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SUMMARY

Objectives: To determine the prevalence and distribution of beta-lactam resistance genes (AmpC,
ESBL, carbapenemase) in 388 K. pneumoniae strains isolated from inpatients at Nguyen Tri Phuong
Hospital, and to evaluate the genotype-phenotype association.

Methods: Cross-sectional descriptive study on 388 K. pneumoniae strains, March 2024-June
2025. Antimicrobial susceptibility testing followed CLSI M100-Ed35 (2025); genes were detected
by multiplex real-time PCR.

Results: ESBL genes were detected in 52.1%, carbapenemase in 42.5%, and AmpC in 16.2%.
ESBL + carbapenemase co-existence was found in 32.5%; bla, ,,, + blaOXMa was the most common
combination (19.6%). bla, ., bla,,, . , and bla . were significantly associated with imipenem
resistance (p < 0.00001). Genotypic ESBL (52.1%) and AmpC (16.2%) prevalence exceeded their
phenotypic counterparts (28.9% and 5.9%).

Conclusions: K. pneumoniae at this hospital carries a high burden of beta-lactam resistance
genes, notably bla,  +bla_ . co-existence, with genotypic rates exceeding phenotypic detection,
underscoring the complementary role of molecular testing in resistance surveillance.

Keywords: Klebsiella pneumoniae; beta-lactamase; ESBL; AmpC; carbapenemase; antimicrobial
resistance.
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TOM TAT
Muc tiéu: Xac dinh ty & va phan bd cac gen khang khang sinh nhém beta-lactam (AmpC, ESBL,
carbapenemase) trén 388 chling Klebsiella pneumoniae phéan lap tir nguai bénh ndi tri tai BEnh vién
Nguyén Tri Phuong; danh gid méi lién quan gilta ki€u gen va kiéu hinh khang khang sinh tuong ing.
Phuwong phéap: Nghién ciru mé ta cét ngang trén 388 chung K. pneumoniae, thang 03/2024-
06/2025. Khang sinh dé theo CLSI M100-Ed35 (2025); gen AmpC, ESBL va carbapenemase phat
hién bang multiplex real-time PCR.

K&t qua: Nhom gen ma hoa ESBL chiém 52,1%, carbapenemase 42,5%, AmpC 16,2%. Dong ton tai
ESBL + carbapenemase chiém 32,5%; t6 hop bla,,, + bla,,, ,, phS bién nhat (19,6%). Gen bla, .
bla,,, ,vabla,, déulién quan céy nghiathong ké véi khangimipenem (p <0,00001). Ty l& kiéu gen

ESBL (52,1%) va AmpC (16,2%) cao hon kiéu hinh tuong (ng (28,9% va 5,9%).

K&t luan: K. pneumoniae ndi tru tai bénh vién mang ganh nang gen khang beta-lactam dang kg,
dac biéttd hap bla, , +bla,, ., VOi ty L& kiéu gen vugt kiéu hinh, nhan manh vai tro hé trg ctia xét
nghiém phan tlr trong giam sat khang thudc.

Twrkhoa: Klebsiella pneumoniae; beta-lactamase; ESBL; AmpC; carbapenemase; khang khang sinh.

1. DAT VAN DE

Klebsiella pneumoniae thuéc ho Enterobacterales,
(& tdc nhan gay nhiém khuin bénh vién quan trong, dic
biét viém phdi, nhiém khuan huyét va nhiém khuan tiét
niéu. Vi khudn nay dugc T6 chic Y té Thé gidi xép vao
nhém wu tién cuc ky nguy cdp do kha nang tich lay da co
ché khang beta-lactam, bao gébm beta-lactamase phd
rong (ESBL), AmpC va carbapenemase [1]. Thém vao
do, K. pneumoniae c6 kha nang tich lay va dong mang
nhiéu gen khang beta-lactam, bao gobm ESBL, AmpC va
carbapenemase, tao ra céc kiéu hinh khang thudc phirc
tap trong moéi trudng bénh vién [2].

