TOI WU PHAC PO KHANG SINH TRONG
PIEU TRI VIEM PHOI BENH VIEN
DO VI KHUAN GRAM AM DA KHANG

Nguyén Hoang Anh
- Trung tam Qudc gia vé Théng tin thudc va Theo ddi ADR
- B mon Duoc ly, Trwedng DBai hoc Dwoc Ha ndi

- Bon vi Duwoc lam sang - Thong tin thubéc, Khoa Duwoc, bénh vién Bach mai

Sinh hoat khoa hoc, bénh vién Phéi Trung Uong, thang 12/2023



WHQO’s Critical Priority

Thé ky 21: Vi khuan da khang thudc chu
yéu Ié. VI khUén Gram (—) cephalosporin-resistant

Enterobacteriaceae

Carbapenem-resistant
N 0 E S KA P E l Pseudomonas aeruginosa

Carbapenem-resistant
Acinetobacter baumannii

E. faecium E. aerogenes
Khang vancomycin

CDC’s Urgent Threats

Carbapenem-resistant
Enterobacteriaceae

Clostridium difficile

Neisseria gonorrhoeae

S. aureus

Q’. aerugin@

Khang methicillin

Vi khuan MDR, XDR

Tiet ESBL/KPC/NDM-1

Qpneumonia} Q baumanb




Ty I¢ nhay cam (%)

Nhiém khuan do Gram (-) da khang |a yéu té chinh phai doi

phéac do khang sinh

S6 lwgng (TY 18 %)

Logtphik ab Phic do khang sinh | Phac dd khang sinh sau kfli 6 két
kinh nghi¢ém qua khang sinh do
100 (n=1252%) (n=208+%)
80 Q Phic dd dua trén carbapenem 87 (34,5) 53 (25,5)
Don tri liéu 33(37,9) 9(17,0)
60 6.4 Phéi hgp aminoglycosid 30 (34.5) 30 (56.6)
Phéi hgp quinolon 17 (19,5) 6(11,3)
364 :
40 < - Phoi hop vai khang sinh khéac 9(10,3) 16 (30,2)
242 2 256 259 Z
- o e 209 24.2 20.1 Phic dd dua trén colistin 109 (43,3) 131 (63,0)
18 > 16 1 54 lS 2 8 1 86
20 & Pon tri liéu 6(5.5) 0
I I I I I I Phdi hop carbapenem 89 (81,7) 117 (89.,3)
. N . hoi hop aminoglycosid 16 (14,7) 34 (26,0)
A A . 2T T A R . N . 4 S
{’b i“’ e@‘ K ‘QQ Q&"? Q‘q &S Q"Q &,}‘ ’40 é“? 0&‘ \°~ o“\ Phoi hgp beta-lactam/chat (rc ché 9(8,3) 21(16,0)
2 0 & b > > Ny & o ata_lacts =4
2 L"\ (@4 > C‘Q ;“ '3 SRR -\é ké‘ | o '\09 - o\é &~ butfl lactamase
A bt Phéi hgp quinolon 6 (5.6) 12(9.2)
Phdi hop tigecyclin 6(5,6) 9(6,9)
Phéi hop fosfomycin 4(3,7) 17 (13,0)

D6 nhay cam vi sinh va chuyén do phéc do khang sinh: két qua trén 258
bé&nh nhan nhiém khuan (nhiém khuan huyét, VPBV) do Klebsiella
pneumoniae (2016-2018), khoa HSTC, bénh vién Bach Mai

Nhom nghién ctru Dwore |am sang - Vi sinh - HSTC, bénh vién Bach Mai (2020). Tap ch'|'Y hoc lam
sang so 115: 47-55




Giam nhay cam/khang carbapenem lam gia tang st dung
cac khang sinh “dw trir cudi cung”

6- A A X
Khoa HSTC o- Trung tam HO Hap
5=

= 4- -
= -t
] =
5 3 2
3 H
o m©
c 2 o))
o c
S \ =
(@]

0.5-’ a

1 1

0.0 %‘ T Y I — 0.0 T T T T I
2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021
Quinolon Aminoglycosid === Colistin Fosfomycin === Carbapenem
= S dung nhiéu: carbapenem = S dung nhiéu: carbapenem, FQ

= MG&i ndi: aminosid, fosfomycin, colistim  M&i ndi: colistin

Dir liéu t6 Dwoc 1am sang, bénh vién Bach mai



Muc tiéu cua diéu tri nhiém khuan nang: |am sach khuan dé
tranh chon loc dé khang thich nghi va mac phai

Heterogeneous population

© 09 90° @
- . e -
Optimal Rx

N

® Susceptible (wild-type) @

Resistant

Sanders CC et al. JID 1986; 154: 792-800.



"HIT HARD & HIT FAST ?"

Paul Ehrlich:

,Frapper fort et
frapper vite‘ (Hit hard
and early) —

Address to the 17th
International
Congress of
Medicine, 1913

Ehrlich P, Lancet
1913; 2:445-51.

.

Ly’a chon khang sinhNhQ’p I)’/:’ Ché dé lieu khang sinh hop Iy
pho tac dung, vi tri nhiém khuan theo Dworc dong hoc/Dworc Iwc
| hoc (PK/PD)

Phoi hop khang sinh hop ly



Goéi dieu tri khang sinh
“Antibiotic Care Bundles”

Vi tri nhiém khuan

Phan tang nguy co cho NK da khang

Sé liéu vi sinh tai chd

Xuong thang

Khang sinh dung trong Héi stre tich cwe. Hdi HSCC va Chéng déc. 2017



"HIT HARD & HIT FAST“: ludn nghi dén can nguyén
vi sinh cho du la diéu tri kinh nghiém

Paul Ehrlich:

,Frapper fort et
frapper vite‘ (Hit hard
and early) —

Address to the 17th
International
Congress of
Medicine, 1913

INFECTION SITE

Ehrlich P, Lancet
1913; 2:445-51.

PATIENT'S

PATHOGEN PATHOPHYSIOLOGY

+

MIC

Pea F, Viale P. Clin. Infect. Dis 2006; 42: 1764-1771.



Can nguyén vi khuan thwong gap trong viém phdi bénh vién

Can nguyén khoéng phai VK da khang
= Streptococcus pneumoniae
= Heamophillus influenzae
= MSSA
= Vi khuan Gram dwdng rudt nhay cam véi khang sinh
 E. coli
» Klebsiella pneumoniae
» Enterobacter spp
* Proteus spp
e Serratia marcescens

Can nguyén VK da khang (MDR)

» Klebsiella pneumoniae (ESBL +)
= Acinetobacter baumainii

= Legionella pneumophila (vi khuan khéng dién hinh)



Can nguyén vi khuan trong HAP c6 thé thay déi theo bénh nén

va diéu tri caa bénh nhan

Vi sinh vat

Yéu to nguy co

H. influenzae,
Moraxella catarrhalis,

S. pneumoniae

Bénh phoi tic nghén man tinh, viém phdi lién quan dén tho
may dot som (xuat hi¢n sém < 5 ngay sau khi dugc tho may)

P. aeruginosa,

Acinetobacter baumannii

Diéu tri bang corticoid, suy dinh dudng, bénh phoi (gidn phé
quan, xo nang phoi), viém phoi lién quan dén thd may mudn,
c6 dung khang sinh trudc do

Tu cau Hoén mé, chan thuong so ndo, phau thuit than kinh, dai thao
duong, suy than man, cim
Vi khuan ky khi Hit phai

Bd Y té. Hwéng dan str dung khang sinh nam 2015.




Can nguyén vi khuan trong VAP thay doéi theo th&i gian thé may

Streptococcus pneumoniae
Haemophilus influenzae
MSSA

Enteric GNB
commensals

Multiple-drug-resistant
pathogens
(resistant GNB and MRSA)

Unusual and
opportunistic pathogens

<2days Upto4-7days After5-8days >15-30days
“Very Early” “Early” VAP “Late” VAP “Very late” VAP
VAP

Periods of risk by duration of mechanical ventilation

Chastre J et al. Am. J. Respir. Crit. Care Med. 2002; 165: 867-903



Khéng sinh trong viém phoi: so sanh pho khang khuan

C3G tiém Quinolon hé hap:
(ceftriaxon) levo/moxi

Ampi/amox (+ chat trc ché)

Gram (+) cocci

Enterococci
Gram (+) bacilli

St reptococcus pyogenes

iae
Anaerobic streptococci Gram (+) bacilli
*¥Resistant strains are Gram (=) cocc
Gram (jcocci P4 Badilus anthuacs
Gram (+) bacilli eitwtocs — p—e—
Haemophilus influenzae Gram (-) rods
Gram (=) rods

Proteus mirabilis

Streptococcus pneumoniae®*

Streptococcus pyogenes
Streptococcus viridans group

Stl‘Etl‘.‘lCl‘.‘lCCuS I"IEl.lITIOI'IiﬂE

(—) COCCI

Corynebacterium diphtheriae

Gram (-) cocci

Salmonella typhi
Neisseria gonorrhoeae S ——— Enterobacter aerogenes E. coli
Neisseria meningitidis S Escherichia coli H. influenzae

Enterobacter species

Haemophilus influenzae

—

: Mycoplas Klebsiella pneumoniae Ele":’s'e"; neumom;?l
Anaerobic organisms Chlamydia Proteus mirabilis Legionella pneumophila

Pseudomonas aeruginosa Proteus mirabilis
Serratia marcescens P. aeruginosa
Serratia marcescens

Shigella species
i+ Anaerobic organisms
Spirochetes

Atypical organisms

Clostridium perfringens

Spirochetes

Treponema pallidum (syphilis)
Treponema pertenue (yaws)

Pho tac dung trén S. pneumoniae, H. influenzae,

MSSA, ho Enterobacteriaceae con nhay cam (khéng
sinh ESBL)




Lwa chon khang sinh trong VPBV som, khong co nguy co’
nhiém VK khang thuoc

Possible Pathogens Recommended Therapy Dosage

Streptococcus pneumoniae® Ceftriaxone 1 g IV every 24 hours

Haemophilus influenza or 500-750 mg PO/IV every 24 hours

MSSA Levofloxacin, moxifloxacin, 400 mg PO/IV every 24 hours

Antibiotic-sensitive enteric GNB or ciprofloxacin 500-750 mg PO every 12 hours or
Escherichia coli or 400 mg IV every 8-12 hours

Klebsiella pneumonia Ampicillin/sulbactam 1.5-3 g IV every 6 hours

Enterobacter sp. or

Proteus sp. Ertapenem 1 g IM/IV every 24 hours

Serratia marcescens

“The frequency of penicillin-resistant S. pneumoniae and multidrug-resistant S. pneumoniae is increasing; levofloxacin or moxifloxacin
are preferred to ciprofloxacin.
GNB, gram-negative bacilli; IM, intramuscular; IV, intravenous; MSSA, methicillin-sensitive Staphylococcus aureus; PO, orally.

» Khang sinh Iwa chon penicillin tinh mach, C3G,
quinolon hd hap hoac carbapenem khdng c6 phd
trén triee khuan mu xanh

= Can nhac phdi hop v&i azithromycin néu nghi ng®
VK khéng dién hinh trong phac dé khéng cé
guinolon

ATS/IDSA guidelines 2005;
AJRCCM 171: 388-416



Thay doi dir liéu vé can nguyén vi sinh trong HAP/VAP c6 thé
dan den thay doi phac do khang sinh kinh nghiém

Leading Pathogens Causing VAP & ICU HAP

Ventilator-
Associated
Pneumonia

m [CU-Hospital+
Acquired
Pneumonia

B

P. aerugionsa P. aeruginosa R to Enterobacteriaceae 3GCR-Enterobacteriaceae
ceftazidime or penems

Saiad Critical Care Medicine 2018




C3G/CA4G, penicillin khang TK mu xanh va
carbapenem: pho khang khuan

Ceftazidim/cefepim Piperacillin/tazobactam

Third-generation cephalosporins B. Antimicrobial spectrum of
ticarcillin and piperacillin

Streptococcus pneumoniae
Streptococcus pyogenes

Anaerobic streptococci

Neisseria gonorrhoeae

Gram (-) rods

Enterobacter aerogenes
Escherichia coli
Haemophilus influenzae

Gram (=) rods
Enterobacter species
Escherichia coli

Proteus mirabilis

Proteus (indole positive)
Haemophilus influenzae
Pseudomonas aeruginosa

Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Serratia marcescens

Carbapenem

Staphylococcus aureus*
Staphylococcus epidermidis

Enterococcus faecalis
Streptococcous groups A, B, C
Streptococcus pneumoniae

*Methicillin-resistant
staphylococci are resistant

Gram (+) bacilli

**including penicillinase-
producing strains

Acinetobacter species
Citrobacter species
Enterobacter species
Escherichia coli
Gardnerella vaginalis
Haemophilus influenzae
Klebsiella species

Proteus species
Providencia species
Pseudomonas aeruginosa
Salmonella species
Serratia species

Anaerobic organisms

Clostridium species

Peptococcus species
Peptostreptococcus
species

Propionibacterium species
Bacteroides species
Fusobacterium species

Actinomyces
Nocardia species




Khang sinh co hoat tinh trén VK Gram am véi tac dung trén
trwec khuan ma xanh va khang sinh cé hoat tinh trén MRSA

A. Gram-Positive Antibiotics With
MRSA Activity

B. Gram-Negative Antibiotics With
Antipseudomonal Activity: B-Lactam-Based Agents

C. Gram-Negative Antibiotics With Antipseudomonal
Activity: Non-B-Lactam-Based Agents

Glycopeptides®
Vancomycin 15 mg/kg IV g8-12h
(consider a loading dose of 256-30
mg/kg x 1 for severe illness)

OR

Oxazolidinones
Linezolid 600 mg IV g12h

Antipseudomonal penicillins®
Piperacillin-tazobactam 4.5 g IV q6hb

OR

Cephalosporins®
Cefepime 2 g IV g8h
Ceftazidime 2 g IV g8h

OR

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

OR

Monobactams'
Aztreonam 2 g IV g8h

Fluoroguinolones
Ciprofloxacin 400 mg IV g8h
Levofloxacin 7560 mg IV g24h

OR

Aminoglycosides™*
Amikacin 15-20 mg/kg IV g24h
Gentamicin 5-7 mg/kg IV gq24h
Tobramycin 5-7 mg/kg IV q24h

OR

Polymyxins®®
Colistin 5 mg/kg IV x 1 (loading dose) followed by 2.5
mg x (1.5 x CrCl + 30) IV g12h (maintenance dose) [135]
Polymyxin B 2.5-3.0 mg/kg/d divided in 2 daily IV doses




Phac doé khang sinh kinh nghiém cho VPBV (IDSA 2016)

