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MU’C PO KHANG KHANG SINH CUA PSEUDOMONAS AERUGINOSA
PHAN LAP PU’'Q'C TAI BENH VIEN TRUNG UO'NG THAI NGUYEN 2017-2021

Nguyén Thi Huyén!, Lé Thi Hrong Lan!,

Nguyén Va Trung?, Hoang Kim Dung?, Tran Hai4

TOM TAT.

Pseudomonas aeruglnosa (P. aeruglnosa — Truc
khu&n mu xanh) & m6t mam bénh cd héi géy ra hiu
hét cc bénh nhidm tring man tinh & ngudi. Muc
tidu: Nghién ciu nay dudc thuc hidén nhdm xéc dinh
mic d& khdng khadng sinh’ clia céac chung P.
aeruginosa phan lap dugc t’ cac bénh phém lam
sang. DI tuong va phuong phap nghién cdu:
Nghién cliu cat ngang dudc thuc hién tai Bénh vién
Trung udng Théi Nguyén tU 2017 dén 2021. P.
aeruginosa dudc phan lap tr mét sd bénh pham khac
nhau tai Khoa Vi sinh. Phan Iap, dinh danh va xac dinh
muc dd nhay cam vdi cac khang sinh. K&t qua: Nudi
cay du’o’ng tinh 15,87% (7537 chung/ 47500 mau
bénh ph&m I&m sang: Do’m, nudc tiéu, ma, dich vét
thuang, dich hit khi quan va mau). Trong do, c6 505
ching P. aeruginosa chiém 6,70% sG chung vi khuén
phén 1&p dudc va ching da de khang vdi cac khang
sinh ceftazidime (37,12%), cefepime (49,41%),
piperacillin (23,00%), piperacillin/tazobactam
(18,42%), ciprofloxacin  (40,37%), levofloxacin
(38,41%), ofloxacin (43,55%), netilmycin (33,73%),
tobramycin (34,93%), amikacin (32,24%), imipenem
(27,80%), meropenem (35,57%). Nhiéu nghién ciu
trudc day da cho théy céc loai thudc khang sinh nhu:
Imipenem, meropenem, ciprofloxacin, gentamicin,
amikacin va tobramycin dudc cho la lya chon tét,
nhung nghién clu cua ching toi da nhan thdy cé su
gia tang dé khang cac loai khang sinh trén. Két luan:
Viéc xac dinh muc do d& khang vdi khang sinh cla P.
aeruginosa |a rét can thiét.
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SUMMARY
LEVELS OF ANTIBIOTIC RESISTANCE OF

PSEUDOMONAS AERUGINOSA ISOLATED

AT THAI NGUYEN NATIONAL HOSPITAL

Pseudomonas aeruginosa (P. aeruginosa) is an
opportunistic pathogen that causes most chronic
infections in humans. Objectives: This study was
conducted to determine the level of antibiotic
resistance of P. aeruginosa strains isolated from
clinical specimens. Subjects and methods: A cross-
sectional study was conducted at Thai Nguyen
National Hospital from 2017 to 2021. P. aeruginosa
was isolated from a number of different specimens at
the Department of Microbiology. Isolation,
identification and determination of susceptibility to
antibiotics. Results: Culture was positive 15.87%
(7537 strains/ 47500 clinical specimens: Sputum,
urine, pus, wound fluid, tracheal aspirate and blood).
Of which, 505 strains of P. aeruginosa accounted for
6.70% of the isolates and they were resistant to the
antibiotics ceftazidime (37.12%), cefepime (49.41%),
piperacillin (23, 00%), piperacillin/tazobactam
(18.42%), ciprofloxacin  (40.37%), levofloxacin
(38.41%), ofloxacin (43.55%), netilmycin (33.73%),
tobramycin (34, 93%), amikacin (32.24%), imipenem
(27.80%), meropenem (35.57%). Many previous
studies have shown antibiotics such as: imipenem,
meropenem, ciprofloxacin, gentamicin, amikacin and
tobramycin to be good choices, but our study found an
increase in resistance to these types of drugs.
antibiotics above. Conclusion: It is necessary to
determine the level of resistance to antibiotics of P.
aeruginosa. Keywords: Pseudomonas aeruginosa,
Antibiotc resistance

