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BL/BLI: beta-lactam/chat trc ché beta-lactamase
CRE: Enterobacteriaceae khang carbapenem

ESBL: beta-lactamase phd réng
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DTR-P. aeruginosa: Pseudomonas aeruginosa khang

thu6c khé diéu tri

IDSA: Hiép héi cac bénh truyén nhiém Hoa Ky

PBP: Penicillin-binding protein

MBL: metallo beta — lactamase

ICU: don vi cham soc tich cuwc
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MIC: ndng do tdi thiéu ctia khang sinh c6 kha nang trc

ché vi khuan
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v TONG QUAN

1. Téng quan vé carbapenem Gi®i thiéu carbapenem

> Carbapenem la khang sinh nhém beta-lactam c6 phé hoat
ddng rong chéng lai nhiéu vi khuan gram dwong va gram am,
hiéu khi va ky khi.

» Trong nhom beta-lactam, carbapenem la khang sinh c6 hiéu
qua nhat déi voi ca vi khuan Gram dwong va Gram am da
khang.

C4u tric phan tlr ddc dao cluia carbapenem:

« CAu tric vong 5 canh, c6 C & vij tri sb 1.
* Nhom hydroxyethyl ngoai C-.

e Cau hinh trans & lién két C; — C. | H =
— Hiéu lwc manh hon so véi penicillin, cephalosporin. ' )

COOH

R,

1. Meletis G. (2016). Carbapenem resistance: overview of the problem and future perspectives. Therapeutic advances in infectious disease, 3(1), 15-21. https://doi.org/10.1177/2049936115621709
2. Papp-Wallace, K. M., Endimiani, A., Taracila, M. A., & Bonomo, R. A. (2011). Carbapenems: past, present, and future. Antimicrobial agents and chemotherapy, 55(11), 4943—-4960. 5
https://doi.org/10.1128/AAC.00296-11
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v TONG QUAN

1. Téng quan vé carbapenem

-

Cﬁj’ ’
B

Uc ché sw tong hop vach té bao vi khuan
bang cach gan voi protein lién két penicilin
(PBP) dé lam bat hoat cac protein nay, tlr do c6
tac dung diét khuan.

~N

-

C\:/ Tinh an toan

Carbapenem co tinh an toan twong tw nhw cac
khang sinh beta-lactam khac nhw cephalosporin
va penicillin.

J

Giéi thiéu carbapenem

-

J

ﬁ Phé khang khuan
O g

Lién cau, cau khuan ruédt, tu cau khuan, vi khuan
listeria, ho enterobacteriaceae, nhiéu loai
pseudomonas, bacteroides va acinetobacter.
Carbapenems khéng nhay cam véi hau hét cac
tu cau khang methicillin.

- J
4 N
Carbapenems bao gém céc khang sinh:

v Doripenem v Imipenem
v Ertapenem v Meropenem
\_ J

Meletis G. Carbapenem resistance: overview of the problem and future perspectives. Ther Adv Infect Dis. 2016 Feb;3(1):15-21. doi: 10.1177/2049936115621709. PMID: 26862399; PMCID: PMC4735501.
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1. Téng quan vé carbapenem Sw khang carbapenem

Carbapenem dwoc str dung réng rai, do:
> Carbapenem duwoc coi |a phwong phap diéu tri cudi cung va dang tin cay
nhat cho bénh nhiém trung do vi khuan, b&i c6 hiéu qué cao chdng lai nhiéu loai
vi khuan va it bi anh hwéng béi hau hét cac yéu td khang beta-lactam.

» Carbapenem c¢ it tac dung phu va an toan hon so véi cac lwa chon khang sinh
cudi cung khac nhw polymyxin.

.

Khang carbapenem xuat hién va lay lan nhanh chéng qua tat ca cac luc dia,
chu yéu & cac vi khuan Gram am, tao thanh mét van dé sirc khée cong dong
quan trong trén toan cau.

Meletis G. Carbapenem resistance: overview of the problem and future perspectives. Ther Adv Infect Dis. 2016 Feb;3(1):15-21. doi: 10.1177/2049936115621709. PMID: 26862399; PMCID: PMC4735501.
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1. Téng quan vé carbapenem Sw khang carbapenem

C Co ché khang carbapenem )

C6 nhiéu co ché dé khang carbapenem, nhw lam gidm tinh thAm cla mang ngoai té bao, bom nguwoc
khang sinh ra ngoai théng qua bom day,... Trong d6é co ché quan trong nhat vé mat [am sang la sw
khang carbapenem qua trung gian enzyme.

< San xuat beta-lactamase c6 kha nang béat hoat carbapenem

Khang carbapenem cung v&i cac khang sinh beta-lactam khac, dwoc goi la
quatrung gian carbapenemase.
Shizyins < Céc carbapenemase bat hoat carbapenem hiéu qua nhat gom:

KPC, VIM, IMP, NDM va OXA-48.

4

Meletis G. Carbapenem resistance: overview of the problem and future perspectives. Ther Adv Infect Dis. 2016 Feb;3(1):15-21. doi: 10.1177/2049936115621709. PMID: 26862399; PMCID: PMC4735501.
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2. Tong quan cac vi khuan khang carbapenem Enterobacterales

( E. coli )

e Gram am, ky khi ho&c hiéu khi.

O Nhay cdm véi hau hét cac tdc nhan khang khuan trén
lam sang, loai vi khuan nay c6 kha nang tich liiy gen
khang thudc rat Ié&n, chi yéu thong qua chuyén gen

éb ngang.

0 Céac co ché quan trong nhat & E. coli 1a thu nhan cac
gen ma& hda cho beta-lactamase phd rong,
carbapenemase, 16S rRNA methylase (gay khang toan
bé aminoglycoside), gen khang quinolone qua trung
gian plasmid (PMQR) va gen mcr (quyét dinh khang
polymyxin).
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2. Tong quan cac vi khuan khang carbapenem Enterobacterales

C Klebsiella pneumoniae )

Gram am, hiéu khi.

d K. pneumoniae & nguy@én nhan phd bién gay nhiém
trung phoi bénh vién & ca bénh nhan thé may va
@ khong théd may.
Q La mdt nguyén nhan kha phd bién gay nhiém trang
huyét & bénh vién, ngoai ra con gay bénh nhiém tring
dwdng tiét niéu, 6 bung, nhiém tring da mdé mém...

Q K. pneumoniae la loai phé bién nhat chia K.
pneumoniae carbapenemase (KPC) va New Delhi
metallo beta-lactamase (NDM-1), c& hai déu thiy phan
tat cd cac beta-lactam va lam gidm dang ké hiéu qua
lam sang cua carbapenem, BL/BLI.

10

Wen-Liang Yu, MD. Clinical features, diagnosis, and treatment of Klebsiella pneumoniae infection. UpToDate.
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C Gram am, hiéu khi.

O]
@@

O P. aeruginosa la mét trong nhirtng nguy@n nhan phé
bién nhat cta viém phéi lién quan dén may thé
(VAP) va c0 ty lé tlr vong cao nhat trong sd cac bénh
@ nhiém tring bénh vién.

O Pseudomonas cling la nguyén nhan thwdng gap cua
nhiém khuan huyét lién quan dén cham soc strc khoe,
nhiém trang vét thwong va nhiém trung dwong tiét
niéu, déi khi cé lién quan dén céc vi tri khac sau phau
thuat (vi du, viEm mang ndo gram am, viém tay xwong
Lre).

11

Souha S Kanj, MDDaniel J Sexton, MD. Epidemiology, microbiology, and pathogenesis of Pseudomonas aeruginosa infection, UpToDate.
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2. Tong quan cac vi khuan khang carbapenem Pseudomonas aeruginosa

M6t loat cac co ché dé khang thude khang sinh & P. aeruginosa da dwoc ghi nhan, bao gom:
» AmpC beta-lactamase
> Beta-lactamase phd rong
> Qua trinh diéu hoa nguwoc cla protein mang ngoai OprD, mét porin dac hiéu voi
carbapenem
> Bom day da khang
» Kha nang hinh thanh mang sinh hoc
> C6 thé chuyén gen methylase 16S rRNA tr Actinomycetes

Céc kiéu khang thubc khang sinh & P. aeruginosa tién trién theo thdi gian va thay déi theo
& dia ly cling nhw theo loai nhiém trung. Sy khac biét vé dia ly nay lam ndi bat tam quan trong
cua div liéu dich té hoc dia phwong khi lwa chon liéu phap diéu tri theo kinh nghiém.

J

12

Souha S Kanj, MDDaniel J Sexton, MD. Epidemiology, microbiology, and pathogenesis of Pseudomonas aeruginosa infection, UpToDate.
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il

® Gram am, hiéu khi

+ Céc bénh thuong gap nhat trén lam sang do
Acinetobacter 1a viém phoi lién quan den th® may

va nhiém tring mau.

« Cac bénh nhiém tring khac: viem mang n&o, nhiém
trung vét thwong hoac vét mo va nhiém trung dwong
tiét niéu.

« Céc loai Acinetobacter co kha nang tich liiy nhiéu gen
khang khang sinh, dan dén viéc khang hau hét céc
khang sinh hién co trén thi treong.

éb « Co ché dé khang dang lo ngai nhat 1a sw thu nhan
beta-lactamase & Acinetobacter, tao ra kha nang
khang carbapenem.

13

Zeina A Kanafani, MD, MSSouha S Kanj, MD. Acinetobacter infection: Epidemiology, microbiology, pathogenesis, clinical features, and diagnosis, UpToDate.
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2. Tong quan cac vi khuan khang carbapenem Stenotrophomonas maltophilia

o Gram am, hiéu khi

Q) i
» Viém phoi va nhiém khuan huyét 12 nhitng bénh p h 3
nhiém trung phd bién nhat do S. maltophilia gay ra. @ e |
* Ngoai ra cac benh do nhiém S. maltophilia con bao ~ - @ )
gbm viém noéi tam mac, viem xwong chim, viém phuc - ¢ »

mac, viém mang nao, nhiém tring mé mém, nhiém
trung vét thwong, nhiém trung dwong tiét niéu va
nhiém trung mat.

S. maltophilia mang theo lwvong Ién cac gen khang khang sinh. L1 metallo beta-lactamase va L2
serine beta-lactamase lam cho hau hét cac beta-lactam théng thuwérng khdng co tac dung dbi véi S.
maltophilia. L1 thdy phan penicillin, cephalosporin va carbapenem, nhwng khéong thdy phéan
aztreonam. L2 da mdé rdng hoat dong trén cephalosporin cling nhw kha nang thuy phan aztreonam.

