p-ISSN 1859 - 3461 ,
e-ISSN 3030 - 4008 TCYHTH&B so6 1 - 2026
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TOM TAT

Muc tiéu: Pénh gia tinh trang dé khéng khang sinh cda vi khuén Gram &m da khéng
dbi véi ceftazidime-avibactam va két qua diéu tri ctia ceftazidime-avibactam & cac bénh
nhéan béng ndng cé bién chiing sepsis.

Déi trong va phwong phdp nghién citru: 34 mau bénh pham trén bénh nhan béng
ndng moc vi khuén Gram &m da khéng (P. aeruginosa va K. pneumoniae) duoc lam
khéng sinh d6 béng hé théng VITEK 2 Compact véi thé khéng sinh db phu hop cho vi
khudn Gram &m. 49 bénh nhén sepsis diéu tri tai Khoa Hbi strc cép ctru, nghi ngo
nhiém/nhiém P. aeruginosa hodc K. pneumoniae duoc s dung ceftazidime-avibactam
theo kinh nghiém hodc theo khang sinh dé.

Két qua: P. aeruginosa nhay cdm cao nhét déi véi khang sinh ceftazidime-avibactam
(61,11%), cao hon so v&i khang sinh ceftolozane-tazobactam (27,78%) va imipenem-
relebactam (27,78%). Trong nhém céc khang sinh B-lactam phéi hop véi chét trc ché B-
lactamase thé hé méi (N-BL/BLIs), ceftazidime-avibactam cé ty 16 nhay cao nhét déi véi
K. pneumoniae (56,25%). Nong dé (rc ché téi thiéu cda ceftazidime-avibactam va
imipenem-relebactam dbi véi P. aeruginosa va K. pneumoniae la thdp nhét trong céc
khang sinh thuéc N-BL/BLlIs.

Trong 49 bénh nhén sepsis, c6 91,84% bénh nhan séc nhiém khuén. Cén nguyén chi
yéu do P. aeruginosa (69,23% bénh phdm méau va 90,91% bénh phdm vét thuong cé moc
vi khuén). Thoi gian st dung ceftazidime-avibactam trén bénh nhén bdng cé sepsis ¢c6
trung vi la 9 ngay. Ty Ié tr vong 61,22%.

Két luan: P. aeruginosa va K. pneumoniae con nhay cam cao véi Ceftazidime-
avibactam. Ty 1é tir vong & bénh nhan béng cé bién chirng sepsis str dung ceftazidime-
avibactam la 61,22%.
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ABSTRACT

Objective: To evaluate the antimicrobial susceptibility of multidrug-resistant Gram-
negative bacteria to ceftazidime-avibactam and the clinical outcomes of ceftazidime-
avibactam therapy in severely burned patients with sepsis.

Subjects and methods: Thirty-four clinical specimens obtained from severely burned
patients yielding multidrug-resistant Gram-negative bacteria (P. aeruginosa and K.
pneumoniae) underwent antimicrobial susceptibility testing using multidrug-resistance
card. Forty-nine patients with sepsis treated in the Intensive Care Unit, suspected or
confirmed to be infected with P. aeruginosa or K. pneumoniae, received ceftazidime-
avibactam either empirically or according to antimicrobial susceptibility results.

Results: P. aeruginosa demonstrated the highest susceptibility to ceftazidime-
avibactam (61.11%), which was higher than that to ceftolozane-tazobactam (27.78%) and
imipenem-relebactam (27.78%). Among the novel B-lactam/B-lactamase inhibitor
combinations (N-BL/BLIs), ceftazidime-avibactam showed the highest susceptibility rate
against K. pneumoniae (66.25%). The minimum inhibitory concentrations of ceftazidime-
avibactam and imipenem-relebactam against P. aeruginosa and K. pneumoniae were the
lowest among the N-BL/BLIs tested.

