TAP CHIi NGHIEN CPU Y HOC

THU NGHIEM PHOI HOP AZTREONAM-AVIBACTAM VA
CEFTAZIDIME/AVIBACTAM-COLISTIN TREN CAC CHUNG
PSEUDOMONAS AERUGINOSA KHANG CARBAPENEM
PHAN LAP TAI BENH VIEN BACH MAI

Cao Tran Phwong Linh', Nguyén Hoang Anh?3 va Pham Hong Nhung'?*
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Gia tri néng do tc ché téi thiéu (MIC) cia aztreonam-avibactam (AZT-AVI) déi véi 204 ching
Pseudomonas aeruginosa khéng carbapenem phan lap ttr bénh phdm hé hép tai Bénh vién Bach Mai
nadm 2025 duoc xéac dinh bang phuong phap vi pha lodng. 100 ching trong sb nay duoc chon ra dé thir
nghiém phdi hop khang sinh ceftazidime/avibactam (CZA)-colistin bang phuong phap checkerboard. Két
qua cho thdy, MIC AZT-AVI cua P. aeruginosa phén bé tir 1 ug/ml dén = 32 ug/mi, véi MIC,,= 16 pg/ml va
MIC,, = 32 ug/ml. 100% céc chung thir nghiém phéi hop CZA-colistin cho két quéd tuong tac khéng khac
biét. Nhiing két qué nghién ctru khéng dat duoc nhw ky vong cho thdy viéc lwa chon phéac dé diéu tri cho
P. aeruginosa da khang van la mét van dé cép béch va cén tich cuc tim ra huéng di méi trong tuong lai.

Twr khoa: MIC, Pseudomonas aeruginosa, aztreonam-avibactam (AZT-AVI), ceftazidime/avibactam (CZA),

colistin (CS).
I. DAT VAN DE

Pseudomonas aeruginosa (P. aeruginosa )
la mot trong nhitng tac nhan gay bénh nhiém
trung nghiém trong hang dau, dac biét trong cac
co s& cham soc stre khde. Loai vi khuan nay cé
nhiéu co ché khang khang sinh phirc tap va cac
co ché nay cé thé phdi hop véi nhau khién cho
kha ndng khang thuéc cliia P. aeruginosa thay
déi rat da dang, phtrc tap, gay kho khan trong
viéc diéu tri.!

Sw gia tang ty 1& mac cac chdng vi khuan
P. aeruginosa da khang thuéc (MDR- Multiple
drug resistance) trén toan thé gi¢i 1a mdi quan
ngai vé strc khde toan ciu.?2 Carbapenem da
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tirng 1a nhém khang sinh hiéu qua nhét, tuy
nhién, ngay cang nhiéu cac ching khang thuéc
& mirc do cao da xuat hién trén toan thé gisi,
doi héi can thém cac khang sinh méi hiéu qua
cho cac chiing vi khuan nay.23

P. aeruginosa dwgc phan lap tir cac quan
thé chau Au véi ty 1é da khang thudc 13 12,9%.
Twong ty, tai Hoa Ky, 7,1% cac ca bénh lién
quan dén nhiém trung la do P. aeruginosa gay
ra.* Tai trung tdm Hoi strc tich cwc Bénh vién
Bach Mai, theo sé liéu nam 2016, P. aeruginosa
co ty I& phan lap lén téi 15,1%, ty 1€ nhay
cdm v6&i hdu hét khang sinh chi con khoang
duwéi 40% va voi carbapenem chi con duwoi
30%. Thir nghiém db nhay cdm khang sinh
cla 148 chung P. aeruginosa v&i ceftolozane/
tazobactam - mét trong nhirtng thubc khang
sinh hang dau dwoc wu tién lwa chon diéu
tri P. aeruginosa theo khuyén cao cta IDSA
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nam 2024, chi dat 59%, con & chlng khang
carbapenem do sinh carbapenemase thi chi
dat 14%.% Nhin chung, cac chling P. aeruginosa
khang carbapenem dwgc WHO xem la tac
nhan gay bénh “nghiém trong”, can wu tién cho
nghién ctru va phat trién khang sinh mai khan
cé\p.4 Do hién tai chwa tim ra dwgc mét khang
sinh mé&i c6 hiéu qua nén liéu phap diéu tri mai
sé tap trung vao viéc tim ra cac phdi hop thudc
m¢&i dya trén cac loai khang sinh ci.

