 500 mg g24h
Gentamycin 9 to 10 mg/kg q24h® [74] 7 mg/kg q24hb [74,75] 7 mg/kg q36-48hb 7 mg/kg q48-96hb
Tobramycin 9 to 10 mg/kg q24hb [74] 7 mg/kg q24hb [74,75] 7 mg/kg q36-48hb 7 mg/kg q48-96hb
Amikacin 20 mg/kg q24hP [8,76] 15 mg/kg q24hb 15 mg/kg q36-48hb 15 mg/kg q48-96hP

Ciprofloxacin

Levofloxacin

Vancomycin

Teicoplanin

Daptomycin

600 mg q12h or
400 mg g8h [77-79]

500 mg q12h [80]

30 mg/kg q24h CIP
[68,61]

LD 12 mg/kg g12h for
3 to 4 doses; MD 6 mg/kg
ql12h [81,82]°

ND

400 mg q12h

750 mg q24h [37]
500 mg g6hP

LD 12 mg/kg g12h for
3 to 4 doses; MD 4 to
6 mg/kg q12h [81,83]°

6 mg/kg gq24h

400 mg q12h

500 mg q24h
500 mg q12hP

LD 12 mg/kg q12h for
3 to 4 doses; MD 2 to
4 mg/kg q12h [81,83]b

6 mg/kg q24h

400 mg q24h

500 mg g48h
500 mg q24-72h°

LD 12 mg/kg q12h for
3 to 4 doses; MD 2 to
4 mg/kg q24h [81,83]°

6 mg/kg g48h

Pea F, Viale P. Crit. Care 2009; 13:

214



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

@ 2
Aminoglycosides

/MIC > Fluoroquinolones

0 Daptomycin

C

max

( Glycopeptides 2
Fluoroquinolones
Colistin

/ Linezolid
Daptomycin
Triazole.s.

AUC/MIC \__Oseltamivir )

B-lactams

/ Linezolid
Flucytosine
MC) |ummlyd =~

TInjection Time

Serum concentrations

Jager NG et al. Expert Rev. Clin. Pharmacol. 2016; 9: 961-979



Ché dé lieu gidn cach caa aminoglycosid

35 -

30 —e— every 8h

o5 _ —a— every 24h
- --- Threshold

0 2 4 6 8 10 12 14 16 18 20 22 24

Hours

Source: Brunton LL, Chabner BA, Knollmann BC: Goodman &
Gilman’s The Pharmacological Basis of Therapeutics, 12th Edition:
wiww.accessmedicine.com

Copyright © The McoGraw-Hill Companies, Inc. All rights reserved.

Bién thién néng dd gentamicin trong mau khi
dung ché do Iiéu‘truyé‘n thong (3 lan/ngay) va
lieu 1 lan/ngay

Khang sinh phu thuéc
ndng dd, c6 tac dung
hau khang sinh.
Khang sinh than
nwdc, thai triv cha yéu
qua than: T vd, 4 Cl
Hoat tinh diét khuan
phu thudc néng dé
dinh

Po6c tinh trén than phu
thudc nong dé day va
th&i gian st dung

Nguon: Goodman & Gilman. 12t ed. 2012



Ché do lieu va theo doi dieu tri

- Theo d6i chirc nang than va hiéu chinh liéu khang sinh aminoglycosid

TABLE 25-4 Suggested Dosing Regimens for
Adults

ESTIMATED DOSE (mg/kg)

CREATININE Gentamicin,

CLEARANCE Netilmicin,

(mL/min) Tobramycin Amikacin

100 7 20
90 7 20
80 7 20
70 5 15
&0 5 15
50 4 12
40 4 12
30 5 15
20 4 12
10 3 10

<10 2.5 7.5

DOSING
INTERVAL

24
24
24
24
24
24
24
48
48
48
48

Modified from Gilbert DN, Bennett, WM. Use of antimicrobial agents in renal

failure. Infect Dis Clin North Am. 1989:3:517-531.

Nguén: Mandell, Douglass, Bennett (2014). Principles and practice of Infectious

diseases. 8" edition



B-LACTAM: DIET KHUAN PHU THUOC THO!I GIAN

_ Tobramycin Ciprofloxacin Ticarcillin

~

CFU/ mL

N W~ O O~

—O~ Control

-@-1/4 MIC
—/— 1 MIC

—A— 4 MIC
- 16 MIC
—- 64 MIC

0 2 4 6 0O 2 4 0 2 4 6
Time (Hours) T

Craig WA, Ebert SC.. Scand J Infect Dis Suppl 1990; 74:63-70.