I. DAT VAN BE

Pseudomonas aeruginosa (P. aeruginosa) la
truc khuadn Gram &m, ching phén bd rong réi
trong cdc méi trudng ngoai canh nhu: Dat, nudc,
khéng khi, dac biét la & nhitng mdi trudng am
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uGt nén ching cé nhiéu co hoi xam nhap va gay
bénh.[1] Trong moi trudng bénh vién, P.
aeruglnosa dugc tim thay trong cac dung cu vy té,
san nha, tu’dng, giudng bénh va co thé ¢d trén tay
cla céc_can bd y té€. P. aeruginosa gay ra nhiéu
loai nhiem tring nhu: Nhiem tl‘l:ll'lg vét thuong,
vét bong, viém mang ndo, viém mang trong tim,
viém tai gilra, \nem phol viém phe quan, nhiém
trung dudng tiéu va nang han 1& gay nhieém triing
huyét.[2] Vi khuidn nay da dé khéng nhiéu loai
khang sinh theo cac cd ché khac nhau. Dac biét,
cac chang P. aeruginosa cé sinh Carbapenemase
da dé khang cac khang sinh véi ty I€ rat cao.
Theo bao cdo cua CDC (Centers for Disease
Control and Prevention) Hoa Ky, hon 02 triéu
ngudi bi bénh moi ndm véi nhiem tring khang
thudc khang khang sinh thi c6 it nhat 23.000
ngudi chét va c6 khoang 51.000 ca nhiem bénh
lién quan dén P. aeruginosa. Trong cac ca nhiem
bénh lién quan dén P. aeruginosa c6 hon 6000 ca
(13%) 1& da khang thudc va khoang 400 ca tu
vong.[3] Theo Mi Liu (2020) va cdng su nghién
cuu tai Trung Quoc cho thdy cac chang P.
aeruginosa phan lap dugc da dé khang cao nhat
vdi ciprofloxacin (26,55%), imipenem (23,89%)
va meropenem (23%) Céac chung phan l&p (CS-
PA) hién thi 23 mau, va kiéu hinh khang da thuéc
chiém uu th& 1a CIP-levofloxacin (7,23%, 6/83).
Cac chang P. aeruginosa (CR-PA) khang
carbapenem hién thi 12 kiéu va kiéu hinh khang
da thudc cha yéu la IPM-MEM (23,33%, 7/30).[4]

Tai Viet Nam, nghién ciu cia Lé Van Cudng
va Dudng Quang Diép (2021) tai Bénh vién da
khoa tinh Thanh Héa ndm 2020 d& cho thay P.
aeruginosa la mot mam bénh co hdi gdy ra hau
hét cac bénh nhiém trung man tinh & ngudi. Cac
chang P. aeruginosa phan lap dugc chd yéu tor
nudc tiéu, mu, dich vét thudng, dom, dich hdt
khi quan va& mau da dé khang vdi nhiéu loai
khang sinh: Piperacillin/tazobactam (24,3%),
ceftazidime (55,8%), cefepime (53,3%).[5]
Nghién ctu cua Tang Xuan Hai (2022) va cong
su tai Bénh vién San Nhi Nghé An da cho thay ty
I& phan lap dugc vi khudn chung toan vién la
11,4% véi 25 chiang vi khuan gdy bénh. Trong
dé, P. aeruginosa chiém 3,8% va con nhay cam
rat tét vai nhiéu khang sinh.[6] Tai Bénh vién
Trung udng Thai Nguyén P. aerugjnosa cling la
mot trong cac can nguyen gay nhiém trung méc
phal nhu: Viém phol thd may, nhiém khuan vét
ma, nhiém khuan _tiét niéu... Tuy nhién cac tac
nhan gdy bénh moi nam cling thay doi, ty le de
khéng khang sinh cling thay ddi theo cac khoa
phéng va dadi tugng bénh nhan. Su dé khang nay
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do ban théan cac vi khuan c6 su xut hién thém
cac cd ché dé khang khang sinh, dic biét la co
ché tiét ra enzyme nhu carbapenemase, ESBL.
Xudt phat tir nhitng van dé trén, chlng toi tién
hanh nghién cfu nay nhdm muc tiéu xac dinh
mic d6 dé khang véi khang sinh cla cac chung P.
aeruginosa phén l&p dugc tir cdc mau bénh pham
cla ngudi bénh dugc kham va diéu tri tai Bénh
vién Trung wdng Thai Nguyén tir 2017 dén 2021.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng

Doi tuong nghién ciru: 505 chung P.
aerugmosa phan lap dudc tir cdc mau bénh pham
cla ngudi bénh dugc khdam va diéu tri tai Bénh
vién Trung uong Thai Nguyén tir 2017 dén 2021.

