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NGHIEN C(*U TINH HINH PE KHANG KHANG SINH CARBAPENEM VA SU
POT BIEN GEN KPC, 0XA-48 (O CHUNG KLEBSIELLA PNEUMONIAE PHAN
LAP TAI BENH VIEN PA KHOA HOAN MY C(*U LONG NAM 2024-2025
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TOM TAT

Pat van dé: Tinh trang Klebsiella pneumoniae dé
khang khang sinh carbapenem (CRKP) ngay cang gia
tang, trong dé dot bién gen KPC va OXA-48 dong vai
tro quan trong trong viéc lam giam hiéu qua ctia nhém
khang sinh nay. Muc tiéu: Xac dinh ti Ié CRKP phan
I3p t bénh nhan, ti Ié dot bién gen KPC va OXA-48
cung cac yéu to lién quan tai Bénh vién Da khoa Hoan
My Clru Long. Poi tugng va phuong phap nghién
ciru: Nghién ciu mé ta cat ngang trén 224 chung K.
pneumoniae tlr thang 6/2024 dén thang 2/2025. Két
qua: Trong 224 chung K. pneumonlae c6 88 ching
CRKP (39,3%). Nhiém khuan CRKP c6 lién quan dén
nhém bénh nhan >60 tudi, benh nhan tai khoa ICU va
khoa Tong hdp, bénh nhan c6 nhém thdi gian ndm
vién =48 giG va co tién sir sir dung khang sinh trong
vong mot thang. Ti & chiing CRKP mang dét bién gen
KPC va OXA-48 lan lugt la 22,7% (20/88) va 73,9%
(65/88), trong d6 gen OXA-48 co lién quan dén tién
str dung khang sinh va tinh trang dé khang ca ba loai
khang sinh carbapenem (imipenem, meropenem,
ertapenem), dac biét la ertapenem. Ké’t Iué_in: Ti le
CRKP & muc cao, vdi su hién dién cla cac chung
mang dét bién gen KPC va OXA-48. Céc yéu t6 lién
guan dén nhiém CRKP bao gém bénh nhan >60 tudi,
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diéu trj tai khoa ICU hodc khoa Téng hgp, nam vién
>48 gid va cd s dung khang sinh trong vong mét
thang. T khoa: Klebsiella pneumoniae, dé khang,
carbapenem, KPC, OXA-48.

SUMMARY
RESEARCH ON CARBAPENEM RESISTANCE
AND KPC, OXA-48 GENE MUTATIONS IN
KLEBSIELLA PNEUMONIAE STRAINS
ISOLATED AT HOAN MY CUU LONG

GENERAL HOSPITAL IN 2024-2025

Background: The prevalence of carbapenem-
resistant K. pneumoniae (CRKP) is increasing, with
KPC and OXA-48 gene mutations playing a crucial role
in reducing the effectiveness of this antibiotic class.
Objectives: To determine the proportion of CRKP
isolates from patients, the prevalence of KPC and
OXA-48 gene mutations, and associated risk factors at
Hoan My Cuu Long General Hospital. Materials and
methods: Descriptive method through cross-sectional
survey 224 K. pneumoniae strains isolated from
infected patients from June 2024 to February 2025.
Results: Among the 224 K. pneumoniae isolates, 88
(39.3%) were identified as CRKP. CRKP infection was
associated with patients aged over 60 years,
admission to the Intensive Care Unit and General
Department, a hospital stay of =48 hours and a
history of antibiotic use within the preceding month.
The prevalence of CRKP strains carrying KPC and OXA-
48 gene mutations was 22.7% (20/88) and 73.9%
(65/88). The presence of the OXA-48 mutation was
significantly associated with a history of antibiotic
exposure and resistance to all three carbapenem
agents (imipenem, meropenem, and ertapenem), with
a notably strong association observed for ertapenem.
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Conclusions: The prevalence of CRKP is high, with
the presence of strains carrying KPC and OXA-48 gene
mutations. Factors associated with CRKP infection
include patients over 60 years old, treatment in the
ICU or General Ward, hospitalization for =48 hours,
and prior antibiotic use within one month.

Keywords: Klebsiella pneumoniae,
carbapenem, KPC, OXA-48.