Trong thuc hanh lam sang, khang sinh dé thudng quy
phan anh mic dé nhay cam véi khang sinh nhung khong
tryc tiép phan biét co ché& enzyme cu thé. Viéc bd sung xét
nghié@m phan t c6 thé hd trg nhan dién cac co ché khang
beta-lactam quan trong, dac biét trong b8i canh déng
tén tai ESBL, AmpC va carbapenemase, tir dé cung cap
thém dir liéu cho giam séat khang thudc va kiém soét lay
lan trong bénh vién. [3]. Cac xét nghiém phat hién nhanh
carbapenemase (nhu NG-Test CARBA-5, NG-Test OKO)
dugc thiét ké chuyén biét cho mét nhom co ché, khong
cung cép thong tin vé ESBL hay AmpC dong thai. Ky thuat
multiplex real-time PCR giai quyét gi6i han nay bang cach
phat hién déng thoi cac gen tir ca ba nhom: ESBL (bla
AmpC (bla bla__, bla

DHA’ cir

bla bla bla

OXA-23’

CTX—M)’
omy) V@ carbapenemase (bla,,,

bla,, bla,,) trong motan chay

OXA-51° OXA-48°

*Tac gia lién hé
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[4], dbng thdi cung cap dit liéu vé kiéu dong tdn tai phirc
tap phuc vu gidm séat va kiém soat lay lan tai bénh vién.
Tai Bénh vién Nguyén Tri Phuong, ty & khang
carbapenem & K. pneumoniae ghi nhan xu huéng tang
qua cac nam [5, 6], nhung dit liéu phan tlr vé gen khang
beta-lactam con thiéu. Nghién cu nay nham: (1) xac
dinh ty l& va phan bé céac gen khang beta-lactam (AmpC,
ESBL, carbapenemase) trén 388 chung K. pneumoniae
phéan lap tir ngudi bénh nditrd; (2) so sanh su khac biét vé
ty l& mang gen va kiéu hinh khang khang sinh tuong (ng.

2.D0I TUQNG VA PHUONG PHAP NGHIEN CU'U

Thiét ké, dia diém va thdi gian: Nghién cltu cat ngang tai
Bénh vién Nguyén Tri Phuong, thang 03/2024-06/2025. S8 liéu
trich tir dé tai co s& clia bénh vién (ma dé tai CS/NP/24/09).

D4i twong nghién ctru: Toan bod ching K. pneumoniae
phan lap lan dau tir ngudi bénh ndi trd, cé dd thong tin
l&m sang va khang sinh dd. Loai trir chiing khéng phuc hoi
sau cdy tang sinh hodac tai dinh danh phéan tl* khéng phai
K. pneumoniae. Téng cdng 388 chuing dugc dua vao phéan
tich, vuot c& mau tdi thiéu 94 chuing tinh theo cong thirc
uwdc tinh ty & (p = 0,42 wdc tinh tor di liéu giam sat noi
b6; d =0,1, a=0,05). Cac phéan tich trén nhédm cé n <10
chung dugc xem la tham do va khdng du luc thdng ké dé
rat két luan.

Ky thuat vi sinh va sinh hoc phan ti: Bénh pham
dugc nudi cdy theo quy trinh thudng quy clia phong xét
nghiém. Vi khuén dinh danh sinh héa (sinh phdm IDS14