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

<«——— ¢ao khéng can
thiet !!

o Lieu =2
S
O
c
o)
Z
MIC EEENEENEEENEENEEEEEEEEEEEEPENaEEEEEgEES

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 ‘ NSNS EEEEEENNNNEEEEEEEEEERPEEEEEENEEEEEEEEEEEEEEEEEEE

Thei gian (h)



Ché do lie

u ciia khang sinh penicillin: s6 lan diung thuoc

trong ngay dong vai tro quan trong

AMINOPENICILLINS
Amoxicillin (Amoxil, 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 producis

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 IV g6h.

ANTIPSEUDOMONAL PENICILLII\]S. MOTE: Platelet dysfunction may occur 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 g4-6h.

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 ding
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 gqB-12h 2 g g6-8h 12.5-33 mg/kg qb-8h
Cephalothin 0.5-1 g géh 2 g qd-6h 20-25 mg/kg qéh
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 gdh 12.5-25 mg/kg q4-6h
Cefonicid 1 g q24h 2 g q24h 50 mg/kg g24h
Cefuroxime 0.75-1.5 g g8h 1.5 g q8h 12.5-60 mg/kg qb-8h
Cephamycins
Cefmetazole 1-2 g q8h 2 g g6h Mot recommended
Cefotetan 1-2 gql2h 2-3 gql2h Mot recommended
Cefoxitin 1-2 g g6h 2 g g4-6h 20-25 mg'kg q4-6h
Third Generation
Cefoperazone 1-2 ggl2h 2-4 g qih Not recommended
Cefotaxime 1 g g8-12h 2 g q4-8h 25-30 mg/kg q4-6h
Ceftazidime 1 g g8-12h 2 g q8h 30-50 mg/kg q 8h
Ceftizoxime 1 g g8-12h 2 gqg8-12h 50 mg'kg g6-8h
Ceftriaxone 1 g q24h 2 gql2-24h 50-100 mg/kg q24h
Moxalactam 1 g g&h 2 g g8h Not recommended
Fourth Generation
Cefepime 1 gql2h 2gqg8-12h 50 mg'kg g8h
Cetpirome 1 gql2h 2gqlzh Mot recommended

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



Ché db lieu cta khang sinh carbapenem: s6 lan dung
thuoc trong ngay dong 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
____________________ _[with indication). _ _ _ _ __ _ _ .
Ertapenem (Invanz) 1 gm IV/IM g24h
Imipenem + cilastatin (Frimaxin) [0.5 gm IV g6h’ for P. aeruginosa: 1 gm gé-8h |
Ref: JAC 58:916, 2006 (see Comment).
Meropenem (Merrem) “[05-1 gm IV q8h. Up to 2 gm IVg8hfor |
meningitis.

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



Liéu c6 thé lam tot hon niva khong?

3. Truyén tinh mach lién tuc

Nong dé luén trén MIC !

Concentration

MIC | lfeeeeneennnsnnnnsssssnnnnnnnnnnnnnnnnsssssnsnnnnnnnnns

Time (h)



Nhwng, tré& ngai I&n nhat: bén virng vé héa hoc
Phan tir KS beta-lactam khéng bén

L

lzC_N\\"" +C H N
0 O l
OH

/
__\_“_\-\_\____b\&___—/_\_ 1

% chemical instablllt
Mat tac dung

e “\




Truyeén tinh mach lién tuc/kéo dai

Meropenem 500 mg

100.0

g _— Rapid infusion (30 min)
B Sy e
— @ i [
= 10.04 I o® L 8 e .*_’___,,.'- Extended infusion
o | ® S o (3 h)
= J.. ~ ®
I A - MIC
10l ™ .
3] I ~ " L
S ~ °
Q r » ~

0.1 - =

0 2 4 6 8
Time (h)

Truyén tinh mach kéo dai lam tang T>MIC: két qua vé&i meropenem

Dandekar PK et al. Pharmacotherapy 2003; 23: 988 991



Xac dinh MIC v&i carbapenem gitp toi wu ché dé liéu va
dw doan xac suat thanh cong

Carbapenem EUCAST CLSI
5 R Screening S I R
cutoff
Imipenem <2 >8 >1 <1 2 =4
Ertapenem <0.5 >1 >0.125 <0.5 1 22
Meropenem <2 >8 >0.125 <1 2 =4
Doripenem <1 >4 ND <1 2 >4

Z# 1gTiq8h
O 1gPlq8h
F 2gPlq8h

Xac suat dat PK/PD muc tiéu
(T>MIC=50%) v&i cac ché dd
liéu meropenem: 1g truyén
ngan g8h, 1g truyén 3h q8h va
29 truyén 3h g8h. MIC=8 dworc
xac dinh la gi&¢i han ngudng

751

Probability (%)
3
(=]

")
o
1

Daikos GL, Markogiannakis A. Clin. Microbiol. 00 05 1 2 4 8 16 32 64 128

Infect. 2011; 17: 1135-1141 MIC (mg/L)