14

Sarah S Lewis, MD, MPH, Aimee Zaas, MD, MHS. Stenotrophomonas maltophilia, UpToDate.
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2. Tong quan cac vi khuan khang carbapenem Danh sach cac mam bénh khang
khang sinh wu tién cua WHO

Muc dé
wu tién 1: « Acinetobacter baumannii, khang carbapenem
Cép thiét « Pseudomonas aeruginosa, khang carbapenem

« Enterobacteriaceae, khang carbapenem, sinh ESBL

« Enterococcus faecium, khang vancomycin
Mdrc dd « Staphylococcus aureus, khang methicillin, nhay cam trung binh vé&i
wu tién 2: vancomycin (vancomycin-intermediate) va khang vancomycin
Cao « Helicobacter pylori, khang clarithromycin
« Campylobacter spp., khang fluoroquinolone
« Salmonellae, khang fluoroquinolone
* Neisseria gonorrhoeae, khang cephalosporin, khang fluoroquinolone

Mtc dO wu . Streptococcus pneumoniae, khdng nhay cadm véi penicillin (penicillin-
tién 3: non-susceptible)
Trung binh < Haemophilus influenzae, khang ampicillin
« Shigella spp., khang fluoroquinolone

15

WHO: List of bacteria for which new antibiotics are urgently needed, 27 February 2017
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3. Cac loai carbapenemase

» Carbapenemase la cac beta-lactamase thiuy phan carbapenem tao ra kha nang khang réng rai cac
khang sinh beta-lactam, bao gém ca carbapenem.

~

Beta-lactamase v’ Beta-lactamase loai A, C va D déu c6 chung
mot goc serine & vi tri hoat dong

v’ Beta-lactamase loai B can ion kém dé hoat
dong.

v' Enzyme loai A, B va D la nhirng enzyme
quan trong nhat trén lam sang. )

John Quale, MDDenis Spelman, MBBS, FRACP. Overview of carbapenemase producing gram negative bacilli. Available at: https://www.uptodate.com/contents/overview-of- 16
carbapenemase-producing-gram-negative-bacilli?source=mostViewed_widget (Accessed: December 6, 2022).
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3. Cac loai carbapenemase Loai A

» La cac enzyme phu thudc serine.

> Bao gdbm cac enzyme: SME (enzyme Serratia marcescens), NMC (carbapenemase
phi kim loai), IMI (thdy phan imipenem), GES, KPC.

> K. pneumoniae carbapenemase (KPC) la enzyme quan trong nhat trén [am sang.

John Quale, MDDenis Spelman, MBBS, FRACP.Téng quan vé truc khudn gram am sdn xuét carbapenemase. Available at: https://www.uptodate.com/contents/overview-of- 17
carbapenemase-producing-gram-negative-bacilli?source=mostViewed_widget (Accessed: December 6, 2022).
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3. Cac loai carbapenemase

Loai A

KPC (K. pneumoniae carbapenemase)

-

Pwoc xac dinh lan dau tién vao nam 1996
tai Hoa Ky.

KPC chad yéu dwoc san xuat bdi
K.pneumoniae nhwng cling c6 thé dwoc
tim thay trong Salmonella enterica, E. col,
K. oxytoca va Pseudomonas aeruginosa.

~

J

Phadn bé dia ly trén toan thé gicoi cia Klebsiella
pneumoniae carbapenemase (KPC).

O Single KPC-producing isolates
@ Several outbreaks of KPC-producing isolales
@ Endemicity of KPC-producing lsolates

. Nordmann P, Naas T, Poirel L. Global spread of Carbapenemase-producing Enterobacteriaceae. Emerg Infect Dis. 2011 Oct;17(10):1791-8. doi: 10.3201/eid1710.110655. PMID: 22000347; PMCID:
PMC3310682.

. Chen L, Mathema B, Chavda KD, DeLeo FR, Bonomo RA, Kreiswirth BN. Carbapenemase-producing Klebsiella pneumoniae: molecular and genetic decoding. Trends Microbiol. 2014 18
Dec;22(12):686-96. doi: 10.1016/j.tim.2014.09.003. Epub 2014 Oct 7. PMID: 25304194; PMCID: PMC4365952..
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3. Cac loai carbapenemase Loai B (metallo beta-lactamase - MBL)

> MBL can ion kém dé hoat déng.
> MBL c6 thé bi trc ché b&i EDTA, tuy nhién, ching khéng bi trc ché b&i cac chat orc
ché beta-lactamase nhw tazobactam, clavulanate, sulbactam va avibactam.

> IMP-1 la MBL dau tién, dwoc mod td & Nhat Ban vao nam 1991. Sau dé cac nhom
MBL thu dwoc bd sung da duwoc xac dinh gém: NDM-1, IMP, VIM, GIM, SPM va SIM.

John Quale, MDDenis Spelman, MBBS, FRACP.Téng quan vé truc khudn gram am sdn xuét carbapenemase. Available at: https://www.uptodate.com/contents/overview-of- 19
carbapenemase-producing-gram-negative-bacilli?source=mostViewed_widget (Accessed: December 6, 2022).
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3. Cac loai carbapenemase Loai B (metallo-beta-lactamase - MBL)

NDM-1 (New Delhi metallo-beta-lactamase)

4 )

> Lan dau tién dwoc mé téd vao thang 12 nam

2009 & mot bénh nhan Thuy Dién nhap vién & ¥ Canada
An D6 v&i do nhiém K. pneumoniae. * usa . *
Morocco P Egypt® ™9 Ht%:.g l;gng
X > X > . - Oman ndia *ASouthl\IZOrea
» NDM-1 dugc tim thay cha yéu & Escherichia il Weor s
coli , Klebsiella pneumoniae va thwdng it hon 2 = sl ¥
> ~ . o. cases K Denmark
o Pseudomonas va Acinetobacter. i *;ﬁ“” g g
3% 6-50 Fra e s B Avstria
. N 2 A ,. , - - Spain & *l(a'y
» La mot carbapenemase phd rong méi co kha ke
nang vé hiéu héa tat ca cac beta-lactam
ngoai trv aztreonam. Phdn bé dia ly ciia metallo-beta-lactamase-1 & New

- J Delhi, ngay 15 thang 7 nam 2011

Shakil S, Azhar El, Tabrez S, Kamal MA, Jabir NR, Abuzenadah AM, Damanhouri GA, Alam Q. New Delhi metallo-beta-lactamase (NDM-1): an update. J Chemother. 2011 Oct;23(5):263-5. doi:
10.1179/joc.2011.23.5.263. PMID: 22005056. 20
Jack E. James (2016) New Delhi Metallo-Beta-Lactamase 1. Available at: https://www.sciencedirect.com/topics/immunology-and-microbiology/new-delhi-metallo-beta-lactamase-1 (Accessed: December

6, 2022).
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3. Cac loai carbapenemase Loai D

> Beta-lactamase loai D con dwoc goi la enzyme loai OXA vi kha nang thay phan wu
tién oxacillin (chir khéng phai penicillin).

> OXA carbapenemase dwoc tim thay trong Acinetobacter baumannii va
Enterobacterales (dac biét la K. pneumoniae , E. coli va E. cloacae).

» La cac enzyme phu thudc serine.

> Hoat tinh thdy phan carbapenem thap, c6 hoat tinh thuy phan imipenem cao hon
meropenem. Tuy nhién khi két hop v&i co’ ché giam tinh tham & mang thi co thé
dan dén khang carbapenem mirc dé cao.

> Nhom OXA khéng ddng nhat gdm hon 100 enzyme gém 6 phan nhom da dwoc xac
dinh v&i mirc d6 hoat déng thay phan carbapenem khac nhau : OXA-23, OXA-
24/0XA-40, OXA-48, OXA-58, OXA- 143 va OXA-51.

Antunes NT, Fisher JF. Acquired Class D beta-Lactamases. Antibiotics (Basel). 2014 Aug 21;3(3):398-434. doi: 10.3390/antibiotics3030398. PMID: 27025753; PMCID: PMC4790369.

John Quale, MDDenis Spelman, MBBS, FRACP.Téng quan vé truc khudn gram am san xuét carbapenemase. Available at: https://www.uptodate.com/contents/overview-of-carbapenemase- 21
producing-gram-negative-bacilli?source=mostViewed_widget (Accessed: December 6, 2022).
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3. Cac loai carbapenemase Loai D

OXA-48

/ Lan dau tién dwoc xac dinh tir ching Klebsiella pneumoniae khang carbapenem da duoc \
phuc hoi & Istanbul, Thd Nhi Ky, vao nam 2004.
« Khi két hop cac co ché giam tinh tham mang, OXA-48 c6 thé biéu hién mirc dd khang
carbapenem cao.
« Khong bi trc ché bé&i acid clavulanic, tazobactam va sulbactam (ngoai triv rat it trwdng
hop ngoai I€).
* OXA-48 thuy phan penicillin @ mtrc cao, nhwng n6 chi thuy phan carbapenem ¢ mirc thap.
Hiéu qua thay phan cia OXA-48 dbi véi imipenem cao hon khoang 10 lan so véi hiéu qua
K thuy phan caa OXA carbapenemase tir Acinetobacter spp. /

Stewart A, Harris P, Henderson A, Paterson D. Treatment of Infections by OXA-48-Producing Enterobacteriaceae. Antimicrob Agents Chemother. 2018 Oct

24;62(11):e01195-18. doi: 10.1128/AAC.01195-18. PMID: 30104282; PMCID: PMC6201068.

Laurent Poirel, Anais Potron, Patrice Nordmann, OXA-48-like carbapenemases: the phantom menace, Journal of Antimicrobial Chemotherapy, Volume 67, Issue 7, July 2012, Pages

1597-1606, https://doi.org/10.1093/jac/dks121 22
Poirel L, Potron A, Nordmann P. OXA-48-like carbapenemases: the phantom menace. J Antimicrob Chemother. 2012 Jul;67(7):1597-606. doi: 10.1093/jac/dks121. Epub 2012 Apr 11. PMID: 22499996..



https://doi.org/10.1093/jac/dks121
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3. Cac loai carbapenemase Loai D

OXA-48
The Netherlands G€rmany  tgly Phén bé dja ly cua oxacillinase-48 (OXA-48).]
Belgium
Turkey

(s}

Unlted L
ngdom\; ebanon
Israel
France
Egypt

7 ‘K ““*ﬁ

Spain—}

= S5 o /7
Morocco ’ ‘
Algeria

.&"‘7

O Single OXA-48—producing isolates
@ Outbreaks of OXA-48—producing isolates
@ Nationwide distribution of OXA-48—producing isolates

Stewart A, Harris P, Henderson A, Paterson D. Treatment of Infections by OXA-48-Producing Enterobacteriaceae. Antimicrob Agents Chemother. 2018 Oct 24;62(11):e01195-18. doi: 10.1128/AAC.01195-
18. PMID: 30104282; PMCID: PMC6201068.