DOI: 10.52163/yhc.v67iCD14.6586

2 Crossrefd 327




N. M. Ha; T. V. Loi / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 326-331

GNR, Nam Khoa, Viét Nam), két hop hinh théi khuan lac
va nhudm Gram, va tai dinh danh bang cap moi dic hiéu
[4] trén toan bd 388 chung. Khang sinh d6 b&ng khuéch
tan dia gidy trén thach Mueller-Hinton, véi cac khang
sinh: ampicillin, amoxicillin/clavulanate, cefotaxime,
ceftazidime, cefoxitin, cefepime, imipenem, gentamicin,
ciprofloxacin, trimethoprim/ sulfamethoxazole, lva chon
va phién giai theo CLSI M100-Ed35 [7], k&m kiém tra chét
lwong ndi bd dinh ky. Kiéu hinh ESBL dugc xac dinh bang
phuong phap dia két hgp trén thach Mueller-Hinton vdi
cac cap dia ceftazidime 30 pg/ceftazidime-clavulanic
acid 30/10 pg va cefotaxime 30 pg/cefotaxime-clavulanic
acid 30/10 pg; duang tinh khi dudng kinh viing (c ché tang
=5 mm. Kiéu hinh AmpC cam (ng dugc sang loc bang
phuong phap dat gan hai dia cefoxitin 30 pg va ceftazidime
30 pg (khoang cach ~20 mm), doc duong tinh khi vung (c
ché& quanh ceftazidime bi det ho&dc bién dang hinh chir D
hudng vé phia cefoxitin [8]. D&i v&i AmpC, day la phuong
phap sang loc b8 sung, khéng thuéc CLSI M100 chuén.
DNA tach chiét bang Instagene (Bio-Rad). Gen khang
thuBc phat hién bang multiplex real-time PCR (CFX986,
Bio-Rad), si* dung bd moi cia Vién Nghién clru va Phat
trién Vi sinh L4&m sang Viét Nam (dd nhay va doé dac hiéu
>90% so v6i NG-Test CARBA-5 cho nhom carbapenemase)

[4], bao gbm: AmpC (bla, bla, , bla,,, bla., ), ESBL
(bla,,,.. bla_,, ., bla, ) va carbapenemase (bla,,.,
bla,, ., bla,, .., bla,, . bla,, bla ). Panel dugc thiét

ké dua trén céc trinh tu gen da cong bé. Chu trinh nhiét:
95°C trong 15 phut; sau dé 40 chu ky 94°C 15 gidy va 60°C
60 gidy. Chiing mang gen dai dién lam chi’ng duong, DNA
am va mau khéng khuén lam chirng &m trong mbi mé
chay. Ngudng Ct < 30 (LOD 10°-10* CFU/mL) dugc chon
dua trén thAm dinh ndi bd. Ngudng duong tinh: Ct < 30
(4p dung cho DNA tach chiét tir khuan lac thuan chung,
khong phai mau bénh pham thé; tin hiéu Ct = 30 tir khuén
lac thuén ching dugc xem la khéng dac hiéu va loai khoi
phan tich), dudng cong khuéch dai dién hinh, khéng co
tin hiéu & chitng &m; mbi mau chay it nhat hai lan déc lap.

Céc trudng hgp khong tuong dong gilra kiéu gen va
kiéu hinh (vi du chiing mang gen carbapenemase nhung
nhay véi imipenem), dugc xac minh bang cach lap lai
dong thoi khang sinh do, real-time PCR va do MIC trén hé
théng tu déng (Sensitire, ThermoFisher), dudi kiém soat
chéat lugng ndi bo.

Phan tich sé liéu: Stata 14.2 va R 4.5.2. Bién dinh tinh
trinh bay bangtan s6 va ty l& phan tram. So séanh ty l& bang
Chi-binh phuong hoéc Fisher’s exact (khi tan s6 mong dgi
< 5), ngudng y nghia p < 0,05. T4t ca phan tich lién quan
ki€u gen—ki€u hinh la don bién, chua hiéu chinh bién [dm
sang. Céc phan tich dudi nhém theo dac diém bénh nhan
dugc xem la tham do. Trong sé 388 chlng K. pneumoniae
clia nghién c(u hién tai, 162 chung la tap con da dugc su
dungtrong mot nghién clru trudce vé gen mertai cung bénh
vién; nghién cru hién tai m& réng c& mau va phan tich cac
bién s8 khac, tap trung vao gen khang beta-lactam va so
sanh su khéac biét vé ty & phan b8 gen vdi kiéu hinh dé
khang tuong ing.