Not at High Risk of Mortality® and no

Factors Increasing the Likelihood of Not at High Risk of Mortality? but With Factors High Risk of Mortality or Receipt of Intravenous
MRSAP° Increasing the Likelihood of MRSAP® Antibiotics During the Prior 90 d*°
One of the following: One of the following: Two of the following, avoid 2 p-lactams:
Piperacillin-tazobactam® 4.5 g IV g6h Piperacillin-tazobactam® 4.5 g IV g6h Piperacillin-tazobactam® 4.5 g IV g6h
OR OR OR
Cefepime? 2 g IV g8h Cefepime® or ceftazidime® 2 g IV g8h Cefepime® or ceftazidime® 2 g IV g8h
OR OR OR
Levofloxacin 750 mg IV daily Levofloxacin 750 mg IV daily Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV g8h Ciprofloxacin 400 mg IV g8h
OR OR
Imipenem? 500 mg IV g6h Imipenem? 500 mg IV g6h Imipenem¢ 500 mg IV g6h
Meropenem® 1 g IV g8h Meropenem® 1 g IV g8h Meropenem® 1 g IV g8h
OR OR
Aztreonam 2 g IV g8h Amikacin 15-20 mg/kg IV daily

Gentamicin 5-7 mg/kg IV daily
Tobramycin 5-7 mg/kg IV daily
OR

Aztreonam® 2 g IV g8h

Plus: Plus:

Vancomycin 15 mg/kg IV q8-12h with goal to target  Vancomycin 15 mg/kg IV q8-12h with goal to target 15-20 mg/mL
15-20 mg/mL trough level (consider a loading trough level (consider a loading dose of 25-30 mg/kg IV x 1 for
dose of 25-30 mg/kg x 1 for severe illness) severe illness)

OR OR

Linezolid 600 mg IV g12h 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



Can nguyén vi khuan trong VAP c6 thé khac biét & Viét nam

Phu et al. Journal of Intensive Care (2017) 5:69
DOI 10.1186/s40560-017-0266-4 Journa| Of Intensive Care

RESEARCH Open Access

Ventilator-associated respiratory infection @
in a resource-restricted setting: impact and
etiology

Vu Dinh Phu"*", Behzad Nadjm**', Nguyen Hoang Anh Duy*, Dao Xuan Co®, Nguyen Thi Hoang Mai
Dao Tuyet Trinh', James Campbell**'°, Dong Phu Khiem', Tran Ngoc Quang', Huynh Thi Loan®, Ha Son Binh?,
Quynh-Dao Dinh?, Duong Bich Thuy®*'°, Huong Nguyen Phu Lan**'®, Nguyen Hong Ha', Ana Bonell?,
Mattias Larsson®, Hoang Minh Hoan®, Dang Quoc Tuan®, Hakan Hanberger’, Hoang Nguyen Van Minh?,

Lam Minh Yen®'®, Nguyen Van Hao™® Nguyen Gia Binh, Nguyen Van Vinh Chau®, Nguyen Van Kinh',

Guy E. Thwaites**'®, Heiman F. Wertheim®, H. Rogier van Doorn®* and C. Louise Thwaites*>'®"

2410
l

= Nghién clru cat ngang, tién ctvu, thu thap di liéu ctia 374 bénh nhan cua
4 ICU. Ty lé VAP: 21,7/1000 ngay thd may

= Can nguyén chinh: A. baumanii (43,8%), K. pneumoniae (35,6%) va P.
aeruginosa (32,9%) v&i ty Ié khang carbapenem: 58,8%.

= Nhiém VK khang carbapenem la yéu t6 ddc 1ap tang chi phi diéu trj tai ICU



Can nguyén vi khuan trong VAP c6 thé biét gitra cac BV

Vi khuan

Acinetobacter baumannii

BV Bach Mai

2011

2013 1'%

2015
[14]

BV Cho
Réy @'

Pseudomonas aeruginosa

Klebsiella pneumoniae

StenotroRhomonas 0% 4.1% 0% 0%

maltophilia

Escherichia coli 1% 1,4% 0% 5,2%

Staphylococcus aureus 3% 6,4% 2,9% 11,7%
reprococeus 1% 2,7% 0% 0%

pheumoniae

Nam 13% 0% 11,7% 0%

H6i Hoi strc Cap clru & Chong doc/HGi HO Hap Viét nam (2017). Khuyén céo chan doan
va dieu tri viéEm phoi bénh vién, viém phoi thé may




Cén nguyén vi khuan trong HAP/VAP c6 hinh anh twong tw &
cac BV tuyén tinh/thanh pho

BV Nhan | BV Cap

. dan clru Bénh vjén £
Vi khuan o Trwng Lam Dong Bthé*;Bﬂg
Gla[1E2)]!nh Vwong [22]

[13]

Acinetobacter
baumannii

Pseudomona
S aeruginosa

Klebsiellaspp

Enterobacter

Staphylococc
us aureus

coli 8,3% 9,7% 9,3% 3,7%

Proteus

mirabilis 0% 0% 1,3% 0%

Stenotropho

monas 2,.8% 0% 0% 0%
maltophilia

H6i Hoi strc Cap ctru & Chong doc/HGi HO Hap Viét nam (2017). Khuyén céo chan doan
va dieu tri viEm phoi bénh vién, viém phoi thé may



Goéi dieu tri khang sinh
“Antibiotic Care Bundles”

Vi tri nhiém khuan

Phan tang nguy co cho NK da khang

Sé liéu vi sinh tai chd

Xuong thang

Khang sinh dung trong Héi stre tich cwe. Hdi HSCC va Chéng déc. 2017



Phan tang bénh nhan c6 nguy co’ nhiém VK Gram am da
khang de Iwa chon khang sinh kinh nghiém phu hop

Risk factors for MDR

pathogens
Recent (<3 months) antibiotic
Baseline characteristics  Epidemiological background therapy Prior colonization Indwelling devices
® Age >70 years ® Prior hospital admission (in the last ® Recent aminopenicillins ® Gut colonization with ESBL ® Urinary catheter
12 months)
® Diabetes mellitus ® Prolonged hospitalization ® Recent cephalosporins ® Gut colonization with CRE ® Gastrostomy or
jejunostomy
® Charlson index >3 ® Transfer from another health-care @ Recent fluoroquinolones ® Colonization with MRSA ® Nasogastric tube
facility
® Recurrent or ® Current or prior ICU admission ® Recent carbapenems ® Colonization with Acinetobacter ~ ® CVC
obstructive UTIs
® Use of corticosteroids @ Local epidemiology, outbreak ® Recent aminoglycosides ® Endotracheal colonization with . ® Mechanical
aeruginosa ventilation
® Immunosuppression @ Travel from high endemic area® ® Hemodialysis
® Trauma
® Malignancy
¢ Organ transplantation
® COPD

® Neutropenia
® Recent surgery

5 nhém yéu to nguy co: bénh nén/dac diém BN, dich té khang thudc tai
Khoa/bénh vién, tién st s& dung khang sinh, tién st nhiém hodc quan cw
VK khang thubc, cac can thiép xam lan

Bassetti M et al. Expert Rev. Anti-Infect. Ther. 2017; 15: 55-65



Phan tang nguy co nhiém VK da khang trong HAP/VAP

Table 1. General risk factors for multidrug-resistant/
extensively drug-resistant/pandrug-resistant pneumonia in

ICU

Local epidemiology
ICU with high rates of MDR pathogens®®
Local prevalence not known .
Individual risk factors

Structural lung disease (bronchiectasis or cystic fibrosis; for MDR

BGN|

Intravenous antibiotic use within the previous 90 days prior to
HAP/VAP

Hospitalization (> 2 days) within the previous 90 days prior to
HAP/VAP

Septic shock at the time of VAP
ARDS preceding VAP
At least 5 days of hospitalization prior to the occurrence of VAP
Acute renal replacement therapy prior to VAP onset
Individual prior microbiological data
Previous colonization with MDR pathogens

Previous infection with MDR pathogens

3 yéu té quan trong

Dich té khang thuéc
cta don vi diéu tri: vai
tro cda vi sinh

Bénh nhan: vai tro cua
thu thap day du thong
tin, danh gia can than
lam sang

D{r lieu vi sinh trwéc do
cla ngudi bénh

Bassetti M et al. Curr. Opin. Crit. Care

2018; 24: 385-393



...va dé xuat phac do khang sinh kinh nghiém trong diéu tri
HAP/VAP sau khi phan tang nguy co nhiém VK da khang

Situation Therapeutic class

Early VAP (< 5 days), without MDR bacteria risk factor*  Non-antipseudomonal -lactam

Late VAP (=5 days), B-lactam active against Pseudomonas aeruginosa
OR AND

Risk factors for MDR bacteria Non B-lactam antipseudomonal agent

Known MRSA colonization, or high (>20%) MRSA Agent active against MRSA

prevalence in the unit

Known colonization with carbapenem-resistant New [-lactam agent
Enterobacteriaceae or Pseudomonas aeruginosa
susceptible only to new beta-lactam agents

Agent

Amoxicillin/clavulanic acid?
OR
Third generation cephalosporin

Cefepime2gg8h

OR

Ceftazidime 2gg8h

OR

Piperacillin—tazobactam 4 g g 6 h
OR

Meropenem 2gq8h

Amikacin 25 mg/kg/day

OR

Ciprofloxacin 1200 mg/day

Vancomycin 30-45 mg/kg/day
OR
Linezolid 600 mg/12 h

Ceftolozane-tazobactam 3 g q 8 h*
(C)(?ftazidime—avibactam 25gqg8ht
Eﬁzropenem—vaborbactam 49q8ht
I?nRipenem—reIebactam 15gqg6ht

MBDR risk factors include antibiotic therapy in the previous 90 days, hospital stay > 5 days, septic shock at VAP onset, acute respiratory distress syndrome prior to VAP

onset, acute renal replacement therapy prior to VAP onset, previous colonization with MDR pathogen

Papazian L et al. Intens. Care. Med. 2020; 46: 888-906



HUONG DAN CHUNG
SU DUNG KHANG SINH

(Ban hanh trén Website ciia Hoi Hoi Stre Cap Ciru va Chong Doc

va trén Ung dung Dién thoai thong minh)

PHAN NHOM NGUOI BENH NHIEM KHUAN (NHAP VIEN)
THEO CAC YEU TO NGUY CO VA
PINH HUONG KHANG SINH KINH NGHIEM
151, [6], 171, [81. 191, [10], ... [38].
Théng tin chung vé cic Bing phin nhém nguy co trén ngudi bénh nhiém khuén:
La bang tong hop céc thong tin, khuyén cdo tir cae Hudng din (Guidelines) trong nwde va quéc té vé bénh nhidm
khuin; xay dyng cho cic bénh 1 nhiém khuin thuong gip va quan trong: NK Huyét, NK Duong Ho hip (dudi), NK
O bung, NK Duémg Tiét niéu, NK Da - Mé mém.
Viée phian nhém (nhanh) dya véo cdc tiéu chi sau:
i. Tién sir. bénh sir méc bénh/ lién quan dén cham soc ¥ té
ii. Tién sir, bénh sir lién quan dén sir dyng KS
iii. Dic diém vé co dija ciia ngudi bénh

iv. Dénh gia dd nang cua NB trén lim sang (dya vio thang diém Karnosfky, gSOFA...)

NHIEM KHUAN PUONG HO HAP DUGI (L-RTI)

1-Nguy co thip

2-Nguy co' trung binh

3-Nguy co cao

Yéu tb nguy co lién quan chim séc y t&/ Sir dung khing sinh

+ Khéng diéu tr tai céc co so y 1€ trong
vong 90 ngay trude.

* Khong dung khang sinh trong vong 90
ngay trudc,

+ Co diéu trj tai cdc oo s& y té trong vong
90 ngay trude.

. Khung (_o thi thu.[ll xam lin hodc chi
xam ldn toi thiéu (cPAP, dit NKQ tam
thir...)

* Co ding khang sinh trong vong 90
ngay.

+ Nim vién >5 ngay, va/hodc thu thuat
nhiéu xam lén (dat NKQ, tho may, dan
Tru ming phoi,...)

. Dleu tri nhiéu khang sinh, KS phé rong
gan day.

Bénh di kém/ P) ning lam sang (thang diém, gii trj)

¢ Ngudi bénh < 65 tudi, khéng c6 bénh
di kém.

+ Diém CURB-65 (VPMPCD): 0-1.

* Piém qSOFA = 0.

¢ Ngudi bgnh = 65 tudi, co bénh di kém
(BTD, COPD, suy chirc nang thén...)

* Piém CURB-65 (VPMPCD): 2-3.

* Piém qSOFA = |

* NB c6 bgnh Iy ddic bi¢t kém theo nhw
X0 nang, bénh Iy céu tric phoi, glam
bach cau trung tinh, suy giam mien
dich nang.

* Diém CURB-65 (VPMPCD): 4-5.

* Diém qSOFA > 2 / Sepsis.

Pinh hwéng tic nhin giiy bénh

» Nguy co thip nhiém cdc VK da khang
nhu Enterobacieriaceae sinh ESBL,
MRSA.

* Rit it nguy co nhiém cac VK khang

lén men nhu Pseudomonas aeruginosal

Acinetobacter baumannii
* Rit it nguy co nhiém nim xam lin.

* Nguy co nhiém VK da khang thuémg
gdp nhu Enterobacteriaceae sinh
ESBL va MRSA.

« it nguy co nhiém ciac VK khong lén
men nhu Pseudomonas aeruginosal
Acinetobacter baumannii.

« it nguy co nhiém ndm xam lin.

* Nguy co cao nhiém VK da khang nhu
Enterobacieriaceae sinh ESBL,
Pseudomonas/Acinetobacter, MRSA
va nhimg VK siéu khdng nhu
Enterobacteriace khang Carbapenem
(CRE) Pseudomonas khang
Carbapenem (CRPA) hodc
Acinetobacter khing Carbapenem
(CRAB) va VRE.

* C6 nguy co nhidm nim xam lin; dic

bi¢t trén NB ghép iy xuong, ghép

tang, giam BC hat do hoa tri...

Khing sinh kinh nghiém ggi ¥

*+ KS duge chon Lén hudmng dén cac tic
nhin tir cong dung, s nhu BL/BL-BLI
duong uong®, Cephalosporin thé hé 1
& 2°, Quinolone hé hap®, Macrolides?
(han ché sir dung KS pho réng c6 hoat
tinh trén VK sinh ESBL va
Pseudomonas)

* Khong cin sir dung thube khang ném.

« Ciin chi djnh nhimg KS c¢6 hoat tinh
trén VK sinh ESBL nhung khong cé/it
hoat tinh trén Pseudomonas nhu
Carbapenem nhém I4.

* BL-BLI® c¢6 thé dugc lua chon thay thé
trong mét s6 tinh huéng véi bénh canh
it nghiém trong.

* Glycopeptide’ chi ding trong trudmg
hop nghi ngd/ ving dich t& MRSA cao.

+ Chua ¢éin sir dung thude khang ndm.

+ Ciin chi dinh cic KS ph(:) rong co hoat
tinh trén Pseudomonas nhu
Carbapenem nhom [1# hogc BL-BLI co
hoat tinh trén Pseudomonas" dom tri
hodc phéi hop vai
Aminoglycoside’/Fluoroquinolon’.

* Khi nghi ng&r VK khéng rong — XDR*
(CRE, CRAB), cin nhiic phoi hop
Polymyxin® (ké ca dang khi dung)

¢+ Khi nghi ngé Pseudomonas khing
carbapenem (CRPA), cin nhic BL-BLI
thé hé moi.

+ Glycopeptide dbi voi MRSA;
Oxazolidinone™ nén duge sir dung néu
nghi VRE, VRSA.