SANFORD GUIDE o

A

®

The Sanford Guide
To Antimicrobial Therapy
2016
46" Edition
DRUG/METHOD | MINIMUM STABILITY RECOMMENDED DOSE
Cefepime @ 37°C: 8 hours Initial dose: 15 mg/kg over 30 min, then immediately begin:
(Continuous) @ 25°C: 24 hours e |f CrCl > 60: 6 gm (over 24 hr) daily
@ 4°C: =24 hours o |f CrCl 30-60: 4 gm (over 24 hr) daily
o |f CrCl 11-29: 2 gm (over 24 hr) daily
Ceftazidime @ 37°C: 8 hours Initial dose: 15 mg/kg over 30 min, then immediately begin:
(Continuous) @ 25°C: 24 hours e If CrCl > 50: 6 gm (over 24 hr) daily
@ 4°C: =24 hours e |f CrCl 31-50: 4 gm (over 24 hr) daily
o |f CrCl 10-30: 2 gm (over 24 hr) daily
Doripenem @ 37°C: 8 hours (in NS) e |f CrCl = 50: 500 mg (over 4 hr) q8h
(Prolonged) @ 25°C: 24 hours (in NS) e |f CrCl 30-49: 250 mg (over 4 hr) g8h
@ 4°C: 24 hours (in NS) e |f CrCl 10-29: 250 mg (over 4 hr) g12h
Meropenem @ 37°C: <4 hours e |fCrCl = 50: 2 gm (over 3 hr) q8h
(Prolonged) @ 25°C: 4 hours e |f CrCl 30-49: 1 gm (over 3 hr) g8h
@ 4°C: 24 hours e |f CrCl 10-29: 1 gm (over 3 hr) g12h
PIP-TZ @ 37°C: 24 hours Initial dose: 4.5 gm over 30 min, then 4 hrs later start:
(Prolonged) @ 25°C: 24 hours e [fCrCl = 20: 3.375 gm (over 4 hr) g8h
@ 4°C: no data e IfCrCl < 20: 3.375 gm (over 4 hr) g12h




FQ: KHANG SINH DIET KHUAN PHU THUOC NONG PO

_ Tobramycin Ciprofloxacin Ticarcillin

~

CFU/ mL

N W~ O O~

—O~ Control

-@-1/4 MIC
—/— 1 MIC

—A— 4 MIC
- 16 MIC
—- 64 MIC

0 2 4 0 2 4 6 |0 2 4 6
Time (Hours)

Craig WA, Ebert SC.. Scand J Infect Dis Suppl 1990; 74:63-70.



PK/PD TOI U HOA CHE PO LIEU FLUOROQUINOLON

TOI U HOA CHE PO LIEU: LIEN QUAN VOI MIC

Ratio between
« AUC,,,, (dose / clearance)
« MIC

MIC

Concentration

Time (h)



PK/PD TOI U HOA CHE PO LIEU CIPROFLOXACIN

TANG LIEU?

AUC,,, = dose / clearance

By increasing
the dosage

Concentration

Time (h)



AP DUNG PK/PD TRONG DIEU TRI VIEM PHOI

Khuyén cao lwa chon/liéu dung khang sinh kinh nghiém diéu tri HAP

i [

VPBY mudn | 8. preumoniae, Cephalosporin khang Pseudomonas
;?;ff:}‘ii Streptococcus spp. Ceftazidim 2g mdi 8h hodc cefepim 1-2 g mdi 8-12h,
icu MRSA ™

. Hoac
H. influenzae, .

.. . Beta-lactam-chat ire ché beta-lactamase
Escherichia colli,

Klebsiella spp. {Piperacilin-tazobactam 4.5 g moi 6h, TM)

Enrerobacter Hojc

Proteus spp. va Carbapencm:
. Imipenem S00mg — 1g mdi 6h, truyén TM hodc
Serratia spp. meropenem lg mbi 8h, dudng TM

P. aeruginosa Phéi hop véi:

Acinetobacter spp. Fluoroquinolon:

Legionella spp. Ciprofloxacin 400 mg m&i 8h TM hoic Levofloxacin

750 mg mdi 24h, TM

Hoac
Aminoglycosid:

Gentamicin hodc tobramycin 5-7 mg/kg mdi 24h, TM
hodc amikacin 15-20 mg/'kg m&i 24h, TM

Phoi hop hoiic khéng:
Vancomycin lg m&i 12h, TM hoic linezolid
600 mg mdi 12h, TM (néu cé hoac nghi ngod MRSA)
Bo Y té, Hwéng dan diéu tri khang sinh, 2015.
ATS guidelines 2005; AJRCCM 171: 388-416




PK/PD TOI U HOA CHE PO LIEU LEVOFLOXACIN

TANG LIEU?