Among the 49 patients with sepsis, 91.84% developed septic shock. The predominant
pathogen was P. aeruginosa (69.23% of blood culture isolates and 90.91% of wound
culture isolates). The median duration of ceftazidime-avibactam therapy in burn patients
with sepsis was 9 days. The mortality rate was 61.22%.

Conclusion: P. aeruginosa and K. pneumoniae remained highly susceptible to
ceftazidime-avibactam. The mortality rate among burn patients with sepsis treated with
ceftazidime-avibactam was 61.22%.
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1. DAT VAN DE

Nhiém vi khuan da khang lam tang dang
ké ty lé t&r vong & bénh nhan bdng va tang
ganh nang cho nganh y té [1]. B4o cdo moi
nhét tai Bénh vién Bdng Quéc gia L& Hivu
Trac cho théy, ty 1& vi khudn Gram am da

that bai diéu tri lién quan dén s dung N-
BL/BLIs ngay cang gia tang [3]. Pac biét
trén bénh nhan béng, v&i sy khac biét vé
dwoc ddng hoc/duwoc lwc hoc, nhiém cac
chiing vi khuan da khang kéo dai, co sv gia
tang dang k& d& khang véi N-BL/BLIs khi

khang gap & hon 90% sb chdng vi khuén
Gram am phén lap dwoc trén bénh nhan
béng [2]. Sw gia tang cac vi khudn khang
carbapenem dan dén sir dung ngay cang
nhiéu cac khang sinh B-lactam phéi hop voi
chét (rc ché B-lactamase thé hé mai (Novel
B-lactam-B-lactamase inhibitor agents, viét
tat N-BL/BLIs). Tuy nhién, nhi*ng nghién
ctru gan day cho thay ty lé khang thuéc va

nhiém vi khudn Gram am da khang.

Hién nay, cac bao cdo vé ndi dung nay
trén bénh nhan béng con rat it. Muc tiéu
cla nghién ctu danh gia tinh trang dé
khang khang sinh cta vi khudn Gram am
da khang déi v&i ceftazidime-avibactam va
két qua diéu tri clia ceftazidime-avibactam
& cac bénh nhan béng nang cé bién
chrng sepsis.
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2.90I TUONG VA PHU'ONG PHAP NGHIEN CUU

* Péi tvong nghién ctru

- Nhém vi sinh: 34 mau bénh pham (15
mau mau, 12 mau dich phé quan va 7 mau
vét thwong bdng) trén bénh nhan bdng
nang diéu tri tai Khoa Hbi strc Cap clru,
bénh vién Béng quéc gia L& Hiru Trac tw
6/2025 dén 4/2026 moc vi khudn Gram am
da khang (P. aeruginosa va K. pneumoniae)
duwoc lam khang sinh dd v&i cac khang sinh
N-BL/BLIs. S&* dung may dinh danh vi
khudn va lam khang sinh d6 VITEK 2
Compact, bioMérieux.

- Nhém bénh nhan: 49 bénh nhan
sepsis diéu tri tai Khoa Hoi sirc cap ctru
(Bénh vién Béng Quéc gia Lé Hiru Trac) tw
thang 01/2024 dén 05/2026, nghi ngd
nhiém/nhiém P. aeruginosa hodc K.
pneumoniae dwoc s dung ceftazidime-
avibactam theo kinh nghiém hoac theo
khang sinh d6. Toan bd bénh nhan déu
duwoc sir dung ceftazidime-avibactam két
hop colistin.

- Hai nhdm bénh nhan va vi sinh dwoc
thu thap déc lap.

* Phuong phap nghién cteu

- Nghién ctru hoi clru, mé ta, ct ngang.

- C& mau thuan tién: LAy tat cd cac
bénh nhan bdng c6 bién chirng sepsis
duoc didu tri badng ceftazidime-avibactam

tr thang 01/2024 dén 05/2026 va tat ca
cac chang Gram am dwoc lam khang sinh
dd bang hé théng VITEK 2 Compact vo&i
thé khang sinh dd phu hop cho vi khuén
Gram am da khang t» 6/2025 dén 4/2026
(tlr thang 6/2025 mai c6 thé khang sinh dé
da khang tai Bénh vién Béng Quéc gia Lé
H{ru Trac).