* Xem xét chi dinh thude khang ném®




Thach thirc trong thwe hanh: co nén str dung colistin kinh
nghiém khi nghi ngé& nhiém khuan do VK Gram am da khang?

Cisneros et al. Critical Care (2019) 23:383

https://doi.org/10.1186/513054-019-2627-y Critica | Ca re
RESEARCH Open Access

Colistin versus meropenem in the empirical '.)
treatment of ventilator-associated
pneumonia (Magic Bullet study): an
investigator-driven, open-label,

randomized, noninferiority controlled trial

José M. Cisneros', Clara Maria Rosso-Fernandez?, Cristina Roca-Oporto', Gennaro De Pascale’,
Silvia Jiménez-Jorge?, Esteban Fernandez-Hinojosa®, Dimitrios K. Matthaiou®, Paula Ramirez®,
Ramon Ortiz Diaz-Miguel”, Angel Estella®, Massimo Antonelli*®, George Dimopoulos®,

José Garnacho-Montero'® and on behalf of the Magic Bullet Working Group WP1

So sanh colistin (nap 9 MUI, duy tri 3 MUI g8h) vs meropenem (2g q8h)
cung phoi hop vé&i levofloxacin 500 mg q12h trén ty 1& tie vong ngay 28,
ty 1& thanh c6ng Iam sang va vi sinh, déc tinh than: TNLS ngau nhién tai

32 trung tdm ICU chau Au



Thach thirc trong thwe hanh: co nén str dung colistin kinh
nghiém khi nghi ngé& nhiém khuan do VK Gram am da khang?

So sanh colistin vs meropenem cling phoi hop vé&i levofloxacin trong
dieu tri viém phoi th may mudn: tir vong

n/N (%)

Colistin plus  Meropenem plus

Risk difference for

levofloxacin levofloxacin 28-day mortality (CI 95%)

Analysis population :

MLTT 27/120 (22)  24/112 (21) —_— 1.07 (-9.59 to 11.73)
(n=232)

mli/IITT 19/82 (23) 19/75 (25) . — -2.16 (-15.59 to 11.26)
(n=157)

Cli_GNB 5/20 (25) 6/16 (37.5) - -12.5 (-48.87 to 17.88)
(n=36)

Treatment arm Colistin plus levofloxacin — Meropenem plus levofloxacin
i e S 40 30 20 10 0 10 20
e 0 < >

078 Favours colistin ~ Favours meropenem
Som| o Nén tri hoan colistin cho dén khi cé

két qua vi sinh, khang sinh d6?

Time

after randomisation (days)



Thach thirc trong thwe hanh: co nén str dung colistin kinh
nghiém khi nghi ngé& nhiém khuan do VK Gram am da khang?

Clinical Infectious Diseases -
is

The Association Between Empirical Antibiotic
Treatment and Mortality in Severe Infections Caused
by Carbapenem-resistant Gram-negative Bacteria:

A Prospective Study

Yael Zak-Doron,'? Yael Dishon Benattar,'* Iris Pfeffer,"® George L. Daikos,’ Anna Skiada,’ Anastasia Antoniadou,’ Emanuele Durante-Mangoni,®
Roberto Andini,® Giusi Cavezza,® Leonard Leibovici,*® Dafna Yahav,>" Noa Eliakim-Raz,*® Yehuda Carmeli,** Amir Nutman,"® and Mical Paul'%

for the AIDA Study Group®
Clinical Infectious Diseases® 2018;67(12):1815-23

= Nghién ctu cohort, 406 b&nh nhan nhiém khuan do Gram am khang
carbapenem, A. baumannii 77%

= Khang sinh kinh nghi@m bao pha can nguyén gay bénh: 51,5%, chi yéu
str dung colistin

= Ty lé t&r vong: 42,6% vs 45,9% (p=0,504) & nhdm dung colistin vs khéng
colistin. OR = 1,42 (CI95%: 0,91-2,22)

= Nén tri ho&n colistin cho dén khi c6 két qua vi sinh, khang sinh d6?



Str dung colistin kinh nghiém can rat than trong theo tong
két caa Vi sinh: hwéng dan cta bénh vién Bach mai (2019)

BO Y TE CONG HOA XA HOI CHU NGHIA VIET N
A . NG HOA XA H( ) A VIET NAM
BENH VIEN BACH MAI Dc lip — Ty do — Hanh phiic

S6N339/QD - BM

Ha Ngi, ngay 26 Ihu'ng'/)() nam 2019
QUYET DINH CUA GIAM POC BENH VIEN BACH MAI
Viv: Phé duyét cip nhit b6 sung Quy trinh kj thugt
GIAM DOC BENH VIEN BACH MAI
Can cir Quyét du.xh $0 1027/QD - BYT ngay 26/03/2015 ciia Colistind uocC chi d!nh “-()ng cac trU(ﬂ)L’ h”p Sau.
viéc ban hanh Diéy 1¢ TG chire va Hoat dong ctia Bénh v ién E \ .
Can ¢ véo cude hop Thudng true Hoi ddng Khoa hoc va
Bénh vién Bach Mai ngay 24/06/2019;

Th‘Od: ghi ¢ S A g Tohidn o : . N . . - oy $ y E
€0 € nghy cua cac Ong/Ba: Phy trach Phong Nghién ciru k baumanii, cac vi l\hll(”] h() I:”’("'()/7(1('[(”'1(1('('(l(' ”/”(-: E_('()/l K /)II('IIHI()IIIF(I(,
Duogc - Bénh vién Bach Mai. . ' . B

- Nhiem khuan bénh vi¢n nang da xac dinh do vi khuan Gram am (Acinetobacter

i o Pseudomonas aeruginosa) dé khing cac khang sinh khac nhu: carbapenem,

Diéu I: Phé duyét Quy trinh ky thuat: “Quy trinh cdp nhdt bé su

aminosid hodc quinolon.

Colistin™.

Diéu II: Trudng khoa Dugc ¢6 trach nhiém lam diu méi 16 ch

uem khuan benh vign nang nghi ngo do vi khuin Gram im (Acinetobacter

trén va béo cdo danh gia két qua sau 6 thang thyc hién.
R e ke hee 18 haumanii, cic vi khudn ho Enterobacteriaceae nhuw: E.coli, K.pneumoniae..,
tong hop, Trudng phong Vat tu - Trang thiét bj y té, Truong phq s

fruong khoa Duge chil frsch shiém (Giiinh awct it ndv. Qo Pseudomonas aeruginosa) dé khang cac khang sinh khéc. Cac bénh nhan nay dang
tir ngay Kky. " R . j

dugc diéu tri tai cac khoa cé dich t& khang thuoc luu hanh cao, da dugc diéu tri voi

Noi nhin: GIAM.DOC BENH '

Lot Phing NCKH CHETICHHO Y edc phac d6 khang sinh khac trude d6 nhung khéng dap tmg hodc tinh trang bénh
o

- Luu Phong HCQT (Van thu).

LA xau di.
R T Ngwy® Khuyén cdo chi dinh xét nghiém xéic dinh MIC cua ching vi khuin Gram am
phan lap dugc véi colistin.

Colistin la khang sinh can phé duyét truée khi sir dung, do d6 bac si didu tri



Thang diém dw doan nhiém khuan bénh vién nghi ng® do
Enterobacteriaceae khang carbapenem

Tumbarello et al.  Miller et al.

Score [30] Score [33]
Charlson index >3/4 1 2
Neutropenia 1 -
Immunosuppression® - 3
Recent surgery (<1 month) 1 -
Two recent hospitalization (<12 months) 1 -
Recent use of carbapenems and/or 1T+1 4
fluoroquinolones (<3 months)
CVC (<1 month) 1 -

CVC: central venous catheter.

“Immunosuppressive drug therapy during the 3 months preceding index cul-
ture, defined as glucocorticoids (equivalent to prednisone =20 mg for
>2 weeks), tacrolimus, sirolimus, cyclosporine, mycophenolate, or antithymo-
cyte globulin.

Tumbarello et al.: score =3; sensitivity: 54%; specificity: 90%; positive predictive
value: 53%; negative predictive value: 79%.

Miller et al.: score =5; sensitivity: 54%; specificity: 88%; positive predictive value:
59%; negative predictive value: 85%.



Phac do d
(Hwéng d

*
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N

ancapn

Py

ieu tri HAP/VAP theo can nguyén vi sinh da khang
hat 2023 caa Hoi H6 hap/H6i HSCC & Cb
Viet Nam)

HAP/VAP nghi ngé do

MDR/XDR/PDR

Cac yéu t6 nguy co nhiém vi
khuin MDR

L

Tién st phin lip duoc vi
khuan MDR quan cu

Lay bénh phim nuéi cdy vi
khuan=

Tién st phin lap dugc vi
khuan quén cu da khang thuoe

e — ———

l

|

ESBL CRE Pseudomonas spp Acinetobacter spp MRSA
I I ' ! :
Phic dd 1 Phic db 1 Phic d 1 Colistin + Phac dé 1
Carbapenem Colistin + meropenem + Carbapenem (meropenem meropenem + Vancomyc'in
(meropenem amikacin/gentamicin hodc imipenem) hoiic sulbactam (uu tién néu
hodc hodc fosfomycin piperacillin/tazobactam (dang ket hop kém NKH)
imipenem) hodc cefepim hodc vo1 ampicillin) Hokokk
Phic db 2 ceftazidim (wu tién hon hoic cyclin )
Phéic db 2 Ceftazidim/avibactam + carbapenem néu nhay cam) (minocyclin, Phac do 2
Piperacillin/taz amikacin/gentamicin + amikacin/tobramycin doxycyclin) Linezolid
obactam hoic fosfomycin hodc hodc fosfomycin hodc hodc ‘
(khong khuyén colistin colistin cef‘ideroc‘ol Phéac do 3
cdo néu kém (néu thuoc Teicoplanin
NKH) Phéc dd 3 (néu thudc Phéc d6 2 dugc phé
duoc phé duyét) Ceftolozan/tazobactam + duyét)
Meropenem/vaborbactam amikacin/tobramycin hodc
hoac fosfomycin hodc colistin Khang
imipenem/relebactam ) ) _ sinh dang
hodc Phac d6 3 (néu thude duoc hit %%
avibactam/aztreonam phé duyét)
B ) o . o o Meropenem/vaborbactam
e e oo i — hodc imipencnrelcbactam
phim hé hip xim lin duge iy bang ki thuat sinh thiét xuyén phé quan nhu: rua phé quan phé nang, chai dom ¢6 bao vé; Khang sinh
mau bénh pham ho hdp khéng xam lan nhur dich hit ndi khi quan. Cay mau c]‘onn thoi vdi bénh pham ho hdp ** Ty vao dang Tt s Khé.ng sinh
mire 49 khang thude & co s, *+* Khéng sinh dang hit phy thuge khing sinh db: colistin 1- 2MUI dang khi dung moi 8h; ;
Tobramycin 300mg dang khi dung mdi 12h; /\mll\acm Umg hogc 500mg dang khi dung mdi 12h; Gentamicin 80mg d@ng hitsss

dang khi dung mdi 12h. **** Khuyén cdo gidm sat nong d¢ thudc trong méu dé hiéu chinh liéu.




Van dé phoi hop khang sinh trong diéu tri kinh nghiém
nhiém khuan nang

Muc dich cta phoi hop khang sinh

Co dudgc tac dung hiép
déng diét khuan .
Bao phu téi da cac tac ! : =
nhan vi sinh vat gay
bénh lién quan
Giam thiéu dot bién
khang thuoc

Piéu bién mién dich? TR T RUE e e =

-



Phoi hop khang sinh: hiép dong tac dung diét khuan

Hiép dong tac dung v&i carbapenem: co s& duwoc ly

fluoroquinolone
B-lactam aminoglycoside

O O

colistin = R

°
7 8P K S S ,': - \
( N " \
\

. 0 i
DNA gyrase ribosome //

N 7

x =
§\

_— e == ==

T

- Colistin pha v& I&p 4o ngoai, beta-lactam rc ché tong hop vach tao diéu kién
thuan loi cho cac khang sinh khac tiép can dich tac dung

- Nguyén tac nay tham chi ap dung cho ca trwéng hop khang sinh da bi vi
khuan dé khang (do khéng thAm dwoc qua mang hoac do bom téng thudc)

 Tac dung hiép dong v&i aminoglycosid do tac ddng trén cac dich tac dung
khac nhau



Phoi hop khang sinh: hiép dong tac dung diét khuan

d Phoéi hop/bd sung cac dac tinh dwoe lwe hoc
KS phu thudc thdi gian + KS phu thudc ndng do:
Beta-lactam + aminoglycoside/quinolon/colistin

Diét khuan nhanh, phu
| FIERER ER FI B1E) ELEIER EEEREIE| 51 EIEREREE F B ELE| FIEREREE B E EIRIEREREREL B 8. thu@c ty 36 CmaleIC

% _\ aminoglycoside  Tac dung diét khuan cham nhwng kéo dai, tac dung
52 tang khi so lwong VK trong 6 nhiém trung giam
8%
c w
0 O
¢ s
83 —

=

f=

...................................................................................... MIC
{3 R R e e R R e E R ER

time



Hiép dong tac dung colistin-carbapenem: nghién ctru in vitro

AAC

Journals. ASM.org

Systematic Review and Meta-Analysis of In Vitro Synergy of
Polymyxins and Carbapenems

Oren Zusman,® Tomer Avni,® Leonard Leibovici,> Amos Adler,” Lena Friberg,© Theodouli Stergiopoulou,‘JI Yehuda Carmeli,®
Mical Paul®

Department of Medicine E, Rabin Medical Center, Petah-Tiqva, Israel?; Division of Epidemiology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel®; Department of
Pharmaceutical Biosciences, Uppsala University, Uppsala, Sweden<; Pediatric Service, Notre Dame des Bruyeres, CHU, Liege, Belgiumd; Infectious Diseases Unit, Rambam
Medical Center, Haifa, Israel®

bacteria, and resistance to carbapenems. Pooled rates with 95% confidence intervals (CI) are shown. Thirty-nine published stud-
ies and 15 conference proceeding were included, reporting on 246 different tests on 1,054 bacterial isolates. In time-kill studies,
combination therapy showed synergy rates of 77% (95% CI, 64 to 87%) for Acinetobacter baumannii, 44% (95% CI, 30 to 59%)
for Klebsiella pneumoniae, and 50% (95% CI, 30 to 69%) for Pseudomonas aeruginosa, with low antagonism rates for all. Dorip-
enem showed high synergy rates for all three bacteria. For A. baumannii, meropenem was more synergistic than imipenem,
whereas for P. aeruginosa the opposite was true. Checkerboard and Etest studies generally reported lower synergy rates than

ime-Kill studies. The use of combination therapy led to less resistance development in vitro. The combination of a carbapenem
ith a polymyxin against GNB, especially A. baumannii, is supported in vitro by high synergy rates, with low antagonism and
ess resistance development. These findings should be examined in clinical studies.