Tiéu chudn lua chon: Cac ching P.
aeruglnosa phan Iap dugc tUr cadc mau bénh
pham mau, dich ndo tay, dich céc mang, nudc
tiéu phal dam bao vo trung khi 138y mau. Bénh
pham mu can dudc |dy sat vdi td chirc; cac bt_enh
phdm dich c&n dudc thu thép theo dung quy
cach, hu’o’ng dan cla Bo Y t&.[7]

Tiéu chuén loai tri Nhitng mau khdng du
thong tin phuc vu cho nghién cu.

2.2. Phuong phap

Thiét ké nghién ciru: Nghlen cliu cat ngang

Phuong phap a‘rmmau. Chon mau thuan tién.

2.3. Tién hanh. Cic mau bénh pham dugc
cdy vao moi trudng thich hap theo huéng dén
cla Bo Y t&€: Céc loai dich, mu dudc cdy vao moi
truéng thach mau, Chocolate, Macconkey,
Sabouraud; bénh pham mau dugc cdy vao chai
cdy mau Bactec theo quy trinh cdy mau hé thdng
theo ddi tu dong.[7]

Bénh pham sau khi cady du’o’c u am & nhiét
35 — 37°C, 3 — 10% COy, do a &m > 70%. Theo
doi 18 — 24h, xuat hién khuan lac dang S (trén
déu, mat nhén, trung tdm hai [6i), khuan lac R
(det, xu xi) c6 sinh séc t6 va thdm mui da. L3y
khuan lac trén 1am tiéu nhuém Gram, soi trén
kinh hién vi thady truc khuén Gram am, hinh que,
thadng/hai cong, hai dau tron, kich thude 1 — 5 x
0,5-1pum.[1]

Sau d¢ tién hanh phan I&p va dinh danh theo
quy trinh bdng hé thong may BD Phoenix.[7] Sau
khi da dinh danh va khang dinh dugc vi khuan la
P. aeruginosa sé tiép tuc tién hanh ky thudt
khang sinh d6 b&ng phuong phép khoanh gidy
khuéch tan theo CLSI.[8-12]

2.4. Cong cu thu thap va xr Iy s0 liéu. Thu
thap s6 lieu tir ho sg kham bénh, sé ket qua xét
nghiém bang biéu mau dugc thiét k& san. Nhap va
phan tich s& liéu béng phan mem SPSS 20.0
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II. KET QUA NGHIEN cU'U

Bing 1. Nhitng vi khudn gdy bénh
thuong gap tai Bénh vién Trung uvong Thai

Nguyén 2017 — 2021 (n = 7537)

nhém tudi 10 — 29.
Bang 3. Phan bé déi tuong nghién cuu
theo khoa diéu tri (n = 505)

Khoa diéu tri s B

Hai sut tich cuc chong doc 175 | 34,65
Hé Ngoai** 107 | 21,19

HE N&i* 102 | 20,20

Trung tam Nhi khoa 57 11,29
Khoa cap cuu 40 7,92

Gay mé hai suc 20 3,96
Phong kham 3 0,59
Chuyéen khoa |e*** 1 0,20
Tong 505 | 100

] » Tan so| Ty le

STT Vi khuan () | (%)
1 Escherichia coli 1296 | 17,20
2 Staphylococus aureus 1205 | 15,99
3 Klebsiella pneumoniae 904 | 11,99
4 | Streptococcus pneumoniae | 806 | 10,69
5 Hemophilus influenzae 761 | 10,10
6 | Acinetobacter baumannii 656 | 8,70
7 | Pseudomonas aeruginosa| 505 | 6,70
8 Enterobacter sp. 497 | 6,59
9 Citrobacter sp. 497 | 6,59
10 Proteus sp. 410 | 5,44
Tong 7537 | 100

Trong s6 cac vi khuan gay bénh thudng gap
tai Bénh vién Trung ugng Thai Nguyén phan lap

Phan bd P. aeruginosa phan lap dudc tai khoa
Hai stic tich cuc chiém ty 1€ cao nhat, chuyén khoa
khac phan I&p dugc s6 chung it hon.

