NGHIEN CUU KHOA HOC

TY LE KHANG KHANG SINH CUA CAC CHUNG KLEBSIELLA
PNEUMONIAE KHANG CARBAPENEM PHAN LAP O NGUOI BENH

PIEU TRI TAI BENH VIEN DA KHOA TiNH BAC GIANG

Nguyén Thi Hué!, Dwong Hong Quan?, P§ Qudc Tuin', Lé Nguyén Minh Hoa?

Muc tiéu: Xac dinh ty 18 khang mot sb khang sinh cia cic ching Klebsiella pneumonaie khang
carbapenem (CRKp: Carbapenem Resistant Klebsiella pneumonaie) phan lap trén ngudi bénh diéu tri tai
Bénh vién da khoa (BVPK) tinh Bic Giang.

Déi twong va phwong phdp: Nghién ctru md ta cit ngang 67 chung CRKp phan l4p trén ngudi bénh diéu
tri tai BVDK tinh Bic Giang tlr ngay 01/1/2023 dén ngay 31/12/2023.

Két qua: Co 44,8% chung CRKp xéc dinh dugc nhém theo Ambler bang kiéu hinh trén hé thdng dinh
danh Phoenix M50; trong do, ty 1& cao nhat 1a nhom D chiém 29,9%, nhém B chiém 9,0%, nhém A chiém
5,9%. Mau bénh pham phan 1ap tir nudc tiéu chiém ty 1é cao nhat 43,3%. CRKp dé khang rat cao véi khang
sinh nhém 1, trong d6 ampicillin (98,5%), ampicillin/sulbactam (89,6%), piperacyllin/tazobactam (73,1%);
khang cephalosporin (91,0 - 97,0%), khang quinolon (85,1 - 86,6%); ty 1¢ khang khang sinh nhom 2:
Carbapenem 64,2% - 88,1%, cephalosporin (85,1 - 95,5%), ty 1¢ dé khang amikacin thap nhat v&i 31,3%;
ty 1€ khang ceftazidim/avibactam (61,2%); ty 1¢ khang khang sinh nhém 4 tir 85,1 - 88,1%; c6 10,2% CRKp
khang colistin phan b tdp chung tai nhém D. 100% cac chung CRKp phan ldp dwoc c6 mirc da khang
khéang sinh tr¢ 1€n, chua gap ching toan khang.

Két lugn: CRKp khang tat ca cac loai khang sinh phién giai cho Enterobacterales trong d6: Dé khang
cao v&i khang sinh nhom B-lactam (73,1 - 98,5%), khang cephalosporin (85,1 - 97%), khang carbapenem
(64,2 - 88,1%); khang quinolon (85,1 - 86,1%), d& khang thap voi amikacin (31,3%); ¢6 10,2% CRKp
khang colistin tap trung tai nhém D.

Tir khéa: Klebsiella pneumoniae khang carbapenem, dé khang khang sinh, nhdém Ambler, khang
colistin.
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trang khang carbapenem bao gém; KPC, MBLs
va OXA-48 tuong ing voi nhém A, B va D theo
hé thong Ambler’. Viéc phan loai cac chung CRKp
theo nhom co ¥ nghia rat quan trong trong phién giai
va lga chon khang sinh diéu tri, gitp 1am sang dinh
huéng phac d6 diéu tri toi wu hoa cho ting ngudi
bénh*.

Tai Viét Nam cting nhu BVDK tinh Bic Giang
chua c6 nghién ciru nao danh gia day du muc do
khang khang sinh va su phan bd cua cic chung
CRKp tai cac phan nhom theo Ambler. Vi vay,
chung t6i tién hanh nghién ctru nay dé khao sat tinh
hinh khang khang sinh cua cac chung CRKp dong
thoi xac dinh su phan b cua cac chung CRKp.

DOl TUONG VA PHUGNG PHAP

Poi twong: Cac ching K. pneumoniae duoc xac
dinh la khang carbapenem phan lap dugc trén nguoi
bénh diéu tri tai BVDK tinh Bic Giang tir ngay
01/1/2023 dén ngay 31/12/2023.