Laurent Poirel, Anais Potron, Patrice Nordmann, carbapenemases giéng OXA-48: méi de doa ma, Tap chi Héa tri Khédng khuén, Tap 67, Sé 7, thang 7 nam 2012, Trang 1597—
1606, https://doi.org/10.1093/jac/dks121 23

Poirel L, Potron A, Nordmann P. OXA-48-like carbapenemases: the phantom menace. J Antimicrob Chemother. 2012 Jul;67(7):1597-606. doi: 10.1093/jac/dks121. Epub 2012 Apr 11. PMID: 22499996.
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Tong két

3. Cac loai carbapenemase

Ambler Structural Bush-Jacoby Enzyme name Resistance profile Examples Examples of active antimicrobial Common bacterial species
Class group agents involved
A 2f Serine Carbapenems, cephalosporins, KPC, GES, SME-1
carbapenemase aztreonam Ceftazadime-avibactam KPC: K. pneumoniae,
mipenem-relebactam E. coli, Enterobacter spp.
eropenem-vaborbactam
cefidercol
B 3a Metallo-beta All beta-lactams except aztreonam IMP, NDM, VIM, | Cefidercol”®
lactamase IND NDM: K. pneumoniae,
E. coli
VIM: K. pneumoniae
D 2df Carbapenemase OXA Cefidercol”

Penicillins

Stewart A, Harris P, Henderson A, Paterson D. Treatment of Infections by OXA-48-Producing Enterobacteriaceae. Antimicrob Agents Chemother. 2018 Oct 24;62(11):e01195-

18. doi: 10.1128/AAC.01195-18. PMID: 30104282; PMCID: PMC6201068.

IMP: K. pneumoniae

24
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D Carbapenem-resistant Acinetobacter baumannii

Raw data

Percentage of isolates with resistance
I <5% [J40to <50%
B5to<10% [50to<60%
E10to<20% [ 60to<70%
[20to<30% MW70to<80%

[CJ130to<40% [ =80%

D@ liéu thé wdc tinh vé ty 1& phan tram cta ching A. baumannii khang thudc theo quéc gia va vung lanh thd, 2019

Antimicrobial Resistance Collaborators (2022). Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet (London, England), 399(10325), 629—-655. 25
https://doi.org/10.1016/S0140-6736(21)02724-0



https://doi.org/10.1016/S0140-6736(21)02724-0
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F Carbapenem-resistant Klebsiella pneumoniae
Raw data

Phan bé

e

Percentage of isolates with resistance
I <5% [J40to <50%
[5t0<10% [@50to<60%
[10to<20% [H60to <70%
[J20to<30% @70 to <B0%
[CJ30to<40% M =80%

D liéu thé wéc tinh vé ty 1& phan tram cda ching K. pneumoniae khang thudc theo quéc gia va vung lanh thd, 2019

Antimicrobial Resistance Collaborators (2022). Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet (London, England), 399(10325), 629-655. 26
https://doi.org/10.1016/S0140-6736(21)02724-0



https://doi.org/10.1016/S0140-6736(21)02724-0
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E.coli

Nhiém tring cha yéu
& dwong hoé hap

Klebsiella pneumoniae

Chart Area

12.6
11.7
Pseudomonas aeruginosa
10.3
42
Acinetobacter bawmarnnii 42 @
40.1
0 10 20 30 40 50 60

Pecent (%) Resistant

Others mUTI = Respiratory = Bloodstream

Ty 1& nhiém vi khudn Gram am khang carbapenem tai Hoa Ky

Hansen, G. T. (2021). Continuous Evolution: Perspective on the Epidemiology of Carbapenemase Resistance Among Enterobacterales and Other Gram-Negative Bacteria. 27
Infectious Diseases and Therapy, 10(1), 75-92. https://doi.org/10.1007/s40121-020-00395-2



https://doi.org/10.1007/s40121-020-00395-2
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A X Nhiém trung thwéng xay ra & khoa
m Phan bo Hoi strc tich cwc & bénh vién:
\

a

intensive care | 55

stem cell transplantation | ] 19

pulmonary medicine 19
A & E department 19
*hematology/ oncology 16
visceral surgery 16
urology ——J6
cardiovascular medicine _16
dermatology 15
nephrology 15
**hepatology 14
remainder | 119

0 10 20 30 40 50 60
number of patients

Katchanov, J., Asar, L., Klupp, M., Both, A., Rothe, C., Kbnig, C., Rohde, H., Kluge, S., & Maurer, F. P. (2018). Carbapenem-resistant Gram-negative pathogens in a German university medical center: 28
Prevalence, clinical implications and the role of novel beta-lactam/beta-lactamase inhibitor combinations. PLoS ONE, 13(4). https://doi.org/10.1371/journal.pone.0195757



v TONG QUAN

Lwu Thi Vi Nga - Mot sb gen ma hoa cacbapenemase va mdi lién quan vé&i mire d6 khang carbapenem cuia Acinetobacter baumannii tai Viét Nam.
- Luan an Tién si Y hoc, Ngay céng bo: 19/7/2021

Ti 1é dé khang khang sinh

Ty 1& dé khang KS cuia cac chiing A. baumannii & 3 mién Viét Nam

| Dii MIC | MICs | MICw | Ty 1§

Khing sinh | Ving mién png/ml pg/ml | pg'ml khing
(n=144) (= 144) | (n=144) (%)
Mién Bac | 0,025 - =64 64 =64 83,1
[mipenem Mién Trung | 0,025 - =64 6d =6 81,2
Mien Nam | 0,025->64 | 64 =64 759
Mién Bac | 0,06 - =64 2 B4 83,1
Meropenem | Mién Trung | 0,06 - =64 2 6 81,2
Micn Nam | 0,06->64 | 32 64 759
Mién Bac | 0,015 - =64 2 B4 83,1
Doripenem Mién Trung | 0,015 - =64 2 6 81,2
Mien Nam | 0,015->64 | 32 64 759
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"0 TONG QUAN

R ( Tile dé khang khang sinh )

Tinh hinh dé khang ctia Klebsiella pneumoniae tai Khoa HSTC,
bénh vién Bach mai nam 2018

N =167 Ty l& nhay cam (%)
80 -
T0 - G4.7
50 53
50
40
28.7 275
30 1 251 1 192 228 24 24 22.8 257
: J I I I - 1 I I ]
10
0 I l l
P S o~ & & ¥ o o o o o
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"0 TONG QUAN

XD ( Tilé aé khang khang sinh )

%5
B0
Vi khuadn khang
thuéc tai ICU: do6
nhay cam Klebsiella
pneumoniae VoI
khang sinh qua tirng
‘ ‘ nam.
AV C A ﬁ#f SV N
FF S S & &S
¥ M ; & &_ﬁﬂ' E}Q‘D F
Nz2014 W2ol5 Wzol16 mzol7 BzolB
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TONG QUAN

Ti lé tor vong

%
author year measurement RR (95% CI) Weight
Patel 2008 inhospital mortality ——— 2.40 (1.54,3.73) 2.43
Schwaber 2008 inhospital mortality —_—— 3.50 (1.63,7.51) 1.68
Daikos 2009 14d mortality —— 2.54 (1.26,5.12) 1.81
Mouloudi 2010 inhospital mortality +—— 1.65 (0.95, 2.86) 2.16
Chang 2011 inhospital mortality —_— 1.88 (1.32, 2.69) 2.64
Sanchez-Romero 2011 14d mortality -t 1.50 (0.86, 2.63) 2.14
Ben-David 2012 inhospital mortality T 2.93 (1.90, 4.53) 2.45
Liu 2012 inhospital mortality T+ 1.50 (0.94, 2.39) 2.37
Qureshi 2012 28d mortality +T— 1.73 (0.90, 3.31) 1.92
Correa 2013 inhospital mortality T+ 1.82 (0.93,3.54) 1.88
e e e e e e e e e e e e e e HUSAsein 2013 30d mortality — 1.51 (1.11,2.04) 2.76
1 , 1 Orsi 2013 inhospital mortality — 1.39 (0.74, 2.62) 1.97
1 M At t;,\ h n th n \ h A t’ h 1 Shilo 2013 inhospital mortality —— | 1.15 (0.77, 1.71) 2.53
1 Gallagher 2014 inhospital mortality _,—— 1.36 (0.89, 2.09) 2.46
! Q Ong q uan e 0 n g Va p an I C 1 Gomez Rueda 2014 inhospital mortality —— 1.55 (1.00, 2.40) 2.45
: ~ ’ N , N - X 1 Mclaughlin 2014 inhospital mortality R R 2.86 (1.05, 7.75) 1.26
Simkins 2014 inhospital mortality —_—_——— 6.00 (1.74, 20.64) 0.95
i gOp cac nghién ctru tr nam 1994 dén 2078 Do =
1 - ” 1 Brizendine 2015 inhospital mortality + < 11.64 (1.37, 98.62) 0.40
1 n . 2 n > 2 ~ 1 Cubero 2015 inhospital mortality —- 3.15 (0.45, 21.96) 0.47
| 2020 Cho thay tl Ie tu’ VO ng O’ nhu—’ng 1 Ny 2015 inhospital mortality — 1.40 (0.48, 4.10)  1.15
1 " ] 1 Pereira 2015 inhospital mortality —1—— 1.62 (0.79, 3.31) 1.78
1 N A N . 1 Pouch 2015 inhospital mortality —:+— 3.00 (1.17,7.67) 1.35
Ulu 2015 mortality in ICU —_—— 0.88 (0.58, 1.33) 2.49
1
 bénh nhan nhiém Enterobacteriaceae ! B
! " 2 Fraenkel-Wandel 2016 inhospital mortality — 1.63 (1.24, 2.14) 2.83
1 4 z a3 Garbati 2016 inhospital mortality —_— 2.57 (1.07, 6.21) 1.45
r kh g b P m hon d ng ké gl e A - S 0008 a8 208
1 an Car a e n e C ao a 1 Lee 2016 inhospital mortality - 1.00 (0.27,3.70) 0.88
1 s oa ~ ~ A < 1 Tian 2016 inhospital mortality —e 2.15(1.19, 3.88) 2.06
1 h b h h ’ r l 1 Torres-Gonzalez 2016 mortality attributable to infection —o— 1.50 (0.43, 5.28) 0.93
1 SO VO’I n ang e n n an aC 1 Trecarichi 2016 21d mortality ‘—0— 3.59 (2.26,5.71) 2.38
1 > 1 Villegas 2016 inhospital mortality — 2.12(1.59, 2.84) 2.79
: Meng 2017 inhospital mortality -0- 11.76 (1.46, 94.93) 0.42
1 L °
' Enterobacteriaceae nhwng nhay cam; | &, 2 o .
! - Huang 2018 inhospital mortality —— 2.59 (1.80, 3.72) 2.62
1 7 : Wang 2018 inhospital mortality 1 - 11.50 (2.87, 46.10) 0.81
1 b ' I l Xiao 2018 30d mortality | —— 3.81(2.81,5.16) 2.76
1 VO’I Car ape ne . 1 Zhang 2018 inhospital mortality +— 2.22 (0.90, 5.48) 1.41
| Zheng 2018 28d mortality —— 2.77 (1.95, 3.94) 2.65
Balkhair 2019 30d mortality — 2.63 (2.01,3.43) 2.84
Chang 2019 inhospital mortality + —p—— 3.79 (2.59, 5.56) 2.58
Cienfuegos-Gallet2019 30d mortality —_—— 2.05(1.27,3.32) 2.33
Li 2019 30d mortality in ICU —— 2.60 (1.75,3.87) 2.54
Liu 2019 30d mortality ——— 3.45 (1.76, 6.75) 1.87
Pan 2019 inhospital mortality I — 3.17 (2.09, 4.80) 2.49
Stewardson 2019 inhospital mortality —_—— 1.74 (1.19, 2.55) 2.58
Kotb 2020 mortality in ICU > v 1.18 (1.08, 1.29) 3.11
Zheng 2020 mortality attribute to infection 1 —— 5.70 (3.22, 10.08) 2.11
Zuo 2020 _inhospital martality S 173(100 300) 217
IOveraIl (I-squared = 80.0%, p = 0.000) <> 2.14 (1.85, 2.47) 100.00
NOTE: Weights are from random effects analysis 1 T
0101 1 98.6
Zhou R, Fang X, Zhang J, et allmpact of carbapenem resistance on mortality in patients infected with Enterobacteriaceae: a systematic review and meta-analysisBMJ Open 2021;11:e054971. 32
’ ’ ’