I. DAT VAN DE

Tinh trang dé khang khang sinh ngay cang
tré nén nghiém trong trén toan cau, lam tang ti
Ié tir vong, kéo dai thdi gian nam vién va han
ché hiéu qua diéu tri. K. pneumoniae la mét
trong nhitng tdc nhan nhiém khudn bénh vién
quan trong, vdi ti 1€ dé khang khang sinh, dac
biét 1a khang carbapenem, ngay cang gia téng.
Mot trong nhitng cd ché dé khang chinh cla
CRKP la su xuat hién cla cac dot bién gen ma
hdéa carbapenemase nhu KPC va OXA-48, lam
gidam hiéu qua diéu tri va gia tdng nguy cg lay
lan trong bénh vién [1]. Trén thé gidi, CRKP
dang tré thanh moi de doa nghiém trong dGi vdi
hé thong y t€. Cac nghién clru tai Hoa Ky, chau
Au va chdu A déu ghi nhan ti Ié CRKP gia ting
dang ké trong nerng nam gan day, ddc biét tai
cac bénh vién tuyén cudi. O Viét Nam, tinh trang
CRKP ciling dugc ghi nhan & nhiéu benh vién,
ddc biét tai khu vuc Pong bang séng Clu Long.
Tuy nhién, dir liéu vé ti 1& dot bién
gen KPC va OXA-48 trong cac chung CRKP con
han ché, gay khd khan trong viéc giam sat va
kifm soat su lay lan cia vi khuidn dé khang
khang sinh [2]. Tai Bénh vién Ba khoa Hoan My
Clru Long, K. pneumoniae la tac nhan nhiem
khuan thudng gdp, déc biét tai khoa ICU va khoa
Tong hgp. Tuy nhién, chua cé nghién cffu nao
danh gia cu thé ti 18 CRKP, mlc d6 phd bién cua
cac dot bién gen KPC va OXA-48, cﬁng nhu cac
yeu to lién quan. Viéc xac dinh nerng yeu t6 nay
cod y nghia quan trong trong cong tac kiém soat
nhiém khuén va t6i uu hda phac do diéu tri.

Xudt phat tir thuc té do, ching toi thuc hién
nghién cdu "Nghién clu tinh hinh dé khang
khang sinh carbapenem va dot bién gen KPC,
OXA-48 & chlng Klebsiella pneumoniae phan
Iap tai Bénh vién Pa khoa Hoan My Clu Long
ndm 2024-2025", vG8i muc tiéu: Xdc dinh t/ /€
CRKP phén 1ap ta bénh nhén, ti 1é dot bién gen

resistance,

KPC va OXA-48 cung cdc yéu t6 lién quan tai

Bénh vién Pa khoa Hoan My Cuu Long.

Il. DOl TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1. P6i tuogng nghién ciru
Dé7i tuong nghién ciu: Bénh nhan nhiém
khuadn do K. pneumoniae dugc phan 1ap tai Bénh
vién Da khoa Hoan My Clru Long.

Tiéu chudn chon mau:

- Bénh nhan nhiém khuan cé chi dinh nuoi
cdy va phan 1ap vi khuan.

- Tac nhan gay bénh phan Iap dudgc la K.
pneumoniae.

- Bénh nhan d6ng y tham gia nghién c(u.

Tiéu chuén loai tror:

- Cac chung K. pneumoniae phan lap dugc
trén cung mot bénh nhan trong cac [an nudi cdy
ti€p theo cua cung dgt diéu tri.

- Cac ching K. pneumoniae dugc xac dinh la
tac nhan ngoai nhiém.

2.2. Phuong phap nghién ciru

Thiét ké nghién caru: Thiét ké nghién clru
mo ta cat ngang.

Thoi gian nghién ciu: Tu 06/2024 dén
thang 02/2025.

C& m3u: C3 mau nghién cltu dudc tinh theo
cong thirc: )

Z* axprll-p)

n= d:
n: ¢& mau nghién cdu téi thi€u
a: sai sot loai 1, ching t6i chon a = 5%, hé

sd tin cdy 1 — a=95%, tuong dudng Zi‘? =1,9

d: sai s6 cho phép, chung t6i chon d = 0,06

p: ti Ié chung K. pneumoniae d& khang
carbapenem, ching tdi chon p = 0.296 (theo
nghién clru cla tac gia Nguyén Hiru Ngoc Tudn
thuc hién tai Bénh vién Nguyen Tri Phucng trong
giai doan 2019 — 2023 [3].