Phoi hop khang sinh: giam/ngan ngira khang thuoc

10 7

o1 Pa; COL-S; IMI-R Imipenem

Baseline (0 h)
Control

Col 0.5x MIC
Col 4x MIC

Imi 1 mg/L

Imi 8 mg/L

Col 0.5% + Imi 1
Col 0.5% + Imi 8
Col 4% + Imi 1
Col4x+|mi 8

Logq4g CFU/mL

Colistin + imipenem Time (h)

Phéi hop colisitn - imipenem dw phong phét sinh dét bién khang thudc
chung Pseudomonas aeruginosa colistin (S), imipenem (R)

Myung-Jin Choi et al. International Journal of Antimicrobial Agents 44 (2014) 475-476



Phoi hop khang sinh: giam/ngan ngira khang thuoc

J Antimicrob Chemother 2017; 72: 29-39 Antimicrooiatl
doi:10.1093/jac/dkw377 Advance Access publication 13 September 2016 ChemOtherupy

Polymyxin monotherapy or in combination against carbapenem-resistant
bacteria: systematic review and meta-analysis

Oren Zusman!*, Sergey Altunin?3t, Fidi Koppel?, Yael Dishon Benattar?*, Habip Gedik®> and Mical Paul?3

Colistin vs colistin + carbapenem: ttr vong

Mono Comb

Author, year Bacteria Infection events/total events/total Weight OR (95% CI)
Batirel, 2014 mix mix 26/71 7/19 e 26.78% 2.14(0.93, 4.88)
Chuang, 2014 mix mix 17/61 4/12 — 15.57% 1.14 (0.39, 3.38)
Crusio, 2014 KP BSI 11/22 7123 ' y 5.74% 1.70(0.29, 10.17)
Daikos, 2014 KP BSI 12/22 5/21 —_— 6.22% 1.60 (0.29, 8.90)
Petrosillo, 2014 KP BSI 6/26 4/9 —_— 12.21% 1.64 (0.48,5.59)
Rigatto, 2015 AB mix 12/46 2/9 L 20.39% 2.09 (0.81, 5.39)
Yilmaz, 2015 KP BSI 4/9 4/13 — w1 13.09% 0.74(0.23, 2.43)
RE model - 100.00% 1.58 (1.03, 2.42)
Heterogeneity: 2=0; y2=2.76, df=6 (P=0.84); I2=0 0.10 1.00 20.00

OR (loa scale)



Hiép dong colistin - carbapenem: nghién ctu 1am sang

Colistin alone versus colistin plus meropenem for treatment W ®)
of severe infections caused by carbapenem-resistant
Gram-negative bacteria: an open-label, randomised

controlled trial

Mical Paul, George L Daikos, Emanuele Durante-Mangoni, Dafna Yahav, Yeh
Noa Eliakim-Raz, Amir Nutman, Oren Zusman, Anastasia Antoniadou, Pia C
Rosa Zampino, Vered Daitch, Roni Bitterman, Hiba Zayyad, Fidi Koppel, Inbar
Ursula Theuretzbacher, Leonard Leibovici

EU-commission
funded AIDA project

Lancet Infect Dis 2018

Cumulative survival (%)

80+

n
o
|

S
o
]

20

0

CrossMark

—— Colistin

—— Colistin plus meropenem

+ Colistin censored

+ Colistin plus meropenem censored

Log-rank p=0-66

0

T T T T T T |
4 8 12 16 20 24 28

Time after randomisation (days)

= 406 BN tir 3 nwéc Isarel, Hy lap va Italia. Cha yéu la viém phdi hodc NK huyét
(87%), can nguyén chinh A. baumanii (77%). Phac doé colistin (9 MIU liéu nap sau
do 4,5 MUI g12h) vs colistin + meropenem (2 g truyén dai 3 h, gq8h).

= Khoéng c6 sw khac biét vé ty 1& that bai lam sang ngay th(r 14: colistin (79%) vs
colistin + meropenem 73% va ty |1é t&r vong ngay 14: 32% vs 34%



Thét bai didu tri v&i
phoi hop colistin/CIP &
BN nhiém trung huyét
do MDR P. aeruginosa

Nguyén tac khi phoi hop khang sinh:
phai dam bao lieu toi wu

Fever 1
Case N st gim b o e
cau, co nhiém trung da/mo JUsolate 1) ] (Isolate 2)
m‘ém do MDR PA. D|‘éu tri Cellulitis 1st Incision and drainage 2nd Incision and drainage
cefepim — meropenem — I | | | ||
khéng carbapenem nhung N 0 4 10 19 27 29 Hospital Days

nhay cam vé&i CIP (isolate Cefepime _
1) — colistin (150 mg q12h)  Meropenem

*Colistin, Ciprofloxacin

W

L J

+ CiprOﬂOX&Cin (400 mg *Colistin, Tobramycin . 5
gl2h) — xuat hién dé © o 210 fold
s N N .10+ . ] 0,20+ 0.003-
khang CIP vao ngay 10 g -
] . .2 A w008 0.0015 i
(isolate 2)/ tang biéu hién 5 0.10- 0.0021
.. = Bt 0.0010-
gen mexF — colistin + 3 0054
I = 0.0005- 0.0027 0.0014
tobramycm. S 00z 0001
LA X ) ) = 0.00 u.nummﬁm— 0.000 0.000
- Note: lieu thap colistin mexB mexD mexY
va ciprofloxacin cé thé la — s
£ £ Py . P o o Isolate
yeéu to thuan loi phat trién
de khang Cho SY et al, Int. J. Antimicrob. Agents 2014, 43: 391-393.



"HIT HARD & HIT FAST ?"

Paul Ehrlich:
,Frapper fort et
frapper vite‘ (Hit hard

and early) —
Address to the 17th

International
Congress of

Medicine, 1913

Ehrlich P, Lancet “
1913; 2:445-51. Gl b T

"Inadequate dosing of antibiotics is probably an

important reason for misuse and subsequent risk
of resistance.

A recommendation on proper dosing regimens
for different infections would be an important
part of a comprehensive strategy.




Clinical Infectious Diseases —
' 3
IDSA GUIDELINE v L] )SA oo

ctious Diseases Society of America

2

Management of Adults With Hospital-acquired and
Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society

Andre C. Kalil,"* Mark L. Metersky,>* Michael Klompas,** John Muscedere,’ Daniel A. Sweeney.® Lucy B. Palmer,” Lena M. Napolitano,® Naomi P. 0'Grady,’
John G. Bartlett,” Jordi Carratala," Ali A. El Solh,"” Santiago Ewig,” Paul D. Fey," Thomas M. File Jr," Marcos I. Restrepo,' Jason A. Roberts,” '
Grant W. Waterer,”® Peggy Cruse,?” Shandra L. Knight® and Jan L. Brozek®

PHARMACOKINETIC/PHARMACODYNAMIC
OPTIMIZATION OF ANTIBIOTIC THERAPY

XIll. Should Antibiotic Dosing Be Determined by Pharmacokinetic/
Pharmacodynamic (PK/PD) Data or the Manufacturer’s Prescribing
Information in Patients With HAP/VAP?

Recommendation
1. For patients with HAP/VAP, we suggest that antibiotic dos-
ing be determined using PK/PD data, rather than the manu-
facturer’s prescribing information (weak recommendation,
very low-quality evidence).



PK/PD cua khang sinh: phu thudéc néng dé vs phu thudc thoi gian

- - .
FT obramycin ° rC‘I'prof/oxa(:in f Ticarcillin ./‘

- ./ + ./. -+

J_ ® Control
Ol/gaMIC
A/ MIC

~a T |84 mIC .
W/6MIC

| |oeemzc

Log 0 CFU/ml
N W H (¢)] (0)] ~ (0 0) (o)
g

1 } | S T | 1 1
4 6 O 2 q
Time (hours)

Anh hwéng cliia ndng dé va thei gian dén hoat tinh diét khuan cla
aminoglycosid (tobramycin), quinolon (ciprofloxacin) va beta-lactam (ticarcillin)



TOI U HOA SUF DUNG KHANG SINH DUA TREN PK/PD

Serum concentrations

Target
(MIC)

TInjection

r ™
Aminoglycosides

> Fluoroquinolones

Daptomycin

& Glycopeptides \
Fluoroquinolones
Colistin
Linezolid
Daptomycin
Triazoles

L Oseltamivir J

B-lactams
Linezolid

Flucytosine

. /

Time

T6i wu liéu dung dé dat
Cmax cao

T6i wu liéu va téng liéu
khang sinh trong ngay

Toi wu thoi gian thuoc &
dang tw do trén nong dé wrc
che toi thieu (MIC)

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



Thay déi sinh |y bénh lién quan dén PK/PD cta khang sinh &
bénh nhan nang: Vd, Cl va MIC

(@) (b)

Serum Concentrations
Serum Concentrations

Tune after i jectinn

Scrum Concentrations
Scrum Concentrations

Time alter injection

Iajection

Roberts JA et al. Intens. Care Med. 2016



Kha nang xam nhap khang sinh vao mé: vi du viém phoi

e N
®

Aminoglycosides  Gentamicin  0.3—-1.1 (ELF, BAL) [39] @@ Alveolar
) macrophage
© )
Beta-lactams Ceftazidime 0.21 (ELF, BAL) [40] %@
Cefepime 1.04 (ELF, BAL) [41] @@
Meropenem 0.41 (lung, microdialysis) [42] ® @ Alvéchs
Piperacillin  0.63 (lung, microdialysis) [43] @@ space
Quinolones Levofloxacin  0.61 (lung, microdialysis) [44] ®@ ;
@
Glycopeptides Vancomycin  0.25 (ELF, BAL) [45] @@
®©
Tetracyclines Tigecyline® 1.0 (soft tissue, microdialysis) [46] ®®@
el . i rodialvsi @@ . Epithelial
Miscellaneous Daptomycin  0.93 (soft tissue, microdialysis) [47] @@@ lining fluid
Linezolid ~1 (ELF, BAL) [48] ®
@ Q@ Im:';;t(n.::ial
Note that there are significant variations in methods between studies ol Kiveots
apillary Ve
ELF epithelial lining fluid, BAL bronchoalveolar lavage l\)\rall J epithelium

? Not approved for hospital-acquired or ventilator-associated pneumonia

Tangden T et al (ESCMID). Intens. Care. Med. 2017; 43: 1021-1032.



Chu y kha nang tham va hoat tinh cta khang sinh tai
vi tri nhiém khuan

pH thap, yém khi, ml va cac chat tiét tai |

vi tri nhi&m tring = { hoat tinh diét S| (TR e

khuin ctia aminosid ioanin ool D oo I iR
Invading woun

Sy cé mat cla cac vi khuan thwong tra Comammaﬁmofde::pm:

(BaCterOIdeS, Prevote”a) Slnh B- Usually extrinsic; rarely manL:::::i:JeI: '

lactamase: bat hoat tac dung cua beta-
lactam ‘ _
S6 lwgng vi khuan cao = { hoat tinh Fibin sheat, trombus Hematogenous
diét khuan cla beta-lactam :
Tao biofilm: giam tac dung cua beta-
lactam, aminosid do giam kha nang xam
nhap vao biofilm

Principles and Practice of Pediatric Infectious Diseases, 4t" edition, 2012



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 DAU TRONG PIEU TRI KINH NGHIEM O
BENH NHAN NANG

Recommended Recommended

Antibiotic Usual dose® loading dose daily dose Observations
Ceftazidime 1gevery 8h 2gin1h 6 g every 24 h Cl or El (2 g every 8 h over 3 to 4 h) is recommended
Cefepime 2 gevery 812 h 2gin1h 6 g every 24 h Cl or El (2 g every 8 h over 3 to 4 h)is recommended
Piperacillin-tazobactam 4.5 g every 6-8 h 45gin1h 16/2 g every 24 h  Cl or El (4.5 every 6 h over 3 to 4 h)is recommended
Meropenem 0.5-1 g every 8 h 1gin1h 4-6gevery24h Cl(1gevery6hin6h)or

El (2 g every 8 h over 3-6 h) is recommended
Imipenem 0.5 g every 6-8 h 05gor1ginl1h 2to3gevery24h El (over2h):

05gevery6horlgevery8h

High doses are associated with seizures

Ertepenem 1 gevery 24 h 05gin1h 2 gevery 24 h El is recommended:

Ampicillin—Sulbactam

Levofloxacin
Ciprofloxacin
Colistin
Tigecycline

Rifampicin

Fosfomycin

Amikacin
Gentamicin

Ceftolozane/tazobactam
Ceftazidime/avibactam

6-12 g every 24 h
(in three or four
doses)

500 mg every 24 h

400 every 8-12 h

9 million units divided
every 8-12 h

50 mg every 12 h

450-600 mg/24 h

16 g/24 h

15 mg/kg/day

divided every 8-24 h
3 mg/kg/day

divided every 8-24 h
1.5 gevery 8 h
25 gevery 8h

Not required

Not required
Not required
9MUin1h
200mgin 1h

Not required

Not required

Not required
Not required

1.5-3gin1h
25gin1h

9-12 g every 24 h
(in three or four
doses)

750 mg every 24 h

400 mg every 8 h

4.5 MU every 12 h

100 mg every 12 h

600 mg/day or
600 mg/12 h
24 g/24 h (in four

doses)

15-20 mg/kg/day
every 24 h

3-5 mg/kg /day
every 24 h

1.5-3 gevery 8 h

25 gevery 8 h

05gevery6hindh

Ertapenem is recommended for treatment of ESBL and KPC
(combination therapy with meropenem)

El (over 4 h) is recommended

High doses are associated with renal toxicity

Consider combination with another antimicrobial, except for ESBL
infections
Always in combination therapy

Always in combination therapy.
Contains high sodium concentrations.

Caution is recommended in patients with liver cirrhosis or heart
failure

High doses are associated with renal toxicity

High doses are associated with renal toxicity

El (over 3 h) 1.5-3 g every 8 h is recommended
El (over 3 h) 2.5 g every 8 h is recommended

Cl: continuous infusion; El: extended infusion; ESBL: extended-spectrum-beta-lactamase; KPC: K. pneumoniae carbapenemase.
The loading dose should be administered in all patients including those with renal dysfunction.
2Usual dose is usually administered with intermittent intravenous administration with infusion lasting 30-60 min.



LO'TICH CUA LIEU NAP: CAN NHAC VO'I KHANG SINH CO T1/2 DAI,
THAM VAO MO KEM, VD LON VA CAC TINH HUONG CAN PAT
NHANH NONG PO KHANG SINH TAI MO NHIEM TRUNG

Single Loading
/ Dose Kinetics Intermittent Dosing
Without Load

<«—— Steady State
Concentration

100%—

Continuous
\ Infusion

50%—

DRUG CONCENTRATION
(% Steady State Level)

25%

S
e
—
_

I l l l | |
1 2 3 . 5 6

NUMBER OF HALF-LIVES

Dwoc dong hoc ctia khang sinh: nong dé 6n dinh sau truyén lién tuc hoac
truyén giép doan chi dat dat dworc sau khoér]g théi gian bang 5 x t1/2 cﬂg khang
sinh. Liéu nap sé giup nhanh chéng dat nong dé 6n dinh & ngwong diéu tri



Thay doi sinh Iy bénh lién quan dén PK cta 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



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.