doi: 10.1136/bmjopen-2021-054971



ll. Cac khang sinh con nhay cam véi vi
khuan khang carbapenem



v CAC KHANG SINH CON NHAY CAM VOl VI KHUAN KHANG CARBAPENEM

1. Cac khang sinh ci Polymyxins

> Colistin (polymyxin E): c6 hoat tinh chdng lai hau hét
cac loai Enterobacterales (ngoai trir Serratia -
marcescens va Proteus, Providencia, Morganella va T e
-V N w

Hafnia), P. aeruginosa, A. baumannii va mét so B & Bl
ching S. maltophilia. - Colistin/No

—_ te sodium
> Colistin c6 déc tinh ca trén than va than kinh lam Foono00 .
han ché viéc st dung colistin trén |am sang. Tuy nhién - ‘_fj"f“’ e )»»;,;.;»)»)»)»»»»)» oY
do cé hoat tinh chong lai cac mam bénh khang \‘-( 3 ( "’”’”’
carbapenem da dan dén viéc st dung lai khang sinh
nay mot cach réng rai.

LN
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W CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

1. Cac khang sinh ci Tigecycline

> Tigecycline la mét khang sinh nhém tetracycline cé kha
ndng chong lai cac co ché khang tetracycline chinh, il 9
c6 phd khang khuan rong chéng lai c& mam bénh gram
dwong va gram am, ngoai trtv P. aeruginosa, Proteus va
Providencia.

Tigecycline
for Injection, USP

ALEELLALAANI3LY

35

Yohei Doi, Treatment Options for Carbapenem-resistant Gram-negative Bacterial Infections, Clinical Infectious Diseases, Volume 69, Issue Supplement_7, 1 December 2019, Pages S565-S575



1. Cac khang sinh ci Minocycline

> Minocycline 1a mét dan xuét cua tetracycline
> Trong th& nghiém in vitro, bom TetA thwdng thay trong A.
baumannii c6 hiéu qua trong viéc bom nguwogc tetracycline va

doxycycline nhwng khéng hiéu qua vé&i minocycline. Tuy nhién

trén 1am sang, bom TetB c6 hiéu quéa dbéi véi minocycline.
v’ M6t cdng trinh nghién clru gan day da xac nhan rang khéng c6 sw xuat hién cta TetB & A.
baumannii (93/93 chung nhay cam v&i minocycline am tinh véi TetB).
v TetB c6 & 93% céac chang khang minocycline, chi cé 6,7% ching nhay cam vé&i minocycline khi cé
mat TetB.
> Minocycline c6 kha nang chéng lai Acinetobacter baumannii tét nhwng n6 khdong c6 hoat tinh

chdng lai CRE nhu tigecycline va khéng cé hoat tinh chdng lai P. aeruginosa.

36

Lashinsky, J.N., Henig, O., Pogue, J.M. et al. Minocycline for the Treatment of Multidrug and Extensively Drug-Resistant A. baumannii: A Review. Infect Dis Ther 6, 199-211 (2017).



v CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

2. Cac khang sinh méi (2015 — 2022) Ceftazidime-avibactam

> Avibactam la mdt diazabicyclooctane beta-lactamase
inhibitor. \

> Ceftazidime-avibactam c6 hoat tinh cao do6i véi CRE % > Zaviceﬂa® 2g/0.59 l_

> X A 7 7 > . concentrate
san xuat men KPC. Phan |I&n cac chung P. aeruginosa f;";‘c’,f;,'ig:,formfusion
. o i ipactam
7 ~ rd 7 = _ Ceﬂaz'dlme/avl
khadng carbapenem déu nhay cam v¢&i ceftazidime OO e e Ditelre 2 —
avibactam. Ceftazidime-avibactam khong co6 tac dung o e

5
Stazigime 5 g/avibacd”

ve&i A. baumannii hoac S. maltophilia.
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2. Cac khang sinh méi (2015 — 2022) Ceftolozane-tazobactam

» Ceftolozane la mét cephalosporin m¢&i c6 hoat tinh manh

chéng lai P. aeruginosa. = S

> Su két hop gilra ceftolozane véi tazobactam cai thién hoat 20’:1 -’T‘?
tinh khang Pseudomonas va ciing tao ra hoat tinh chong | Zerbaxa /—( \
lai c4c ching tiét ra beta-lactamase phd réng. n if:ﬁgiﬁﬁfj m;;;i;g;v;n;f:::ﬁmsw"ﬂ‘t Zer§a§a iy
> Ceftolozane-tazobactam cé hoat tinh déi véi 67 — 89% cac - B - 12/05“5‘:]
chiung P. aeruginosa khéng nhay cam v&i carbapenem I
nhwng khéng c6 hoat tinh déi vé#i CRE, A. baumannii
hoac S. maltophilia.
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2. Cac khang sinh méi (2015 — 2022)

> Vaborbactam (¢ ché beta-lactamase loai A nhuv KPC,
nhwng khong (rc ché beta-lactamase loai B nhw NDM va
VIM va beta-lactamase loai D.

> Vaborbactam ciing vc ché ESBL loai A va beta-lactamase
AmpC loai C, nhwng nhirng hoat ddong nay dwoc coi la phu
tro’ vi meropenem, dwoc két hop véi vaborbactam, co tinh 6n

dinh cao dbi v&i cac beta-lactamase.

18
43

i'H
i

il

il

Meropenem-vaborbactam

Rx only

gVABOMERE”

"!(?

niect
Tor 1jeCl

2 g per vial*

*Meropenem 1 gram (equivalent

to 114 g meropenem trihydrate)
and vaborbactam 19

For Intravenous Infusion Only
Single Dose Only

Discard Unused Portion After Use

MEL042-R001

NDC 70842-120.06

MUST BE CONSTITUTED THEN DGLUTED
Seeot escriding information for constitution
and dilution instructions and complete
directions for use
Storage:
Slof a120°Ct 2‘5 C (65 F 10 77T°F):
s:o'\ are pe 15'0 030°C
(59 o 86°F) [Sac USP Cor
Room Tempc-’.«'.uvel
Maksndby: E .
!-'-:invx Therapeutics, Inc.
Lincoinshire, L 50069 USA

Product of kaly

7 W g—
YRS yvasomere

T e

-
T

e
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v CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

2. Cac khang sinh méi (2015 — 2022) Imipenem-Cilastatin-Relebactam

> Relebactam la mét chat (e ché beta mai.

> Imipenem-cilastatin-relebactam &c ché beta-lactamase loai A
bao gom carbapenemase KPC, nhwng khéng &rc ché beta-
lactamase loai B hoac loai D.

> Relebactam hé tro dang ké cho hoat déng cla imipenem-
cilastatin chéng lai phan 1&n cac ching CRE san xuat KPC va
cac chung P. aeruginosa khang carbapenem, nhwng khong co

hoat tinh trén A. baumannii hoac S. maltophilia.

R Nocﬂﬂ""’#‘

by ne’“ ulastaun andre
Weton g 25gpe""'

Mvcﬂw"’y‘

Searbrio

i
hr| e, ulastann and re‘e
*elon d 25 gpertg
.’XT g

b b 3 by B
| ‘nm“*d MS"“”ED liNDFURT“Eﬁ uf""’ | oo &M*ﬁp"sgw!mmnfum"‘“ i

N v "91-, ve ert for preparatic 4
k"°k:',a | Infus; 0 Iy f 'ml a b ‘ '%:e",'i::“ Infusion Only f

hrlﬁn e, tllastatm and relel
lon. EETTE
\ / \
' _— ‘:"‘”‘ MST"UTEDANDFURT““DW" .
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°°°°° " ion Only “
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2. Cac khang sinh méi (2015 — 2022) Plazomicin

» Khang sinh thuéc nhom aminoglycoside.

> Plazomicin cé hoat tinh chéng lai cac Enterobacteriaceae, ké
ca cac chung khang lai cac aminoglycoside hién nay
(amikacin, gentamicin, tobramycin).

> Plazomicin khéng hoat déng chdng lai cac ching san xuat
carbapenemase NDM. Hoat tinh cta plazomicin déi v&i P.
aeruginosa va A. baumannii twong dwong vé&i cac

aminoglycoside hién co.

) )
*-;:uu e BEm crosons M REE Wcnomaws  w
ZEMDR! | Mg ZEMDRI |
szzhgr%gr';) (Dlazomichl 35 (Plazomicin) |
njection Injection 2| & Njection
=m¢,,.c 3-1-’5"' : ".":"3""‘
: | N P
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v CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

2. Cac khang sinh méi (2015 — 2022) Eravacycline

> Eravacycline 1a mot tetracycline tbng hop.