Pao dirc nghién citru: Dugc chap thuén bdi HOi dong
dao diéic Bénh vién Nguyén Tri Phuong, s6 1120/NTP-
HDDD ngay 11/06/2024.
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3. KET QUA
3.1. Dac diém chung ctia quan thé nghién ciru

Téng céng 388 chung K. pneumoniae dugc dua vao
phan tich. Pac diém phan bé trinh bay tai Bang 1. Tudi
trung vi 66 (IQR 54-75), nam chiém 54,4%. B&énh pham ho
hap chiém wu thé (48,5%), 24,2% chling phan lap tir khoa
Hdi strc tich cuc. Ty 1& khang sinh d6 va kiéu hinh ESBL/
AmpC trinh bay tai Bang 2.
Bang 1. Dac diém chung ctia quan thé nghién cttu (N = 388)

Pac diém Phan nhém n Ty & (%)

Tuéi (trung vi, [KTPV]) 66 [54-75] - -
<18 tudi 2 0,5

Nhém tudi 18-40 tuc”?i 26 6,7

41-65 tudi 150 38,7

> 65 tudi 210 54,1

Giditinh Nam 211 54,4

NG 177 45,6

Cac khoa nbi 222 57,2

Khoa lam sang HSTC 94 24,2

Céc khoa ngoai 72 18,6

Dich dudng hd hdp | 188 48,5

Mu/dich tiét 129 33,2

Loai bénh pham Nudc tiéu 44 11,3
Mau 12 3,1

Khac 15 3,9

KTPV: khoang t& phéan vi; HSTC: Hi suc tich cuc; “-*:
khéng co dir liéu.
Bang 2. Ty l& nhay cadm khang sinh va ki€u hinh ESBL/
AmpC (N = 388)

Khang sinh / Kiéu hinh Nhay, n (%) | Khang, n (%)
Ampicillin 0(0) 388 (100)
Amoxicillin/clavulanate 198 (51,0) 190 (49,0)
Cefotaxime 178 (45,9) 210 (54,1)
Ceftazidime 206 (53,1) 182 (46,9)
Cefoxitin 295 (76,0) 93 (24,0)
Cefepime 209 (53,9) 179 (46,1)
Imipenem 267 (68,8) 121 (31,2)
Gentamicin 223(57,5) 165 (42,5)
Ciprofloxacin 193 (49,7) 195 (50,3)
Trimethoprim/sulfamethoxazole | 153 (39,4) 235 (60,6)
Ki€u hinh ESBL(+) / AmpC(-) 112 (28,9%) —
Ki€u hinh ESBL(-) / AmpC(+) 23 (5,9%) —
Ki€u hinh ESBL(-) / AmpC(-) 253 (65,2%) —

Khong c6 ching nao dong thai ESBL(+)/AmpC(+) trén
khang sinh do thuong quy, phu hgp véi quy trinh sang loc:
test ESBL yéu cau nhay cefoxitin, trong khi test AmpC
dva trén khang cefoxitin. Khéng ghi nhan muc trung gian
(I) trén khang sinh do6. ESBL: extended-spectrum beta-
lactamase; (+): duong tinh; phién giai theo CLSI M100-
Ed35 [7]; “—“: khong cé dir liéu / AT lieéu khong khao sat.
3.2. Ty L& va phan bé cac gen khang beta-lactam

Nhém gen ESBL chiém 52,1% (202/388),
carbapenemase 42,5% (165/388), AmpC 16,2% (63/388).
Chi tiét phan b6 trinh bay tai Bang 3.
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T6 hop wu thé cua tirng nhém l&n lwot (a: bla
+bla (ESBL, 30,2%), bla

A/B CTX-M-1

o dON doc (AmpC, 12,6%)
vabla,, . *bla,,, (carbapenemase, 19,6%).

V& ddng ton tai: ESBL + carbapenemase chiém ty &
cao nhat (32,5%). Co6 36,9% chiing khéng mang gen nao
trong panel vGi ty |& khang rat thap (cefotaxime 5,6%,
imipenem 1,4%), goi y cac ca ché khac nhu giam tinh
th&m mang hoac bom tong xuét dong vai tro thit yéu.

Bang 3. C4c kiéu t6 hgp gen sinh ESBL, AmpC va

carbapenemase & K. pneumoniae (N = 388)

CTX-

So sanh kiéu gen — kiéu hinh: Ty & kiéu gen ESBL
(52,1%) cao haon ki€u hinh (28,9%), vdi 99 chiing mang
gen nhung khong biéu hién trén khang sinh do. Kiéu gen
AmpC (16,2%) cao g&p gan 3 lan kiéu hinh (5,9%). &' nhém
khang imipenem, , bla,,., va bla,,, . hién dién lan luvot &
63,6% va 72,7%, so vé6i 7,5% va 16,9% & nhdém nhay (p
<0,00001); bla,, .. hién dién & 75,0% nhém ESBL(+) so
véi 29,4% nhém ESBL(-) (p < 0,00001). K&t qua ghi nhan
céc truong hgp bat tuang déng gitra ki€u hinh va kiéu gen
dugc trinh bay & Phu luc.

