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GENE SINH CARBAPENEMASE KET HQ'P GENE SINH ESBL, AMPC
TRONG PE KHANG KHANG SINH CUA KLEBSIELLA PNEUMONIAE

Ly Khanh Van!, Quach Thanh LAm!, Pham Minh Phuong??

TOM TAT

bat van dé: Kiebsiella pneumoniae hién nay
dugc xac dinh 13 vi khudn da khang c6 ty 1é khang
khang sinh cao, k& ca khang sinh th& hé mdi do c6 su
két hgp gene smh carbapenenase vdi ESBL, AmpC.
Muc tiéu: Xac dinh gene sinh carbapenemase két hap
vGi gene sinh ESBL, AmpC clia K. pneumoniae trong
dé khang khang sinh. DPéi tugng va phuong phap
nghién ciru: Doi tugng ngh|en CLI’U la cac chung K.
pneumoniae phan Iap t&r dam cla bénh nhan viém
phéi méc pha| cong dong nhap vién. Phuadng phap
nghién cttu la nubi cay xac dinh MIC khang sinh va ky
thuat multiplex real-time PCR de xac dinh cac gene
ma hda carbapenemase, ESBL va AmpC. K&t qua: Ty
Ié K. pneumoniae mang gene sinh carbapnenemase la
48,9% trong d6 OXA-48-like chiém 81,8% va cac
chung mang > 2 gene khang 100% meropenem. Ty |€
cac ching K. pneumoniae mang gene sinh
carbapenemase cung vdi gene sinh ESBL la 77,3% va
cac chiung nay khang cefoxitin 100%, khang
ceftazidime/avibactam 52,9%. Cac chang K.
pneumoniae mang gene sinh carbapenemase cuing vdi
gene sinh AmpC co ty 1€ 27,3% va cac chung nay
khang cefoxitin 100%, ceftazidime 83,3% nhung tat
ca déu nhay ceftazidime/avibactam vi avibactam (c
ché AmpC (B-lactamase class C). Két luan: Cac chung
K. pneumoniae mang gene sinh carbapenemase két
hop gene sinh ESBL c6 ty [é€ khang
ceftazidime/avibactam 52,9%, khang cefoxitin 100%;
két hgp gene sinh AmpC co ty Ié khang cefoxitin
100%, khang ceftazidime 83,3% nhung nhay
ceftazidime/avibactam 100%. T khoa: Klebsiella
pneumoniae sinh carbapenemase, ESBL, AmpC; két
hop, dé khang khang sinh.
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Background: Klebsiella pneumoniae is a multi-
drug resistant bacteria with a high rate of antibiotic
resistance, including new generation antibiotics due to
the co - operation of carbapenenase genes with ESBL,
AmpC genes. Aims: The aims is determine the co -
operation of carbapenenase genes with ESBL, AmpC
genes of K. pneumoniae in antibiotics resistance.
Methods: This study was a cross-sectional descriptive
design in prospect conducted on K. pneumoniae
strains isolated from sputum of hospitalized
community-acquired  pneumonia  patients.  The
research method is traditional culturing to determine
antibiotic MICs and multiplex real-time PCR technique
to identify genes encoding carbapenemase, ESBL and
AmpC. Results: The proportion of K. pneumoniae
carrying carbapnenemase genes was 48.9%, of which
the OXA-48-like reached at 81.8% and strains carrying
> 2 genes were 100% resistant to meropenem. The
proportion of K. pneumoniae strains carrying
carbapenemase genes co - operation with ESBL genes
was 77.3%, and they were completely resistant to
cefoxitin and 52.9% resistant to
ceftazidime/avibactam. K. pneumoniae strains carrying
carbapenemase genes couple with AmpC genes had a
rate of 27.3% and these strains were 100% resistant
to cefoxitin and 83.3% to ceftazidime but all of them
were sensitive to ceftazidime/avibactam because
avibactam inhibited AmpC (B -lactamase class C).
Conclusions: K. pneumoniae strains carrying
carbapenemase genes co - operation with ESBL genes
have a ceftazidime/avibactam resistance at the rate of
52.9% and cefoxitin resistance completely. The
carbapenemase co — operating with AmpC gene has
100% resistance to cefoxitin, 83.3% resistance to
ceftazidime but 100% sensitivity to
ceftazidime/avibactam. Keywords: carbapenemase —
producing Klebsiella pneumoniae, ESBL, AmpC; co -
operate, antibiotic resistance.