- Chi tiéu nghién ctru: D&c diém bénh
nhan nghién ctu (tudi, gidi), dac diém tén
thwong bdéng (tdc nhan bdéng, dién tich
bdng, dién tich béng sau, béng hd hép),
can nguyén sepsis, khang sinh do, ty l& séc
nhiém khuén, ty & t& vong.

+ Chan doan sepsis, sbc nhiém khuan
theo sepsis-3 [4].

+ Chan doan vi khuan da khang theo
Magiorakos A.P. va céng su (2012) [5].

* Phan tich sé liéu:

S6 liéu thu thap dwoc sé dwoc phan tich
va xt ly bang phdn mém Stata 14.0, chon
mdrc y nghia théng ké p < 0,05.

* Pao dirc nghién ciru:

Nghién ctru tuan thu cac quy dinh trong
nghién ctru khoa hoc cua Bénh vién Béng
Qubc gia Lé Hiru Trac. Sé liéu nghién clru
dwoc Khoa Hbéi strc Cap clru, Bénh vién
Bdng Qubc gia 1&é Hivu Trac cho phép st
dung va cong bd. Nhom tac gid cam két
khéng cé xung doét lgi ich lién quan dén
nghién ctru.

3. KET QUA
Bang 3.1. Ty Ié mau bénh pham lam khang sinh dé
Banh pham P. aeruginosa, n (%) K. pneumoniae, n (%)
n=18 n=16
Mau, n =12 3 (25) 9 (75)
Dich phé quan, n =15 9 (60) 6 (40)
Vét thwong béng, n =7 6 (85,71) 1 (14,29)
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Trong 12 mau mau, K. pneumoniae P. aeruginosa chiém 85,71%. Trong 15 mau
chiém 75%. Trong 7 mau vét thwong bdng,  dich phé quan, P. aeruginosa chiém 60%.

Ceftazidime-avibactam Ceftolozane-tazobactam Imipenem-relebactam
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Biéu d6 3.1. Ty lé nhay cam khang sinh cua P. aeruginosa déi véi N-BL/BLIs

P. aeruginosa nhay cam cao nhét dbi véi khang sinh ceftazidime-avibactam (61,11%),
cao hon so v&i khang sinh ceftolozane-tazobactam va imipenem-relebactam.
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Biéu d6 3.2. Ty lé nhay cam khang sinh cua A. pneumoniae d6i v&i N-BL/BLIs va colistin

10
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Trong nhém cac khang sinh B-lactam phdi hop véi chat e ché B-lactamase thé hé
m&i, ceftazidime-avibactam c6 ty 1& nhay cao nhéat déi véi K. pneumoniae (56,25%). K.
pneumoniae cdn nhay cdm chi yéu ddi véi colistin (87,5%).

Bang 3.2. Nong dé trc ché t6i thiéu (MIC) cuia cac khang sinh
doéi véi P. aeruginosava K. pneumoniae

MIC, pg/mL, trung vi (Q1 - Q3)
Khang sinh
P. aeruginosa, n =18 K. pneumoniae, n =16
Ceftazidime-avibactam 6 (2-16) 1,5 (0,75 - 16)
Ceftolozane-tazobactam 24 (1-32) 32 (32 -32)
Imipenem-relebactam 6 (2-16) 1,25 (0,5 - 16)
Meropenem-vaborbactam 32,25 (0,5 - 64)
Colistin 0,5(0,5-1,25)

MIC: Minimum Inhibitory Concentration (Néng dé trc ché téi thiéu); Q1 - Q3: Khoéng t phéan vi.