Bang 4. Phan bé doéi tuong nghién ciu
theo loai bénh pham (n = 505)

dugc giai doan 2017 - 2021; P. aeruginosa . Bé“"} phép _ S6 lugng (n) | Ty 1€ (%)
chiém 6,70%. Dich dudng ho hap 315 62,38
Bang 2. Phén bé déi tugng nghién ciu Mu 103 20,40
theo nhom tuéi cua bénh nhan (n = 505) Nudc tieu 56 11,09
Nhém tugi | Salwgng | Ty lé (%) __Mau 18 3,56
<10 68 13,47 Dich cac mang 12 2,38
10-29 57 11,29 Dich ndo tuy 1 0,23
30 - 49 88 17,43 _Tong 505 100

50 - 70 182 36,04 Ty I& Pseudomonas aeruginosa phan lap

> 70 110 21,78 dugc ti bénh pham dich dudng hé hdp (Dém,

Téng 505 100 dich ty hau, dich rira phé& quan) cao nhét, c6 01

S6 ching P. aeruginosa phan bd @ nhém tudi

50 — 70 chiém ty I cao nhat va ty

|& thap nhat &

trugng hgp phén lap dugc tir bénh pham dich
nado tay chiém ty I€ thap nhat.

Bang 5. Muc dé khang khang sinh cua cic chung P. aeruginosa phan Iap duoc

(n=505)
Khang sinh Nhay cam (n,%) Trung gian (n,%) | Pé khang (n,%)
Cefepim 232 (45,88) 23 (4,71) 250 (49,41)
Ceftazidime 279 (55,15) 39 (7,13) 187 (37,12)
Ciprofloxacin 244 (48,24) 57 (11,39) 204 (40,37)
Levofloxacin 273 (54,07) 38 (7,52) 194 (38,41)
Ofloxacin 261 (51,61) 24 (4,84) 220 (43,55)
Piperacilin 320 (63,40) 69 (13,60) 116 (23)
Piperacilin+Tazobactam 357 (70,65) 55 (10,93) 93 (18,42)
Netilmycin 311 (61,52) 24 (4,71) 170 (33,73)
Tobramycin 321 (63,47) 8 (1,60) 176 (34,93)
Amikacin 321 (63,66) 21 (4,11) 163 (32,24)
Imipenem 345 (68,40) 20 (3,80) 140 (27,80)
Meropenem 297 (58,74) 28 (5,69) 180 (35,57)

Cac chung P. aeruginosa phan Iap dudc tai Bénh vién da khoa Trung uong Thai Nguyén 2017 —
2021 d& khéang lai nhiéu loai khang sinh, trong dé dé khang vdi cefepim chiém ty I€ cao nhat
(49,41%) va deé khang vdi piperacilin+tazobactam chiém ty I thap nhat (18,42%). Cé 37/505 chung
P. aeruginosa phan lap dudc sinh carbapenemase (chiém 7,33%).

Bang 6. Ty 1é dé khang khang sinh cua P. aeruginosa theo thoi gian (2017 — 2021)
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Thai gian

Khang sinh Nam 2017 | Nam 2018 | Nam 2019 | Nam 2020 | Nam 2021
(% R) (%R) (%R) (%R) (%R)
Cefepim 48,5 52,18 52,31 45,45 48,61
Ceftazidime 32,26 43,24 43,75 38,83
Ciprofloxacin 35,94 28,92 48,0 48,89 42,16
Levofloxacin 33,08 32,93 40,63 54,17 39,56
Ofloxacin 28,78 50,52 55,88 40,26
Piperacillin 25,55 12,05 22,66 36,73 22,23
Piperacillin + Tazobactam 19,85 8,43 18,75 24,49 21,36
Amikacin 27,41 26,52 36,51 40 34,69
Tobramycin 30,52 28,05 38,58 34,78 39,76
Netilmycin 28,78 27,85 40,48 45,71 30,95
Meropenem 33,09 42,68 35,71 34,78 33,33
Imipenem 27,86 14,46 32,81 28,26 32,04

Tinh hinh khang khang sinh cia P.
aeruginosa phan lap dudc tai Bénh vién Trung
ugng Thai Nguyén 2017 — 2021 c6 dién bién rat
phurc tap.