S6 mau K. pneumoniae t6i thiéu 1a 223 mau.
Thuc té thu thap dugc 224 mau.

Phuong phap chon méu: Chon mau thuan tién.

Noi dung ngluen cuu:

- M6 ta dic diém chung cla do6i tu’dng
nghlen ctru (bénh nhan nhiém K. pneumoniae va
cac chung K. pneumonlae phan Iap dugc tir bénh
pham), bao gom nhdm tudi, khoa diéu tri, thoi
gian nam vién va tién s sir dung khang sinh
trong vong mét thang.

- Xac dinh ti 1é CRKP va cac yéu t6 lién quan.

- Xac dinh ti I& dot bién gen KPC, OXA-48 va
cac yéu to lién quan.

Phuong phap thu thap va xur' ly so'liéu:

- Thu thdp mau bénh phdm gém mau, dam
mu va nudc tiéu, nudi cdy phéan 13p vi khuan tr
bénh pham, nhuém Gram nhan dinh sc bd hinh
thé vi khuén.

- Pinh danh vi khudn va thuc hién tho
nghiém khang sinh d6 trén hé thGng may tu
dong Vitek-2 Compact (BioMérieux).

- Cac chang K. pneumoniae dé khang
carbapenem sau khi dugc luu trit & nhiét do < -
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20°C s& dugc cay lai trén mdi trudng thach mau,
sau do dugc tach chiét ADN, ti€n hanh phan (ng

PCR va dién di trén gel agarose 2% dé& xac dinh su
xudt hién ctia cac dot bién gen KPC va OXA-48.

Bang 1. Trinh tu’ moi xac dinh dot bién gen KPC va OXA-48
Dot bién| Mboi Trinh tu Nhiét d6 néng chay | Kich thudc san pham
KPC Xuoi ATGTCACTGTATCGCCGTCT 58,9°C 538 b
Ngugc | TTTTCAGAGCCTTACTGCCC 57,8°C P
Xuoi GCGTGTATTAGCCTTATCGG 56,2°C
OXA-48 0 50 | GCGGGTAAMATGCTTGGT 56.8°C 204 bp
- Nhap dif liéu vao phan mém Microsoft Excel Bang 3. Phdn bé CRKP theo cac yéu té
2020 va x{ ly bang phan mém théng ké SPSS 26.0. lién quan
2.3. Pao dirc nghién ciru. Nghién clu da P CRKP |Non-CRKP
dudc Hoi dong dao duc trong nghién clfu y sinh Yéu to lien quan %(n) %(n) P
hoc clla Trudng bai hoc Y Dugc Can Thg danh Nhém = 45 8,0% (7) |27,2% (37)
gia va cap phi€u chap thuan s6 24.438.HV/PCT- tudi 45 - 60 |12,5% (11)[14,0% (19)(0,001
HDDD vao ngay 28 thang 06 nam 2024. > 60 |79,5% (70)[58,8% (80)
Ill. KET QUA NGHIEN CU'U Tong fdp 26,16 (23 29:4 7% (40)
3.1. Pic diém chung cua ddi tugng N 4’50/° (4 ) 19’90/0 (27)
nghién ciru i Kh NG TI 2% (4) |19,9% (27) <
Bang 2. Pac diém chung cua doéi tuong dia O:. r%la cll1m 13,6% (12)( 8,1% (11) 0.001
nghién cuiu : O e hea a5 @ [9,6% (13)]
< Tanso [Tilé 22 2
Dac d'em (n=224) (0/0) PT-GMHS 5,70/0 (5) 7,40/0 (10)
<45 % 19,6 ___ [Khoa khac| 3,4% (3) |8,1% (11)
Nhém tudi 45-60 30 |13,4| [Thoigian 248 gid [68,2% (60)]30,1% (41)| _
> 60 150 67,0 nam i2 ) )
T5ng hop = 281 vién <48 ’glo’ 31,8% (28)[69,9% (95)(0,001
ICU 61 27,2 Tién sur Co 95,5% (84)[11,8% (16)
Nhi 31 |13,8] |sirdung] Khdng | 2,3% (2) |43,4% (59)] <
Khoa diéu tri [NGi Tim mach 23 10,3 khang A 0,001
Tiau hod 17 76 sinh Khong rd | 2,3% (2) |44,9% (61)
PT-GMHS 15 6,7 Nhén xét: Tim thdy mdi lién quan cb y
] Khoa khac 14 6,3 | nghia thdng ké gilta CRKP vdi nhém tudi, khoa
Thoi gian 248 gid 101 145,1|  djéu tri, thSi gian ndm vién va tién st st dung
_I'_Ti'm ‘E:g'::r <4gégid 15(3) 23,2 khang sinh ciia bénh nhan. '
Ien su' s - i 3.3. Ti lIé KPC, OXA-48 va ca éu to
dung khang Khéng 61 27.2] ién quanl ¢ ' va cac yeu to
sinh Khong rd 63 28,1