Nong d6 (rc ché tbi thiéu cla ceftazidime-avibactam va imipenem-relebactam déi véi
P. aeruginosa va K. pneumoniae |a thAp nhét trong cac khang sinh thuéc N-BL/BLlIs.

Bang 3.3. Dic diém bénh nhan nghién ctru

2 Gia tri
Thoéng so Phan nhém
n=49
Tudi, n&m, trung vi (Q1 - Q3) 43 (33 - 51)
Nam 43 (87,76)
Gigi tinh, n(%)
N 6 (12,24)
Nhiét kho 34 (69,39)
Nhiét wot 5(10,20)
Tac nhan bdng, n (%)
bién 9 (18,37)
Hoa chét 1(2,04)
Dién tich béng, % DTCT, trung vi (Q1 - Q3) 70 (45-77)
Dién tich béng sau, % DTCT, trung vi (Q1 - Q3) 32 (22 -43)
Béng hé hap, n (%) 28 (57,14)
Ty lé sé¢ nhiém khuén, n (%) 45 (91,84)
Thoi gian st dung ceftazidime-avibactam, ngay, trung vi (Q1 - Q3) 9(5-15)

DTCT: Dién tich co thé; Q1 - Q3: Khodng ttr phén vi.

Cac bénh nhan trong nghién ctru 1a cac bénh nhan bdng ndng va rat nang. Thoi gian
str dung ceftazidime-avibactam cé trung vi la 9 ngay.

11
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Bang 3.4. Két qua vi khuan & bénh nhan nghién ctru

Vi khudn Bé:l(l%;’))r,\in; T:u, Bénh pl;é(r;)rg :é:gthu’o’ng,
Khéng moc vi khuan 36 (73,47) 16 (32,65)
Moc vi khuan 13 (26,53) 33 (67,35)
P. aeruginosa 9 (69,23) 30 (90,91)
K. pneumoniae 4 (30,77) 3(9,09)

Ty I& mau bénh phdm mau moc con
thdp (26,53%). Nguy&n nhan nhiém vi
khudn Gram am da khang cha yéu do P.
aeruginosa & cac mau bénh phdm moc.

Biéu d6 3.3. Két qua diéu tri bénh nhan sepsis

Ty & t&r vong & bénh nhan bdng c6 bién
chirng sepsis st dung ceftazidime-
avibactam la 61,22%.

4. BAN LUAN

Su két hop gitra B-lactam vé&i chét (rc
ché B-lactamase da tré thanh tru cot trong
diéu tri nhiém vi khuadn Gram am da khang,
trong d6 cé6 P. aeruginosa va K
pneumoniae da khang [6], [7]. Tuy nhién,
nhirtng ndm gan day da cé cac bao céo
thdy sw gia tdng cac ching vi khudn Gram
am da khang dé& khang cac khang sinh
thudc N-BL/BLIs [3], [8], [9]. Két qua nghién

12

clru clia chung t6i ghi nhan tinh trang dé
khang cac khang sinh N-BL/BLIs cla hai
ching vi khudn Gram am da khang (P.
aeruginosa va K. pneumoniae) twong dbi
cao, cao hon cac bao cao trwdc do trén
bénh nhan khoéng bong [3], [8], [9]; va mbt
bao cao trén bénh nhan bdng tai Hoa Ky
nadm 2022 [3]. Twong déng véi nghién ctru
cla Megdiche Z. va cong sw trén bénh
nhan boéng (2025) [10]. Bén canh do,
nghién clru cla chung t6i con thay gia tri
trung vi MIC dbi v&i P. aeruginosa con cao
(MIC = 6ug/mL). Diéu nay cho thdy kho
khan trong diéu tri bénh nhan bdng nang.
V& két qua l1am sang, trong nghién ctru
c6 49 bénh nhan sepsis (c6 45 bénh nhan
s6bc nhiém khudn) s dung phac dd
ceftazidime-avibactam va colistin khi nghi
ng® nhiém/nhiém P. aeruginosa (hoac K.
pneumoniae), thoi gian s dung
ceftazidime-avibactam c6 trung vi la 9 (5 -
15) ngay, ty 1é t& vong la 61,22%. Trong
nghién clu cua chang t6i s dung
ceftazidime-avibactam v&i liéu 2,5g méi 8
gio. Ty |& that bai diéu tri con cao, nguyén
nhan c6 thé do t& vong trén bénh nhan
bdng phu thudéc chi yéu vao dién tich
bdng, dién tich béng sau, béng hd hap.
Bén canh d6, & cac bénh nhan béng dién
réng, béng sau nhiéu, toan than né, thoat
dich ra gian bao, thé tich phan bé thuéc
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tang cao, néng dd ceftazidime-avibactam
trong huyét thanh c6 thé thp hon dw kién.