> Eravacycline cé hoat tinh chdng lai mam bénh gram am bao gdm
CRE, cac chung A. baumannii va S. maltophilia khang
carbapenem, ngoai trir P. aeruginosa. N6 ciing chdng lai mam
bénh gram dwong (bao gém S. aureus khang methicillin va

enterococci khang vancomycin) va nhiéu loai ky khi khac.

)
XERAVA

(eravacyciing) for injection

50 mg per vial

MUSTBE
‘ RECONSTITUTED
THEN DILUTED

For Intravenouss Infuswon
! Only. S¢e Prescribing
information for complete
{ directions for use

T - - o 1 qule Dose Vial

ig‘."‘ Not | Wl sale

42

Yohei Doi, Treatment Options for Carbapenem-resistant Gram-negative Bacterial Infections, Clinical Infectious Diseases, Volume 69, Issue Supplement_7, 1 December 2019, Pages S565-S575



v CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

3. Cac lwa chon trong twong lai gan Cefiderocol

» Cefiderocol la mét cephalosporin siderophore méi.

SSY S S R

= S N

> Cefiderocol chéng lai sw thily phan b&i nhiéu loai beta-lactamase,
bao gdm loai A (vi du: KPC, ESBL), loai B (vi du: NDM, VIM, IMP,

Rx ONLY NDC 59630-2646-10

L1), loai C (AmpC) va loai D (vi du: OXA-48 cla F_etro,’a -
- [cefiderocol ] for injectin
Enterobacteriaceae va OXA-23, OXA-24 cda A. baumannii). e I gram per vial P
e e G
» Cefiderocol co hoat tinh chong lai hau hét cac vi khuan gram am B -
khang carbapenem tlr Enterobacteriaceae dén P. aeruginosa , A. —
baumannii va S. maltophilia.
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> Fosfomycin la mét chat twong tw phosphoenolpyruvate.

> Fosfomycin chéng lai nhiéu loai mam bénh gram am, dac biét
la E. coli, dwoc st dung dwdi dang dwdng udng diéu tri nhiém
trung dwdng tiét niéu khdng bién chirng trong nhiéu thap ky.

> Fosfomycin cé hoat tinh chéng lai phan lén cac chdng P.
aeruginosa khang carbapenem va CRE nhuwng khéng co tac

dung vo&i A. baumannii hoac S. maltopahilia.

g —
-—

SE
FOR"L'NV * U o < FOsm.c_l_rj,,
F YCIN SODIUM FOR RO¥: e (e
FOSFOM = 10 VIALS cy S
p L i :

) @F‘,‘M"“"

FOOSACIIN S00
..’ Af'";j? -,("

510 9 e

44

Yohei Doi, Treatment Options for Carbapenem-resistant Gram-negative Bacterial Infections, Clinical Infectious Diseases, Volume 69, Issue Supplement_7, 1 December 2019, Pages S565-S575



W CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

Loai

Ceftazidime-
avibactam

Ceftolozane-
tazobactam

Meropenem-
vaborbactam

Imipenem-
cilastatin-
relebactam

Carbape
nemase

loai
Aleg,
KPC)

Nhay
cam

pé
khang

Nhay

Carm

Nhay
Cam

Carbap
enemas
e loal B

(eg,
NDM)

pé
khang

pé
khang

pé

khang

pé
khang

Carbape
nemase
loal B

(eg,
OXA-48)

Nhay
cam

pé
khang

pé

khang

pé
khang

F
aerugi
nosa

Nhay
cam

Nhay
cam

pé
khang
(a)

Nhay
cam

A
baum
annii

pé
Khang

pé
khang

pé

khang

pé
khang

5.
malto
philia

pé
khang

pé
khang

pé

khang

pé
khang

Chi dinh
(bao
gom duw
doan)

cUTI/AP
clAl
HABP/V
ABP

cUTI/AP
clAl. NP

cUTIVAP

cUTI/AP
clAl
HABP/V

Thir nghiém
trén mam
bénh duwoc
dinh hurérng
(bao gbm du
doan)

Khédng

Khédng

Co

Co
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v CAC KHANG SINH CON NHAY CAM VO'I VI KHUAN KHANG CARBAPENEM

Cefiderocol Nhay Nhay Nhay Nhay Nhay Nhay cUTI/AP, Co

cam cam cam cam cam cam HABP/
VABP

Plazomicin Nhay Bién ddi  Nhay Bién pé pé cUTI/AP C6
cam (b) cam ddi khang khang

Eravacycline Nhay Nhay Nhay pé Nhay Nhay  clAl Khéang
Cam Cam cam khang cam cam

Fosfomycin Nhay Nhay Nhay Bién pé pé cUTI/AP  Khéng
cam cam cam ddi khang khang

a: Khéng hoat dong vwot ra ngoai hoat déng ciia meropenem don tri.

b: Thuwérng khdng hoat déng chdng lai cac chiing san xuét metallo beta-lactamase loai NDM.

Cha thich: AP: viém bé than cap tinh; clAl: nhiém tring 6 bung phtrc tap; cUTI: nhiém tring dwong tiét niéu
phtrc tap; HABP: viém phdi do vi khuan mac phai & bénh vién; KPC: Klebsiella pneumoniae carbapenemase;
NDM: enzym metallo beta lactamase; NP: viém phoi mac phai trong bénh vién; OXA: oxacillinase; VABP: viém
phoi do vi khuan lién quan dén may thé.

46

Yohei Doi, Treatment Options for Carbapenem-resistant Gram-negative Bacterial Infections, Clinical Infectious Diseases, Volume 69, Issue Supplement_7, 1 December 2019, Pages S565-S575



lll. Hwéng dan cua IDSA veé diéu trij vi
khuan khang carbapenem



‘@V HUONG DAN CUA IDSA VE DIEU TRI VI KHUAN KHANG CARBAPENEM

Khuyén nghi chung

v Poi v&i diéu tri theo kinh nghiém

v Céc quyét dinh diéu trj theo kinh nghiém nén duoc dwa trén: tdc nhan gay bénh c6 kha néang
nhat, mrc dé ndng cua bénh, nguon lay nhiém cé kha nang, va cac yéu to khac cu thé theo tirng
bénh nhan (vi du nhw di (’ng penicillin nang, bénh than man,...)

v" Khi lya chon phéac do kinh nghiém, bac si nén xem xét: (1) két qua phan Iap vi sinh trén bénh
nhan va dir liéu khang sinh do trong sau thang trwdece, (2) cép khang sinh da O!L‘mg trong 30 ngay
trwéde, va (3) mé hinh nhay cam dia phwong cua cac vi khuan c6 kha nang nhat.

v Thé&i gian dot diéu tri

v" Khi c6 két qua khang sinh do, néu két qua cho thay vi khuan da de khang véi cac khang sinh
dang dung trwére A6, dé dai dot diéu tri tong thé co thé sé keo dai hon.

v Can can nhac dén cac yéu to khac bao gom: tinh trang mién dich, khd néng kiém soat nguon
nhiém khuan, dap &ng tbng thé v&i diéu tri.

v" Cudi cling, ¢6 thé can nhac chuyén doi dwong uong khi dap (ng céc tiéu chi sau: (1) vi khuan
nhay cam Vvoi moét khang sinh,duc‘yng uéng, (2) huyéet dong 6n dinh, (3) da ap dung cac bién phap
kiém soat nguén nhiém khuan hop ly, va (4) khdng c6 van dé vé viéc hap thu qua dwéong ruot.

Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases Society o]‘ America Antimicrobial-Resistant Treatment Guidance: Gram-Negative Bacterial Infections. Infectious
Diseases Society of America 2022; Version 1.1. Tham khéo: Lwoc dich - Hwéng dan cliia IDSA trong diéu tri nhiém khuan gram am khang thudc: phién ban 1.1 — Bénh vién Trung wong Quan déi 108



1. Diéu tri Enterobacterales khang Carbapenem Tém tat hwéng dan diéu tri

Bang Tom tat hwéng dan diéu tri cia IDSA

Loai nhiém trung Khang sinh dau tay Khang sinh thay thé

« Ceftazidime-avibactam,
sulfamethoxazole, nitrofurantoin, hoac liéu meropenem-vaborbactam,

« Ciprofloxacin, levofloxacin, trimethoprim-

Viém bang
quang

imipenem-cilastatin-
relebactam, hoac cefiderocol

 Colistin (chi khi khéng c6 lwa
chon nao khac)

don aminoglycoside

« Meropenem (truyén ngan): Chi khi ertapenem
R, meropenem S, carbapenemase (-)/NA.

Tai than

« Ceftazidime-avibactam, meropenem-

vaborbactam, imipenem-cilastatin-relebactam

va cefiderocol Aminoglycoside 1 Ian/ngay
« Meropenem (truyén ngan): Chi khi ertapenem

R, meropenem S, carbapenemase (-)/NA.

Viém bé than/
Nhiém trung
dwdng tiét niéu
c6 bién chirng

Ghi ch: NA: khéng xac dinh, S: nhay cdm, R: dé khang, (-): &m tinh, (+): dwong tinh nhung khéng xac dinh chiing
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‘@V HWONG DAN CUA IDSA VE PIEU TR| VI KHUAN KHANG CARBAPENEM

1. Diéu tri Enterobacterales khang Carbapenem RGN INRe TR ET W (-TTR Y

Bang Tom tat hwéng dan diéu tri cia IDSA

Khng sinh dau tay Khng sinh thay thé

Ertapenem R,

meropenem S, Meropenem (truyén kéo dai) Ceftazidime-avibactam
carbapenemase: (-)/NA

c
Q-
=
zc’ Ertapenem R, Ceftazidime-avibactam, meropenem-  + Cefiderocol
meropenem R, vaborbactam va imipenem-cilastatin-  + Tigecycline, eravacycline
carbapenemase: (-)/NA relebactam (trong nhiém khuan 6 bung)

Ghi chi: NA: khéng xac dinh, S: nhay cdm, R: dé khang, (-): am tinh, (+): dwong tinh nhwng khéng xac dinh chiing
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W HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

1. Diéu tri Enterobacterales khang Carbapenem Tém tat hwéng dan diéu tri

Bang Tom tat hwéng dan diéu tri cia IDSA

Loai nhiém trung Khang sinh dau tay Khéang sinh thay thé

Meropenem-vaborbactam, ceftazidime- <« Cefiderocol

Carbip/eé]sgase: avibactam va imipenem-cilastatin- « Tigecycline, eravacycline

(*) relebactam (trong nhiém khuan 0 bung)
&

f Carbapenemase: MBL Ceftazidime-avibactam phoi hgp voi Tigecycline, eravacycline (trong
S (NDM, VIM, IMP) aztreonam, cefiderocol nhiém khuan 6 bung)

O

Z

« Cefiderocol
Ceftazidime-avibactam * Tigecycline, eravacycline
(trong nhiém khuan 0 bung)

Carbapenemase giong
OXA-48

Ghi chi: NA: khéng xac dinh, S: nhay cdm, R: dé khang, (-): am tinh, (+): dwong tinh nhung khéng xac dinh chiing
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

1. Diéu tri Enterobacterales khang Carbapenem Caclwuy

> Do6i voi nhém aminoglycoside: ty & CRE nhay cam véi amikacin va plazomicin cao hon so voi
cac aminoglycoside khac. Plazomicin ¢é thé van hoat déng chéng lai cac chiing khang
amikacin.