§
g e 750my. oay 10
L 750 s
Multiple dose Croas T, (h)  AUC 5 —e e
500 mg q.d. x 10d 57+14 1.1+04 48+7 8
750 mgq.d. x 10d 8.6+1.86 1.9+0.7 91+18 g
1,000 mg q.d. x 10d 1184252 17406 11819
E e A P
45 T2
Time, hr
Tang liéu gitp ting Cmax va AUC cla
—{1— 1g, Day 1

levofloxacin (dir liéu trén ngwoi tinh

—m— 1g, Day 10

nguyén khée manh)

Levofloxacin Concentration, pg/mil

Graninger W, Zeitlinger M, Chemotherapy 2004; 50 (Suppl 1): 16-21
Chien SC et al. Antimicrob. Agents Chemother. 1998; 42: 885-888



Fosfomycin dinatri (Fosmicin)
Chi dinh:
= Gi¢i han diéu tri trong nhiém tring ndng do VK nhay cdm

= Bat bugc phai phoi hop véi cac khang sinh khac (B-lactam, AMG,
colistin, VAN thwdng cho tac dung hiép dong) dé tranh dé khang.

= C6 thé slr dung dé diéu tri viem mang ndo do MRSA (phdi hop KS)

Liéu dung: Truyén TM cham pha trong it nhat 200 ml dung méi twong
hop

= Nguwoi Ion: 100 — 200 mg/kg/24h (8g/24h, 2 1an truyén 4g cach nhau 8 h
hoac 12g/24h, 3 Ian truyén 4 g cach nhau 4h). Co6 thé dung 16 g trong
nhiém tring néng, mai lan truyén 4 g trong 4 h.

= Tré em: 100-200 mg/kg/24h

= Hiéu chinh liéu cho bénh nhan co6 Cl_, < 60 ml/phut

Clairance de la créatinine Période libre entre deux perfusions
iml/min}) {heures)
40-60 12
30-40 24
20-30 36
10-20 43
5-10 75

Chez 'hémodialyse: une perfusion de 2 g aprés chague séance de dialyse.

Thong tin ké doon Fosmicin. Vidal Phap 2013



PK/PD AP DUNG CHO VANCOMYCIN O BENH NHAN NANG
* VAN la khang sinh phu thuoéc AUC,,, /MIC

AUC,,,, / MIC

Concentration




Vancomycin AUC24h in vitro

M6 hinh in vitro mé phong PK trén bénh nhan

Dao dong
20 ® trén BN
Hia - 500 (160-783)
5] e el | Vancomycin ° ®
= L
< 400 A
E T
2 300 - 7 & -
L /m m
2 /
= 200 - ®
-
100 - - / !‘2=ﬂ35 . )
,’ Can it
. el L o O nhét 400 !
10 100 1000 10000
AUC,,MIC (h)

Phoi nhiém thuéc

Lubenko et al. J Antimicrob Chemother. 2008; 62:1065-9.
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I AUC4n I
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Tinh AUC,,,?

AUC vs. dose for diff. CL,

i |

o R Y AT Oy

Lieu v&i
MIC =1
mg/L

500

1000 1500 2000 2500 3000

dose (mg/24 h)

AUCEA —

D

[(CLcg X 0.79) + 15.4] X 0.06

Moise-Broder et al. Clin. Pharmacokinet. 2004; 43:925-942




Ché dé lieu 1 g q12 h chi phi hop véi MICS 1

600~ /
500~ / 2

O
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dose (mg/24 h)

if the MIC is 2, you
may have problems

=

Moise-Broder et af. Clin. Pharmacokinet. 2004; 43:925-942




Trong thwe hanh: Does "one size" fits all?

Truyén tinh mach lién tuc so v&i dwa thuoc gian doan:
két qua phan tich gép

. Theo d&i ndng dd dé& dang hon (c6 thé lay mau & bat ci thdi diém nao)
- Tinh toan AUC dé dang hon (C x 24)
- DOc tinh trén than c6 giam hay khong: con tranh cai

- Hiéu qua |am sang: twong dwong

Hao JJ et al. Int. J. Antimicrob. Agents 2016; 47: 28-35
Hanrahan T et al. Int. J. Antimicrob. Agents 2015; 46: 249-253
Cataldo MA et al. J. Antimicrob. Chemother. 2012; 67: 17-24



Trién khai truyen lién tuc két hgp v&i giam sat nong do
thuoc trong mau tai khoa ICU, Bénh vién Bach mai