Tiéu chudn chon: Chung K. pneumoniae duogc
xac dinh d& khang it nhat mot khang sinh thudc
nhom carbapenem trong két qua khang sinh d6 bang
thé NMIC 500 trén hé théng Phoenix M50.

KET QUA

Dac diém chung ctiia mau nghién ctiru

Tiéu chudn logi triv: Cac chung K. pneumoniae
dugc phan 1ap trén cung mot ngudi bénh, & mau
bénh pham khac.

Phwong phap:

Thiét ké nghién civu: Nghién ciru mo ta cat ngang,
hoi ctru.

Cé mdu trong nghién ciru: Phuong phap chon
mau thun tién, léy mau thuén tién tir ngay 01/1/2023
dén ngay 31/12/2023, gdbm hd so cic ching K.
pneumoniae du ti€u chuén dugc chon, két qua thu
duogc 67 chung CRKp.

Phwong phdp thu thip théng tin: Tim kiém cac
ching CRKp trén s tra két qua xét nghiém cua Khoa
Vi sinh, BVDK tinh Béc Giang, sau d6 khai thac day
du cac thong tin vé bénh nhan va khang thudc trén
hé thong thong tin phong xét nghiém (LIS), dién vao
phiéu thu tap thong tin va nhap sb liéu vao phan mém
SPSS 25.0 dé xir Iy s6 liéu.

Phén tich va xir Iy s6 liéu: Nhap va xu 1y s6 liéu
bang phan mém SPSS 25.0. Két qua khang sinh do
ciia CRKp di duoc hé thong khang sinh d6 tw dong
Phoenix M50 phién giai theo khuyén cdo cua T
chirc chudn hoéa Labo 1am sang (CLSI) ¢6 cap nhat
hang nam cho Enterobacterales’.

Biéu d6 1. Bac diém chung vé mau nghién ctru

st Nam Niv Téng sb
n % n % n %
Gioi 48 71,6 19 28,4 67 100
Tudi (nadm) 65,6 £ 16,9

Nhdn xét: S6 bénh nhan nam nhiém CRKp chiém 71,6%, cao hon ty 1¢ bénh nhan nit (28,4%). Tudi trung

binh trong nghién ctru 1a 65,6 (Bang 1).
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Ty 1€ cac chiing K. pneumoniae khang carbapenem tai cic phan nhom

N =67

59 o
B Nhom A

55,2 ‘I! , 29,9 B Nhém B

Biéu do 1. Ty 1& cac chiing K. pneumoniae khang carbapenem tai cac phan nhém
(theo phan loai Ambler)

Nhdn xét: Trong 67 chung CRKp c6 5,9% n}‘lém A, 9,0% nhém B, 29,9% I{hém D va 55,2% c}u’mg khong
xac dinh dugc nhom theo phan loai Ambler bang phuong phap xac dinh kiéu hinh trén hé thong tu dong
Phoenix M50 (Biéu do 1).

Phan bé cac chiing CRKp & cac loai bénh phim

Bang 2. Ty lé cac chiing CRKp phan lap dwoc trén cac loai bénh phdm (n = 67)

Mau bénh pham S6 lwong (n) Ty 1é (%)
Dich hat qua ndi khi quan 22 32,8
bdom khac 5 7,5
Nworc tiéu gitka dong 29 43,3
Mau 2 3,0
Dich chan catheter 1 1,5
Ma 2 3,0
Céc loai bénh phdm khac 6 8,9

Nhdn xét: Ty 1¢ cac chung CRKp phén 1ap tir nude tiéu c6 ty 1¢ cao nhat chiém 43,3% sau d6 14 dén bénh
pham dudng ho hap chiém 40,3% (dom hat qua dng ndi khi quan 32,8%; dom khac 7,5%) cc chung phan 1ap
tir bénh pham khéc co ty 18 thip tir 1,5 - 8,9% (Bang 2).
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Ty 1€ khang khang sinh ctia cac chiing CRKp
Bang 2. Phan bd can nguyén vi khuan gay NKTN theo nhém tudi