I. DAT VAN PE

Trong nhitng nam gan day Klebsiella
pneumoniae dugc xac dinh la mét trong nhiing
tac nhan hang dau gay nhiém khuén, dac biét la
gy viém phGi, viém dudng tiét niéu, nhiém
khudn huyét va 1a mot trong 6 vi khudn
(ESKAPE) da khang ké ca khang sinh thé hé mdi
vGi mirc d6 dé khang cao.

Hién nay trong st dung khang sinh diéu tri
cac bénh nhiém khudn, carbapenem dugc cac
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bac si lam sang lua chon la khang sinh hang
dau dé diéu tri cdc bénh nhiém khudn do K.
pneumoniae, nhung Vv&i su dé khang
carbapenem & muc ty € cao khién cho két qua
diéu tri K. pneumoniae gay nhiéu khd khan.

Trong nhiéu cd ché khang carbapenem khac
nhau, cd ché sinh enzyme carbapenemase la cg
ché quan trong va chu yéu gilp K. pneumoniae
dé khang carbapenem. Cac gene mé) hda
carbapenemase déu nam trén nhiém sac thé hodc
plasmid cua céc vi khudn Gram am trong do c6 K.
pneumonlae Vva cac gene nay dé dang lan truyén
sang cac vi khuén cuing loai hodc khac loai.!

MOt s6 nghién clitu cho thady cac ching K.
pneumoniae khang carbapenem thudng mang
cac gene OXA-23, OXA-48, OXA-58, KPC, NDM,
VIM, IMP va thudng c6 kem cac gene sinh ESBL,
AmpC.>* Két qua phat hién cac gene sinh
carbapenem clng cac gene sinh ESBL va AmpC
cla K. pneumoniae sé gép phan gilp cac bac si
lam sang s dung khang sinh thich hgp trong
diéu tri bénh nhiém khuén do K. pneumonlae

Muc tiéu nghién clru: Viéc xac dinh sém
va chinh xac cac ching K. pneumoniae mang cac
gene sinh carbapenemase cﬁng nhu phat hién
cac gene sinh ESBL, AmpC sé& gép phan tich cuc
trong viéc chon lya khang sinh thich hgp dé diéu
tri cung nhu dé cé bién phap kiém soat nhiém
khuan mot cach hiéu qua.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

- Pdi twrong nghién ciru va tiéu chuan
luva chon: K. pneumonlae phan Iap tr dam hay
chét cé chfa dam ctia bénh nhan viém phdi mac
phai cong dong & ngudi I6n nhap vién diéu tri tai
bénh vién bai hoc y dudgc Thanh phd H6 Chi
Minh, bénh vién Nguyén Tri Phuong va bénh
vién Nhan dan Gia Binh.

- Tiéu chuén loai ra: Pam cla bénh nhén
viém ph0| c6 bénh nén ung thu phéi, lao ph0|
tién trién, nhlem HIV hodc dang diéu tri bang
thudc Uc ché mién dich hodc cac mau dam lay
[an sau trén cung mot bénh nhan trong clng
mot dot diéu tri.

- Théi gian va dia diém nghién ciru: tir
thang 4/2021 dén thang 3/2023 tai Phong xét
nghiém cong ty TNHHDV & TM Nam Khoa.

- CG mau:

(1 a/2)p(1 P)
d2

VGi: Z la tri s6 tra tir bang phan phéi chuén,
Zi1-a2) = 1,96

p la ty I€ phat hién tac nhan vi sinh gay bénh
viém phéi mac phai cdng déng & ngudi I6n nhap

vién. Theo két qua nghién cru REAL 2016-2017
cla Pham Hung Van va cong su gh| nhan ty &
phat hién tadc nhan vi khuan gy viém phdi mac
phai cdng déng bang phuong phap multiplex
real-time PCR la 69%, chung t6i chon p = 0,69

d la sai s6, véi mong mudn do6 chinh xac (do
tin cay) la 95%, chon sai s6 5% = 0,05.