Bing 2.1.Liéu nap cua vancomycin trong nghién ciru

Cich pha dung dich truyén:
Can ning (k Liéu na ; o :
ang (kg) P (8) < 1,0g pha trong 250ml, truyén trong 60 phut
1,0g - 1,5g pha trong 250ml, truyén trong 90
<40 0,75 [ — SR
phut
> 1,5g pha trong 500ml, truyén trong 120 phut
40 - 65 1,0 L 2 ! x 5
Dung méi: natri clorid 0,9% hoac
lucose 5%
66— 90 1,5 - s e
Vi bénh nhan can han che dich, nong do
> 00 20 vancomycin sau pha lodng can dam bao < 10
’ mg/ml Bing 2.3.Hwdng dan hi¢u chinh liéu vancomycin theo két qua dinh liwgng
Nong dj 2 £ B
Liéu dung va toc dj truyen can hiéu chinh
| (mg/L) g 0 tru) €
Bang 2.2.Liéu duy tri truyén tinh mach lién tuc vancomycin 0-5 Thém 1 liéu nap* 20mg/kg va tang téc d truyén thém 20ml/h**
D§ thanh thai Téc dp ——— = N T W o
e a " . . . 6-10 Thém 1 liéu nap* 15mg/kg va tang toc do truyen thém 15ml/h
creatinin truyén Cach pha dung dich truyén: pha dung dich = = > e e =
(ml/phit) (ml/gié) vancomycin 4 mg/ml (twong img véi 1g 11-15 Thém l licu nap‘ 10mg/kg va tang toc do truyén thém 10ml/h
<10 3 vancomycin trong 250ml dung méi) trong dung 16-19 Tang toc d6 truyen thém Sml/h**
10 =20 5 moi natri clorid 0.9% hodc glucose 5% 20-30 Khéng thay déi
21-30 8 i e 31-35 | Giam toc d§ truyén Sml/h
31-45 10 Cojktroaﬁ- Ga:llt:crcatmm R a— R I?img t’ruyén‘ trf)ng 6 gio sau do giam toc d§ truyén 10ml/h so vai
= ltic trude khi dimg
46 - 60 16 ciCr - . z
61 — 85 21 (140 — tudi) x can ning (kg) x 0.85(ni) Lu’l‘l;)"i Keét qtlé dinh lucmg Sir ﬁiung deé hiél{ chin‘h duoc lé@ tron dén he‘m‘g don vi
= — - * Licu nap bo sung lam tron dén 250mg, cach dung nhu bang 2.1, tam dimg duy
86110 26 Creatinin mau (mg/dl)x 72 tri liéu cii khi sir dung liéu nap, duy tri liéu méi lai ngay sau khi két thic liéu nap.
>110 31 ** Tong liéu duy tri khong nén vurgt qua 4g/ngay (twong img vdi toc do truyén

41ml/gio).

Bénh nhén c6 chi dinh thay thé thin, thay huyét tuong, tim phéi nhan tao hodc
bénh nhan chuyén khoa/vién dugc khuyén cao chuyén sang vancomycin truyén

ngét quang.




BENH VIEN BACH MAI
TAI LIEU LUU HANH NOI1 BO

Dang bao ché: Lo bit pha tiém
Thanh phin:
Colistine methane sulfonate natri: 1.000.000 Ul
twrong duromg:

o B0mg Colistin methane sulfonat natri

o 333 mg dang Colistin base
Phi tic dung: Colistin 13 khing sinh digt khuin ¢
khudn Gram dm: Psendomonos aeruginoso, Ente
Acinetobacter spp, Citrobacter spp, Escherichia coli, H
Tit ca cac ching vi khudn Gram duong, mit s ol
Burkholdreria cepacia, Neisseria, Serratia, Proteus, !
cdc cau khudn Gram dm dén dé khang tu nhién wi th
Chi dinh:
Colistin chi duwge chi dinh trong cdc trémg hop nhig
khuin Gram am nhay cam vii thudc va da de kh
Nhirng quy dinh khi sir dung thudc:
= Chi nén sir dung colistin saw khi od két qua khang s
cam viri thudc va khing nhay cam wvii cac khi
aminoside hodc quinolon.
= Tham khao ¥ kién khoa Vi sinh vé tinh hinh nhay -
viri colistin trong bénh vién.
= Tham khao ¥ kign khoa Durore vé ligu ding, cach din
thing tin)
- Khing duoc sir dung colistin don déc, nén phoi ho
carbapenem, rifampicin, Auoroquinolon ke ca khi v
khang sinh nay béri vi tac dung higp dong da duoe ch
= Theo ddi dd nhay cdm cia colistin trong gqua trinh
tien hanh nuoi Ay dinh danh vi khuan va xac dinh 1

dia theo két qua khang sinh di.

nwing i s aumging o coimsene - GOlISTINT Kinh nghiém tw

Colimycine 1.000.000 Ul

Bénh vién Bach mai

Chi dinh:

Colistin chi dwoc chi dinh trong cic tredmg hop nhiém khuin bénh vién ning do vi
khuan Gram dm nhay cam véi thudc va di dé khang lai cac khang sinh khac.
Nhirng quy dinh khi si¥r dung thudc:

- Chi nén st dung colistin sau khi c6 két qua khang sinh doé cho thiy vi khuian nhay
cam v&i thudc va khong nhay cdm véi cic khang sinh nhém beta lactam,
aminoside hodc quinolon.