TOI VU CHE PO LIEU BETA-LACTAM

T6i wu T>MIC

Truyén tinh mach lién tuc

Tao ra peak cao khong can
thiét

MTC

Nong do thudc trong mau luén trén MIC

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII>

MIC

Néng doé thuéc trong mau (pug/mil)

MIC

Theéi gian (gio)

Néng dé thudc trong mau (pg/ml)

Thoi gian (gio) . 3 ) , A , <A
Thém duge T > MIC S dung lieu loading trwéc truyen kéo dai/lién

tuc (albumin méau thap, ARC, thira can)

E Extended/continuous infusion
[=)

= .., £ g2 £

= Tang so6 lan dwa thuoc &

= o

0 F=]

©
£ 5
[ =

o 3

c . . c loading +continuoug infusion
S Liéu 1 Liéu 2 §

b £

Q =
“Q @

= (77 B A R T T—— g T MIC

£ /) : : ' loading+ 3h infusion
‘8. MIC ‘ =========================Il EEEEEEEEEEEEEEEEEEEEEEEEER g : \ h.lnfUSion

£ 4 ¢ 0:5h infusion

g; > 2 : )
«0 3 Time

=z

%fT>MIC

Guihaumou et al. Crit Care 2019; 23: 104

Theéi gian (gio)



Dieu tri cac ching vi khuan giam nhay cam

Kéo dai th&i gian truyén véi meropenem

Bénh vién Hartford

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

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

Antibiotic Dosing recommendations by CrCL (mL/min)

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

CrCL indicates creatimne clearance caleulated by Cockerolt-Gault equation; CRRT, contmuous renal replacement therapy; INF, miusion duration,

Kuti JL and Nicolau DP. J Crit Care 2010; 25: 155-156



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

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

Z# 1gTiq8h
O 1gPlq8h

75 - T+ 2gPlq8h

Probability (%)
3
(=]

")
o
1

A

T r A
16 32 64 128

Daikos GL, Markogiannakis A. Clin. Microbiol. 0 05 1

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



Carbaper‘\em hién van dwoc coi 1a hat nhan quan trong cua
phac do6 phoi hop khang sinh trong Klebsiella da khang

Mortality (%)

A B c C1 c2
Treatment regimen

Ty 1& t& vong trén 2972 bénh nhan nhiém khuan do K. pneumoniae sinh
carbapenamase tly theo phac dé khang sinh st dung. A: khdng phi hop
(KSD khéng c6 khang sinh ndo nhay cam), B: don tri liéu (1 thudc con nhay
cam), C: phdi hop (= 2 thudc con nhay cam), C1: phdi hop = 2 thudc con
nhay cdm bao gém carbapenem MIC < 8 ug/ml, C2: phdi hop = 2 thubc con
nhay cam khong c6 carbapenem

Karaiskos | et al. Expert Rev. Anti-Infect. Ther. 2017; 15: 1123-1140



Ché dd lieu meropenem tai Khoa HSTC, BV Bach mai?

40 - - 100
N (2018)=51

- 90
35 1 N (2019)= 112

80
30 -
70
25 - o
< >
S~ =]
< 20 so 2
L: 0 hg
~ 4 =
= 15 - "
30
10 -
20
> 10
0 0
NP A G G G AP B S A SN R A 4
Q¥ of ¥ ¥ ¥ o QP Y O 7
MIC meropenem (ug/ml)
mmTy lé 2018 mm Ty |& 2019 Gia tri MIC Nam 2018 | Nam 2019
~e-% tich Ity 2018 ~-% tich Ity 2019 MIC 50 (ug/mL) 32 32
MIC 90 (ug/mL) > 32 > 32

MIC (E-test) cua meropenem trén cac chung K. pneumoniae phan lap
(2018-2019) tai Khoa HSTC, bénh vién Bach mai

Nhém nghién ctru ICU - Vi sinh - Dwore 1am sang, bénh vién Bach mai (unpublished data)



Va de xuat ché do lieu dwa trén mé phéng trong thwe hanh

== | l MEM: 6000 mg CI (70% patients reach the target)
| CL50-129 -—

o IMI: 4000 mg CI (62% patients reach the target
| Level 1: K.pneumoniae | T e ! gCl(e2%p get) |
| . S <
| infection known | o |
L T i | MEM: 6000 mg CI (67% patients reach the target) |
CL.,=>130 | : !
| CR= IMI: 4000 mg CI (60% patients reach the target) |
| |
___________________________________ |
l___________________________________i
r———————= ST I MEM: 500 mg q4h / 500 mg q4h * |
| _ Susceptible | | IMI: 500 mg q4h / 500 mg qéh * |
e e e e |
v
r___________________-_____ﬂl ———————————————————————————————————
| Level 2: K. pneumoniae | === ————————— 1 | MEM: 1000 mg g4h / 6000 mg CI * !
| P Intermediate ! |
| susceptibility known | ST TR | IMI: 500 mg q4h / 500 mg q4h * |
___________________________________________________________ |
o
r————- - - ! | MEM: 12000 mg CI/ - * |
| __ Resistant | | IMI: -/ - * |
___________________________________ |
*Very high dose of meropenem, required TDM.
4
r-r-——-—r-—H—~—TF+——~"F"F"FT+™"—~—F—FT=>/F"/—T—————— A
. Level 3: K. pneumoniae MIC | .‘1—1—1—‘———}—1—)]-—1—‘——[5 ——————————————————————— "
| : >
| known | | Refer to Table Level 3 §

Nhém nghién ctru ICU - Vi sinh - Dwore 1am sang, bénh vién Bach mai (unpublished data)



Va dé xuat ché do lieu dwa trén moé phéng trong thwe hanh

Level 3: K.pneumoniae MIC known

CL Meropenem
10125 | 025 0.5 1 2 4 8 16 32
50 - 129 500mg | 500 mg | 500 mg | S00 mg | SO0 mg | 1000 6000 6000 12000
q4h q4h q4h q4h qdh mgq4h | mgCI | mgCI | mg CI*
~130 500 mg | 500 mg | 500 mg | 500 mg | 1000 6000 6000 12000 )
- q4h q4h q4h q4h mgqg4h | mgCI | mgCI | mgCI*

*Very high dose of meropenem, required TDM.

Nhém nghién ctru ICU - Vi sinh - Dwore lam sang, bénh vién Bach mai (unpublished data)




n

Toi wu ché dé lieu carbapenem thong qua giam séat nong
do thuoc trong mau (TDM)

International Journal of Antimicrobial Agents 36 (2010) 332-339

Contents lists available at ScienceDirect

Antimicrobial

International Journal of Antimicrobial Agents RE

journal homepage: http://www.elsevier.com/locate/ijantimicag

Therapeutic drug monitoring of 3-lactams in critically ill patients:
proof of concept

Jason A. Roberts®P-<* Marta Ulldemolins®9, Michael S. Roberts

Jacobus Ungerer#, David L. Paterson™!, Jeffrey Lipman®¢ +——— Toxicity

‘Ceiling’

<«— Drug Concentration Target

Free beta-lactam
drug concentration

-
LBV, - A - -
Hién chuwa trién khali Time
d th . Insufficient drug Resistant organisms
I I di
woc thirong quy i e
organisms patient become
® (") M more difficult to treat

- (@)
MIC § y\l . »
s M Resistance spreads

between patients



PHAC DO NAO CHO VI KHUAN KHANG
CARBAPENEM



Phac d6 khang sinh dé xuat cho nhiém khuan do Klebsiella

>

pneumoniae khang carbapenem dwa trén kiéu hinh KSb

Nguy co, loai phac do, do

nhay cam cua chung vi khuan

Khang sinh

Nguy co cao, phac db phdi hop

Nhay cam vé1 mot beta-lactam

Khdang sinh chu dao: meropenem (néu MIC < 8
pg/ml) hoac ceftazidim hoac aztreonam.

Khang sinh  két  hop:  colistin,
aminoglycosid, hoac fosfomycin.

tigecyclin,

bé khang vo1 cac beta-lactam
(MIC cua meropenem > 8
pg/mlL), nhay cam voi it nhat 2
khang sinh bao g("‘)rn colistin

Khang sinh chu dao: colistin

Khang sinh két hop: tigecyclin, aminoglycosid
hoac fosfomycin.

Pé khang v&1 beta-lactam va
colistin, con nhay cam vd&i it
nhat 2 khang sinh.

Khang sinh chu dao: colistin

Khang sinh két hop: tigecyclin, aminoglycosid
hoac fosfomycin.

Toan khang hoac con nhay cam
vO1 chi 1 khang sinh.

Meropenem Kkét hop ertapenem; két hop vo1 khang
sinh con nhay cam bat ky; can nhac thor nghi€ém in
viftro dé tim cac khang sinh c6 tac dung hi€ép dong.

Nguy co thap, phac ddé don dbc

Dua trén do nhay cam

Meropenem, ceftazidim, aztreonam, colistin,
tigecyclin, aminoglycosid (n€u khang sinh nhay
cam trung gian, luya chon khang sinh khac hoac phoi
hop)

Rodriguez-Bano J et al. Clin. Microbiol. Rev. 2018; 31:e00079-17




COLISTIN: KHANG

7N

Renal clearance

(a)
(tubular secretion)
~70%
Extrarenal High concentration
dlearance €— CMS q # of CMSi |n urine
Conversion | _ 209,
& 4 ° Hydro/ySIs
t: cdc:llls:;? Renal clearance I
il d (tubular reabsorption) i
v
Extrarenal Hi i
gh concentration
de;;:?ce 4 COI'Stm - a «—— of colistin in urine

SINH DIET KHUAN
DU TR CO
DUO'C DPONG HOC
RAT PHUC TAP

CMS Plasma Concentration (mg/L)

o

o

é

c

o

= -

[ :

§ X

S g 14

O . D: ' colistin
g S0 70 o S0 90 110 130 150
g a4 ol )

o

colistin
R e e T
C 4 * ” 1% 0

Time Since Last Dose (h)

Colistin Plasma Concentration (mg/L)

2

Zhu Y et al. Microorganisms 2021; 9: 1154




Can nhac s dung ché dé lieu cao dé cai thién dap ng
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




PHARMACOTHERAPY
SPECIAL ARTICLE

International Consensus Guidelines for the Optimal Use Da n g th u é ns ﬁ’ d l_J n g
of the Polymyxins: CO I |St| n 2019

Endorsed by the American College of Clinical Pharmacy
(ACCP), European Society of Clinical Microbiology and
Infectious Diseases (ESCMID), Infectious Diseases
Society of America (IDSA), International Society for Anti-
infective Pharmacology (ISAP), Society of Critical Care
Medicine (SCCM), and Society of Infectious Diseases
Pharmacists (SIDP)"

" V. Do I Need to Administer an Intravenous Load-
ing Dose When I Initiate Therapy with CMS?

15

' Recommendation. R9: We recommend initiating
+ IV therapy with a CMS loading dose of 300 mg
. CBA (=9 million 1U) infused over 0.5-1 hours VI What Should My Initial Daily Maintenance
«cand to administer the first maintenance dose Dose of CMS Be in Patients with Normal Renal
v 12-24 hours later. Function?

HO piinsy wsvnsvans, wrivans, e aET ARl EILT VR STnAALEAEL, & AL A AN, & SARiAGETELG, Ao s temavaas va

Medical Microbiology and Infectious Diseases, Erasmus MC, Rotterdam, The Netherlands; HUniversily of

Houston College of Pharmacy, Houston, Texas; "“Division of Infectious Diseases and Tropical Medicine, Recommendatlon Rl 0- We recommend [hat for

Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand;

'*Division of Pulmonary and Critical Care, Department of Medicine, Northwestern University Feinberg School of g patient Wlth normal renal functlon, adm]_n]_s-—
Medicine, Chicago, Illinois; '"Department of Microbiology, Monash Biomedicine Discovery Institute, Monash

University, Clayton, Victoria, Australia; '”Drug Delivery, Disposition and Dynamics, Monash Institute of [er a daily dose Of 300_360 mg CBA (Ng_
Pharmaceutical Sciences, Monash University, Parkville, Victoria, Australia; '“Division of Infectious Diseases, 10 9 1’1’111110I1 IU) diVIded 1I1[O tWO and lnfused
. )

University of Michigan Medical School, Ann Arbor, Michigan
The polymyxin antibiotics colistin (polymyxin E) and polymyxin B became available in the 1950s and OVET 0.5-1 hour at 12-hour intervals. Monitor
Leonrged, s mportnt nole o <aivage therapy for oerwise unnenible gramneae YeNAl function and adjust the daily dose
accordingly using the recommendations in
Table 2.



VI. What Should My Initial Daily Maintenance

Dose of CMS Be in Patients with Normal Renal N ~ R
Function? Dong thuan sw dung
colistin 2019
Recommendation. R10: We recommend that for
a patient with normal renal function, adminis-
ter a daily dose of 300-360 mg CBA (~9-
10.9 million 1U), divided into two an . a
’ Table 2. Look-up Table of Daily D f CMS
over 0.5-1 hour at 12-hour intervals —— e Oséso
renal function and adjust the d: Daily dose of CMS for
plasma colistin Cgg avg Of

accordingly wusing the recommend: 2 mg/L¢
Table 2. Creatinine clearance, mL/ mg CBA/ Million U/
minute” day day
0 130 3.95
5to <10 145 4.40
10 to < 20 160 4.85
20 to < 30 175 5.30
30 to < 40 195 5.90
N . 40 to < 50 220 6.65
Lieu duy tri theo MLCT 50 to < 60 245 7.40
60 to < 70 275 8.35
70 to < 80 300 9.00
80 to < 90 340 10.3
> 90 360 10.9

CBA = colistin base activity; CMS = colistin methanesulfonate; C
.o = average steadv-state plasma concentration:



Liéu colistin: hwéng dan cua bénh vién Bach mai (2019)
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Liéu cua colistin: lwa chon phu thudéc vao MIC, vi tri nhiém
khuan va can thiép CRRT (m6 phéng PK/PD)

Bénh nhan khong Bénh nhan
MIC can thiép loc mau c0 can thiép CRRT .
(mg/L) | Nhiém khuan | Nhiém khudn | Nhiém khudn | Nhiém khuan Heu
ngoai phoi tai phoi ngoai phoi tai phoi
1,5 Liéu A
1,5 Liéu B
1,5 a Polymyxin 2019
1 Liéu A
1 b Liéu B
1 Polymyxin 2019
0,5 b, Liéu A
0,5 Liéu B
0,5 Polymyxin 2019
<0,25 Liéu A
<0,25 Liéu B
<0,25 c Polymyxin 2019

Khuyén céo

Khéng khuyén céo,
c6 thé can nhac

a: c6 thé can nhac cho bénh nhan con chirc ndng than nén; b: c6 thé can nhac
cho bn cd Clcr < 30 mL/ph; c: c6 thé can nhac cho bn cé Cler trén 130 mL/ph

Nguyén Tran Nam Tién. KLTN Dwoc si. PH Dworc Ha N6i 2021



Tang nong dd bang cach dwa khang sinh dén mo dich:
khi dung colistin?

*Purulent secretions

*Multidrug-resistant organisms [MDRO]
. VAT | *‘MDRO growth

*Planktonic?

*Biofilm?