Viéc didu tri nhiém tring do cac ching
vi khuan san xuét carbapenemase, dic biét
la metallo-B-lactamase (MBL), la mdt thach
thirc khé khén trong it nhat hai thap ky qua.t
Trong khi ceftolozane/tazobactam va CZA déu
c6 hoat tinh kém déi véi MBL, thi aztreonam
(AZT) lai la mét B-lactam én dinh v&i enzyme
nay. Do d6, AZT két hop v&i avibactam (AVI)
(chét trc ché B-lactamase) c6 thé la huéng diéu
tri m&i cho cac tac nhan da khang thuéc biéu
hién ESBL, MBL hoac cac carbapenemase géc
serine khac.”

CZA la mét BL-BLI (B-lactam-B-lactamase
inhibitor) ma&i ¢ hoat tinh in vitro tét chéng lai
nhiéu tac nhan gay bénh Gram am quan trong.
Tuy nhién n6 khéng cé hoat tinh chéng lai cac
ching san xuadt MBL.2 Vé&i tinh hinh khang
thubc ngay cang tré nén phic tap, loai thubc
nay ciing dan danh mat di tinh hiéu qua vén
c6 cla nd. Trong bbi cadnh nay, colistin (CS)-
mot khang sinh cl da tai xuat hién nhu mot
phuwong phap diéu tri cubi cung cho vi khuan
Gram am MDR.® Tuy nhién, nhiéu trwéng hop
dé khang CS da dwoc ghi nhan. Khéng chi vay,
hiéu qua cla CS dbi vdi cac ching san xuét
carbapenemase lép A, B, D la han ché va doc
tinh trén than ciing ré rang (theo Tompkins K
va cong sw).® Diéu nay da thdc day cac nghién
ctvu vé& phdi hop CZA-CS trén cac ching P
aeruginosa da khang thubc v&i hy vong tim ra
mot liéu phap méi hiéu qua hon, giam thiéu sw
khang thuéc so v&i phac d6 don ddc, dong thoi

c6 thé han ché doc tinh cua colistin.

Hién tai, cac nghién clru vé& hiéu qua cla
phdi hop aztreonam-avibactam trén cac chiing
P. aeruginosa van con it va chi ding lai & cac
bao cdo loat ca bénh nhd."° Con viéc phéi hop
hai thubdc CZA-CS hién van rat hiém trong thuc
hanh |am sang va do hiéu qua ctia né can dwoc
thtr nghiém thém. Vi vay, ching téi tién hanh
nghién clru nay nham danh gia hiéu qua in
vitro cGa cac phdi hop khang sinh AZT-AVI va
CZA-CS trén cac ching P. aeruginosa khang
carbapenem.

I. DOI TUONG VA PHUONG PHAP
1. Déi twong

Chung P. aeruginosa khang carbapenem
phan lap tlr bénh phdm ho hap (bao gdbm dom
va dich phé quan) dwoc dinh danh bang may
dinh danh MALDI-TOF tai Bénh vién Bach Mai
tr thang 1/2025 - 6/2025.

Tiéu chuén Iwa chon

- Chang P. aeruginosa phan lap lan dau ti
mdi bénh nhan.

- Chdng P. aeruginosa khang carbapenem
duoc xac dinh thong qua két qua tir thir nghiém
khang sinh dé thwéng quy trén hé théng may
khang sinh d6 tw dong BD Phoenix™ M50, thda
man tiéu chuadn khang voi bat ky khang sinh
nao thudéc nhém carbapenem (nghia la c6 MIC
= 4 pg/ml v&i meropenem, imipenem hoac = 2
pg/ml véi ertapenem).

- C4c chuing cho thr nghiém phédi hop khang
sinh CZA-CS: cac chlng P. aeruginosa khang
carbapenem c6 MIC ctia CZA la = 8 ug/ml va/
hoac MIC ctia CS = 4 ug/ml.

Tiéu chuén loai triv

- Céc chuing khéng héi phuc tiy ti am sau.
2. Phwong phap

Thiét ké nghién ciu

Nghién ctru thir nghiém phong xét nghiém.

Thoi gian nghién cdeu: Ty thang 01/2025
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dén thang 10/2025.