- Tham khao y kién khoa Vi sinh vé tinh hinh nhay - khang, MIC cia vi khuin déi
vai colistin trong bénh vién.

- Tham khao y kién khoa Dwoc vé liéu dung, cach ding cia thudc (néu con chwa rd
thong tin)

- Khéng dwec sir dung colistin don déc, nén phdi hop véi cic khang sinh khac nhw
carbapenem, rifampicin, fluoroquinolon ké ca khi vi khuin da dé khang véi cac
khang sinh nay béi vi tic dung hiép déng da dwoc chirng minh.

- Theo doi dé nhay cam cia colistin trong qua trinh diéu tri: 1dy mau bénh pham,
tién hanh nudi ciy dinh danh vi khuan va xac dinh lai d6 nhay cam cia khang sinh

dwa theo két qua khang sinh do.

- Giam sat thuwdng xuyén chirc ning thin clia bénh nhin trong qua trinh diéu tri

théng qua theo dbi d6 thanh thai creatinin huyét tirong.



Bang 1. Bang hwérng dan ligu nap

o MIC < 1mg/ml 1mg/ml < MIC < 2mg/ml
(Kg) Liéu nap Liéu nap Ligu nap Liéu nap
(tinh theo mg base) | (guy 46i thanh sd lo) | (tinh theo mg base) | (guy 46i thanh sd lo)
30 60 2 120 4
35 70 2 140 412
40 80 212 160 5
45 90 3 180 51/2
50 100 3 200 6
55 110 312 220 7
60 120 4 240 712
65 130 4 260 8
70 140 413 280 812
75 150 412 300 9
80 160 5 320 10
85 170 5 340 10
90 180 512 Bang 2. Bang hwong dan tong liéu duy tri hang ngay
theo do thanh thai creatinin (CICr)
e MIC < 1mg/ml 1mg/ml < MIC < 2mg/ml
(ml/phit) Liéu nap Liéu nap Li#u nap Liéu nap
(tinh theo mg base) | (guy ddi thinh sd lo) | (tinh theo mg base) | [(guy d5i thinh s& lo)
10 45 2 90 3
20 60 2 120 4
30 75 2 150 5
40 90 3 180 6
50 105 3 210 6
60 120 4 240 7
70 135 4 270 8
80 150 5 300 9
90 165 5 330 10
100 180 6 360 11
110 195 6 390 12
120 210 6 420 13
130 225 7 450 14
140 240 7 480 15




Panh gia hiéu qua/an toan cua ché dé lieu thap colistin
(hwéng dan cua bénh vién nam 2012)

= Cohort tién ctru trén 28 bénh nhan

BENH VIEN BACH MAI
TAI LIEU LUU HANH NOIL BO

Hurémg din sir dung khéng sinh Colimycine [

Colimycine 1.000.000 UL

Dang bio ché: Lo bot pha tiém
Thénh phin:
Colistine methane sulfonate natri: 1.000.000 Ul
twong dwong:

o 80mg Colistin methane sulfonat natri

o 333 mg dang Colistin base
Phé tic dung: Colistin i khing sinh diét khuin co tic dung trén cic ching vi
khudn Gram am: Psewdomonas aeruginoss, Enterobacteriocen, Klebsiella spp,
Acinetobacter spp, Citrobacter spp, Escherichia coli, Haemophilus influenzae.
Tdt ca cic ching vi khuin Gram dwong, mét s5 ching vi khuiin Gram 3m nhw
Burkholdreria cepacia, Neisseria, Serratia, Proteus, Bacteroides fragilis va hau hét
cdc cau khudn Gram m déu dé khang ty nhién véi thube.
Chi dinh:
Colistin chi dwrgre chi dinh trong cac trirémg hop nhigm khudn bénh vién nang do vi
khudn Gram dm nhay cam voi thudc va di dé khang lai cic khiang sinh khac.
Nhirng quy dinh khi sir dung thude:
= Chi nén sir dung colistin sau khi oo két qua khang sinh db cho thiy vi khudn nhay
cam vii thufic va khéng nhay cam vwii cic khang sinh nhém beta lactam,
aminoside hodc quinolon.
= Tham khao ¥ kién khoa Vi sinh vé tinh hinh nhay - khang, MIC cia vi khuin dai
wiri colistin trong bénh vién,
= Tham khao y kién khoa Dwoc v ligu ding, cach ding cda thude (néu con chwra ra
thing tin)
= Khing duoc sir dung colistin don diée, nén phii hop wii cac khang sinh khac nhr
carbapenem, rifampicin, fluoroguinolon ké cd khi vi khudn da dé khang vii cac
khang sinh nay b vi tic dung hiép déng d3 dwoce chirng minh.
- Theo déi d6 nhay cim cia colistin trong qua trinh digu tri: I3y m3u bénh phim,
tién hanh nudi cy dinh danh vi khuan va xdc dinh lai d6 nhay cdm cia khang sinh

dya theo két qua khang sinh d6.

viém phdi th& may hodc nhiém khuan
huyét, khoa Hoi strc tich cwe, bénh
vién Bach mai.