Loai Nhém khang sinh Nhay cam Trung gian Khang
n % n % n %
Trimethoprim/sufamethoxazol 14 20,9 0 0,0 53 79,1
Piperacillin/tazobactam 17 25,4 1 1,5 49 73,1
Nitrofurantoin 7 10,4 7 10,4 53 79,4
Levofloxacin 9 13,4 0 0,0 58 86,6
Nhom 1 Gentamicin 25 37,3 2 3,0 40 59,7
Ciprofloxacin 9 13,4 1 1,5 57 85,1
Ceftriaxon 6 9,0 0 0,0 61 91,0
Cefazolin 2 3,0 0 0,0 65 97,0
Ampicillin/sulbactam 5 7,5 2 3,0 60 89,6
Ampicillin 1 1,5 0 0,0 66 98,5
Imipenem 7 10,4 1 1,5 59 88,1
Meropenem 24 35,8 0 0,0 43 64,2
Ertapenem 14 20,9 6 9,0 47 70,1
Nhom 2 Cefuroxim 3 4.5 0 0,0 64 95,5
Cefoxitin 7 10,4 3 4,5 57 85,1
Cefepim 8 11,9 2 3,0 57 85,1
Amikacin 37 55,2 9 13,4 21 31,3
Nhém 3 Ceftazidim/avibactam 26 33,8 0 0,0 41 61,2
Ceftazidim 7 10,4 1 1,5 59 88,1
Nhom 4
Aztreonam 10 14,9 0 0,0 57 85,1

Nhin xét: CRKp dé khang rat cao v6i khang sinh nhom 1: Ampicillin (98,5%), ampicillin/sulbactam
(89,6%), piperacyllin/tazobactam (73,1%); khang cephalosporin (91,0 - 97,0%), khang quinolon (85,1 -
86,6%); ty 1¢ khang khang sinh nhém 2: Carbapenem 64,2% - 88,1%, cephalosporin (85,1 - 95,5%), ty 1¢ dé
khéng amikacin thip nhat v&i 31,3%; ty 1¢ khang ceftazidim/avibactam (61,2%); ty 1¢ khang khang sinh nhom
4 tur 85,1 - 88,1% (Bang 3).

Mirc do khang khang sinh cia cac ching CRKp & cac phan nhém Ambler
Bang 4. Mirc d6 khang khang sinh clia cac chiing CRKp & cac phan nhém Ambler

Mdrc d6 khang MDR XDR Téng s6

Nhém Ambler n % n % n %
Nhom A 4 100,0 0 0,0 4 6,0
Nhém B 3 50,0 3 50,0 6 9,0
Nhém D 11 55,0 9 45,0 20 29,8
Khong xép nhém 20 54,1 17 45,9 37 55,2
Téng sb 38 56,7 29 433 67 100,0
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Nhgn xét: 100% cac chung CRKp phan 1ap dugc c6 mic da khang khang sinh tr¢ 1én; trong do chi
c6 hai hinh thirc 1a da khang va khang m¢ rong, chua gép chung toan khang; nhom A c6 100% cac chung
MDR, nhém B chia déu 50% MDR va 50% XDR, nhém D c6 55% MDR va 45% XDR, céc chung khang
carbapenem nhung khong xép nhom bang kiéu hinh theo Ambler c6 54,1% MDR va 45,9% XDR (Bang 4).