C& mau nghién ciru va phwong phap
chon méu

Chon tat ca cac chiing thda man tiéu chuan
lwa chon va loai trr. Thuc té thu dwoc 204
chadng.

Quy trinh nghién ctru

Thu thap cac ching P. aeruginosa dwoc xac
dinh la khang carbapenem tr két qud khang
sinh d6 thwong quy thwe hién trén hé théng
may ty dong BD Phoenix M50 clia Khoa Vi
sinh Bénh vién Bach Mai. Xac dinh gia tri MIC
AZT, AZT-AVI, CZA va CS bang phwong phap
vi pha lodng." 2 Phdi hop CZA véi colistin bang
phwong phap checkerboard.” Thi* nghiém st
dung phwong phap khang sinh dd vi pha lodng
2 khang sinh theo hai chiéu dé danh gia hiéu
qua két hop cta 2 thudc trén vi sinh vat tho
nghiém. Phwong phap nay dua trén tiéu chuan
nhay cam cua CLSI, danh gia tac dung cla
cac néng dod khang sinh két hop. Céac tuwong
tac thudc dwoc tinh toan, biéu dién dwai dang
gia tri chi s6 “nbng dd (rc ché riéng phan’- FIC
(Fractional inhibitory concentration) va dwoc
di&n giai la co tac dung hiép déng, khong khac
biét hoac ddi khang.'

Cac diém MIC breakpoint dung dé phan loai
nhay cam, dé khang duoc tham khao tr CLSI
M100 35" ed-2025 va huwéng dan cia EUCAST
2025."2"*  Riéng v&i aztreonam-avibactam,
hién nay chwa c6 phién giai MIC breakpoint
cho P. aeruginosa nén trong nghién ctru nay,
gia tri MIC AZT-AVI dwoc tham khao tr MIC
breakpoint clia Enterobacterales (Iwu y: khong
phan loai nhay khang). Dai ndng dé th&r nghiém
pha loang bac 2 duoc thiét ké tv 512 - 8 ug/
ml v&i AZT, 32 - 0,5 pg/ml v&i CZA va AZT-AVI
(ndng do avibactam cb dinh 1a 4 ug/ml), 32-0,5
pg/ml v&i CS. Véi thir nghiém phéi hop CZA-
CS, dai ndng d6 ctia CZA la tir 128 - 0,25 ug/ml
va CSla 32-0,5 pg/ml.

Bot khang sinh dwoc hoa tan dé thu dwoc
dung dich véi ndéng d6 gbc ceftazidime,
aztreonam va colistin la 8192 ug/ml, avibactam
l& 1024 ug/ml. Sau d6, pha loang theo néng
dd gidm dan bac 2. Nong d6 vi khuan cudi
cung trong méi giéng ~ 5x105 CFU/ ml. Luén
c6 giéng chirng vi khuén va chirng canh thang
trong méi plate thir nghiém. Thr nghiém I&p lai
2 lan/chang va cdy dém huyén dich kiém tra
sb lwong vi khuén. Doc két qua MIC bang mét
thwdng tai giéng c6 néng dé khang sinh pha
lodng nhé nhét trc ché hoan toan sy phat trién
cua vi khuén.

MIC,, dwoc dinh nghia la néng d6 khang
sinh thdp nhét c6 kha naéng trc ché sw phat trién
cla it nhéat 50% sb ching. Twong tw, MIC, 1a
néng dd khang sinh thip nhat c6 kha nang tc
ché sy phat trién cla it nhat 90% s6 ching.

Mtrc d6 twong tac cda hai khang sinh trong
phdi hop CZA-CS dwoc danh gia dwa trén gia
tri FIC, s& dung cong thtrc: YFIC = FIC cua
CZA + FIC clia CS."™ Trong do:

N _ MIC clia CZA két hop
FIC cta CZA = MIC ciia CZA don I&

MIC ctia CS két hgp
MIC cua CS don Ié

Phién giai gia tri YFIC (x): Hiép déng: x <
0,5; Khéng khac biét: 0,5 < x < 4; Déi khang:
X >4,

Nghién clu sl dung bdét khang sinh
ceftazidime va avibactam sodium (Merck),
colistin ~ (Supelco), aztreonam  (Toronto
Research Chemicals), bt canh thang Mueller
Hinton (Oxoid), may do dé duc PhoenixSpec™,
plate 96 giéng vé tring, pipet va dau con céac
thé tich.