> Do6i voi nhom tetracycline: nén dung liéu cao tigecycline. Than trong khi s dung minocycline
va tranh str dung omadacycline dé diéu trj nhiém tring CRE.

> Tan suat xay ra khang thudc 1a cao nhat dbi voi ceftazidime-avibactam.

> DOi véi polymyxin: tranh sir dung polymyxin trong diéu tri nhiém tring CRE, triv colistin 1a
mét khang sinh thay thé chong viém bang quang CRE.

> Liéu phap két hop khang sinh thwérng khéng dworc khuyén cao dé diéu tri nhiém trung do
CRE vi kha nang xay ra cac tac dung phu cao hon.
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

2. Dieu tri Pseudomonas aeruginosa khang Carbapenem

» Theo CDC: DTR-P. aeruginosa dwoc dinh nghia Ia P. aeruginosa biéu hién khéng
nhay cdm v&i tat ca cac thudc sau: piperacillin-tazobactam, ceftazidime, cefepime,
aztreonam, meropenem, imipenem-cilastatin, ciprofloxacin va levofloxacin.

> DTR-P. aeruginosa con goi 1a P. aeruginosa khang thuéc khé diéu tri
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Bang Tom tat hwéng dan diéu tri cia IDSA

Khéng sinh dau tay chang sinh thay th

Ceftolozane-tazobactam,
ceftazidime-avibactam, imipenem-

Viém bang quang

Colistin

- cilastatin-relebactam, cefiderocol,
& liéu don aminoglycoside
wid
& Viém bé than/ Ceftolozane-tazobactam,
Nhiem trung dwoéng tiet ceftazidime-avibactam, imipenem- Aminoglycoside 1 lan/ngay
niéu c6 bién chirng cilastatin-relebactam, cefiderocol
Cefiderocol
Ceftolozane-tazobactam, : P %
P - : 9 Aminoglycoside lieu don (nhiém
Ngoal than ceftazidime-avibactam, hoac . g n - % . .
y e ) ) trung mau khéng bién chirng va
imipenem-cilastatin-relebactam 2 . XA . .
kiem soat nguén bénh hoan toan)
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

2. Dieu tri Pseudomonas aeruginosa khang Carbapenem Caclwuy

Khéng khuyén nghi st dung fosfomycin dwéng uéng dé diéu tri DTR-P. aeruginosa vi kha
nang that bai 1am sang cao do gen fosA la gen mé hoa khang fosfomycin & P. aeruginosa.

Khong khuyén khich sir dung plazomicin hon cac aminoglycoside khac.

Hoi ddng khuyén nghi ludn thu thap két qua xét nghiém dd nhay cam cua khang sinh dbi voi
DTR-P. aeruginosa dé dinh huwéng cho cac quyét dinh diéu tri.

O 00 ©

Mac du cefiderocol cé hoat tinh chdng lai DTR- P. aeruginosa cao, hdi dong van khuyén nghi
cefiderocol la khang sinh thay thé khi cac BL/BLI khdng nhay cam, khéng dung nap hodc khéng
c6 bang chirng ngan can viéc st dung BL/BLI.
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

2. Dieu tri Pseudomonas aeruginosa khang Carbapenem Caclwuy

€ Liéu phap két hop khang sinh thwong khéng dwere khuyén céo trong nhiém tring do DTR-P.
aeruginosa néu vi khuan nhay cdm véi cac khang sinh dau tay. Viéc st dung khang sinh thir 2 1am
tang kha nang xay ra cac tac dung phu do khang sinh. Tuy nhién:

O Néu céac khang sinh dau tay khdng nhay cdm véi DTR-P. aeruginosa thi khang sinh nhém
aminoglycoside (néu nhay cdm) cé thé xem xét két hop v&i ceftolozane-tazobactam,
ceftazidime-avibactam hodc imipenem-cilastatin-relebactam, wu tién chon BL/BLI c6 MIC t6i wu
nhat.

O Néu cac aminoglycosid khéng nhay cdm véi ching, polymyxin B c6 thé xem xét két hop voi
BL/BLI. Polymyxin B dwge wu tién hon colistin ddi véi cac bénh nhiém tring ngoai dwéng tiét niéu
do:

v' (1) Polymyxin B c6 thé dat dwoc nong do trong huyét twong 6n dinh hon colistin.
v (2) Nguy co nhiém déc than & polymyxin B thap hon colistin.
© Khong khuyén nghij dung khang sinh khi dung thwéng quy dé didu tr nhiém trung dwéng ho hap
do DTR-P. aeruginosa.
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‘v HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem Phwong phap chung

Diéu tri nhiém khuan CRAB nhe
(nhiém trung dwéng tiet niéu, da, mdé mém, va viém khi quan)

0 Uu tién st dung liéu phap khang sinh don trj liéu bang liéu cao ampicillin-sulbactam.

0 Céac Iywa chon khang sinh thay thé bao gdm minocycline, tigecycline, polymyxin B
(colistin tri viém bang quang), cefiderocol.

C Diéu tri nhiém khuan CRAB ttr trung binh dén ning )

S dung liéu phap phdi hop it nhat hai khang sinh (néu c6 hoat tinh in vitro).

Lieu cao ampicillin-sulbactam dwoc dé xuat 1a mot thanh phan cla liéu phap phdi hop.
Céac khang sinh bd sung s dung cuing ampicillin-sulbactam liéu cao bao gdm: minocycline,
tigecycline, meropenem truyén kéo dai ho&c polymyxin B (do ching gidm nguy co ddc tinh
v&i nhiéu thude beta-lactam).
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem

Vai tro cta liéu phap phoi hop khang sinh

Liéu phap phdi hop it nhat 2 khang sinh dwoc dé xuat dé diéu tri nhiém CRAB tir
trung binh dén nang (ngay ca khi chi mot khang sinh thé hién hoat ddng), it nhat Ia
cho dén khi quan sét thay cai thién |am sang.

Sau khi da cai thién I1am sang hoac trwéng hop can thoi gian diéu tri kéo dai, co thé
xem xét xudng thang khang sinh.
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem

Vai tro cta liéu phap phoi hop khang sinh

~

7 thtr nghiém RCT da dwoc thwc hién dé diéu tra vai tro cda liéu phap phdi hop dbi voi
nhiém CRAB va chi 1/7 thlr nghiém cho thay hiéu quéa cla liéu phap nay.

Tuy vay, né van dwoc dé xuat déi véi nhiém tring CRAB tir trung binh dén nang vi:

(1) thiéu dir liéu 1am sang Gng hod diéu tri nhiEm CRAB bang khang sinh don 1€é;

(2) s cham tré trong viéc bat dau diéu tri c6 thé anh hwéng xau dén bénh nhan vi
diéu tri bang khang sinh theo kinh nghiém thwéng khéng cé tac dung chbng lai CRAB:

(3) bénh nhan nhiém CRAB thwdng lién quan dén cac bénh man tinh nghiém trong, hé
mién dich c6 kha nang bi suy gidm nén st dung liéu phap phdi hop tr ban dau dé cé thé
day nhanh qué trinh héi phuc;

(4) céc loai khang sinh cé tac dung v&i CRAB cé nguy co phét trién nhanh kha nang

khang thuoc khi ding don tri.
N\ _J
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‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem Vai tro cua
ampicillin-sulbactam

CDéi véi cac chung CRAB nhay cam véi ampicillin-sulbactam

) ) 0 Pon tri liéu bang ampicillin-sulbactam liéu cao dwoc wu tién.

Dieu tri nhiem Pon tri liéu bang ampicillin-sulbactam liéu tiéu chuan st dung cho bénh

khuan CRAB A . R o ) 3
nhe nhan nhiém CRAB nhe néu bénh nhan kem dung nap hoac nguy co gap

doc tinh khi st dung liéu cao.

Diéu tri nhiém khuan
CRAB twr trung binh

‘b Ampicillin-sulbactam liéu cao dwoc dé xuat 1a thanh phan cia liéu phap
dén nang

phéi hop.

( DPoi véi cac chiing CRAB kém nhay cam vé&i ampicillin-sulbactam )

Ampicillin-sulbactam van Ia lwa chon diéu trj wu tién.
Bb sung thém mét loai khang sinh thir 2 phdi hop diéu tri.
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‘@V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem Vai tro cua
ampicillin-sulbactam

z \ " n " n R 2. ) Table 2 Clinical and bacteriologic outcome, mortality
Két qua mOt RCT tréen 28 benh nhan viém phOI rates and adverse events in both study groups
so sanh gitra hai liéu phap don tri ampicillin- LT TR piale
sulbactam va colistin cho thay: Clinical
Success 9 (60) 9 (61.5)
> Khong cé sw khac biét nao vé ty Ié tir L D *
vong hoac that bai |lam sang trong 28 ngay Eokcteriologicnt
i 4 Success 10 (66.6) 8 (61.5)
glU’a 2 nhom' a: Eradication 7 (46.6) 6 (46.1)
A , n n . L b: Suppression 3 (20) 2 (15.3) NS
» P6c tinh trén than cua ampicillin- Failure 5(33.3) 5 (38.4)
X ~ A . z & Mortality
sulbactam thap hon ro rét khi so sanh voi 4 Daye voo ZiEn "
liéu phap s&r dung polymyxin (colistin). 28 Days 2623 2000 5
\_ -/ Adverse effects
Nephrotoxicity 5 (33) 2 (15.3) NS
Other 1 (6.6) 2 (15.3) NS
Betrosian AP, Frantzeskaki F, Xanthaki A, Douzinas EE. Efficacy and safety of high-dose ampicillin/sulbactam vs. colistin as monotherapy for the treatment of multidrug resistant 61
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3. Pieu tri Acinetobacter baumannii khang carbapenem