Bang 4. So sanh kiéu gen - kiéu hinh khang B-lactam &

Nhém gen Gen /Té hgp gen n | %(* )
- K. pneumoniae (N = 388)
bla,,  dondéc 49 12,6 - - — ——
Khang Khang Kiéu hinh [Kiéu hinh
bla,,  +bla,. 5 1,3 Nhémgen(+) | n(%) |Cefotaxime, | Imipenem, |AmpC(+),| ESBL(+),
0, 0, 0, 0,
o bla,,_ don doc 4 | 10 n (%) n® | n® | n(%)
2 AmpC+ESBL+ | 17
<Ez bla_, +bla,,, 2 0,5 Carbapenemase | (4,4%) | 10E88%) | 7(41,2%) | 2(11,8%) | 6(35.3%)
bla_._don doc 1 0,3 ESBL + 126 48
or _ Carbapenemase | (32,5%) | |18 (937%) | 91(72,2%) 0 (38,1%)
Ot8c 00N 900 1 o3 AMPC* 151 30)| 3(60,0%) | 2(40,0%) |4(80,0%) |1(20,0%
bla_, + bla,,, 1 0.3 Carbapenemase |2 (1:3%0)|  3(60,0%) (40,0%) | 4(80,0%) | 1(20,0%)
16 1
bla_, ,.*bla, .. 117 | 30,2 AMpC+ESBL | ) 10 | 13(81.3%) 0 2(125%) | (68 g0s)
bla don déc 46 11,9
CTX-M-1 Carb;peg?mase 41470/ 13(76,5%) 14(82,4%) | 1(5,9%) 3(17#,6%)
bla,,,,don déc 19 4,9 on doc (4,4%)
. 39 34
?_/.; blag, . *blag, .. 11 2,8 ESBL don déc (10.1%) 36(92,3%) | 2(7,7%) 0 (87.2%)
@ N
blagyy ., don doc S L AmpCdondéc | 20 | 9(36,0%) | 2(8,0%) 12 1 4(16,0%)
(6,4%) (48,0%)
bla_, ..+ bla, .., 1 0,3 e
bla_,, +bla_,., 1 0.3 Khongmanggen | ¢ o0, | 8(5:6%) 2(1,4%) | 3(2,1%) | 5(3,5%)
bla s + bla,,., + blag, . 2 0,5 p-value* - <0,00001 | <0,00001 |<0,00001<0,00001
bla,,, .+ bla,,, 76 | 19,6 (+): duong tinh. * Ba ching mang carbapenemase don
- déc c6 kiéu hinh ESBL(+) gém 2 ching KPC va 1 chidn
bla,,, ,, don déc 51 | 13,1 _ 1 ESBLL%) gom 2 chung g
OXA-48; xem ban luan. *Kiém dinh Fisher’s exact
bla,,,, don doc 15 | 3,9 A A
9 bla,,, don doc 13 3,4 4. BAN LUAN
g o T > 0s Ty L& va phan bd gen khang beta-lactam
a a a s N . . ~ P o e
0 OXA-48 KpC NOM Nghién ct@u ghi nhan ganh nang gen khang beta-
g |blag,,, * blay,,* bla,, ,, + bla,,, | 3 0,8 lactam déang ké trén K. pneumoniae ndi trd: ESBL 52,1%,
(] <
2 bla,,, , * bla,,, 1 0,3 carbapenemase 42,5%, AmpC 16,2%. bla ,,,,, va bla
[ N ~ N 740 e ~ N
o bla,,, don doc 1 0.3 w8 la ge,n ESBIT uu thé, phu hgp véi su chiém uu thé tcfan
cau cua nhom bla_, trong Enterobacterales khang
bla,,, *+ bla,,, 1 | %3 | thusc [10]. Gen AmpC chu yéu & bla,,, (54/63 chiém
bla,,, ., + bla,, ,, 1 0,3 85,7%, bao gobm ca don déc va phdi hgp). Ganh ndng
O L iar s . o
bla,,, ., + bla,, . + bla,,, 1 0,3 z?rbapezr;egg/aser?%c bll;at ;:‘I:Dg ldq :gar:;jbliﬁm_w (345’[3 %) va
A  x ; a , chiém uu thé, vdi td hg a __+bla
(*) Ty L& tinh trén tong 388 chung. wow { ) P Dtéyom OXA-48