Do dé
(1,96)? x0,69x0,31
(0,05)?

Vay c8 mau t6i thiéu 1a 329.

- Thiét ké nghién clru: nghién cu mo ta
cat ngang

- Phuong phap thu thap dir liéu:

e Dam hay chat cd chira dam clia bénh nhan
viém phdi mac phai cdng déng theo chan doéan
cla bac si diéu tri dugc gui dén Phong xét
nghiém c6ng ty TNHHDV & TM Nam Khoa trong
vong 2 gld

e Mau bénh pham dugc danh gia do tin cay
va chon nhitng mau > 2 diém theo thang diém
Barlett.

e Phan 1ap K. pneumoniae bdng ky thut
nubi cdy truyén thong.

e Xac dinh ndng dd t6i thi€u (c ché (MIC)
bang phuang phap pha lodng khang sinh lién tiép.

ePhdt hién cdc gene ma hda
carbapenemase, ESBL, AmpC bdng ky thudt
multiplex real-time PCR.

- Phuong phap thong ké: Nhap va xu ly
s6 liéu bang phan mém SPSS 20.0, Microsoft
Excel 2020; théng ké mo6 ta tan xudt va ty 1€
phan tram cac s0 liéu thu thap.

- Pao dirc nghién ciru: Nghién clu chi
thuc hién trén mau dam cua bénh nhan, ghi
nhan két qua roi ti€n hanh phan tich cac di
liéu, khong ti€p xic cling nhu khong gay bat cr
xam hai nao dGi véi ngudi bénh.

e Nghién cltu da dudc HGi dong dao duc
trong nghién cru y sinh hoc cla Pai hoc y dugc
TPHCM chdp nhan tai van ban sG6 330/DHYD-
HDDD ngay 14 thang 6 nam 2019.

e Nghién cltu cling da dudc HoOi dong dao
dic trong nghién cltu y sinh hoc cta bénh vién
Nguyén Tri Phuagng chdp nhan tai van ban s6
867/NTP-CDT ngay 08 thang 7 nam 2021 va cua
HoOi dong dao dic trong nghién clu y sinh hoc
cla bénh vién Nhan dan Gia Dinh chap nhan tai
van ban s6 48/NDGD-HPDD ngay 24 thang 5
nam 2021.

1. KET QUA NGHIEN CU'U
TU 341 mau dam/chat co Ch,L'J’a dam dudc
danh gid mic d6 tin cdy > 2 diém theo thang

= 328,68
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diém Barlett dé ti€én hanh nubi cdy, phan lap
dudc 47 ching K. pneumoniae trong téng s 157
ching vi khudn phan 1ap dudc, chiém ty 1&
29,9%. Trong qud trinh luu gilr cac chung K.
pneumoniae, ¢ 02 ching vi khuan chét, con lai
45 chuing K. pneumoniae dugc ching t6i tién
hanh nghién cfu va ghi nhan nhu sau:

gene OXA-48-like chiém ty Ié cao nhat 81,8%
(18/22). Trong 25 chung K. pneumoniae khang
meropenem, c6 21 ching mang gene (ty Ié
84%) va 4 ching khong mang gene sinh
carbapenemase.

Bang 2: Lién quan cdc gene sinh
carbapenemase voi MIC cua meropenem

Bang 1: Su’ hién dién cac gene dé khang 0,25/1]2/432)128>128Tong
khang sinh cua K. pneumoniae Khong cd gene | 17 |2(3] |1 23
Gene Mer (I/R)|Mer (S)[Tong OXA-48-like 1| |15 7
Khong phat hién gene 4 19 23 KPC 1 1
OXA-48-like 6 1 7 NDM1 1 2 3
KPC 1 1 OXA-48-like/NDM1 1 9 10
NDM-1 3 3 OXA-48-like/KPC 1 1
OXA-48-like/NDM-1 10 10 T6ng 17 |13|13]1]7| 1 | 13 | 45
OXA-48-like/KPC 1 1 Nhéan xét: Trong 23 ching K. pneumoniae
Tong 25 20 45 khéng cé gene, c6 1 ching khang meropenem
Mer: Meropenem, S: Susceptible, I: va 3 ching khang trung gian meropenem. Trong