ﬁ‘“

* Oral secretions Aerosolized || Systemic
+ 107 bacteria/mL antibiotics || antibiotics
Biofilm lining
endotracheal tube VAP

*Purulent secretions
in alveoli with MDRO

«>10* bacteria/mL*

Palmer LB. Curr. Opin. Pulm. Med. 2015; 21: 239-249



Khi dung colistin: nghién ctru Dworc ddng hoc

- 12 BN VAP

« Khi dung don liéu: 2x108 1U (160 mg of CMS/10 ml NaCl) trong vong 30 pht,
sau dé IV: truyén 60 phat 2 x106 [U trong 50 ml NaCl

« So sanh nong dé trong ELF va huyét twong
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Boisson M. et al. Antimicrobiol. Agents. Chemother 2014; 58: 7331-7339.



Khi dung colistin: tong két |am sang vé hiéu qua va an toan
trong diéu tri viém phoi bénh vién do VK Gram am da khang
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Almangour TA et al. Int. J. Antimicrob. Agents 2021; 106328



Clinical Infectious Diseases T
LY
IDSA GUIDELINE EﬂmSA hivma

Infectious i ica  hiv medicine ossociation

Management of Adults With Hospital-acquired and
Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society

ROLE OF INHALED ANTIBIOTIC THERAPY

XIV. Should Patients With VAP Due to Gram-Negative Bacilli Be Treated
With a Combination of Inhaled and Systemic Antibiotics, or Systemic
Antibiotics Alone?

Recommendation

1. For patients with VAP due to gram-negative bacilli that are
susceptible to only aminoglycosides or polymyxins (colistin
or polymyxin B), we suggest both inhaled and systemic anti-
biotics, rather than systemic antibiotics alone (weak recom-

mendation, very low-quality evidence).



Trién khai thi diém phac dé colistin khi dung (1 MUI g 8h) tai Khoa
HSTC, bénh vién Bach Mai

BQ GIAO DUC VA PAO TAO BOYTE 1
TRUONG PAI HQC Y HA NQI A 2
Lam sang
KD+ TM ™
NGUYEN MINH NGHIA I ( o, ) n ( o, ) p
KHi DUNG K:ET HOP TRUYEl\j Tiljﬂ MACH Tir vong 8 6 0,562
COLISTIN DIEU TR] VIEM PHOI NANG DO VI 36,4 % 27.3 %
KHUAN GRAM AM PA KHANG KHANG SINH
Pip tng 10 7
Chuyén nganh: Hbi Sire Clp Ciru 0,353
Mii s6 : CK 62.72.31.01 lam Sﬁng 45,5 % 31,8 %
LUAN VAN CHUYEN KHOA CAP 11 That bai 4 9 0’099
_ . Lam sang 18,2 % 40,9 %
Nguoi hwéng dan khoa hoc:
PGS.TS. PANG QUOC TUAN .
Tong 22 22
HA NOI - 2020 . .
Vi sinh
Nhom KD Nhom TM
p
n (%) n (%)
15 2
Thanh céng vi sinh N5 < 0,001
83,3 % 10,0 %
15 4
Thanh cong vi sinh N8 < 0,001
83,3 % 20,0 %




Quy trinh khi dung
amikacin va colistin:
dé xuat cia mang lwéi
nghién clru chau Au ve
khi dung khang sinh
trong VAP

Rouby JJ et al. Intensive Care Med.
2020 Jan 8. doi: 10.1007/s00134-019-
05890-w

Nebulized amikacin and colistin for ventilator-associated pneumonia caused by MDR Gram bacteria

Mass median aerodynamic diameter —» 2-5p

High lung deposition  20-30% Easy to handle for nurses
Chamber deposition < 5%

Priority to mesh nebulizers
and specifically designed circuits

—_—) Initial dose inserted into the nebuliser’s chamber l

Colistimethate 4 m IU diluted in 6 ml x3/24h Amikacin 40 mg/kg/24h diluted in 6 ml

Mesh nebulizers —> chamber residual volume < 10%
Jet nebulizers —> chamber residual volume > 40%

Circuits deposit (inspiratory tubing + Y piece
+ endotracheal tube) around 30%

Nebulization time < 30 min - Specific ventilator settings to limit inspiratory inertial impaction

Volume control ventilation with constant inspiratory flow,
no patient’s triggering. No asynchrony between the patient
and the ventilator (propofol if necessary)

Removal of heat and moisture exchangers, stop of heat humidifier
and addition of a filter on the expiratory limb

Return to previous settings after nebulization

TV 8 ml/kg, RF 12-15 bpm, I/E 1:2, end-inspirato ause - .
. i B E Change the expiratory filter

20%, PEEP 5-10 cmH20

Nebulised dose entering the respiratory system

Tracheobronchial deposition

ELF is contaminated during the BAL -

Contamination of the bronchoscope during the BAL

l Lung dose reaching bronchioles and alveoli I

B hiol Tt
Br
Exhaled cose Systemic absorption
tracheal suctioning Routine dosage of trough plasma
levels to detect systemic toxicity
Colistin Amikacin
inp of lung low sistemic in presence of lung infection, high sistemic diffusion

s B %
'g‘ p < 0.0001 n 40 l
=4 . % Intravenous AMK — n = 8 piglets
g 2 1 MIC = 2 pg/ml 2 30 | with E coli inoculation pneumonia
2 T
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Ty 1& (%)

Nhin lai cau chuyén vi sinh: Klebsiella pneumoniae
doé nhay cam véi khang sinh theo théi gian

“MIC creep” v&i colistin? Dir liéu tai Khoa HSTC, bénh vién Bach mai
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Twong quan gitra dé khang colistin va ddé nhay cam cua VK
v&i cac khang sinh khéc: lwa chon khang sinh thay thé

100.0 -
N (nhay) =178
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MW Colistin nhay 2018 - 2019 ( N = 178)
B Colistin khang 2018 - 2019 (N = 23)

Ty l1é nhay cam cua cac khang sinh trén cac chung Klebsiella pneumoniae nhay cam

va dé khang colistin: di¥ liéu tr Khoa HSTC bénh vién Bach mai (tbng két Ths. D6
Thi Hong Gam, BS Nguy&n Thé Anh, Ths. Nguyén Thj Tuyén)



Can nhac dén lgi ich hiép dong do co ché tac dung cua
aminoglycosid trong phac dé phoi hop: vi du CR-KP

Second antibiotic

Outer membrane A

KPC or other j \
Inner membrane

. permeabilizing the
., OUter membrane

-lactamase

Decreased
s p-lactamase

Cell

wall ‘.., ,AMino-

Py .
%, expression Effect on protein e glycoside
% - synthesis ~ _ 4e**""
~..| Protein éA .......
synthesis

Yadav R et al. Antimicrob. Agents Chemother. 2016; 61: e01011-16



Liéu khuyén cao hién tai cia aminoglycosid trong NK néng

TABLE 25-4 Suggested Dosing Regimens for
Adults

ESTIMATED DOSE (mg/kg)

CREATININE Gentamicin, DOSING

CLEARANCE Netilmicin, INTERVAL

(mL/min) Tobramycin Amikacin (hr)

100 7 20 24
90 7 20 24
80 7 20 24
70 5 15 24
&0 5 15 24
50 4 12 24
40 4 12 24
30 5 15 48
20 4 12 48
10 3 10 48

<10 2.5 7.5 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



Aminoglycosid trong diéu tri CR-KP: can nhac ché dd liéu cao
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£ £ 201
< = p<0.001
10
0 h T T
15 mg/kg 25 mg/k 30 mg/k
Parameter Group 1 (25mg/kg/day) Group 2 (30 mg/kg/day) Group 3 (15 mg/kg/day)
Creatinine (mg/dL)
Day 1 (admission) 1.87 £ 1.14 1.76 £ 0.89 1.89 + 1.19
Day 5 1.7 £ 097 1.58 £ 1.10 1.55 + 0.72
Day 14 1.3 + 0.82 131 + 0.89 1.2 + 0.52
24-h CL¢ (mL/min)
Day 14 859 +51.8 68.7 £ 30.2 69 + 35.7
Day 28 956 + 474 89.7 + 26.6 564 + 184

Nong dd amikacin huyét thanh va thay dbi chirc nang than & cac nhom
bé&nh nhan dung 3 muc liéu amikacin



Aminoglycosid trong diéu tri KPC: can nhac ché dé liéu cao
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Phan b6 MIC clia amikacin trén cac chung Klebsiella pneumoniae phan lap
tai khoa HSTC, bénh vién Bach mai cho théy s can thiét phai toi wu liéu dé
tang hiéu qua diéu tri



Giam sat nong dé thuoc trong mau khi st dung liéu cao
amikacin diéu tri nhiem khuan do K. pneumoniae da khang

4 \l'

Chi dinh MIC Tinh liéu dadu amikacin
(30mg/kg)

Khoangligu || Khép ndng do m

Truyén téng liéu trong

el
Y
Hiéu chinh liéu (nhép théng tin vaoama{;_dg) - 1 g|(‘)u

t1 1.5 Theigian 18y mau 1 (h)
t2 12 Thei gian I8y mau 2 (h) 70
el 55 Nong dé miu 1 (mg/L)
c2 10 N&ng do mau 2 (mg/L)
Thei gian truyén 1| h 60
Khoang ligu 24, h
MIC 8| mg/L 50
Ligu 1500| Ligu m&i lan dung (mg)

3 @

Théng s wéc tinh E

T8c d6 truyén 1500 meg/h ‘i
cl 3.85 L/h ,ZS 30
vd 237 LUh
11/2 427 h N |
ke 016 1/h
Cpeak 59.65 Nbng dé dinh (mg/L) - ‘
Ctrough 1.43 Néng do day (mg/L) \} \ \I
AUC|[0-tau] 390.06 mg.h/L 0
006 i N Tinh ligu va khoang dua
AUC/MIC 4876 h Thai gian (giv) N ,
Candes e lieu tiép theo

Protocol dang trién khai tai khoa HSTC, bénh vién Bach mai



Két qua giam sat nong dd thuoc (Cpeak) v&i amikacin liéu cao
(30 mg/kg) trén bénh nhan nhiém hoic nghi ng® nhiém Klebsiella
pneumoniae tai khoa HGi swc tich cwe, bénh vién Bach Mai

DPic diém K&t qua (N = 105)

Liéu ban dau (mg)

1500 [1500-1750]

Liéu ban dau theo can nang (mg/kg)

30,3 [29,2 - 31,1]

Thoi gian truyén (phat)

60,6 + 6,1

Thoi gian st dung amikacin (ngay)

5,0 [2,0-10,0]

Ty lé dat dich Cpeak/M

=

Néng dd dinh
Cpeak (Mg/L) 67,0 [59,5-77,4]
Cpeak < 45 mg/L 1(1,0)
45 < Cpeax < 60 mg/L 28 (26,7)
Cpeak > 60 mg/L 76 (72,3)
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Amikacin (30 mg/kg) két hop véi TDM: két qua |1am sang

KET QUA PIEU TRI VIEM PHOI VA NHIEM KHUAN HUYET
DO KLEBSIELLA PNEUMONIAE SU’ DUNG AMIKACIN
CO GIAM SAT NONG PO TRONG MAU

Pham Thi Hong Phwong*, Ding Quéc Tuin*

= 42 bénh nhan, tudi trung binh 56,1, APACHEII: 16, SOFA: 8, thd may:
85,7%, viém phdi, 83,3%, sdc nhiém khuan: 35,7%, MIC amikacin < 8:
92,9%

= Ty lé dap trng |am sang hoan toan 57,1%, tdng theo th&i gian diéu tri

= Ty lé xuat hién ddc tinh trén than: 38,1%, xuét hién sau khodng 6
ngay ding thubc, chi yéu & giai doan nguy co

= Yéu t6é anh hwéng dén dap &rng lam sang: APACHE Il cao, SOFA
cao, thd may

TAP CHi Y HOC VIET NAM TAP 509 - THANG 12 - SO 1 - 2021



Twong quan gitea dé khang fosfomycin va dé nhay cam cua VK v@i cac
khang sinh khac: chi coi fosfomycin la KS dw trir cuéi cung va chi dinh
theo két qua KSBb

100.0

J

N (nhay) = 192

N (khdng) = 150
80.0 - ( e)

60.0 -

40.0

Ty 1& nhay cdm (%)

20.0

0.0

B Fosfomycin nhay 2018 - 2019 ( N = 192)

W Fosfomycin khang 2018 - 2019 (N = 150)
Ty 1&€ nhay cam cua cac khang sinh trén cac chung Klebsiella pneumoniae nhay cam

va dé khang fosfomycin: di liéu tir Khoa HSTC bénh vién Bach mai (tong két Ths.
P6 Thi Hong Gam, BS Nguyén Thé Anh, Ths. Nguyén Thi Tuyén)
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Vi tri ca FOS trong phéac do diéu tri nhiém trang do VK

[ ]
y
N

Gram am khang thuoc

Type of patient/scenario Potential place in therapy
Patient with stable UTI caused or Fosfomycin monotherapy as carbapenem-sparing regimen
suspected to be caused by ESBL-PE

Critically ill patients with septic shock Empirical combination therapy in patients at high risk of MDR-GNB and presence of only
a few other alternatives for at least one of the suspected causative agents (e.g., ESBL-

PE, CRE, CRPA, CRAB)
Salvage therapy
Combination partner for therapy of problematic/deep seated infection by MDR-GNB

Orthopedic/neurologic ward in presence Osteomyelitis/spondylodiscitis/diabetic foot infection
of proven or suspected MDR-GNB Biofilm infection/foreign body infection
infection CNS infection

Abscess forming infection

CNS, central nervous system; CRAB, carbapenem-resistant Acinefobacter baumannii; CRE, carbapenem-resistant Enterobacterales; CRPA, carbapenem-resistant
Pseudomonas aeruginosa; ESBL-PE, extended-spectrum B-lactamase-producing Enterobacterales; UTI, urinary tract infections.

Bassetti M et al. Curr. Opin. Infect. Dis. 2019; 32: 617-625



Vi tri cia FOS trong phéc do diéu tri nhiém trung do
Pseudomonas aeruginosa khang thuoéc

Patient with severe, suspected Pseudomonas aeruginosa infection

. 4

At least one of the following

* Underlying comorbidities (neutropenia,
severe immunosuppression, structural
lung disease, solid tumor)

* Previous colonization by MDR/XDR

Pseudomonas aeruginosa YES
* Previous therapy (within 3 months) with Second a.gent . ; E . ,
an antipseudomonal B-lactam Fosfomycin/aminoglycoside/colistin > fluoroquinolone

* Local hospital prevalence of MDR
Pseudomonas aeruginosa > 15-20%

@NO

Backbone agent
Piperacillin-tazobactam/meropenem/ceftazidime/cefepime

Backbone agent

Ceftolozane/tazobactam > ceftazidime/avibactam >
meropenem > piperacillin-tazobactam/ceftazidime/
cefepime

Bassetti M et al. Curr. Opin. Infect. Dis. 2019; 32: 617-625



Thay déi dwoc dong hoc ciia FOS & bénh nhan ning

1000 4

Fosfomycin concentration (mg/L)

—n —plasma
—a—healthy lung

E\‘T —o—infected lung
100 -:i“ —§
T/1 | | im0 2E s somgn
————————————————————————————————————————— 16mg/L
10_5— ------------------------------------------------------------- - 8mg/L
1 | T T T T
0 1 2 3 b
Hours

Nong d6 FOS trong huyét twong va dich gian bao t6 chirc phoi sau khi
truyén FOS (4 g) & bénh nhan nang cg') sOC nhiém tring. Dao ddng vé nong
do gilra cac ca thé Ién = nguy co thiéu liéu trong nhiém khuan & BN nang

Matzi V et al. J. Antimicrob. Chemother. 2010; 65: 995-998



Can nhac str dung ché dé lieu cao dé cai thién dap tng

lam sang: fosfomycin

Chi dinh:

= Gigi han diéu trj trong nhiém triing ndng do VK nhay cam

= Bat budc phai phdi hop véi cac khang sinh khac (B-lactam, AMG, colistin

thwong cho tac dung hiép déng) deé tranh dé khang.