Liéu colistin trung binh 4,1 + 1,6
MiU/ngay

Ty 1& khai vi sinh (ngay 5): 62,5%. Ty
|é t&r vong ngay 14: 28,6%.

Ty l& xuat hién doc tinh trén than:
21,4%

Tuy nhién nhém that bai vi sinh co
MIC cao hon so v&i nhom khai vi sinh
(0,38 vs 0,125, p = 0,022)

Nguyén Gia Binh et al. Int. J. Infect. Dis 2015; 35: 18-23



Kinh nghiém tw Bénh
vién Bach mai: thay
déi MIC cua colistin
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o EUROPEAN MEDICINES AGENCY
SCIENCI MEDICINES HEALTH

24 October 2014
EMA/643444/2014

European Medicines Agency completes review of
polymyxin-based medicines

Recommendations issued for safe use in patients with serious infections
resistant to standard antibiotics

* injection or infusion (drip) of colistimethate sodium should be
reserved for the treatment of serious infections due to
susceptible bacteria, in patients whose other treatment options
are limited.

 colistin should be given with another suitable antibiotic where
possible.

« Critically ill patients should be given a higher starting dose
(loading dose) to provide an effective level of the antibiotic in
the body more quickly.

 recommended dose in adults is 9 million IU daily in 2 or 3
divided doses as a slow intravenous infusion; in critically
ill patients a loading dose of 9 million IU should be given.

* In children, the suggested dose is 75,000 to 150,000 IU/kg
daily, in 3 divided doses.




NGHIEN CU’'U LAM SANG V&I CHE DO LIEU CAO COLISTIN

LOAI NK LIEU DUNG THO'I GIAN TRUYEN
Nhiém khuan Loading: 9 MUI 90 phut (pha 250ml)
BV (Ap dung cho tat ca BN)
Duy tri: 3 MUl mai 8h 60 phut (pha 100ml)

HIEU CHINH LIEU DUY TRI TREN BN SUY THAN
> 50 3 MUI méi 8h
30-50 4 MUl méi 12h
10 - 30 3 MUI méi 12h
<10 2 MUI méi 12h
Loc mau HD Ngay khéng loc: 1 MUI méi 12h.

Ngay loc: 1 MUI m6i 12h + 1MUI ngay sau loc
CVVH 3 MUI mai 8h



PHAN TiCH HIEU QUA VA POC TINH TREN THAN CUA CHE PO
LIEU CAO COLISTIN TREN BENH NHAN NHIEM TRUNG BENH VIEN
TAI KHOA HOI1 SU’C TiCH CU’C, BENH VIEN BACH MAI

Piao Xuin Co*, Nguyén Ding Tuin*

Pham Hong Nhung*, P5 Thi Hong Gim*, Dwong Thanh Hai*
Nguyén Gia Binh*, Nguyén Hoang Anh**,

Vii Pinh Hoa**, Bui Thi Hao**

Chi tiéu Két qua
Ty 1€ dap ung lam sang, n (%) 31 (70.5)
Ty 1€ dap Ung vi sinh, n (%) 31 (70.5)
Tv Ié dao ime ca |lam sang va vi sinh. n (%) 23 (52.3)
Ty 1€ tir vong, n (%)
Ty 1€ tr vong ngay 14 0 (0.0)
Ty 1€ tr vong ngay 28 4(9.1)
Ty I€ tu vong tai HSTC 5(11.4)
Ty lé x_ué.t_hién doc tinh trén than, n (%) 14 (31.8)

colistin. Tudi cao, diém SOFA va APACHE II cao,
nhiém khudn néng va cé suy thén trudc khi dung
thudc 1a cac yéu t6 lam giam hiéu qua diéu tri
ctia phac do nay.



HO! THAO KHOA HOC VE HOI SUC CAP cUU VA CHONG POC

NGHIEN CU'U PQC TINH THAN TREN BENH NHAN SU’ DUNG COLISTIN
TAI KHOA HOI SU"C TICH CUrC BENH VIEN BACH MAI

Dao Xuéin Co' Dwong Thanh Hai', Trin Nhin Théng',

Do Thi Hong Gam', Vii Dinh Hoa®, Nguyén Hoang Anh?.