Intermediate, R: Resistant
Nhan xét: Co 48,9% (22/45) cac ching K.
pneumoniae mang gene khang thudc trong do
Bang 3: Cac gene sinh ESBL hién dién cung voi gene sinh carbapenemase voi MIC cua
cefoxitin, ceftazidime va ceftazidime/avibactam.

22 chung mang gene khang thudc, c¢d 21 ching
K. pneumoniae khang meropenem va 1 ching
nhay vdi meropenem (mang gene OXA-48-like).

Gene crx-M1/ (CTX-M1/OXA-CTX-M1/| SXTIL/ M9 OXA-|. CTX- Téng
Khang sinh M9/NDM1 48-like/NDM1 NDM1 like 48-like M9/KPC

MIC clia 1 : 1 3
cefoxitin | —7g 1 7 i 5 14
Tong 1 8 1 5 1 1 17
4 1 1
MIC cha 32 1 1
ceftazidime| 128 1 1
>128 1 6 1 5 1 14
Tong 1 8 1 5 1 1 17
1 1 1
MIC cha ‘2} % %
ceftazidime 3 1 1 >
[/avibactam 128 I I 5
>128 7 7
Tong 1 8 1 5 1 1 17
Nhadn xét: Trong 17 ching K. pneumoniae MIC ciia 8 2 2
mang gene sinh ESBL hién dién cung véi gene cefoxitin 16 1 1
sinh carbapenenemase, c6 17/17 (100%) chiing _ 64 1 1
khang cefoxitin, 16/17 (94,1%) chung khéng Tong 2 1 1| 4
ceftazidime, va 9/17 (52,9%) ching khang MIC ciia 4 1 11
ceftazidime/avibactam. ceftazidime 2% | 1 1
Bang 4: Cac gene sinh ESBL khéng hién - >128| 1 1 2
dién cung gene sinh carbapenemase vdi Tong 2 1 1] 4
MIC cua cefoxitin, ceftazidime va MIC caa 015 1 i i
ceftazidime/avibactam ceftazidime/ 5 1 1
- . Gene/CTX-| CTX- CTX'T6ng avibactam 7 T 1
Khang sinh M1 M1/M9 M9 Tong > i T3
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Nhan xét: Trong 4 ching K. pneumoniae
sinh  ESBL khong mang gene sinh
carbapenemase c6 1 chdng nhay cam vdi
ceftazidime (MIC=4ug/ml) va ceftazidime/
avibactam (MIC=1pg/ml). Chliing nay mang gene
CTX-M9 con 3 chdng mang gene CTX-M1 va
CTX-M1/M9 khang vdi ceftazidime nhung nhay
vdi ceftazidime/avibactam.

Bang 5: Cac gene sinh AmpC vdi MIC
cua cefoxitin, ceftazidime va ceftazidime/
avibactam

DHA/OXA-

Gene o

Khang sin DHA " 48-like [FBCTONg
MIC cua 64 1 1
cefoxitin |[>128| 3 1 1 5
Tong 4 1 1] 6
0,5 1 1
MIC cua 16 2 2
ceftazidiem| 64 1 1
>128] 1 1 2
Tong 4 1 1] 6
0,25 1 1
MIC cua 1 2 2
ceftazidime/| 2 1 1
avibactam 4 1 1
8 1 1
Tong 1 4 1] 6

Nhan xét: Ca 6 chiing K. pneumoniae mang
gene sinh AmpC déu khang cefoxitin.