Cac chuing vi khuan dwoc nudi cay trén moi
trwong thach mau va canh thang MHB (BD, My)
da diéu chinh cation (CAMHB). Bia thach nudi
cdy vi khuan hay plate khang sinh thir nghiém
dwoc U trong 18-20 gior, & 35°C + 2°C, trong tu
&m khong c6 CO,

FIC cia CS =
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Thir nghiém vi pha loang st dung cac chling
P. aeruginosa ATCC 27853 va K. pneumoniae
ATCC 700603 lam chuing kiém soéat chéat lwong,
cac gia tri MIC dwoc phién giai theo cac tiéu chi
ctia CLSI M100 35" ed-2025 va huwéng dan cla
EUCAST 2025.1214

X ly s6é liéu

- S6 lieu dwoc nhap, lwu trir vao phan mém
Microsoft Excel 2016.

- Tinh toan bang cac buéc loc, str dung ham,
vé biéu dod trwc tiép trén phan mém Microsoft
Excel 2016.

23,5%

12,7%

27,5%

TAP CHi NGHIEN CU’U Y HOC

3. Pao dirc nghién ctru

Nghién ctru thlr nghiém phong thi nghiém,
khoéng can thiép truc tiép trén bénh nhan va qua
trinh diéu tri. Thong tin bénh nhan dwoc bao mat,
két qua chi phuc vu cho muc dich nghién ctru.

ll. KET QUA

Chung t6i thwe hién thir nghiém trén 204
ching P. aeruginosa t bénh phdm hd hép,
trong dé bénh pham dom chiém 79,9% (n
163), con lai la dich phé quan chiém 20,1% (n =
41). Phan bd cac ching nghién ciru theo khoa
phong nhw sau:

B Hbi st tich cuc - Trung Tam Hbi Strc Tich
Cuc

@ Trung tam Cép ctru A9

@ Khoa Hdi stre tich cwc Bénh nhiét déi

BH6i strc Tich cwe Than kinh; Than Kinh Cap
Cu - Trung Tam Than Kinh

& Hbi strc Ngoai - Trung tdm Gay mé hdi strc

2 Phong hdi strc - Trung tdm chéng déc

2 Trung tam hé hép

o Khoa/Trung tdm khac

Biéu d6 1. Phan bé cac ching nghién ctru theo cac Khoa/Trung tam
Céc chling ti» bénh nhan nam hdi stre (bao gdm Khoa Héi strc tich cwe va phong Hoi sirc cia cac

khoa/ trung tdm khac) chiém t&i 82,9%.
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Biéu do6 2. Phan bo gia tri MIC cia AZT véi 204 chung P. aeruginosa

TCNCYH 203 (06) - 2026

797



TAP CHI NGHIEN CU'U Y HOC

Thir nghiém d6 nhay cdm khang sinh cua chiém 8,8%, trung gian 2%, con lai 89,2% la dé
204 chdang P. aeruginosa v&i aztreonam cho khang. MIC, va MIC,, déu & mic = 512 ug/ml
thay dai MIC trai dai t 1 pg/ml dén = 512 pg/ cho thay P. aeruginosa da khang & murc cao voi
ml; tuy nhién, khéng cé gia tri MIC = 2 ug/ml. khang sinh nay khi dung don ddc.

Trong d6 ty 1é nhay cdm vo&i aztreonam chi
45,0% |
40,0% ‘ 39,2%
35,0% 31,4%
30,0%
x 25,0%
> 20,0% 16,7%
15,0% 11,3%
10,0%
5,0%
1,0% 0,5%
0,0% —_— [
1/4 2/4 4/4 8/4 16/4 232/4
MIC (ug/ml)

Biéu d6 3. Phan bé gia tri MIC ctia AZT-AVI vé&i 204 chiing P. aeruginosa
MIC AZT-AVI cla P. aeruginosa phan bé tir va >4 ug/ml (67,1%).