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

hop

= Nguwdi I&n: 100 — 200 mg/kg/24h (8g/24h, 2 lan truyén 4g cach nhau 8 h
hoac 12g/24h, 3 lan truyen 4 g‘céch nhau 4h). C6 thé dung 16 g trong
nhiém tring nang, mai lan truyén 4 g trong 4 h.

= Tré em: 100-200 mg/kg/24h
= Hiéu chinh liéu cho bénh nhan co Cl_, < 60 ml/phit

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



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

European Journal of Clinical Microbiology & Infectious Diseases (2021) 40:1117-1126
https://doi.org/10.1007/510096-021-04181-x

REVIEW ;.)

CCCCCCC
uuuuuuu

Fosfomycin in continuous or prolonged infusion for systemic
bacterial infections: a systematic review of its dosing regimen
proposal from in vitro, in vivo and clinical studies

Roberta Maria Antonello’ « Stefano Di Bella' @ « Alberto Enrico Maraolo? - Roberto Luzzati’

= Téng két di¥ liéu tr 19 nghién ctru 1am sang.

= Ché db liéu 8 g loading (30 min) sau dé 16g-24 g (t6i da 24 g/ngay)
|a ché d6 liéu tdi wu diéu tri nhiém khuan do VK Gram am da khang
& BN c06 chirc nang than binh thuwong

= Can thém nghién ctu trén bé&nh nhan suy than man va bénh nhan
coO loc mau



Khang sinh méi diéu tri nhiém khuan do vi khuan Gram am
da khang: phoi hop betalactam - chat wwc ché betalactamse
(BL-BLI) dwore FDA phé duyét

Clavulanic acid
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Papp-Wallace KM et al. Expert Opin. Pharmacother. 2019; 20: 2169-2184



Cac BL-BLI mé&i: khac nhau vé hoat tinh trén cac VK Gram
am da khang

New BLBLIs CPE-KPC CPE-MBLs  CPE-OXA-48 {Nun—MElﬁ E:} ducing)

Ceftazidime-avibactam +
Imipenem-cilastatin-relebactam +
Meropenem-vaborbactam -
Ceftolozane-tazobactam +
Aztreonam-avibactam -
Cefepime-zidebactam +
Cefepime-taniborbactam +

Sulbactam-durlobactam

+, active; —, not active; Abbreviations: BLBLIs, p-lactam p-lactamase inhibitors; CPE, carbapenemase-producing
Enterobacterales; KPC, Klebsiella pneumoniae carbapenemase; MBLs, metallo- f-lactamases; OXA-48, oxacillinase-48;
CRPA, carbapenem-resistant Pseudomonas aeruginosa; CRAB, carbapenem-resistant Acinetobacter baumanni.

Aslan AT et al. Antibiotics 2022; 11: 277



Chwong trinh quan ly khang sinh trong bénh vién (AMS)
v&i khang sinh méi

BO Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Pic ldp - Tu do - Hanh phiic
50565/ /Qb-BYT Ha Néi, ngdyjj thangj)nam 2020
QUYET PINH

Vé viée ban hanh tai li¢u “Huéng din thye hién quan 1y sir dyng
khing sinh trong bénh vi¢n™

Tiéu chi dwa khang sinh vao danh muc
= Khang sinh diéu tri nhiém khuan do vi sinh vat da khang hodc dw trir cho cac
trwong hop khong dap ng/that bai diéu tri vdi khang sinh lwa chon dau tay
« Khang sinh méi: vi du: ceftolozan/tazobactam; ceftazidim/avibactam cho VK
Gram am da khang
« Khéang sinh dw triv hodc lwa chon cuéi cung (last resorts): VK Gram am da
khang: colistin, fosfomycin, tigecyclin; VK Gram dwong da khang: linezolid,;
Candida khang fluconazol: dan chat echinocandin, amphotericin B

Colo trinh’xéy dwng va ban hanh H’u’é’ng dan s dung
thuoc va quy trinh duyét thuoc tai don vi



Khang sinh mé&i trong dieu tri HAP/VAP: phan tang nguy co’
khang thuodc

Cultures confirming multi-drug _

resistant Gram-negative
infection (MDRGNI)

Yes v
History of colonization or infection of MDRGNI

! o ==

A
__ Presence of shock or Risk factors for MDRGNI present
increased risk of mortality

v

Consider treating for most likely
MDRGNI pathogen

v v

Carbapenem Resistant Enterobacterales (CRE): Cefiderocol, ceftazidime-avibactam, imipenem-cilastatin-
relebactam, meropenem-vaborbactam, eravacycline

Second line: Plazomicin
Carbapenem Resistant Pseudomonas aeruginosa (CRPA): Cefiderocol, ceftazidime-avibactam, imipenem-
cilastatin-relebactam, ceftolozane-tazobactam

Second line: Plazomicin
Carbapenem Resistant Acinetobacter baumanii (CRAB): Cefiderocol to be used as a backbone with consideration
of additional eravacycline, plazomicin, or other older antibiotics
Metallo-Beta-Lactamase (MBL): Cefiderocol

Second line: Aztreonam-avibactam

Windham S, Kollef MH. Curr. Opin. Infect. Dis. 2022; 35: 561-567



Khang sinh mé&i trong diéu tri HAP/VAP: phan tang nguy co
khang thuodc

Clinical entities +
Urinary tract infections A 4 = bid Local epidemiological data in
o . ssociated comorbidities P
Intra-abdominal infections D iabetes clinical isolates
,,,,,,,,,,,,,,,,,,,, - - .
Nosocomial pneumonia . COPD Carbapenem-resistant
Associated or suspected bacteremia * Moderate/severe renal/liver disease Enterobacteriaceae >20%
‘ :Erl*:jm‘:"°5UPP"E'55i°”/"e“"mpe”ia ESBL-producing Enterobacteriaceae
. erly patients o/ " .
. Solid tumor >20A;’|n Escherichia coli and/or
* Structural lung disease Klebsiella spp

+ Organ transplantation

Risk factors for Carbapenemase- and/or ok
+ Hemodialysis

ESBL-producing Enterobacteriaceae

*  Previously known colonization
*  Broad-spectrum antimicrobial therapy during previous

90 days (cephalosporins/fluoroquinolones) Empiric therapy
» History of prolonged hospitalization and/or long-term > - g .
ry of prolong P for long l > Ceftazidime/avibactam

care facilities
* Invasive devices
* Immunosuppression
* Current or prior ICU admission
* Local epidemiology, outbreak
* Travel from high endemic area (Enterobacteriaceae) ¥

Obtain adequate microbiological sample for culture

Possible value
of rapid diagnostic tests

Montravers P, Bassetti M. Curr. Opin. Infect. Dis. 2018; 31: 587-593
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% Carbapenemase-positive (95% CI)
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Sw khac biét gitra vé dich té carbapenemase
cua Enterobacteriaceae va P. aeruginosa:
chwong trinh giam sat SMART 2017-2019 tai

ICU 7 nwéde chau A

AMS vé&i khang sinh méi: can nhac vi sinh

Dich té khang thudc trong
khu vwe va Viét nam

Enterobacterales

|
All Hong Kong South Korea Malaysia  Philippines
(1270 | 718) (42|24) (172]102) (181|96) (87 [41)

B P, aeruginosa

Taiwan Thailand Vietnam
(330 267) (266 126) (192 62)

Country (n Enterobacterales | n P. aeruginosa)®

Giam sat dé nhay cam va phat

hién khang thudc

Recommendation 4.1:

Updated local antibiograms with pathogen-specific susceptibility data should be produced at least

annually together with data on antimicrobial use to optimize expert-based recommendations for

empirical therapy. First evidence of the importance of the preliminary report.

Strength of
STRONG
recommendation:
S5 benh §n =
Tén = .
Kgay sinh - -1954

Certainty of

MODERATE
evidence:

Vi sinh Bach Mai
Dinh danh bing hé thing ty déng

Vung = Kbl sic tf
SG pénh phiz «
Loal bénh phis = Slooo

KRy 18y bénh phim = 16.-Nov-2913

h Gy tang 5

Vi kholn - Kicbsiella pneuronise ss. pneuscalie

trtapenen

Meroperen

Cefoxitin

Cofrazidise
Piperacillin/Tazobactan
Gentamicin

Ciproflanacin
Trisethoprin/Sulfarethoxazole

Carbapeneaa 1
Ghi cho 0

Positive

Lob SH et al. J. Glob. Antimicrob. Resist. 2022; 29: 527-533

Kiratisin P et al. J. Glob. Antimicrob. Resist. 2021; 27

Inlpones n
cefuroxive R
Ceftriaxone n
Cofopine

Cefrozidime/Avibactan

Anlkacin

Lovofloxacs L

EE R

» o=

fosforycin A

1011 1N

1 132-141



AMS vé&i khang sinh méi: can nhac Dwoc 1am sang véi ché

[
[

Y

N

do lieu

CMI "::::;:"M Clinical indication for new p-lactams
Augmented renal clearance
{CrC1 >130 mUimin/1.73m?)
and/or high MIC
| and/or low tissue penetration

Consider routine extended infusion for critically ill patients
3-hour infusion (CFL, MER-VAB), up to 4 or 5-hour infusion (C-TZ, CAZ-AVI, MER-VAB)

Adjust dosing regimen according to CrCL
(no dose adjustment for the first 24-48 hours in case of AKI)

CrCL (melIn)
90

Consider high-dose regimen
R — w

regimen

|

’ Consider continuous infusion

for C-TZ and CAZ-AVI

29/1gg6h H 29/1gqh H 29/1gqeh H 197059 q8h H 19/05gg8h H 19/05ge8h l-

: 7
29/05gg6h H 29/05g8h H 29/059qh , tgrozsgoah H °75qﬂ2’,?2“ 1 L 5:24’,?29 l CAZ-AVI
ConswderTDM ( ( 059705
with MIC measurement 2020 || 20208 || 2020 |[ terteen || reream || 00 | SR
F : :

No data H 059/0.25 g gbh H 049/04gqsh H 039/0.15 g gh H 029/0,1gqsh H No data | IMI-REL

_[ High-dose 1 Standard-dose
\
—r—
|
\
|

2gqbh H 2g948h H 2g48h ” 15g48h H 1gq8h H 0.75 q12h |

Consider risk for overdosing (and underdosing in
case of high MIC and/or low tissue penetration)

|

= o M ED F ; .lu:mz'r3 ,wommzuhum
159/0,75 g (LD) then 0.3 g /0,15 g g8h 2g9/1gqsh H 19/05gg8h

&

1970259 q8h {29 /0.5 g aBh i high MIC valuss)

059/0594q12h

| CAZ-AVI

19/1g48h H 059/05gqsh l MER-VAB

02g/0.1gqsh ‘ 029/0,1gq6h

| IMI-REL

‘ 0.75 /0.2 g g48h
‘ 0.75 g q12h

’ 2gqBh ‘ ‘ 15gq8h ’ [ 2gqi2h

o)

theo PK/PD

[ cu \
PATIENTS \
B |
|
oeep- |
\ SEATED
\nrECTIONS /

Prolonged infusion of
novel beta-lactams

Liéu khuyén céo cla céac khang
sinh mé&i theo MLCT va loc
mau: y kién tr cac chuyén gia
Hoi strc Phap

Barbier F et al. Ann. Intens. Care 2023; 13: 65



AMS vé&i khang sinh méi: can nhac Dwoc 1am sang véi ché
do lieu theo PK/PD

5%
S6 bénh an 217914817F \sl‘l?ﬂge hT by tis Hd1 sic tich cyc - Tang 5
30% I R ::hy’ e i “Jan-1946 Logi bénh phim Sput
30% 28% Gioi tinh = Ngdy 15y bénh phim = 8-Aug-2023
0,
«% 0 26 /0 Vi khudn = Pseudomonas aeruginosa
= 25 A) Aztreonam R Imipenem R
§ Meropenem R Ceftazidime R
Cefepime R Piperacillin/Tazobactam R
5 20% oo : - :
(@) Coglstin I evorioxac .
§ 15% :::nih‘ciarbap:nel Positive 18- un
[&]
= 10% _U ché betalactamase
= 6% Amo+A.clavulanic | 20/10 { AMC
5% 39, 0 3% o Ceflazidime-Avibactam { 30/20 | CZA p
2% ] I 2% 2% Ceftolozane+Tazobacta} 30/10 | C/T { T [0
0% I . . Piper+Tazobactam i 100/10{ TZP
<
<025 05 1 (25 o MI4C / :3 16 32 256 Catspormotttalns | 105 | SCF
m
'ath (Hg/ml) LIPOPEPTIDES A )
Colistin i 10 I Cs i /f A . O

MIC cua P. aeruginosa voi BN 7 Ui viE hZ.bA ien e
ceftolozan/tazobactam trén 201 chding nam, // tudl, viem phol benh vien tren

phan Iap tir bénh pham dich d bung, €N dotcap COPD, dom: P. aeruginosa

mau, dich ho hap, nwéc tiéu tai bénh toan khang, | vai colisitn (MICzl): | vOi

vién Bach Mai. Co s& dé t&i wu lidu ceftolozan/tazobactam (MIC=6). St dung
' ' theo MIC colistin + ceftolozan/tazobactam 9 g/ngay

) , truyén lién tuc
Pham Hong Nhung va cs. TC Nghién clru Y hoc so6 7/2023; 86-93



Quan Iy khang sinh méi: hwéng dan st dung, phiéu yéu
cau va quy trinh duyét thong qua dat don

BQ Y TE
BENH VIEN BACH MAI
000 ———mmmmmeeem

HUONG DAN SU DUNG
CAC THUOC KHANG SINH
U'U TIEN QUAN LY

(CEFTAZIDIM/AVIBACTAM, CEFTOLOZAN/TAZOBACTAM,
FOSFOMYCIN TINH MACH, DAPTOMYCIN)

Du thao da dwoc Hoi dong

Thubc & Diéu tri théng qua,

ch® ban hanh

BENH VIEN BACH MAI Ny e
TI/KHOA 1oovevessssssnins o , ’
PHIEU YEU CAU SU DUNG KHANG SINH
CEFTAZIDIM - AVIBACTAM & CEFTOZOLAN - TAZOBACTAM

thing... ..

I. Théng tin chung

Ho tén BN: [ Tudi:

Gidi tinh: nam / nix | CI Ticn st di img:

cao: (cm) I Cén niing: (kg)

Bénh nhin mic it nhit mt trong cdc logi nhiém khuin ning dudi diy:
0 NK huyét (duimg vio):
0O Nhiém khuin khic:..

O NK & bung c6 bién chimg
O NK tiét ni¢u phire tap
O VP bénh vién / VP tho may

Xét nghigm cgn lim sing (gin nhat), ngay:...........