Ty 18 phan b MIC colistin & cac phAn nhém Ambler

Bang 5. Nong do MIC colistin & cac phan nhém Ambler

T e MIC < 4 pg/mL MIC 2 4 pg/mL Tong so
N % N % N %
Nhém A 4 6,0 0 0,0 6,0
Nhém B 5 7.5 1 1,5 6 9,0
Nhém D 17 25,4 3 4,5 20 29,9
Khéng xép nhém 34 50,7 3 4,5 37 55,2
Téng sb 60 89,5 7 10,5 67 100,0

Nhin xét: Ty 1& cac ching CRKp c6 MIC colistin > 4 pg/mL chiém 10,5% phan b chii yéu ¢ nhém D
(3/7 trudong hop), nhom B ¢6 1/7 va chua ghi nhan truong hop nao & nhém A c6 MIC colistin > 4 pg/mL. Co
3 truong hop khong xac dinh nhom nhung c6 két qua MIC colistin > 4 pg/mL (Bang 5).

BAN LUAN

Nghién ciru cia chung t6i cho thdy 71,6% 1a nam
gidi voi tudi trung binh mau nghién ctru 14 65,5 nam.
Két qua nay phut hop vai nghién ctru ciia Vardakas vé
tudi trung binh nhidm CRKp 1 66,3 nim, tuy nhién
ty 16 nam gi6i nhiém CRKp thap hon cta chung t6i
vGi 49,3%°. Cac chung K. pneumoniae ¢ thé tao
ra nhiéu loai carbapenemase va dugc chia thanh
3 nhom theo phan loai Ambler 1a A, B va D tuong
ung véi gen carbapenemase KPC, NDM va OXA-
483. Nghién ciru cua chung t6i phat hién vi khuan
san xudt carbapenemase dya trén nguyén Iy tc ché
B-lactamase didc hiéu va dé khang khang sinh cy thé
cho nhoém Ambler dé phat hién carbapenemase va
dan xuat nhém Ambler ciia carbapenemase’. Két qua
trong ba nhom A, B, D thi nhom D chiém uu thé nhét
v6i 20 truong hop trong sd 30 chung K. pneumoniae
sinh enzyme carbapenemase (chiém 66,7%). Két qua
cua chung t61 phu hop voi tac gia Canda va Aksoz
v&i vung gen carbapenemase OXA-48 dugc xac dinh
& 33 trong téng sb 50 ching K. pneumoniae (66,0%),
tuy nhién c6 sy khac biét vdi tac gida H nuong Nie
cho két qua carbapenemase KPC chiém ty 1& cao
nhat®®. S di ¢6 su khac nhau giira cac nghién ctru
1a do sy phan bd cia cic carbapenemase & cac dia

diém, cac khu vuc 1a khac nhau. Ngoai ra, ching t6i
cling ghi nhan mot ty 1¢ 1on 55,2% cac chiung CRKp
khong thé xac dinh dugc nhom trén hé thdng Phoenix
M350, do vi khuan ¢ nhiéu co ché dé khang hoic san
xudt nhidu carbapenemase, nhimng truong hop nay
can co cac nghién ctru sdu hon vé co ché dé khang
carbapenem.