IV. BAN LUAN

Nghién clfu cla ching téi da cho thdy 505
chung P. aeruginosa trong tong s6 7537 chung vi
khuan phan lap dugc chiém 6,7%. Két qua
nghién clu cla ching tdi thdp hon so vdi két
qua nghién clu cia Nguyen Ngoc Hoéa (2022) va
cdng su tai Bénh vién da khoa hitu nghi Nghé An
(9,8%).[13] Nghién cliu cia Tang Xudn Hai
(2021) tai Nghé An cho biét ty 1€ nay I
11,4%.[6] C6 thé Iy giai v& su khac biét nay la
do c6 su khdc nhau vé déc diém vé dia ly, moi
trudng song va moi trudng trong cac cd sG y té.

Su phan bd P. aeruginosa phan 1ap dugc &
nhém tudi 50 — 70 chiém ty & cao nhat
(36,04%), nhém tudi 10 - 29 chiém ty € thap
nhat (11,29%). Két qua nghién clu cla chung
toi tuong dong vdi két qua nghién cliu cua Lé
Van Cudng (2022) tai bénh vién tinh Thanh Héa
cho thdy phan bd cac chung P. aeruginosa cao
nhét & nhém tudi 41 — 60 (46,15%), 60 — 80 tudi
(24,36%), thdp nhat & nhém 11 — 20 tuoi
(6,41%).[5] Trong so cac khoa diéu tri, su' phan
b cac chung & Khoa Hadi stic tich cuc chiém ty Ig
cao nhat (34,65%); két qua nay co su khac biét
so vGi két qua cua Lé Van Cudng (2022) nghién
clu tai Bénh vién tinh Thanh Hda cho thay phan
bd cac chung P. aeruginosa cao nhat ¢ cac khoa
ngoai (57,69%), cac khoa Noi (30,77%), Hoi sirc
tich cuc (10,26%) va cac chuyén khoa khac
chiém ty I€ rat thap (1,28%).[5] Cac chung dudc
phan bd nhiéu nhat & bénh pham dudng hé hap
(62,38%); két qua nay cé su khac biét véi
nghién c cla Lé Van Cudng (2022) tai bénh
vién tinh Thanh Héa cho thady phan bd céc ching
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P. aeruginosa cao nhat & bénh phdm nudc tiéu
(51,28%), dich hong — dém — dich khi quan
(17,95%), mu (16,67%), mau (5,13%) va Cic
loai dich khac (8,97%).[5] Két qua nghién cliu
cho thdy cac ching P. aeruginosa phan 1ap dudc
da khang lai nhiéu loai khéng sinh. Trong dé dé
khang vdi cefepim chiém ty € cao nhat va
piperacilin+tazobactam chiém ty |& thap nhat.

Cefepim & mot Cephalosprin thé hé tha tuw
c6 phd khang khuan rong va manh han so vdi
thé hé th ba. Tuy nhién, két qua nghién ciu d3
cho thdy cac ching P. aeruginosa phan 1ap dudc
da dé khédng vdi khdng sinh nay véi ty I€ cao
nhat (49,41%). K&t qua nghién clu cla ching
t6i kha tuong dong vdi két qua nghién clu cua
Lé Van Cudng (2022) tai Thanh Hda (53,3%)[5]
va Dinh Thi Thay Ha (2021) tai Bénh vién da
khoa tinh Dong Nai (50%).[14]

Ceftazidime la mot Cephalosprin thé hé tha
ba, ching thudng dugc st dung trong nhiem
trung khdp, viém mang ndo, viém phdi, nhiém
trung huyét va nhiem trung P. aeruginosa.
Nhung két qua nghién clu cla chung téi da cho
thdy 37,12% s6 chung P. aeruginosa phan lap
dugc dé khédng vdi khang sinh nay. Ty |é nay
thap hon so vdi két qua nghién ciu cua Van
Cudng (2022) tai Thanh Hda (55,8%).[5]

Ciprofloxacin, levofloxacin va ofloxacin la cac
khang sinh nhém Fluoroquinolon, ching c6 phé
khang khuén réng bao gém P. aeruginosa. Tuy
nhién, két qua nghién clu da chi ra ty |€ dé khang
vdi cdc khang sinh nady [Bn lugt la 40,37%,
40,47% va 23%. K&t qua nghién clu cla ching
t6i (40,37%) cho thay ty 1€ cao han so véi két qua
ctia Nguyen Ngoc Hoéa. Nghién ciu cua Dinh Thi
Thuay Ha (2021) tai Bénh vién da khoa tinh Dong
Nai cho thay 30,6% s chung P. aeruginosa da de
khang vdi levofloxacin thdp hon két qua nghién
cliu cla chung t6i. Nghién clu cla Lé Van Cudng
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(2022) tai Thanh Héa da cho biet 60% P.
aeruginosa dé khang vdi ofloxacin[5] cao hon két
qua nghién clu cia chung toi.