...Creatinin:.......
o Lién tuc

O Theo edn nguyén vi khudn

o Ngiit quing
I1. Chi dinh khéng sinh trong didu tri:
1. Diéu tri theo ciin nguyén vi khuin

Loc méu:

O Theo kink nghigm

- Bm. s1(BS)
dicn

Xac dinh bénh nhan cin
sit dung thude UTQL

- Ciin ci vo cic béng ch!'mg nhiém khuin
cua ngudi bénh, hudng dan dicu tri, huong
dan sir dung khang sinh.

- BS diéu tri

- Lanh dao khoa
diéu tri/ BS coc
I (trong gidr trure)
- Piu duimg

Hoi chin chi dinh thude
UTQL cho bénh nhan

- Biic sTdiéu tri hoan thanh “Phiéu yéu cu
sirdung thubc UTQL” twong img vai timg
thude (Phuy Iuc 2). dien day du cic théng
tin theo yéu eau, ky vi xin y kién Linh dao
hojde BS cpe 1 (néu trong L,w‘ tryre)

Diéu dudng chuyen “Phiéu yéu chu sir
dung thube UTQL” ¢6 déy dii thong tin va
chir ky dén don vi Duge 1am sang — Théng
tin thube (DLS — TTT) trong giér hanh
chinh hodic trye duge trong gidr trye dé
duyét sir dung.

- DSLS/DS tryc (trong gior true) sir r!ung
“Hudmg dan str dung thuoe UTQL” dé xét

Loai vi khuin Bénh phim | Ngay liy/tri Khiing sinh dé MIC duyét vé chi dinh, Tiéu don b ding
PR PR ¢ inh,
ket qui ] (néu ci) thube UTQL. Trao dbi true tiép véi bic st
o Enterobacteriace ;"“”““f{'l'“ N o : o : dieu trj trong trromg hgp khong thong nhat
iperacillin/tazobactam o ] 3 bt g
(E.coli, K.preumoniae) Imipenem aR  as o vé chi dinh Lh"‘)c,UTQI" . .
Meropenem aR oS - Duge si (gom - Duge si ghi y kicn vio “Phicu yéu cau sir
o Psendomonas Amikacin aR oS DS lam sing - dung thude UTQL” (lwu ban copy tai Don
0 VK khée: Gentamycin oR oS DSLS)DS vi DLS — TTT). DS true ban giao thong tin
! Fosforycin oR oS tryc) cac ca hoi chan yé an viDLS —TTT vio
o : :; - BS didu tri ngay lam vige gan nhat.
ER jS - Biéu duimg - Bic si dicu trj ky xdc nhin da xem noi
oR oS dung Durge si ghi trong “Phicu yéu cau sir
3. Dilu tri theo kinh nehiém dungthgéc UTQL". Béc sT ld ngudi quyét
2 Dicu trj thea kinh nghigm . " " dinh cudi ciing trong tririmg hop bic si va
0 Nghi ngdrnhim VK gram im da khing/khing thubc khé diéu tri khong/kém dip timg v6i carbapenem duge s7 khang thing nhit
L g
o Khing sinh lya chon wru tién khong ¢6 trong danh muc ké don hoge khong phi hop dé dicu tri - Pidu dudmg tong hop ph £
3. Ly do Khic (chi dinh theo ¥ kién HC toin vi¢n): Oce O Khing UTQL theo y lénh cua Béc si
111, Khéing sinh di/dang diéu trj: - Truomg hop dic biét (cip ciru, de doa
Ténthubc | Lidudung | Songaysidyng | Teénthude | Lidudung | SO ngdy s dung tinh mang): BS viéty Ignh viio hd so bénh
‘ l ‘ an, chuym phiéu dat don xunng b phin
IV. Khiing sinh h{i chin: [ Ceftazidim - avibactam oc - tazob duyt thube six dung ciing Eh'e" finh hoge
Libw dime c6 the bd sung trong vong 24 - 48 gid.
o x - biéu dudmg giri duge s7 duyét céip phat
— Bic si dicu trj Linh dgo dom vj thuoc phlep véu ciu sir dung thude UTQL
(v, ho tén) (v, ho tén) Dl:z:lﬂ‘iajfrglrl e go_c::n ciia duge si (khang bit bude
- Durge s7 duyét ; : .
o ;l‘al"h:({'f - Duge s duyét clp phit It\uﬁa _rc.;in tra
B - - PR i phicu yéu ciu sir dung thuoe cla
V. Y k]zn'c'uz Durge si I'mﬁc Ban quin Iy sir dyng khing sinh/khing nam - Ditu dudng bénh nhan di e6 diy du thong tin, chir ky
Thong nhat sir dung thuoe nhu trén oCo o Khing vio phén ciia dm;n_ T
Y kién khic: - Duge si duyét cip phat thude ky duygt
vao phiéu linh theo quy trinh duyét thude.
PR = N P s & 4 N - Duge si ca‘ip < N n -Ca ap pht thuée UTQL theo quy trinh cap
Biic si didu trj Duge i lim sang hoiic thanh vién BQL sir dyng khing sinh k Cip phét thube UTQL i
phit thude PP phat thube

(ky, ho tén) kv, ho tén)

- Bic s diéu uj

!

Theo doi

- Béc si diéu tri theo ddi dép img cua nguoi
bénh v d§ an todn cua thude, tie dung
khong mong mudn, chicc ning thin dé
diéu chinh phi hop cho bénh nhan.

- Hoi chan lai néu cin




Quan Iy 4p dung ca v&i phac do méi cho khang sinh ci:
hwéng dan st dung, phiéu yéu cau va quy trinh duyét

BO Y TE
BENH VIEN BACH MAI

HUONG DAN SU DUNG
AMPICILLIN/SULBACTAM LIEU CAO

TRONG DPIEU TRI NHIEM KHUAN
DO ACINETOBACTER BAUMANNII
PE KHANG CARBAPENEM

thong qua dat don

II. CHIi PINH
Ampicillin/sulbactam liéu cao duge chi dinh diéu tri theo két qua vi sinh cac nhiém
khuan do Acinetobacter baumannii, c6 két qua khang sinh dd di dé khang khang sinh
carbapenem va khoéng phu thudc vao do nhay cam cua chung phan lap véi
ampicillin/sulbactam.
Khong sw dung ampicillin/sulbactam don dic diéu trj nhiém khuan do CRAB.

Luu y: Ampicillin/sulbactam liéu cao chi dwoc khuyén céo trong diéu tri nhiém 1

khuén do Acinetobacter baumannii khang carbapenem. Khong st dung phac do nay 1
cho cac truong hop khac hodc khi chua c6 bang chimg vi sinh.

Liéu cho bénh nhan chirc ning gan thin binh thieong:

Liéu théng thuong: 6-9g/ngay (lidu tinh theo sulbactam)

Li¢u ding Khuyén cdo
Ampicillin/sulbactam Acinetobacter baumannii con nhay cam vai
6g/ngay (liéu tinh theo ampicillin/sulbactam hodc néu bénh nhan khéng
sulbactam) dung nap véi ché d¢ lidu 9g/ngay (liéu tinh theo
sulbactam)
NAM 2023

Ampicillin/sulbactam Khéng co két qua khang sinh 46 voi
9g/ngay (liéu tinh theo ampicillin/sulbactam hodc chiung Acinetobacter
> ~ P A sulbactam) baumannii  phan ldap da dé khang véi

Dw thao da dwoc Hoi dong ampicilivsulbactam
ThUéC & Dléu trl thﬁng qua, Lidu t4i da: 12g/ngay (lidu tinh theo sulbactam. Luru ¥ 1 lg ampicillin/sulbactam

ch® ban hanh

1,5 g ¢6 chira 0,5 g sulbactam.



Ca lam sang

« Bénh nhan nam 62 tudi vao vién vi kho thé

. Tién sw:
— COPD phat hién cach 1 nam diéu tri bang khi dung
— DTD 5 nam diéu trj bang insulin

 Bénh su:

— Céch vao vién 2 ngay, bénh nhan xuat hién ho nhiéu kém theo khac
d(‘)’m‘xanh, t?énh nhan kho thé, khéng sét, dai tiéu tién binh thwdng
tw dieu tri bang khi dung tai nha. Ngay hém sau, bénh nhan kho tho
nhiéu con ho nhiéu, ho khac dom tang, dom xanh vao BVNTTW,
chan doan: viém phoi — DTD diéu tri khang sinh Imipenem &
ciprofloxacin, dén chiéu cung ngay bénh nhan xuat hién lo mo Khi
mau pH 7.058 Pco2 177 Po2 199 HCO3 54, dat ong noi khi quan,
chup CT so khong phat hién bat thwdng -> BVBM

Ths.Db Thi Hdong Gam, DS 1am sang, Bénh vién Bach Mai



Ca lam sang

« Kham vao vién

— Bénh nhan an than, théd may

— Da khd, niem mac hong

— Nhiét d6 36,5 d6 C; BC 13.3, BCTT 80.2%

— Phdi gidm théng khi 2 bén; Ran nd 2 day phbi; Bom duc

— Tim nhip déu tan so 98l/p; Huyét ap 120/80mmHg; Khong c6 tiéng
thoi; Mach dao 5mmHg

— Bung mém, khdng chwéng; Gan lach khdng s& thay



Ca lam sang

 Chan doan: Soc nhiém khuan - Viém phdi - Dot cap COPD
« Thubc diéu tri

— Khang sinh: Piperacilin/tazobactam 4,5g g6h + levofloxacin 750 mg

g24h

— Truyén dich: Natri clorid 0.9%

— Van mach: Noradrenalin

— An than/gidm dau: Midazolam + fentanyl

— Gi&n phé quan: Salbutamol

— Ha dwdng mau: Insulin



Ca lam sang

Ngay thr 5 diéu tri, b&nh nhan xuat hién sbt cao lién tuc
39.2 d6 C; PCT tang: 0.13 ->1.91 -> 2.09 -> 3.05 (ng/mL)
X-quang phdi: dam me thay gitra phdi phai

P&m nhiéu, duc

DPQ: K. pneumoniae

KSD: MIC imipenem 3; meropenem 3; amikacin 8; colistin
0.125 pg/ml -> Pbi khang sinh: Fosfomycin 4 g q8h +
amikacin

Nghy =inh = i-Jan-aver — ':;'::.J.l
Gioi cink = = hin

niae
vi khudfn = Klebsiells proumonise s, poeuno

[ 3 Imipenca x
m,,m,:. R Cofuroxise X
e Laxone R Cefopliaon R
i dine R Ceftazidime/Avibactam 5
e Centamicin v
Piperacillin/Tazobactan ioelamaetn .
L’:‘ k:fu“m Trimechoprin/SulfanethoxazoleR
voflox :
Fosfomycin (8]



TDM Amikacin

Bn 62 tudi, 63kg, 167 cm, creatinin huyét thanh 86 mcmol/L;
MLCT wéce tinh 70 ml/phat

Amikacin: Liéu dung 2000mg pha truyén trong 60 phut

Sau 30 phut két thac truyén -> Nong dé 1: 58.4 mg/L

Sau 13 gi® t khi truyén -> Nong dd 2: 11.1 mg/L

-> Nong dé day wée tinh: 2.27 mg/L

-> Xac dinh quang dua liéu: 24 gi®



Nhip thdng tin vé ligdu amikacin d3 ding va néng dd do duoc

Tinh cdc théng 56 Dwoc dong hoc cia amikacin tir di¥ liéu do ndng dd

t1 1,5| Th&i gian 18y miu 1 (h)
t2 13| Thoi gian [y mau 2 (h)
C1 58,4| Nong dé mau 1 (mg/L)
C2 11,1| Ndng dé mau 2 (mg/L)
Thai gian truyén 1| h

Khoang ligu 24 h

MIC 8] mg/L

Lidu 2000| Ligu méi [3n ding (mg)
Téc d truyén 2000 mg/h

Cl 4,42 L/h

vd 30,6 L/h

t1/2 4,80 h

ke 0,14 1/h

Cpeak 62,77 Nong dé dinh (mg/L)
Ctrough 2,27 Néng dd day (mg/L)
AUC[0-tau] 452,5 mg.h/L

AUC24h 452,5 mg.h/L

AUC/MIC 56,6 h

Cpeak/MIC 7.8
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Tom tat diéu tri

» Bénh nhan dwoc chuyén tuyén tinh trong tinh trang thuyén
giam sau 12 ngay diéu tri

Bénh nhan thé may VCV: Vt: 500, f: 16, Fi: 40, PEEP: 5

Nhiéu dom duc qua néi khi quan, phoi thdng khi gidm hai bén, ran
no hai day

Nhip tim déu, tan s6: 90 I/ph, HA: 110/70 mmHg

Bénh nhan tinh; G 15d; Khong liét t& chi; Gay mém; Tmax: 38 dd C
Bung mém, chuéng hoi

Da niém mac hong, khdong xuat huyét dwdi da va niém mac
HC/Hb/Hct: 4.96/128/46.2; TC: 278

BC/BCTT/Lym: 12.5/89.7/5.6; Procalcitonin 0.71

Ure/creatinin: 7.1/76; Tiéu: 2300ml/24h; MLCT: 84.5 ml/p
AST/ALT: 55/67



Swr dung khang sinh hop ly trong ICU: start smart, then focus

START Continuation / Escalation / De-escalation STOP
1 37 N4
Day 0 | | > Day5to 7
AN VY 4
Cultures Identification Antibiogram
PIVOTAL ANTIMICROBIAL »» Change in spectrum
or companion becomes pivotal
,T_U —> | Antifungals o
= .
"g —> | Anti-MRSA - Stopped or " Ta,n cong VK khong
S — becomes dien hinh: CAP
‘= > | Anti—difficult to treat pathogens +— Pivotal , . ‘ ,
c = Khang sinh “khang
< | Atypical/intracellular targeted - déc td”: rc ché déc
% = | Synergistic effect Short duration tO,, CytOkm . n A
g blanned = Tac dung hiép dong:
S L [ Antitoxin effect thwong vi AMG khi

c6 sbc NK

De Waele JJ et al. Intens Care Med 2020



Két luan

= Dich té khang thudc trong viém phoi bénh vién/viém phéi thé
may dién bién phtrc tap. Can c6 phac dé khang sinh phu hop dé
diéu tri VK Gram am da khang thuoc.

= Thay déi sinh ly bénh & BN ning anh hwéng I&n dén Dwoc
ddng hoc khang sinh, lam giam hiéu qua diéu tri khang sinh

= Ap dung PK/PD trong str dung va ché do lieu cta khang sinh:
can nhac liéu nap, wu tién st dung liéu cao, ché dé liéu truyen
lién tuc/kéo dai hodc rit ngan khoang cach, phoi hop khang
sinh dwa lieu dé tang hiéu qua diéu tri

= Piéu chinh kip th&i phac do khang sinh theo dap rng l1am
sang, két qua vi sinh.

= Pam bao 4 D: right drug, right dose, right duration va right de-
escalation (theo d&i va xudng thang)
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“Téng cwong nhé’n
" thorc vé khang thuoc”

PR @ty TH chire Y t& Thé gio
no cure tomorrow
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2011
Antibiotics
Antivirals
Antifungals
Antiparasitics