Nghién ctru s phan b cua cac ching CRKp trén
cac loai bénh pham, chung t6i thiy cac chung CRKp
phan 1ap tir nude tiéu chiém ty 1 cao nhat 43,3%.
Két qua nghién ctru ciia chung t6i phu hop voi
nghién ctru clia tic gia Victoria cho rang cac ching
K. pneumoniae phan 1ap tir nude tiéu co gen uge lam
ting nguy co gdy nhiém tring dudng niéu, c6 kha
nang khang thudc khang sinh cao hon va san xuét
ESBL nhiéu hon ciing nhu tao ra nhiéu mang sinh
hoc hon so véi cac ching phan 1ap tir cac loai bénh
pham khac?®. Mit khéc, theo tac gia Canda va Aksoz
cac chung CRKp ngoai san xudt cac carbapenemase
con co su hién dién cua yéu t6 doc luc, trong do gen
uge 1a mot yéu t6 doc luc c6 mat & 91% cac chung
CRKp®. V6i nhimg yéu t6 nguy co lam ting kha ning
khang khang sinh cta cac chung K. pneumoniae phan
lap tir bénh pham nudc tiéu, can ¢ cac bién phap
giam thiéu nhiém tring tiét niéu, han ché st dung cac
dung cu xam 14n & duong niéu trén ngudi bénh.
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Céc chung CRKp trong nghién ctu cua ching
t6i da khang tit ca cac khang sinh phién giai cho
Enterobacterales theo huéng dan cua CLSI véi ty
1¢ khang tr 31,3% dén 98,5%. Trong d6, CRKp
khéang gan nhu hoan toan voi ampicillin (98,5%)
cephalosporin va quinolon khang trén 85% két qua
nay thip hon so véi tac gia DS Thi Tuyét Chinh,
Nguyén Dtrc Quynh va Vadakar ghi nhan ty 1& khang
hai nhom khang sinh nay déu trén 97%°%12. Diéu nay
cho thdy, CRKp da khang rat nhiéu loai khang sinh &
murc d0 rat cao, thim chi la khang hoan toan, lam han
ché trong viéc Iya chon khang sinh pht hop va giy
kho khin trong viée diéu tri. Két qua tai bang 2 cho
thdy amikacin 1a khang sinh duy nhét vin gitr dugc
hiéu qué diét khuan t6t trén cac chung CRKp véi ty 16
dé khang thap nhat 31,3%; két qua clia chung t6i cao
hon nghién ctru ciia Nguyén Dtc Quynh véi 27,7%
CRKp khang amikacin'2; thdp hon so v&i nghién ctru
ctia B3 Thi Tuyét Chinh va Vardakas véi ty 16 CRKp
khang amikacin 1an luot 13 34,9% va 46,3%%!". S& di
¢6 sy khac nhau vé mirc d6 khang khang sinh & cac
nghién ctru 13 do dia diém, mé hinh bénh tat, va thoi
quen su dung khang sinh ¢ tirng noi khac nhau. Tuy
nhién, néu su dung amikacin dé diéu tri CRKp trén
1am sang can dua vao két qua khang sinh do va phi
hop khang sinh c6 tic dung hiép déng dé han ché sy
xuit hién khang thudc. Ceftazidim/avibactam 1a mot
khang sinh méi dua vao st dung, duoc ESCMID va
IDSA khuyén cao str dung dé diéu tri nhiém khuan
do CRKp, tuy nhién do ap luc chon loc trong qua
trinh diéu trj d4 xuat hién tinh trang khang loai khang
sinh nay". Két qua nghién ctru tai bang 2 cho thiy
ty 16 CRKp khang ceftazidim/avibactam da 1én dén
61,2%:; van d& dit ra can phai c6 cac bién phap kiém
soat ngudn khang sinh dy trit; st dung khang sinh
¢6 bang chimg va phdi hop véi duge 1am sang trong
diéu tri cac vi khuan da khang trong d6 c6 CRKp.

Két qua tai bang 3 cho thdy mirc d6 khang khang
sinh cuia CRKp tai cdc phan nhom Ambler. Chung t6i
ghi nhén 100% chung CRKp phan lap dugc c6 mirc
da khang khang sinh tr¢ 1én trong d6 XDR 1a 43,3%

két qua nay thap hon tac gia Vardakas tai Hy Lap v6i
ty 16 XDR 1a 58,8%°. Cac chung CRKp da khang voi
tat ca cac khang sinh, trong d6 c6 khang sinh nhom
carbapenem “vii khi” cudi ciing diéu tri cac vi khuan
da khang, tham chi khang colistin véi ty 1¢ ngay cang
gia ting. Can c6 cac bién phap kiém soat va ngin
ngtra 1y nhiém vi khuan da khang trong méi truong
bénh vién, dong thoi sir dung phéac d6 phdi hop khang
sinh trong diéu tri CRKp.