Vai tré cua
ampicillin-sulbactam

) Table 3A
~ R ~ X RR and 95% (1 for clinical improvement, clinical cure and microbiological eradication.
Mot tong quan hé thdng —
" - (A) Clinical improvement sul+oth @
N A , ~ 233(0.70,7.77) |col+rif
va phan tich gép mang 277 (095811) 119 (0572.48) col+ffm
, 2.92 (1.06,8.07) [1.25 (0.64,2.45) 105 (0.71,156) col+sul
A A 3 2.99 (1.08,8.24) [1.28 (067,2.45) 1.08 (0.76,1.53) 102 (0.86,1.22) col
Cong bO nam 2021 baO 3.06 (113,829) [1.31 (067257) 110 (0.74,163) 104 (0.871.26) 1.02(0.851.23) col+toth ®
A N , < 312 (114,8.60) [1.34 (0.69260) 113 (0.77,164) 107 (092,124) 1.05(090,121) 102 (0.86,121) col+chp
gom 18 ngh|en CWlU Va 337 (1159.85) |1.44 (0.683.06) 121(0.72,204) 115(0.78.70) 1I3(0.77.66) 110(0.74,164) 108 (0.76,.54) sul+cbp
B) Clinical cure sul+oth @
N A X 219 (0.766.34) |col+chp
1.835 bénh nhan cho thay 230 (079666) [105 (077143) colvsul
N o 2.95 (1.03,8.40) [1.34 (092,195) 1.28 (0.90,1.83) col
Ileu cao ampICIllln- 3.06 (1.13,829) |1.39 (097.201) 133(092,193) 1.04(0.75143) col+oth @
> A (D) All-cause mortality | sul+oth ®
SU|baCtam (_18 g/ngay) 059 (020,1.76) | col+ffm
X , - p . 052(0.19,140) | 087 (0.42,1.78)  col+rif
két hO’p \"[o 4] khang sinh 051 (022,119) | 086(0.44168) 098 (059,165) col+oth @
. R o a ,  a 051 (020,130) | 0.85(044167) 098 (058,.65) 100 (066,1.50) col+sul
thu; 2 |a ||eu phap h|eu 051 (0.15,1.76) | 0.85(030245) 098 (038257) 100(0.40248) 1.00(041243) sultchp
: ¥ 048 (0.20,120) | 0.81(045147) 094 (0.62,1.40) 095 (0.69,1.31) 095 (0.69,132) 095 (040,228) col
> J4 2 « A . « X 048 (0.19,1.21) | 080 (0.42,155) 092 (056,.51) 094 (0.64,.38) 094 (0.68,130) 094 (041214) 099(0.74131) col+chp
qua nhat de dleu trl nhlem (;E) Nephrotoxicity sul+oth &
2 R . 0.83 (0.04,16.44)| sul+cbp
khuan CRAB trén nhu:ng 029(004224)| 035(004322) colssul
0.29(0.04220)| 035(0043.11) 099 (0.70,1.40) col+chp
PN A = 024(003187) | 029(0.03287) 083(042166) 084(043162) col+ffm
benh nhan nang- 022(003162) | 026(0.03249) 074(041,134) 0.75(043,130) 089 (062128 col
\_ -/ 0.15 (0.02,1.08) | 0.18(0.02,1.78) 0.53(0.29,097) 0.53(0.30,095) 063 (034,117) 071(043,117) col+oth @

Jiating Liu, et aldosteron. Comparative efficacy and safety of combination therapy with high-dose sulbactam or colistin with additional antibacterial agents for multiple drug-resistant and extensively
drug-resistant Acinetobacter baumannii infections: A systematic review and network meta-analysis, Journal of Global Antimicrobial Resistance, Volume 24, 2021, Pages 136-147, ISSN 2213-7165,
https://doi.org/10.1016/j.jgar.2020.08.021.
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3. Piéu tri Acinetobacter baumannii khang carbapenem Vai tro cua polymixin
- . - 0 C6 thé can nhac liéu phap don tri liéu polymyxin B. Trong nhiém tring
C)'eu tc':'!RrAhB'e"r“ khuan dwong tiét nieu do CRAB thi colistin dwgc dé xuat hon [a polymyxin B
nhe (colistin c6 thé chuyén thanh dang hoat déng trong dwéng tiét niéu).

Polymyxin chil yéu dwoc ding trong liéu phap két hop vi:

> Nong dd polymyxin huyét thanh that thwong va cé thé khong da

hoat tinh diét khuan hiéu qua.
Diéu tri nhiém khuan > Liéu lwong diéu tri nhiém trang toan than rat gan nguwéng gay doc cho
C

RABth"" trung binh than (2 mcg/mL) khién ctra so6 diéu tri rat hep.
én nang .
» Polymyxin tiém tinh mach hoat déng khong t6i wu trong dich lot

biéu moé phdi nén tiéu diét vi khuan trong phoi khong hiéu qua.

> M6t sb that bai 1am sang va khang thudc khi ding don tri polymyxin
da dwoc bao cao.
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3. Pieu tri Acinetobacter baumannii khang carbapenem Vai tro ctia dan chat
tetracycline

Piéu tri nhiém khuan 0 C6 thé can nhac s dung dan

CRAB nhe chét tetracycline don tri.
Dieu tri nhiem khuan S dung dan chét tetracycline nhw mot thanh phan cta liéu phéap
CRAB ttr trung binh két hor

dén nang 7P

@ Minocycline dwegc wu tién vi nhieu kinh nghiém trén Iam sang va san c6 di liéu ve do nhay cam.
Minocycline c6 hoat tinh chdong lai khodng 60-80% cac ching CRAB phan lap. Minocycline liéu cao
(lidu nap 700 mg sau d6 1a 350 mg méi 12 gi®’) cé thé hiéu qua hon liéu minocycline tiéu chuan.

€ Tigecycline lidu cao 1a mét lya chon thay thé trong trwdng hop khdng cé minocycline hay bénh
nhan man cdm véi minocycline.

€ Eravacycline khong dwoc dé xuat dé didu tri nhim CRAB cho dén khi cé thém di liéu 1am sang.
Omadacycline khéng dwoc st dung dé diéu tri nhiém tring CRAB.

Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases Society of America Guidance on the Treatment of AmpC beta-lactamase-Producing Enterobacterales, 64
Carbapenem-Resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia Infections. Infectious Diseases Society of America 2022; Version 2.0



‘V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem Vai tré6 cua meropenem
truyén kéo dai

Khoéng str dung don tri meropenem truyén kéo dai. Nén s dung nhw mét thanh phan
cua liéu phap phdi hop dé diéu tri nhiEm CRAB tr trung binh dén nang.

- Liéu phap két hop bd ba bao gdbm: (1) meropenem, ampicillin-sulbactam va minocycline,
(2) meropenem, ampicillin-sulbactam va polymyxin B c6 tac dung hiéu qua tiéu diét CRAB.

Q Liéu phap két hop meropenem véi polymyxin hay colistin ma khéng c6 tac nhan the ba
khong dwoc khuyén cao dé diéu tri nhiém CRAB, do thiéu bang chirng vé hiéu qua trong thir
nghiém lam sang.

Q Imipenem-cilastatin c6 thé dwoc s dung thay thé cho meropenem. Tuy nhién cd ampicillin-
sulbactam va meropenem (ho&c imipenem-cilastatin) déu dwoc s&v dung & liéu cao, nén co kha
nang gay déc beta-lactam, ddc biét vé than kinh, nén can theo ddi chat ché.

Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases Society of America Guidance on the Treatment of AmpC beta-lactamase-Producing Enterobacterales, 65
Carbapenem-Resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia Infections. Infectious Diseases Society of America 2022; Version 2.0
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3. Pieu tri Acinetobacter baumannii khang carbapenem Vai tro cua cefiderocol

Cefiderocol chi nén dwoc gidi han sir dung trong diéu tri nhiém khuan CRAB khang tri hodc
khéng dung nap véi cac khang sinh khac. Néu sir dung cefiderocol dé diéu tri nhiém khuan
CRAB, hdi dong dé xuat phdi hop cac voi khang sinh khéc.

o Céc nghién clru giam séat quoc té chi ra rang khoang 95% chiing CRAB nhay cadm véi cefiderocol
voi MIC <4 mcg/mL.

o Tuy nhién, diéu dang tiéc la trong nghién ctru gan day, cefiderocol lai cho thay lam tang ty 1é& ti
vong do moi nguyén nhan®. Vi vay, viéc khuyén céo chi dinh cefiderocol tai nhirng qubc gia co
san khang sinh nay ciing dwoc gitr @ mdt mirc dd dé dat so véi cac ché dd diéu tri khac, dac biét
& nhirng bénh nhan nang.

Liu J, Shu Y, Zzhu F, Feng B, Zhang Z, Liu L, Wang G. Comparative efficacy and safety of combination therapy with high-dose sulbactam or colistin with additional antibacterial agents for multiple drug-
resistant and extensively drug-resistant Acinetobacter baumannii infections: A systematic review and network meta-analysis. J Glob Antimicrob Resist. 2021 Mar;24:136-147. doi: 10.1016/j.jgar.2020.08.021.

(*) Bassetti M, Echols R, Matsunaga VY, et al. Efficacy and safety of cefiderocol or best available therapy for the treatment of serious infections caused by carbapenem-resistant Gram-negative bacteria 66
(CREDIBLE-CR): a randomised, open-label, multicentre, pathogen-focused, descriptive, phase 3 trial. Lancet Infect Dis 2021; 21(2): 226-40.



‘@V HUONG DAN CUA IDSA VE BIEU TRl VI KHUAN KHANG CARBAPENEM

3. Pieu tri Acinetobacter baumannii khang carbapenem

€ Mac du di» liéu chi ra rang rifabutin c6 hoat tinh manh chéng lai A.
Vai tro cua baumannii trong ca md hinh in vitro va déng vat, tuy vay viéc st dung
rifamycin rifabutin nhw mét thanh phan cua liéu phap CRAB khéng dwoc khuyén
c4o, do thiéu hiéu qua trong céc thtr nghiém 1am sang va do cac ddc tinh,
twong tac thudc lién quan dén rifamycin.