1 pg/ml dén = 32 pg/ml, v&i MIC, =16 pg/ml va Két hop sb lieu thr nghiém MIC AZT don
MIC,, = 32 pg/ml. Cac gia tri MIC AZT-AVI sé doc va phéi hop AZT-AVI, ching t6i thay hiéu
dwoc chia lam hai khodng la < 4 ug/ml (32,9%) qua lam gidam MIC AZT cua avibactam nhw sau:

Bang 1. Hiéu qua lam giam MIC AZT khi phéi hop vé&i avibactam

MIC cua AZT MIC ctuia AZT-AVI S6 chiing Ty s6 giam MIC
(ng/ml) (Hg/ml) (n) (Ian)
1, 4;16 Tuwong ng 1/4; 4/4; 16/4 13 Khong giam
8/4 7 Khong giam
° 1/4 va 4/4 2 2-8
- 32/4 16 Khoéng giam
8/4 1 4
64/4 8 Khoéng giam
o 8/4 va 16/4 2 4-8
> 32/4 3 Khoéng xac dinh
128 4/4; 16/4 va 32/4 4 4-32
056 > 32/4 8 Khéng xac dinh
8/4 va 32/4 5 8-32
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MIC cta AZT MIC cua AZT-AVI S6 ching Ty s6 giam MIC
(ug/mi) (ug/mil) (n) (Ian)

> 32/4 27 Khéng xac dinh
32/4 12 =16

5510 16/4 17 232
8/4 24 =64
4/4 54 =128
2/4 1 > 256

Cac treong hop khong xac dinh duoc ty sb
gidm MIC 1a nhirng trudng hop MIC ndm ngoai
dai th&r nghiém (> 32/4 pg/ml), gia tri MIC cua
nhirng chiing nay cé thé > 64/4 ug/ml, nén du
MIC AZT c6 giam ciing khong dang ké va ciing
khéng c6 y nghia vé l1am sang.

Chung t6i nhan thay ty sé gidm MIC va sb
lwgng ching gidm dwoc MIC cé xu hwéng tang
khi gia tri MIC ctia AZT tang. O céc gia tri MIC
AZT tir 1 - 256 pg/ml, da sé cac chiing cé gia
tri MIC AZT trong phdi hop AVI khéng ddi, sé
chding con lai cé ty sé6 gidm MIC dat tir 2 - 32

lan véi 14/69 ching (20,3%). V&i MIC AZT =
512 pg/ml, gia tri MIC AZT trong phdi hop v&i
avibactam co sy thay doi ré rét nhat, 108/135
chiing (80%) c6 MIC AZT gidm tir 16 dén = 256
lan. Trong do, cé t&i 55/108 ching c6 MIC AZT-
AVI dat dén méc < 4/4 ug/ml. Khi phdi hop véi
avibactam, MIC, | ctia AZT cling da giam dugc
khoang 32 lan.

Chung t6i thywc hién thir nghiém phéi hop
CZA-CS trén 100 chung P. aeruginosa théa
man tiéu chudn chon mau bang phwong phap
checkerboard.

Bang 2. Hiéu qua phdi hop ceftazidime/avibactam va colistin trén cac ching P. aeruginosa
khang carbapenem bang phwong phap checkerboard

Khang sinh
Gia tri
CS
MIC,, (pug/ml) 1
MIC,, (ug/ml) > 128 2
MIC,, phdi hop (ug/ml) <0,25 1
MIC,, phéi hop (ug/ml) <0,25 2
FIC trung binh =~1

MIC CZA cla cac ching P. aeruginosa thir
nghiém phéi hop phan bd tir 8 ug/ml dén = 128
ug/ml. MIC ctia CS nam trong khoang tir 0,5 pg/
ml — 32 ug/ml tuy nhién khéng ghi nhan ching
nao c6 MIC la 4 - 8 ug/ml. Trén 100 ching thcr
nghiém phdi hop, 100% céac ching twong tac
khéng khac biét véi chi sb FIC = 1. Trong d6

94/100 ching ¢6 MIC cta CS phéi hop khong
thay ddi so v&i MIC CS don doc va tai gia tri MIC
ctia CS thi MIC ciia CZA nhan gia tri bat ky thudc
dai thtr nghiém (nhé nhét la < 0,25 ug/ml). Duy
chi ¢ 6/100 chuing con lai c6 gia tri MIC clia CS
gidm di 2 lan khi phdi hop véi CZA (MIC CZA
ciing gidm 2 - 4 1&n nhwng van & gia tri cao).
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IV. BAN LUAN