IV. BAN LUAN

Két qua nghién clu trinh bay & Bang 1 ghi
nhan trong 45 ching K. pneumoniae dugc tién
hanh xac dinh gene khang thudc, cé 22 ching
mang gene chiém ty 1€ 48,9% vdi hau hét la
gene OXA-48-like (18/22 = 81,8%). Gene KPC la
gene khang thuGc G cac ching K. pneumoniae
dugc phat hién dau tién vdi ty Ié kha cao® nhung
trong nghién cltu ctia chiing t6i chi ghi nhan cé 1
ching K. pneumoniae mang gene KPC riéng lé
va 1 chiing mang gene KPC clng v3i gene OXA-
48-like. Ngoai ra, két qua nghién clfu cta ching
t6i con nhan thay trong 22 chung K. pneumoniae
mang gene sinh carbapenemase, c¢6 1 ching
mang gene OXA-48-like nhung lai nhay vdéi
meropenem trong khi c6 4 ching K. pneumoniae
khong mang gene khang thubc lai khang vdi
meropenem (1 chdng) va khang trung gian
meropenem (3 ching) (Bang 2).

Vé tinh trang khang meropenem, cé 25
chiing K. pneumoniae trong tong s& 45 ching cé
ty 1é dé khang 55,6%, tuong dudng két qua
nghién clu cla tac gia Bhaska BH®, nhung cao
hon két qua nghién clfu clda Indrajith S7, trong
khi cac ching K. pneumoniae mang > gene
khang thudc co ty Ié khang meropenem 100%

(11/11) (Bang 2).

Két qua nghién cltu cta ching t6i ghi nhan
trong 22 truGng hgp K. pneumoniae mang gene
sinh carbapenemase, c6 17 trudng hgp cung
mang gene sinh ESBL véi ty 1€ 77,3% va 5
trudng hop khdng cung mang gene ESBL vdi ty
I& 22,7% (5/22) (Bang 3), mac du cac ching K.
pneumoniae sinh ESBL dudc xac dinh nhay cam
v@i cefoxitin nhung két qua nghién cltu cla
ching toi cho thdy 100% (17/17) cac chung K.
pneumoniae déu khang cefoxitin, co I€ dé khang
nay la do su hién dién cua gene sinh
carbapenemase. Ngoai trtr 1 chdng K.
pneumoniae mang gene CTX-M9/0XA-48-like
nhay cam vdi ceftazidime ¢ MIC = 4ug/ml, co
9/17 ching K. pneumoniae khang vdi
ceftazidime/avibactam (ty 1€ 52,9%). Day la cac
chung mang gene sinh ESBL két hgp véi gene
sinh carbapenemase (CTX-M1/M9/NDM1, CTX-
M1/0OXA-48-like/NDM1, CTX-M1/NMD1).

Két qua nghién ctu trinh bay & Bang 4 cho
thdy trong 4 ching K. pneumoniae mang gene
sinh ESBL nhung khdng mang gene sinh
carbapenemase , c6 3 chung tuy nhay cam vdi
ceftazidime/avibactam nhung lai khang vdi
ceftazidime. Diéu nay chirng to6 avibactam la B-
lactamase inhibitor (c ché dugc ESBL (B-
lactamase class A). Chung K. pneumoniae mang
gene CTX-M9 sinh ESBL mac du khang cefoxitin
nhung nhay cdm vGi  ceftazidime va
ceftazidime/avibactam.

Phan tich két qua trinh bay & Bang 5, ching
toéi ghi nhan trong 22 chiung K. pneumoniae
mang gene sinh carbapenemase, ¢ 6 ching
mang gene sinh AmpC Vi ty 1&é 27,3% (6/22),
cao han két qua nghién clu cta Gholizadeh® la
18,3% va 6 ching nay déu khang cefoxitin. Két
qua nghién clru clia chdng t6i con cho thay trong
6 trudng hgp mang gene sinh AmpC c6 1 trugng
hgp la iAmpC (nhay véi ceftazidime) va 5 trudng
hogp la AmpC giadi ap (khang ceftazidime). Tuy
nhién tat cd 6 ching K. pneumoniae mang gene
sinh AmpC déu nhay vdi ceftazidime/avibactam,
chirng té avibactam la mot B-lactamase inhibitor
rc ché dugc AmpC (B-lactamase class C).