Piperacillin va piperacilin + tazobactam la hai
khang sinh thudc nhém B-lactam, ching cé tac
dung diét khuan phd réng. Dac biét la piperacillin +
tazobactam cé téc dung chong lai nhiéu loai vi
khuén bao gdm ca P. aeruginosa. Tuy Vvdy, trong

nghién clu cla ching t6i d& xudt hién 23% so

ching dé khédng véi piperaciin va 18,42% dé
khang vai piperacilin + tazobactam. Theo Dinh Thi
Thuy Ha (2021) tai Bénh vién da khoa tinh Ddng
Nai cho thay cac chung P. aeruginosa da dé khéang
piperacillin + tazobactam véi ty 1€ 32,7%[14] cao
hon két qua nghién clfu cla ching toi.

Trudec day, aminoglycoside cling la su lua
chon tot cho nhiéu loai nhiem tring bao gom P.
aeruginosa. Tuy nhién, nghién ciu cta chung toi
da cho thay ty lé dé netilmycin, tobramycin va
amikacin tuong doi cao (lan lugt: 18,42%,
33,73% va 34,93%). Theo L& V&n Cudng (2022)
tai Thanh Hoéa da cho biét 64,8% s6 chung dé
khéng vdi tobrmycin[5] cao hon két qua nghién
clu cla chung t6i. Nghién ciu clia Dinh Thi
Thay Ha (2021) tai Bénh vién da khoa tinh Ddng
Nai cho thdy P. aeruginosa dd dé khang vdi
amikacin vdi ty |€ 57,1% cao hon két qua nghién
clu cua ching t6i. Theo L& Van Cudng (2022)
tai Thanh Hdéa d3 cho biét 52% s6 chung P.
aeruginosa dé khang vdi khang sinh nay [5] cao
hon két qua nghién clfu cua ching toi.

Imipenem va meropenem |a nhiing thudc co
tam quan trong trong chdng P. aeruginosa va
cac vi khuan thudc chi Enterococcus. Tuy nhién,
két qua nghién clru da cho thay cac chung da de
khdng imipenem (27,80%) va meropenem
(35,57%). Nghién ciu cua Lé Van Cudng (2022)
tai Thanh Héa da cho bi€t 52% sé chung dé
khéng vdi impenem. Cac két qua nay cao hon
két qua nghién ctu cda ching toi.

Qua nghién clu ching téi nhan thay tinh
hinh khang khéng sinh cia P. aruginosa cé dien
bién rat phuc tap theo thdi gian.

V. KET LUAN VA KHUYEN NGHI

Ty |é phan lap dudc P. aeruginosa tuong doi
cao trong s6 cac ching vi khuan phéan lap dugc
tai Bénh vién Trung udng Thai Nguyén 2017 —
2021. Phan bé chd yéu & nhém tudi 50 — 70;
khoa Hoi suc tich cuc la noi ¢é ty I€ phan Iap
dugc cao nhat va chi yéu phan bd & benh pham
du’dng hé hadp. Can thuc hién thu’dng xuyen cong
téc vé sinh khoa phong tai céc cic cd sd y t& dé
c6 cac giai phap cu the.

Cac chung P. aeruginosa phan l&p dugc da
khang lai nhiéu loai khang sinh, trong dé dé
khang vdi cefepim chiém ty 1€ cao nhat va de
khang vdi piperacilin + tazobactam chiém ty |é
thap nhat. P. aeruginosa phan lap dudc cé sinh
carbapenemase chiém 7,33%. Can tién hanh
thudng xuyén cong tac giam sat vi khuan khang
lai khang sinh va cé su phdi hgp thudc khi s
dung thudc khéang sinh dé diéu tri cho cac trudng
hop da khang. Can cé céc cong trinh nghién clu
sau hon & cap do phan t vé tinh khang thudc
cua P. aeruginosa, dac biét la cdc gen ma hda
cho Carbapenemase.
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