Nghién ctru ctia Conil va cong s (2013)
thong qua moé phdédng Monte Carlo & 70
bénh nhan bi nhiém tring Pseudomonas,
dién tich béng trung binh 32% dién tich co
thé, st dung ceftazidime v&i liéu khuyén
cado tr 3g dén 16g/ngay tuy thudc MIC,
tudi, creatinin huyét thanh, dat dwoc gioi
han dwéi cta khodng néng do diéu tri muc
tiéu la 10 va 20mg/L (99,4% va 96,1%).
Tuy nhién, néu tac nhan cé MIC = 8ug/mL,
thi phac dd khuyén cao dé dat dwoc gioi
han dwéi ciia khodng ndng do diéu tri muc
tiéu tr 40 dén 100mg/L chi xay ra & 76%
bénh nhan [11].

Bao céo ca lam sang clia Herbin S.R. va
cong sw (2022) khi str dung ceftazidime-
avibactam & bénh nhan béng 58% dién
tich co thé, vai liéu 2,5g mbi 6 gi® cho thay
th4t bai diéu tri do khong dat dwoc gidi han
ctia khodng ndng do diéu tri [12].

Nghién clru clia ching t6i cé6 mét sé han
ché nhat dinh. Thir nhat, nghién ctru chwa
thu thap day da cac théng sb phan anh muc
dé nang va tién lwong clia bénh nhan béng
c6 bién chirng sepsis nhw diém SOFA, diém
APACHE |l tai thoi diém chan doan sepsis,
cling nhw cac quy trinh va phwong phap
diéu tri khac & bénh nhan bang khi cé bién
chirng sepsis, do d6 chwa thé danh gia day
dd &nh huéng clha cac yéu td nén dbi voi
két cuc diéu tri. Thi hai, nghién cu chuwa
phan tich co ché khang khang sinh & murc
dé phan t&¢ (nhw AmpC, KPC, NDM, VIM
hoac cac carbapenemase khac) do kinh phi
I&n, nén chwa lam rd dwoc mdi lién quan
gitva kiéu hinh khang thudc va hiéu qua cla
ceftazidime-avibactam. Cudi cung, nghién
cru clng chwa danh gia dwoc dong

hoc/dwoc Ilwc hoc cla ceftazidime-
avibactam & bénh nhan béng nang; nhirng
thay ddi dang ké vé thé tich phan bd va do
thanh thai thuéc trong nhém bénh nhan
bdng c6 thé anh hudng dén néng doé thubc
trong huyét twong, gép phan gay that bai
diéu tri mac du két qua khang sinh dé in
vitro cho thay vi khudn con nhay cdm. Do
do, can cé cac nghién clru sau hon vé liéu
lwong tdi wu cla ceftazidime-avibactam trén
bénh nhan béng v&i cac khoang dién tich
bdng khac nhau dé dat dwoc hiéu qua tdi
wu trén 1am sang.

5. KET LUAN

P. aeruginosa va K. pneumoniae coOn
nhay cam cao vo&i ceftazidime-avibactam.
Ty & t&r vong & bénh nhan béng cé bién
chirng sepsis sl dung ceftazidime-
avibactam la 61,22%.
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