EHCRKP
[CINon-CRKP ‘

Ti 1& At bién gen KPC

Biéu dé 1. Ti Ié CRKP
Nhan xét: Cac chung CRKP chi€m ti I€ 39,3%.
Bang 4. Phian b6 cdc dot bién gen theo cadc yéu té'lién quan

Ti 1& dét bién gen OXA-48

Biéu dé 2. Ti I€ dot bién gen KPC va OXA-48
Nhan xét: Ti |é dot bi€n gen KPC va OXA-48
[an lugt 1a 22,7% va 73,9%.

RPN KPC OXA-48
Yeu'tolien auan iy opt) [ (D %M [ b | (1) %) | ()%(m) [ p
Tién st sir dung khang sinh
c8 95,0%(19) | 95,6%(65) 98,5%64) | 87,0%(20)
Khong 0,0%(0) 2,9%(2) | 0,488 | 0,0%(0) 8,7%(2) | 0,039
Khong 15 5,0%(1) 1,5%(1) 1,5%(1) 4,3%(1)
Pé khang ertapenem
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Khang 90,0%(18) 82,4%(56) 0.509 89,2%(58) 69,6%(16) 0.043
Khéng khang 10,0%(2) 17,6%(12) ' 10,8%(7) 30,4%(7) '
Pé khang ba loai carbapenem
Khang 70,0%(14) | 70,6%(48) | | qo9 |_269%(50) | 52,2%(12) | 034
Khéng khang 30,0%(6) | 29,4%(20) ' 23,1%(15) | 47,8%(11) '

Nhan xét: Tim thdy mai lién quan cé y nghia
thdng ké gilta dot bién gen OXA-48 vGi nhom
bénh nhan co tién sir si dung khang sinh, dé
khang ertapenem va dé khang cung lic 3 loai
khang sinh imipenem, meropenem va ertapenem.

IV. BAN LUAN

4.1. Pic diém chung cua ddi tuong
nghién ciru. Két qua nghién clru cho thay bénh
nhan thudc nhém >60 tudi chiém ti 1& cao_nhat
(67,0%). biéu nay cho thay nguy cg nhiém K.
pneumoniae tang lén dang k€ & bénh nhan I6n
tudi, cé thé do suy gidm mién dich va bénh ly
nén kem theo. V& khoa diéu tri, khoa T6ng hop
va khoa ICU ¢4 ti 1& nhiém K. pneumonlae cao
nhat, lan lugt la 28,1% va 27,2%. KEt qua nay
tugng dong vdi Mohamed Gandor (2021) cling
cho biét ICU la khoa co ti 1é nhiém cao nhat [4].
Vé thai gian nam vién, két qua nghlen clu cho
thay ti 16 nhiém K. pneumoniae mé&c phai tai
cong dong chiém 54,9% cao hon nhém nhiém
khudn bénh vién chié’m 45,1%. Trong nghién
cltu nay, ti 1€ bénh nhan cd tién s st dung
khang sinh trong vong mot thang trudc do
nhiém K. pneumoniae cao nhat chiém 44,6%.
Piéu nay cé thé do théi quen st dung khang
sinh mét cach dai tra trong cong dong.