V. KET LUAN

C6 47,1% ching K. pneumoniae mang gene
sinh carbapenemase két hgp gene sinh ESBL va
27,3% két hgp gene sinh AmpC. Khi két hgp vdi
gene sinh ESBL, ty 1€ dé khang cefoxitin 100%,
ceftazidime 94,1%, ceftazidime/avibactam
52,9%, trong khi két hgp vé&i gene sinh AmpC, ty
&6 khang cefoxitin 100%, ceftazidime 83,3%
nhung lai nhay 100% vdi ceftazidime/avibactam
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do avibactam (rc ché AmpC (B-lactamase class C)
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DICH TE HOC BENH TAY CHAN MIENG
TAI TINH THAI NGUYEN NAM 2023

Nguyén Thi T6é Uyén', Nguyén Thi Ngoc Minh!,

TOM TAT

Pat van dé: Bénh Tay Chan Mleng la mot benh
truyén nhiém terdng gap o] tre dudi 5 tudi va cé xu
erdng tdng trong mot s0 nam gan day. Muc tiéu: Mo
ta déc diém dich t& hoc bénh tay chan miéng tai tinh
Thai Nguyen nam 2023. Phu’dng phap nghién ciru:
Mo ta cat ngang dac diém dich te hoc bénh tay chan
mleng ¢ 503 ca mac tay chan m|eng trong nam 2023
tai tinh Thai Nguyen Két qua nghlen clru: Theo bao
cao cua Trung tam klem soat bénh tat tinh Thai
Nguyen ghi nhan cé téng s6 503 ca mac tay chan
mleng trong ndm 2023. Trong do, ty I1&é mac tay chan
miéng & gidi nam la 65,0% cao hdn gldl n{r (35, 0%)
khoang 1,9 lan va chu yeu o} ILra tudi tir 1 dén 3 tudi
chlem 75, '5%. Phan b3 s3 ca méc theo dia du noi cé
so ca m3c cao nhat 13 thanh phé Ph& Yén vd| 160 ca
mac, thdp nhét Ia huyén Dong Hy v3i 9 ca mac. Trong
ca ném, thang ¢6 s ca mac cao nhét la thang 9 vai
250 sO ca mac va sO lugng ca bénh xuat hién tap
chung cao Vao thang 9, 10 co tinh chat dién bién theo
mua thu — dong. Hau hét 90,7% s6 trudng hap mac
ghi nhan khong rd ngudn Iay, chi c6 9,3% cac trudng
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hop 6 tién sir dich té rd rang; ngudn 1dy cha yéu tir
ban be, nhitng ngugi xung quanh hodc la ti ngudi
trong gia dinh. Ket luan: Bénh tay chan mleng xuat
hién tai tdt ca cac huyén, thanh phd cla tinh Thai
Nguyen tap trung nhiéu nhat tai thanh pho PhS Yén
va dd tubi mac chu yeu g tré dudi 5 tudi va thu’dng
gian xuat hién cao vao thang 9, 10 trong nam. 7w
khoa: Tay chan miéng, dich te hc_>c, Thai Nguyén.

SUMMARY
EPIDEMIOLOGY OF HAND, FOOT AND
MOUTH DISEASE IN THAI NGUYEN

PROVINCE IN 2023

Background: Hand, Foot, and Mouth Disease
(HFMD) is a common infectious disease among
children under 5 years old, and its incidence has been
increasing in recent years.Objectives: To describe
the epidemiological characteristics of hand, foot, and
mouth disease in Thai Nguyen province in 2023.
Methods: A cross-sectional descriptive study was
conducted on the epidemiological characteristics of
hand, foot, and mouth disease in 503 cases in Thai
Nguyen province in 2023. Results: According to
reports from the Thai Nguyen Center for Disease
Control, a total of 503 cases of hand, foot, and mouth
disease were recorded in 2023. Among these, the
incidence in males was 65.0%, significantly higher
than in females (35.0%), with a ratio of approximately
1.9:1. The majority of cases occurred in children aged
1 to 3 years, accounting for 75.5%. Geographically,