Hién nay, cac lwa chon diéu tri cho nhiém
trung P. aeruginosa khang carbapenem con rat
han ché. Aztreonam phdi hop véi avibactam
ndi 1én nhw mot lwa chon didu tri m&i tiém
nang cho nhom vi khuadn Gram am MDR, déac
biét [a nhém sinh enzyme MBL khi ma khang
sinh m&i tt nhw CZA lai khéng cé tac dung
trén nhirng vi khuan nay. Tuy nhién, két qua
ther nghiém phéi hop nay trén 204 ching P
aeruginosa khang carbapenem clia nghién ctru
lai rAt han ché. Mé&c du avibactam ciing da phan
nao thé hién vai trd trong viéc phdi hop gitp
gidm MIC cua aztreonam trén 122/204 chdng,
dac biét la v&i nhirng chiing cé MIC cao = 512
pg/ml gidm dwoc xubng mc 4 ug/ml (= 128
lan), nhwng chung t6i nhan thay sé lwong cac
chiing dat dwoc hiéu qua nay van con it. Gia
tri MIC, va MIC,, lan lwot 14 16/4 pg/ml va =
32/4 pg/ml. Hai gia tri nay van con cao, khong
gibng nhuw mong doi cta chung t6i. Trong
mot nghién clru ctia Wright H va cong sw, dbi
v&i Enterobacteriaceae, 99,9% cac mau phan
lap bi rc ché bang sw két hop cuia aztreonam-
avibactam voi MIC,, la 0,12 pg/ml. Ho ciing
nhan thay rang aztreonam-avibactam kém hiéu
qua hon khi th&r nghiém trén P. aeruginosa v&i
gia tri MIC,, cta aztreonam la 32 ug/ml hodc 64
pg/ml."® Nghién clru cia Carola Mauri va cong
sw cling chi ra réng hoat tinh khang khuén cao
ctia AZT (MIC < 4 ug/ml) khi két hop véi AVI
ho&c CZA trén cac mau phan lap hau hét thudc
vé Enterobacterales va chl yéu la cac ching
san xuat enzyme thuéc nhém MBL, trong khi
hoat ddng khang khuén th&p cta AZT (gia tri
MIC > 4 pg/ml) lai hdu nhw hoan toan thudc
vé P. aeruginosa v&i 724 ching. M6t nghién
ctru khac trén 4074 phan lap P. aeruginosa, thir
nghiém aztreonam-avibactam lai cho két qua
MIC,, /MIC,, < 0,03/0,12 pg/ml, 99,9 — 100%
céac chiing bi trc ché & gid tri < 8 ug/ml."® Nghién
ctru nay c6 ¢& mau Ién hon, két qué dua ra
cling rat tich cwe, trai ngwoc voi hai nghién

clru trén va nghién ctru cla ching téi. Do chwa
c6 nhiéu nghién ctu ciing nhw s khéng déng
nhét clia cac két qua duoc cdng bd, cé thé thay
viéc st dung AZT két hop v&i avibactam dem
lai tac dung kha quan vé&i Enterobacterales san
xuat MBL nhung trén P. aeruginosa thi hiéu qua
chwa chéc chan. B&i cac phan lap P, aeruginosa
hién nay c6 co ché khang thuéc rat phic tap,
ngoai sinh enzyme, P. aeruginosa chi yéu dé
khang bang co ché gidm tinh thAm (mét porin)
ho&c biéu hién qua mirc cac hé théng bom day
ra. Hon niva, két qué thlr nghiém nhay cam
khang sinh ciing thay déi phu thudc vao dich té
quan thé chuing gitra cac ving dia ly khac nhau.