Ty & khdang theo nhém gen: Nhém mang gen
carbapenemase khang imipenem 40 - 82%, nhém ESBL
don déc 7,7%, nhédm khdng mang gen < 6,3% (Bang 4).

Carbapenemase va khang imipenem: Trong 165
ching mang gen carbapenemase, 114 (69,1%) khang
imipenem, so v@i chi 7/223 (3,1%) & nhém khdng mang
gen (p < 0,00001). Cac gen bla,,,, bla,, . va bla,,.
dBu c6 ty L& khang imipenem cao hon céc ching khéng
mang gen vdi sy khac biét cé y nghia théng ké. Dang chu
y, 51 chung (30,9%) mang gen carbapenemase nhung
nhay imipenem trén khang sinh dé thudng quy, chl yéu
la bla,,, ,, don doc (28 chung, phu hgp véi hoat tinh thay

phan carbapenem thap khi thi€u co ché& phdi hgp), 16

chungbla,,, +bla,,, ... va 7 ching kiéu gen khac.

chiém 19,6% - cao hon hau hét bao céo trong khu vuc
va tuong doéng vdi cac khoa HSTC tuyén cudi ghi nhan
tai mién Bac Viét Nam [6]. So vdi E. coli tai cung bénh
vién, ty & carbapenemase & K. pneumoniae cao hon ro
rét (42,5% so véi 5,7%), phan anh vai tro dac thu cua K.
pneumoniae nhu ‘vt mang’ gen khang thuéc trong méi
trudng bénh vién [2]. T6 hgp nay tao thach thirc diéu tri
l&n vi ceftazidime-avibactam, lwa chon vu tién cho bla
stheo IDSA 2024 [3], khong di hiéu qua khi dong mang
bla,,, [9]. Ty L& khang imipenem (31,2%) cao hon so vai
dir liéu giam sat toan quéc [5] nhung phan anh déc thu
bénh vién tuyén cudi véi ty 1& bénh nhan HSTC va tién s
dung khang sinh phé rdng cao. K&t qua can than trong khi
khai quat hda ra cong dong.

2 Crossrefd 329
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Péang chud y, 143 chung (36,9%) khong mang gen nao
trong panel, vGi ty & khang rat thap (cefotaxime 5,6%,
imipenem 1,4%), c6 thé do co ché mét porin, bom téng
xuéat. Ngoai ra, panel PCR khéng bao phli toan bo cac gen
beta-lactamase quan trong nhu bla__, bla,, , bla_, . va
nhiéu bién thé khéac; do do, céc két qua &m tinh hoac khéng
tuang hop gitra ki€u gen va kiéu hinh khéng loai trir hoan
toan sy hién dién clia cd ché beta-lactamase ngoai panel.
So sanh ty lé mang gen va kiéu hinh dé khang

Su phén tang rd rang theo nhom gen xac nhan panel
PCR bao pht tét cac co ché khang beta-lactam chu yéu.
Tuy nhién, b&t tuong déng kiéu gen - kiéu hinh quan sat
dugc & cd ba nhém, véi mirc dd va co ché khac nhau.
Nghién ctu khdng ghi nhan chidng nao & mdc trung gian
(I) trén khang sinh do. Diéu nay phan anh dac diém phan
b& phan cuc dién hinh cua K. pneumoniae da khang tai
bénh vién tuyén cudi. Tuy nhién, khong loai trir mot ty &
nho ching cé mic khang tai sat cut-off, dac biét & nhom
mang gen hoat tinh thdy phan thdp nhu bla_,, ., bi phan
loai nhAm vao nhdm nhay do d6 phéan giai ctia khuéch tan
dia gidy thap hon MIC.