4.2, Ti Ié CRKP va cac yéu to lién quan.
Nghién clu cho thay ti 16 CRKP chiém 39,3%.
Tai Viét Nam, két qua nay tuong dong vdi
Nguyén Chi Nguyéen (2022) tai Thanh ph6 Can
Tho véi ti Ié CRKP 31,9% [2]; két qua cling kha
tugng dong véi Nguyen Hitu Ngoc Tuan (2023)
tai BEnh vién Nguyén Tri Phugng vdi 29,6% [3].
Trén thé gidi, nghién clu nay tudng dong vdi
nhom Xiaoli Jian va cong su (2022) tai Trung
Quoc vdi ti 1€ CRKP 37,0% [5]. Tuy nhién, nhom
Mohamed Gandor (2021) cho thdy ti I€ nay Ién
dén 66,1% [4]. Nhin chung cd su khac nhau vé
ti & CRKP gilfa cac nghién clu trong va ngoai
nudc. Su khac nhau nay cé thé do diéu kién dia
ly, thdi gian trién khai thuc hién nghién cltu, ddc
diém bénh nhan nhiém khuan va chién lugc klem
soat nhiém khudn gitfa cAc bénh vién va qudc
gia. V& nhém tudi, CRKP phd bién nhit & nhém
bénh nhan >60 tudi (79,5%), c6 y nghia théng
ké (p<0,05). Diéu nay cé thé do bénh nhan cao
tudi terdng ¢ nhiéu bénh ly nén, hé mien dich
suy giam, va ti 1& si dung khang sinh cao hgn.
Trong nghién clru nay, khoa ICU cd ti Ié nhiém

CRKP cao nhat (42,0%). biéu nay phan anh thuc
t&€ rang bénh nhan ICU thuGng phai dat ndi khi
quan, thd may va st dung khang sinh phé rong
kéo dai, tao dp luc chon loc cho vi khudn dé
khang. Ti Ié CRKP cao nhdt trong nhom bénh
nhan co thdi gian nam vién >48 gid (68,2%) va
co tién s str dung khang sinh trong vong mot
thang trudc dé (95,5%), c6 y nghia thong ké
(p<0,05). Viéc lam dung khang sinh, dac biét la
nhom carbapenem la yeu t6 quan trong thic day
su xuat hién cla vi khuan da khang.

4.3. Ti lé dot bién gen KPC, OXA-48 va
cac yéu to lién quan. Két qua nghién ctu nay
cho thay ti I€ d6t bién gen OXA-48 cao vugt troi
so vGi KPC, trai ngudc vdi nhiéu nghién clu tai
cdc qudc gia khac. Cu thé, gen OXA-48 dudc
phat hién & 73,9% ching CRKP, trong khi
gen KPC chi chiém 22,7%. So sanh vgi Abolfazl
(2020) tai Iran, ti 16 CRKP mang gen KPC lai rat
cao (72,0%) va OXA-48 chi chiém 4,0% [6], cho
thdy su khac biét ro rét vé phan bo gen khang
carbapenem theo viung dia ly. Trong khi do,
Marva S. Taha va cong su (2022) lai ghi nhan ti
Ié thdp han dang k& véi KPC chiém 4,0%, OXA-
48 la 15,5%, cho thay mdc do luu hanh cac gen
nay cd thé thay ddi theo thdi gian va bdi canh
bénh vién [7]. Mot yéu t6 dang luu y la mdi lién
hé gilfa tién s sir dung khang sinh trong vong
moét thang va su xuat hién cla ching CRKP
mang gen OXA-48. Trong nghién clfu nay, co
dén 98,5% ching CRKP mang OXA-48 c6 s
dung khang sinh (p<0,05), méi lién quan cd y
nghTa théng ké. Tuy nhién, 8 nhém mang KPC, ti
Ié nay la 95,0% nerng khong oy ngh|a thong
ké (p>0, 05), diéu nay gdl y rang viéc lam dung
khang sinh cd thé la y&u t6 thdc ddy su lan rong
cia chiung mang OXA-48. Lién quan dén dé
khang ertapenem, ca hai dot bi€n gen KPC va
OXA-48 déu dugc phat hién vdi ti 1& cao (90,0%
va 89,2% tuong ('ng). Tuy nhién, chi cd su lién
quan cé y nghia théng k& vd&i gen OXA-
48 (p<0,05), trong khi gene KPC khong co su
khac biét ro rét (p>0,05). Diéu nay phu hgp véi
déc diém cla OXA-48 thudng bi€u hién mirc dd
dé khang nhe v@i imipenem va meropenem,
nhung lai dé khang manh véi ertapenem. Ngoai
ra, khi phan tich ching CRKP dé khang ca ba loai
carbapenem (ertapenem, imipenem,
meropenem), ti & mang OXA-48 ti€p tuc cao
(76,9%, p<0,05) cé y nghia thong ké. Trong khi
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dd, gen KPC tuy chiém 70,0% nhung khong dat
y nghia théng ké (p>0,05). Diéu nay cho thay
trong quan thé vi khudn dé khang hién nay,
gen OXA-48 c6 thé dang gilr vai trd chd dao hon
so vdi gen KPC, dong thdi nhan manh tam quan
trong clia viéc gidm sat va kiém sodt su’ lan rong
clia cac chung nay.