Hién tai, IDSA chuwa dwa ra bat ky mot
khuyén cao diéu tri nao lién quan dén liéu
phap phéi hop khang sinh trén P. aeruginosa
da khang, tuy nhién Hiép héi cling dé xuét viéc
st dung phac dd c6 phdi hop polymyxin trong
trwdng hop khoéng con lwa chon nao khac."
Diéu nay ciing dé ly giai, cac phéi hop khang
sinh c6 kha n&ng cai thién két qua bang cach
mé& rong phd hoat dong khang khuén, gidm
nguy co khang thuéc va cé thé tao ra hiéu qua
khang khuan dang ké hon théng qua tac dung
hiép ddng. CZA la mét khang sinh méi va tét,
duwoc khuyén cdo hang dau theo IDSA 2024,
nhwng trong qua trinh diéu tri da xuét hién nhiéu
ching khang thudc.'” Colistin lai 1a mét khang
sinh ¢, bi han ché s&r dung don déc do van dé
vé doc tinh va dwoc xem 1a lya chon didu tri
cudi cung. Phéi hop hai khang sinh nay vé mat
ly thuyét giGp chung ta dat dwoc nhivng loi ich
tr viéc két hop khang sinh da dé cap & trén.
Nghién cru do Hao, M va cbng sy thwc hién da
chirng minh rang viéc s& dung liéu phap phdi
hop colistin cho nhiém trung Gram am khang
carbapenem mang lai két qua vuwot troi vé kha
nang thanh thai vi khuan (74,1%), dap &ng l1am
sang (94,4%) va giam ty lé t& vong trong 28
ngay khi so sanh véi viéc str dung liéu phap
donn tri colistin.” Trong mo6t nghién ctru trén 40
phan lap P. aeruginosa da khang clia Mataraci
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Kara E va cong su', gia tri MIC,, cia CZA va
colistin 1an lwot 1a 64 ug/ml va 8 ug/ml. Twong
tac hiép ddng khi phdi hop hai khang sinh nay
cling dat dwoc véi 66,7% sb ching thir nghiém.
100 chlng P. aeruginosa trong nghién ctru cla
chung t6i c6 MIC, cia CZA va colistin lAn lwot
la > 128 pg/ml va 2 pg/ml, khéng ghi nhan
trwdng hop nao xuét hién twong tac hiép déng
khi phéi hop hai khang sinh nay. Két qua nay
khéng gidng v&i mong doi va ciling khéng déng
nhét v&i cac nghién cliu da dwoc cong bd.

Chung t6i Iwa chon gia tri MIC = 8 ug/ml ctia
CZA lam tiéu chuén chon mau cho thir nghiém
phdi hop khang sinh. M&c du MIC = 8 pg/ml
van dwoc phan loai la nhay cdm nhuwng day la
gi&¢i han nhay cadm cudi cung, gia tri nay rat bap
bénh va trong bdi canh ngay cang xuét hién
nhiéu chiing khang thudc thi nhitng ching coé
gia tri MIC = 8 pg/ml rat dé tré thanh cac chiing
khang CZA trong qua trinh diéu tri. Chung toi
nhan thdy rang véi 100 ching P. aeruginosa
c6 MIC CZA = 8 pg/ml, chi c6 10% (10/100) sb
chding cé MIC v&i AZT-AVI < 4/4 ug/ml. Bang lo
ngai hon 1a c6 5 chiing dé khang colistin véi gia
tri MIC cao (16 - 32 ug/ml). Nhirng chiing nay
déu khang CZA va thir nghiém phdi hop thubc
cling khéng hiéu qua. Duy chi cé 2/5 ching cé
MIC v&i AZT-AVI dat 4/4 ug/ml. Day la mét tiéng
chuéng canh bao khi ma nhirng chiing con lai
gan nhw khéng con su lwa chon diéu tri nao
khac.

Toan bd két qua cta nghién clru nay voi
hai hwéng di mdi van cho thdy sw khé khan
trong viéc Iya chon st dung khang sinh cho
P. aeruginosa da khang, nhat 1a khi da phan cac
chling nay déu & trén cac bénh nhan ning nam
tai don vi Hoi strc tich cuwc cla cac Khoa/Trung
tam khac nhau. Trén thuc té, cac phdi hop nay
van con nhirng han ché khi st dung trong thyc
hanh 1am sang. Thir nhat, cac bac si lam sang
khong wu tién cac phéi hop nay vi chi phi cao,
dac biét 1a hién tai chwa c6é khang sinh dang
két hop aztreonam va avibactam nén mudbn st

dung thi phai phdi hop AZT va CZA. Thi hai,
liéu phap phdi hop chi yéu dwoc can nhac la
Iwa chon cudi ciing do van con thiéu cac nghién
ctru vé loi ich thue sw clia cac phac db két hop
thudc cling nhw di kién thir nghiém Iam sang.
The ba, cé6 mot van dé dang e ngai 1a liéu no
c6 day nhanh qua trinh khang thuéc hay khéng
van chwa duwoc biét.