Ty L& phat hién gen ESBL trong panel (52,1%) cao hon
ty & kiu hinh ESBL duong tinh (28,9%). Su khac biét
nay khéng nén dugc dién gidi don thuan (a cac gen ESBL
khéng biéu hién, vi xét nghiém PCR chi xac dinh sy hién
dién clia dich gen dugc khao sat, trong khi kiéu hinh ESBL
phu thudc vao mic do biéu hién, hoat tinh enzyme, bai
canh déng ton tai cac co ché khang khac va gidi han cla
phuong phap thir nghiém. O céc chiing dong mang ESBL
vGi carbapenemase hodc AmpC, két qua th&rnghiém ESBL
bang chat (rc ché c6 thé kho dién giai hon, lam tang kha
nang bat twong dong gilra ki€u gen va kiéu hinh. Tuong tu,
ty l& AmpC kiéu hinh th&p hon ty & gen AmpC can dugc
hiu trong b&i canh Cefoxitin-Ceftazidime D-test chi la
phuong phap sang loc va chua duge chuén héa nhu tiéu
chuén xac nhan AmpC theo CLSI.

Pai véi nhom carbapenemase, 51 chidng nhay
imipenem du mang gen, trong dé chu yéu la bla,,, , don
doc, phu hdp véi hoat tinh thiy phan carbapenem thép
clia enzyme nay khi thiéu co ché phéi hgp nhu méat porin
[9]. Bay la nhédm cdé nguy co lay lan gen carbapenemase
ma khang sinh d6 don thuan khong phat hién dugc. Ngoai
ra, 3 chling mang carbapenemase don doc cho kiéu hinh
ESBL(+): 2 chung blaKPC c6 thé do KPC bj 'c ché mét
phan bdi clavulanate (duong tinh giad combination disk
test); 1 chung bla,,, . c6 co ché chua xac dinh, khéng
loai triy gen ESBL nam ngoai panel PCR. Dang chiy, nhém
carbapenemase don doc cé ty l&é khang imipenem cao
nhét (82,4%), phan anh thanh phan chi yéu la blaNDM
va blaKPC don déc (15/17 chung) vén co hoat tinh thiy
phén carbapenem manh hon bla,,, .; trong khi ty &
khang imipenem thap hon & nhém déng mang ESBL +
carbapenemase (72,2%) c6 thé do ty & l&n ching mang
bla,,, ,,don déc trong nhém nay.

16 chung dong mang bla, ., + bla_,, ,, nhung con nhay
imipenem trén khang sinh do6 (& nhdm bat tuong dong
can dugc dién giai than trong. Do NDM thudng lién quan
dén giam nhay cam carbapenem, két qua nay can dugc
kiém tra nham loai trir cac kha ndng nhu sai l&ch ky thuat
khéang sinh d®, [6i nhap liéu, tin hiéu PCR khéng dac hiéu,
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gen khéng chlic nang hoac biéu hién gen thap. Vi vay,
céc chung nay nén dugc trinh bay trong bang phu vé bat
tuong dong kiéu gen—kiéu hinh va uu tién xac nhan bang
MIC carbapenem, lap lai PCR déc lap hoac gidi trinh ty
trude khi két luan trén khang sinh dé thudng quy. Ngoaira,
mot s6 chiing cho tin hiéu bla,, ., va/hoac bla,, ,, bang
MPL-rPCR. D&y vén la cac gen carbapenemase dac trung
clia A. baumannii, céc béo céo trén K. pneumoniae con
han ché. Do dog, trudc khi k&t luan can loai trir cac tin hiéu
khéng dién hinh ddi vdi K. pneumoniae. Do nghién clu
hién tai chua c6 xac nhan déc lap bang gidi trinh ty hodc
WGS, céc tin hiéu nay dugc trinh bay vdi tinh chéat than
trong va khéong dugc dién giai nhu phat hién da dugc xac
nhén. Cac chang lién quan nén dugc xem la nhdm céan
x&c minh thém, thay vi dung lam cao s& cho céac dién giai
chinh vé phan bé carbapenemase trong nghién clru.
Han ché ctia nghién ctru