Thir nghiém MIC véi colistin trén hé théng khang
sinh d6 tu dong Phoenix M50 cho phép doc dai ndng
do tir 1 - 4 ug/mL, do vdy chung toi tién hanh doc
két qua MIC ciia colistin & ngudng 4 pg/mL va khi
két qua MIC > 4 pg/mL duoc phién giai 1a khang
vai colistin theo CLSI®. Két qua tai bang 4 cho thay
c6 10,2% cac ching CRKp khang vai colistin, ty 1¢
nay thdp hon nghién ciru ctia cac tac gia Nguyén Duc
Quynh, P4 Thi Tuyét Chinh va Vardakas véi ty 1&
CRKp khang colistin 1an luot 12 14,9%; 36,6% va
40%"°112, C6 sy khac nhau vé ty 1¢ khang colistin
la do mo hinh bénh tit va thoi quen s dung khang
sinh tai cac don vi la khac nhau. Ching t6i ghi nhén
cac chung CRKp khang colistin phan bd chu yéu &
nhom D, két qua nay phu hop voi nghién ciru ciia tac
gia Negin véi 100% cac chung CRKp khéang colistin
déu mang gen OXA-48. Pong thoi, theo Negin viéc
phat hién OXA-48 trong cac plasmid co thé lay
truyén 13 mot vin dé khan cap vé mat 1am sang vi
n6 ¢ thé nhanh chong lan rong gen khang colistin
gitta cac chung K. pneumoniae va tham chi ca céc
Enterobacterales dan dén cac dot bung phat khang
thudc cao tai cac co sd chim soc sire khoe'™.

KET LUAN

CRKp d& khang cao véi khang sinh nhom
B-lactam (73,1 - 98,5%), khang cephalosporin (85,1
- 97,0%), khang carbapenem (64,2 - 88,1%); khang
quinolon (85,1 - 86,1%), amikacin c6 ty 1¢ dé khang
thap 31,3%; c6 10,2% CRKp khang colistin tip trung
tai nhom D.
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NGHIEN CUU KHOA HOC

PREVALENCE OF ANTIBIOTIC RESISTANCE OF CARBAPENEM
RESISTANT KLEBSIELLA PNEUMONIAE ISOLATED IN PATIENTS
AT BAC GIANG PROVINCIAL GENERAL HOSPITAL

Objectives: To determine the resistance rate of Carbapenem resistant Klebsiella pneumonaie (CRKp)
strains to antibiotics that isolated in patients treated at Bac Giang Provincial General Hospital.

Subjects and methods: A cross-sectional, retrospective descriptive study of 67 CRKp isolated in patients
treated at Bac Giang Provincial General Hospital from January 1, 2023 to December 31, 2023.

Results: 44.8% of CRKp strains identified were class according to Ambler by phenotype method based
on the Phoenix M50 identification system; the highest percentage was class D 29.9%, class B 9.0% and
class A 5.9%. The urine samples was the dominant specimen, accounted for 43.3%. CRKp were highest
resistant to tier 1, including ampicillin (98.5%), ampicillin/sulbactam (89.6%), piperacyllin/tazobactam
(73.1%); cephalosporin resistance rate were 91.0% - 97.0%, quinolone resistance rate were 85.1% - 86.6%;
Tier 2: Carbapenem resistance rate were 64.2% - 88.1%, cephalosporin (85.1 - 95.5%), and such resistance
rates were lowest for amikacin at 31.3%; ceftazidim/avibactam (61.2%); CRKp were resistance to tier 4
were 85.1 - 88.1%; Among CRKp isolates, 10.2% were also resistant to colistin and distribution focuses
mainly on class D. All of the CRKp isolated were MDR, among them, 43.3% were XDR.

Conclusions: CRKp isolated were resistance the all antibiotic contained in the test interpreting
antimicrobial susceptibility testing results for Enterobacterales: B-lactam resistance from 73.1% - 98.5%,
cephalosporin resistance from 85.1% - 97.0%, carbapenem resistance from 64.2% - 88.1%; quinolone
resistance from 85.1% - 86.1%, resistace rates were lowest for amikacin at 31.3%; 10.2% resistant to
colistin and distribution focuses mainly on class D.

Keywords: Carbapenem resistant Klebsiella pneumoniae, antibiotic resistance, Ambler class, colistin
resistance.
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