Két qud ghi nhan trong nghién ctu nay
duoc thue hién trong diéu kién in vitro, do dé
chd yéu phan anh tiém nang twong tac khang
khuan gitra aztreonam va avibactam trén cac
ching P. aeruginosa khao sat. Bay la bwéc
sang loc ban dau c6 y nghia quan trong, lam
co s& cho cac nghién ctru tiép theo trén moé
hinh in vivo va lam sang. Tuy nhién, hiéu qua
in vitro khéng phai lic nao cling twong quan
hoan toan voi hiéu qua diéu trj trén 1am sang,
do thubc & trong co thé ngudi bénh con chiu
anh huwéng ctia nhiéu yéu té nhw déc tinh duoc
dong hoc/dwoc lwc hoc, khd nang phan bd
thubc dén 6 nhiém khuan, dap (rng mién dich
clia vat chd, tai lwong vi khuan, ciing nhw cac
yéu t6 bénh nén va mic d6 nang cta nhiém
trung. Vi vay, cac két qua nghién ctvu nén duoc
hiéu nhw bang chirng buédc dau vé tiém nang
ctia phéi hop AZT-AVI va can dwoc kiém chirng
thém bang cac nghién ctu in vivo cling nhw cac
nghién ciru Iam sang trwdc khi cé thé dwa ra
khuyén céo str dung rong rai.

P. aeruginosa la vi khuan rat nhanh xuét
hién kha nang khang thubc trong qua trinh diéu
tri, dong thdi cac co ché khang thubc ciing vo
cung phtrc tap. Didu nay rat khac véi nhom vi
khuan dwong rudt nén chung ta rat khé Iwa
chon khang sinh theo kinh nghiém dwa trén co
ché dé khang, cang khong thé ngoai suy cac
két qua thir nghiém trén Enterobacterales cho
P. aeruginosa ciing nhw danh déng két qua cla
cac nghién ciu twong tw do sy khac biét vé
dich té chiing clia tirng khu vwe. Do vay, viéc
Iwa chon khang sinh cho P, aeruginosa dya vao
két qua khang sinh d6 v&i tirng ca thé 1a vo
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cung quan trong.

V. KET LUAN

Nghién ctru cac phdi hop khang sinh mai trén
204 chiing P. aeruginosa khang carbapenem tai
Bénh vién Bach Mai nam 2025 déu cho két qua
han ché. Chi ¢6 32,9% céac ching c6 MIC AZT-
AVI dat dwoc mirc < 4 pg/ml. Phdi hop CZA-
CS khéng cho thdy bét ky trwéng hop tuwong
tac hiép déng ndo. Diém nay cho thay ching ta
khoéng nén danh dong két qua ctia cac nghién
clvu twong tw va st dung cac phdi hop trén nhw
mot liéu phap diéu tri theo kinh nghiém khi chuwa
c6 két qua khang sinh d6. Day van 1a moét van
dé cép bach va can tich cuwc tim ra huéng di
mai trong twong lai.
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Summary

IN VITRO EFFECT OF AZTREONAM-AVIBACTAM AND
CEFTAZIDIME/AVIBACTAM-COLISTIN COMBINATIONS AGAINST
CARBAPENEM-RESISTANT PSEUDOMONAS AERUGINOSA
STRAINS ISOLATED AT BACH MAI HOSPITAL

The minimum inhibitory concentrations (MICs) of aztreonam-—avibactam (AZT-AVI) were
determined for 204 carbapenem-resistant Pseudomonas aeruginosa isolates recovered from
respiratory specimens at Bach Mai Hospital in 2025 using the broth microdilution method. Of
these, 100 isolates were selected for assessment of the in vitro activity of the ceftazidime/
avibactam (CZA)-colistin combination by the checkerboard method. The results showed that
the MICs of aztreonam-avibactam against carbapenem-resistant P. aeruginosa ranged from 1
pg/ml to 2 32 pg/ml, with the MIC,, equaled to 16 ug/ml and the MIC at 2 32 pg/ml. For the
ceftazidime/avibactam-colistin combination, all tested isolates (100%) exhibited an indifferent
interaction. These findings were less favorable than anticipated, indicating that the selection
of effective therapeutic options for multidrug-resistant P. aeruginosa remains a major clinical
challenge and underscoring the need for further investigation of novel treatment strategies.

Keywords: MIC, Pseudomonas aeruginosa, aztreonam-avibactam (AZT-AVI), ceftazidime/
avibactam (CZA), colistin (CS).
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