Nghién cttu c6 mét s8 han ché can dugc can nhéc khi
dién giai két qua. Trudc hét, day la nghién clu don trung
tdm trén cac chdng phéan lap tr ngudi bénh ndi trd, vdéi
ty l& cao bénh pham hd hdp va mau tir khoa hbi strc tich
cuc. Do do, ty 1& gen khang beta-lactam ghi nhan c6 thé
phan anh ganh nang khang thuéc clia mot quéan thé nguy
co cao trong bénh vién, hon la ty L& lwu hanh chung cla
K. pneumoniae trong cong dong hodac tai cac co sG vy té
khéc. Thir hai, kiéu hinh khang carbapenem chi yéu dugc
danh gia bang imipenem trén khang sinh do khuéch tan
dia gidy, phuong phap cé do phan giai thap hon MIC va
c6 thé phéan loai chua chinh xac céc chung c6 MIC gan
diém gay, ddc biét & nhdm mang OXA-48 hoac c6é murc
biéu hién carbapenemase thap. Vi vay, cac trudng hgp
carbapenemase(+)/imipenem(S) can dugc xem la béat
tuong déng kiéu gen-ki€u hinh va can xac nhan thém,
bang cac k¥ thuat chuyén sau hon nhu giai trinh tu gen.
Thi ba, kidu hinh AmpC duoc danh gia bang Cefoxitin-
Ceftazidime D-test, la phuong phap sang loc chua dugc
chuén hda nhu tiéu chuédn xdc nhan AmpC theo CLSI. Do
do, ty 18 AmpC kiéu hinh chi phan anh sang loc duong
tinh, va su khéac biét gitra kiéu gen va kiéu hinh cé thé do
gidi han phuang phap hodc su dong ton tai vdi cac co ché
khang khac. Cudi cung, panel PCR khéng bao phu toan
b6 cac gen beta-lactamase quan trong, nén cac ching
am tinh vdi panel khdong déng nghia vdi khong cé co ché
khang. BPbng thai, phat hién gen bang PCR chi cho thay
su hién dién cla dich gen, khéng khing dinh chic chén
khéa n&ng bi€u hién hoac hoat tinh enzyme. Nhin chung,
céc han ché& nay khong phl nhan gia tri giam sat ctia di
liéu PCR, nhung gidi han muic doé dién giai co ché va chd
yéu tap trung vao mo ta ty l&. Ngoai ra, nghién cltu nay
chu yéu tap trung va mé ta va so sanh ty (& ki€u gen so vdi
kiéu hinh nham tao tién dé va di¥ liéu dich té ban dau cho
céc nghién clru chuyén sau déanh gia méi lién quan kiéu
gen—kiéu hinh.
5. KET LUAN

Nghién ctru ghi nhan sy hién dién cta céc gen khang
beta-lactamthudc nhdm ESBL, AmpC va carbapenemase
& cac chung K. pneumoniae phan lap tir ngu'di bénh ndi tru
tai Bénh vién Nguyén Tri Phuong. Mét s chiing cé déng

thai nhiéu nhém gen, trong d6 c6 t6 hop bla,,, + bla,, ,,-
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Céc két qua nay bd sung dit liéu phan t&r cho hoat déng
giam sat co ché khang beta-lactam tai bénh vién. Tuy
nhién, viéc dién giai can dugc dat trong b8i canh gidi han
clia phuong phap PCR, khang sinh do khuéch tan dia gidy
va pham vi panel gen dugc khao sat. Nghién clru khong
nhadm dua ra khuyén nghi diéu tri, khdng thay thé khang
sinh d6 thudng quy hoéc cac phuang phap xac nhan chirc
n&ng khi danh gia tinh trang khang thudc.

6.LO1CAMON

Nghién ctu dugc hé trg kinh phi tir Quy Phat trién khoa
hoc va céng nghé Bénh vién Nguyén Tri Phuong (ma s8
CS/NP/24/09) va ky thuat phan t tir Vién Nghién clu va
Phat trién Vi sinh LAm sang Viét Nam.
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