V. KET LUAN

_Ti |é cac ching CRKP phan Iap tir bénh nhan
nhiém khuan la 39,3%. Bénh nhan & do tudi
>60, ndm vién tai khoa ICU va khoa Téng hap,
<6 thos gian ndm vién >48 gid va co tién sir sur
dung khang sinh trong vong mot thang truéc la
nhitng yéu t6 lién quan dén nhiém khudn CRKP.
Ti & CRKP mang gen KPC chiém 22,7%,
gen OXA-48 chiém ti Ié 73,9%. Trong dé, dot
bién gen OXA-48 cd lién quan dén tién st dung
khang sinh va tinh trang dé khang ca ba loai
khang sinh carbapenem (imipenem, meropenem,
ertapenem), ddc biét la ertapenem.
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THU'C TRANG QUAN LY TANG HUYET AP VA CAC YEU TO LIEN QUAN CUA
NGU'O'I BENH TAI MOT SO TRAM Y TE XA TiNH NINH BINH NAM 2021

Nguyén Hoang Giang"*, P§ Tra My', Nguyén Thi Thiing',

TOM TAT.

Tang huyet ap (THA) la bénh khong lay nhiém
phé bién tai Viét Nam. Nghién ciru t|m h|eu thuc trang
thuc hanh ty quan ly (TQL) THA va céac yéu tG lién
guan cta ngudi bénh tai 6 tram y t& xa thudc tinh
Ninh Binh nam 2021. Thiét k& nghién c(u mé ta cat
ngang va thu thap dir liéu qua phong van bang bd ciu
héi cau tric trén 492 ngudi bénh. Chi 36% bénh nhan
dat mirc thyc hanh TQL THA t6t vdi diém thu‘c hanh
trung binh 1a 2,41/4 diém. Cac noi dung c6 diém cao
nhat 13 tudn tha diéu tri bing thudc va tai kham dinh
ky (2,85) va diéu chinh 16i song (2,67). Ngugc lai, tu
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giam sat triéu ching (2,15), tu theo doi huyét ap
(2,29), va tuang tac véi nhan vién y t€ va ngudi than
(2,08) con han ché. Két qua phan tich hoi quy logistic
da bién cho thay cac yéu t6 anh hudng dang ke dén
thuc hanh ty quan ly THA bao gom tw danh gla huyet
ap dugc kiém soat, kién thirc vé THA va viéc tiép can
quan ly diéu tri tai cd s3 y t&. Cac cerdng trinh can
thiép can ting cudng gido duc stic khoe, hd trg theo
doi huyét ap va nang cao kha nang ti€p can dich vu y
té€ nham cai thién hiéu qua quan ly bénh. Tur khoa:
Tang huyét ap, tu quan ly, tuan tha diéu tri, tram y té.
SUMMARY

SELF-MANAGEMENT OF HYPERTENSION

AND ASSOCIATED FACTORS AMONG
HYPERTENSIVE PATIENTS MANAGED AT

SELECTED COMMUNE HEALTH STATIONS

IN NINH BINH PROVINCE IN 2021
Hypertension (HTN) is a prevalent
communicable disease in Vietnam. This

non-
study