Bing 3.5. Két qua phdn tich cdc yéu 16 nguy co theo phuong phdp hoi quy Cox da bién

YTNC nghién ciru

Theo thdi gian dung thudc

Theo liéu colistin tich liy

HR hiéu chinh

HR hiéu chinh

CI 95% P CI 95% -
G . 1,03 (1,01 - 1,05) | 0,020
Cin ning (kg) 1,05 (1,01 -1,09) | 0,009 | 1,05(1,02-1,09) | 0,003
Sie nhidm khuin . )
Diém Charlson - -
T{ng bilirubin 4,14 (0,90 - 19,06) | 0,068 | 7,90 (1,63 - 38,22) | 0,010
Lieu colistin = 4mg/kg/ngdy | 3,10 (1,41 -6,81) | 0,005 -
Dung kém thuéc o7 tiéu 2, 54(0,92-7,00) | 0,072 | 3,03 (1,08 - 8,50) | 0,035
Dung kém thudc vén mach 2,65 (1,21 -5,80) | 0,015 | 2,79 (1,27 -6, 14) | 0,011
» Xay dwng ché dd liéu méi cho colistin can bang hiéu qua/ddc tinh than



Can nhac st dung ché dé lieu cao dé cai thién dap tng
lam sang: colistin

Equation 10
Daily dose of CBA (mg) = colistin C, .., target” x (1.50 x CrCL + SU}
Recommended dosage intervals based on CrCL: <10 ml/min/1.73 m?. eve

D Cor b e i o s 4 =0 mUmin/LT3 3 T B 17 NAP TINH THEO CAN NANG
<30kg 4 MUI
P N < N ] > 30 —40kg SMUI
Ché do lieu dé xuat nghién ctru < 40- 50kg 6MUI
thir nghiém tai Khoa HSTC, > 50- 60 kg TMUI
n n . . > 60- 70kg 8§MUI
bénh vién Bach mai theo cong Trén 70kg 9 MUI
thirc Garonzik (2011) c6 hiéu LIEU DUY TRI THEO CHUC NANG THAN
chinh theo can nang, v&i gia CICr < 15m/phit 3 MUI mbi 24 gio

CICr: tir 15 - 30mUphiat | 2 MUI moéi 12 gio

thuyet Cgien =2 Hg/ml (MICq cla 515030 50mlUphut | 3 MUI moi 12 gio

colistin v&i 3 loai VK Gram am CICr: tir 50 - 80ml/phit | 4 MUI mo6i 12 gio
da khang tai Khoa giai doan CICr: >80ml/phut 3 MUI moi 8 gio.

. Loc mau ngit quang (HD) | 2 MUI mo1 24 gio,
2012-2016 la 0,5 pg/mi) b6 sung 1 MUI sau loc

Loc méu lién tue(CVVH) | 3MUI mdi 8 gid




Can nhac str dung ché dé lieu cao dé cai thién dap tng
lam sang: colistin

LIEU NAP TINH THEO CAN NANG

< 30kg 4 MUI
> 30 —40kg SMUI
< 40- 50kg 6MUI
> 50- 60 kg TMUI
> 60- 70kg SMUI
Trén 70kg 9 MUI

LIEU DUY TRI THEO

CHUC NANG THAN

CICr < 15m/phit

3 MUI mbi 24 gid

CICr: tir 15 - 30ml/phut

2 MUI mbi 12 gid

CICr: tir 30 - 5S0ml/phut

3 MUI méi 12 gio

CICr: tir 50 - 80ml/phut

4 MUI méi 12 gio

CICr: >80ml/phut

3 MUI méi 8 gior

Loc mau ngit quing (HD)

2 MUI mdi 24 gid,
b6 sung 1 MUI sau lgc

Loc mau lién tuc(CVVH)

3MUI mbi 8 gid

28 bénh nhan VAP

= Hiéu qua lam sang: 79%

= Hiéu qua visinh: 47,8%

= Pbéctinh trén than: 21,4%

= Hiéu qua vwot tréi hon ché
do lieu thap v&i bénh nhan
cO PCT > 10 ng/ml hoac c6
MIC > 0,38 pg/ml

Nguyén Ba Cwérng va cs. Tap chi Y hoc Viét nam 2017; thang 10, s6 2: 94-97.



"HIT HARD & HIT FAST*: nguyén t&c 4D

Drug
Drug: Pung thudc
Dose: Pung liéu
The 4Ds
Duration: Du théi gian
De-escalation: Xudng thang
(Dl:l ng CéCh) Dose De-escalation puration

Figure 1. The 4 Ds of antimicrobial therapy: the right Drug,
Dose, Duration and De-Escalation.

4D = chon dung khang sinh theo pl]f) tac dung’vé Vi 'EFI' nhiém
khuan, phoi hop khéng sinh hop ly, liéu dung/ché dé lieu phu hop
(PK/PD), xudng thang dung luc va dung cach

Denny KJ et al. Expert Opin. Drug Saf. 2016; 15: 667-678.
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