Vai tro cua khang sinh € Khong dé xuat bé sung thuéc khang sinh khi dung dé diéu tri
Khidung nhiém tring dwéng hd hap do CRAB gay ra.
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Tamma PD, Aitken SL, Bonomo RA, Mathers AJ, van Duin D, Clancy CJ. Infectious Diseases Society of America Guidance on the Treatment of AmpC beta-lactamase-Producing Enterobacterales,
Carbapenem-Resistant Acinetobacter baumannii, and Stenotrophomonas maltophilia Infections. Infectious Diseases Society of America 2022; Version 2.0






Cha thich:

- ESBL: Beta-lactamase phé rdng
- PA: P. aeruginosa

- AB: A. baumannii

- CR-E: Enterobacteriaceae
khang carbapenems

»  C/T +/- Fosfomycin or AG
= C/A +/- Fosfomycin or AG
Ll PTZ +/- AG

For less severe infections

= Cefepime +/- AG

* Tigecycline +/- AG

* Tigecycline +/- FQ

For UTIl no complicated

*  Fosfomycin

= AG

* Nitrofurantoin

- AG: aminoglycoside

- C/A: ceftazidime/avibactam
- C/T: ceftolozane/tazobactam
- FQ: fluoroquinolones

C/A + Fosfomycin
C/A + Tigecycline
C/A + AG

C/A + Aztreonam

Colistin + Fosfomycin (plus/or Tigecycline)

Tigecycline + Fosfomicin (plus/or AG)

Colistin+ Fosfomycin
Colistin + Tigecycline
Colistin + Rifampin

Colistin + Aztreonam

Corcione, S., Lupia, T., Maraolo, A. E., Mornese Pinna, S., Gentile, |., & De Rosa, F. G. (2019). Carbapenem-sparing strategy: carbapenemase, treatment, and stewardship. Current opinion in infectréas

diseases, 32(6), 663—-673. https://doi.org/10.1097/QC0O.0000000000000598




HUONG DAN CHUNG
SU DUNG KHANG SINH

(Ban hanh trén Website cua Ho1 Ho1 Stre Cap Ciru va Chong Ddc

va trén Ung dung Dién thoai thong minh)

Hwéng dan chung st dung khang sinh — Hoi Hoi stre cip ctru va Chéng doc VN

DPéi v&i nhitng bénh nhan c6 nguy co cao nhiém

cac vi khuan da khang va siéu da khang, gém:

- Nhi*ng b&nh nhan nam vién trén 5 ngay va/hoac
c6 cac tha thuat xam 14n nhiéu (dai phau, chan
thwong/vét thwong phirc tap, nhiém khuan kéo
dai)

- Diéu tri nhiéu khang sinh, khang sinh phdé réng

gan day.
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2. Hwéng dan caa Hoi Hoi stre cap ctru va chong déc Viét Nam (2020)

Nhiém khuan huyét
Nhiém khuan hé hap dw&i
Nhiém khuan 6 bung
Nhiém khuan tiét niéu

Nhiém khuin da va md mém

Hwéng dan chung st dung khang sinh — Hoi Hoi stre cip ctru va Chéng doc VN

v" Khi nghi ng&* CRE, CRAB: can nhac
Polymyxin don tri hoac két hop, can
nhac phdi hop polymyxin (dang khi
dung néu nhiém khuan hd hap dui).

v" Khi nghi ng&> CRPA: can nhac BL/BLI
thé hé mai (ceftolozane-tazobactam,
ceftazidime-avibactam, Imipenem-
relebactam)

Khi nghi ngo CRE, CRAB, CRPA: can
nhac polymyxin don tri hoac két hop.
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3. Liéu phap Carbapenem kép trong diéu tri CRE Gi&i thiéu

Liéu phap carbapenem kép | |H AAC
(DCT) duwoc th&r nghiém voi Journals ASMorg

KPC trong mo hinh In vitro va | pfectiveness of a Double-Carbapenem Regimen for Infections in

m,VIVO dau nam 20‘11' ] Humans Due to Carbapenemase-Producing Pandrug-Resistant
bén 2013, DCT lan dau tién | klebsiella pneumoniae

dwoc thir nghiém trén ba bénh

nhén Hy Lap dé Chl:l’ng mlnh Helen Giamarellou, Lambrini Galani, Fotini Baziaka, llias Karaiskos

'[é.C dung d|ét khUén Vé théﬂh 6th Department of Internal Medicine, Hygeia General Hospital, Athens, Greece

con g lam san g. Ertapenem plus doripenem or meropenem were given in three patients suffering from pandrug-resistant, KPC-2-positive Kleb-
siella pneumoniae bacteremia (2 patients) and urinary tract infection (1 patient), respectively. All responded successfully, with-
out relapse at follow-up. The results obtained should probably be attributed to ertapenem’s increased affinity for the carbapen-
emases hindering doripenem/meropenem degradation in the environment of the microorganism.

1. Bulik, C. C., & Nicolau, D. P. (2011). Double-carbapenem therapy for carbapenemase-producing Klebsiella pneumoniae. Antimicrobial agents and chemotherapy, 55(6), 3002-3004.
https://doi.org/10.1128/AAC.01420-10

2. Giamarellou, H., Galani, L., Baziaka, F., & Karaiskos, I. (2013). Effectiveness of a Double-Carbapenem Regimen for Infections in Humans Due to Carbapenemase-Producing Pandrug-Resistant 72
Klebsiella pneumoniae. Antimicrobial Agents and Chemotherapy, 57(5), 2388-2390. d0i:10.1128/aac.02399-12
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3. Liéu phap Carbapenem kép trong diéu tri CRE

Tac dung hiép déng ctia phac d6 DCT chd yéu tap trung vao co ché phdi hop véi Ertapenem.

Mot sO tir viét tat:
ETP: Ertapenem
MEM: Meropenem
DOR: Doripenem

D: Nhém diéu tri
double — carbapenem

C: Nhém ching

Table 1 Easic characteristics of cohort/case-control studies included

Author/Year  Region Design Infection  Organism Sample  Age® Antibiotics fintimicrobial Treatrment Folow-up Outcomes®
size (O [years) : : Lusceptibiliny duration® tire (days) (D/C)
0 (DO Lt Control est (ug/m) (D/0  (days) (DVC)

Pascale, 20017 faly  retrospective VAP (51),  CRKP 48/96 [ 555+15 | ETP 1g gl2h/2g g24h C5T CAR 21 R 48/96 17 (11.5-255) 9090
(33] study HAP (23), C:a13£12 | MEM 2ggéh GEN 5T 225 28/64 CN5(75-

B5l (16), (3 b infusions) TGC GEN =25 15/72 15.5)

SB5( (49), maonctherapy  fIGC 15 16/58

WL (18), or combined

Ut iz,

Al (19),

S5TI(12),

WSl (7)
Venugopalan, USA  retrospective  BSI CREF 1818 D 72(61-83) | ETP 1g g24h DOR + 5T ETP - 0:12 (7-14) 30/30
2017 [34) study ;62(48-75) | DOR 2g g8h DOR® 8 (8-32)/- C9(7-12)

4 h infusions) ST 8 (05-12)
b 25 (075-3.5)

Cancell, 2018 kaly  retrospective PNA (12), CPCRE 21734 Dné228x12.7 ETP 1g/d CoT FTP 256 R 20— D:302+295  60/&0 (00
[35] study BSI (14), C:6118+17 | MEM ég/d CST+TGC AEM? 256 R 20/~ ¢ C 204+ 14.1

UTl 37), GEM/RIF/CAR - ST R 10/

sTH2) AMG FGCR 1118

AMG + CAB HIF -
MEM + FLO MG R &4
FLO R 21731
Li, Y. Y., Wang, J., Wang, R., & Cai, Y. (2020). Double-carbapenem therapy in the treatment of multidrug resistant Gram-negative bacterial infections: a systematic review and meta-analysis. 73

BMC infectious diseases, 20(1), 408. https://doi.org/10.1186/s12879-020-05133-0
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3. Liéu phap Carbapenem kép trong diéu tri CRE

DCT Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Pascale 2017 14 48 46 96 68.7%  0.45[0.21,094] 2017 = =
Venugopalan 2017 5 16 11 18 22.5% 0.29[0.07,1.20] 2017 o
Cancelli 2018 2 21 4 24 8.7% 0.79[013,4.74] 2018 -
Total (95% CI) 85 148 100.0% 0.44[0.24,0.82] ’
Total events 21 61
o L s g v T
e T Favours [DCT] Favours [Control]

Bg nghién ctru bao g(‘“)m’233 bénh nhan da 'béo cao ty |é t&r vong sau 30 - 60 ngay tai kham. So v&i cac nhom
doi chirng, DCT cho thay ty 1é tir vong thap hon & nhirng bénh nhan bj nhiém CRE (OR = 0,44, KTC 95%
=0,24-0,82, P =0,009)

Li, Y. Y., Wang, J., Wang, R., & Cai, Y. (2020). Double-carbapenem therapy in the treatment of multidrug resistant Gram-negative bacterial infections: a systematic review and meta-analysis. 14
BMC infectious diseases, 20(1), 408. https://doi.org/10.1186/s12879-020-05133-0
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V TONG KET

Vi khuan gram am khang carbapenem dang |a méi quan tam hang dau trong thé ki 21, trong dé
dang lo ngai nhat la Acinetobacter baumannii, Pseudomonas aeruginosa, Enterobacterales
khang carbapenem.

Vi khuan dé khang carbapenem theo nhiéu céach, trong dé, co ché tiét enzyme carbapenemase
la quan trong nhat.

Beta-lactamase gom c0 4 loai: A, B, C, D; trong d6 loai A, B, D 1a nhirng loai c6 y nghia nhat &
trén lam sang.

Carbapemase loai A va D phu thudc serine dé hoat dong, carbapenemase loai B (metallo - beta
- lactamase) phu thuéc vao ion kém dé hoat ddng.

Céc thubc nhay cdm véi cac vi khuan gram am khang carbapenem da s6 la cac thudc méi, hop
chat ma&i, chi co 1 vai chat ¢l con nhay cdm va&i chang.
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V TONG KET

e Péi voi CRE tiét carbapenemase, doi voi:
« KPC (hoac chwa xac dinh dwgc loai carbapenemase): wu tién meropenem-vaborbactam,
ceftazidime-avibactam va imipenem-cilastatin-relebactam.
 Metallo - beta - lactamase: wu tién ceftazidime-avibactam + aztreonam hoac cefiderocol.
« Carbapenemase gibng OXA - 48: ceftazidime-avibactam.

G Péi voi DTR - P. aeruginosa: wu tién ceftolozane-tazobactam, ceftazidime-avibactam, imipenem-
cilastatin-relebactam, cefiderocol hoéc liéu don aminoglycoside tuy theo tirng loai nhiém tring.

ﬂ Péi vé&i nhiém tring CRAB nhe, can wu tién ding don tri liéu ampicillin - sulbactam liéu cao
Péi véi nhiém trang CRAB trung binh va nang, ampicillin - sulbactam liéu cao la mét thanh
phan wu tién cda liéu phap phdi hop, thubc ther 2 cé thé la polymyxin (colistin), tetracycline (wu
tién minocycline réi dén tigecycline), meropenem truyén kéo dai va cefiderocol.

Q Can c6 thém cac chwong trinh quan Iy khang sinh dé téi wu hoa diéu tri va gidam dé khang thudc.
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