TAP CHi Y HOC VIET NAM TAP 524 - THANG 3 - SO 2 - 2023

guideline for diabetes management in chronic
kidney disease.

6. Kondo M., Toyoda M., Miyatake H et al
(2016). The Prevalence of 25-hydroxyvitamin D
Deficiency in Japanese Patients with Diabetic
Nephropathy. Internal medicine (Tokyo, Japan),
55, 2555-2562.

7. Xie S., Huang L., Cao W. et al (2019).
Association between serum 25-hydroxyvitamin D
and diabetic kidney disease in Chinese patients
with type 2 diabetes. PLoS ONE, 14(4).

8. Zhang Z., Sun L., Wang Y. et al (2008).
Renoprotective role of the vitamin D receptor in
diabetic nephropathy. Kidney International,
73(2), 163-171.

NGHIEN CU’'U TY LE KLEBSIELLA PNEUMONIAE SINH AMPC BETA-
LACTAMASE VA GEN MA HOA ENZYME AMPC BETA-LACTAMASE

Tran P Hung!, Vwong Biao Thy2, Tran Linh Son?

TOM TAT

Nghién cru da thuc hién tai bénh vién da khoa
thanh ph6 Can Thd va tién hanh mau xét nghiém tai
MEDLATEC Can thg tur thang 1 ndm 2022 dén thang
12 ndm 2022. Thiét k& nghién ciru: m6 ta cat
ngang, chon_mau thuan tién, s6 ching thu thap dugc
la 262 mau. Két qua: cac chung Klebsiella
pneumoniae cd AmpC (+)/ESBL (-) co ty |é khang cao
nhat trén cac nhom beta-lactam va ca cac khang sinh
phGi hop cd chat (c ché beta-lactam, khang cao nhat
la Ampicillin va Amox- Clavulanate déu co ty 1€ khang
93,75%. Tié€p dén la nhém khang sinh Cephalosporin
thé hé 2 va thé hé 3 (Cefuroxime, Ceftazidime,
Cefotaxime, Ceftriaxone) co ty 1&é khang tur 68,75%-
81,25%. Ty lé khang ddi v&i nhém khang sinh
Cephalosporin thé hé 4 (Cefepime) cling da khang vai
ty 1é 62,5%. DGi v&i nhom Carbapenem ciing khang
vGi ty 1€ 50% do6i vGi Imipenem va Meropenem; va
56,3% - cao hon ddi véi hai khang sinh cliing nhom la
Doripenem, Ertapenem. Ty 1é khang ddi vSi nhém
khang sinh Quinolon cling khang & mlc cao
Levofloxacin la 50% va Ciprofloxacin 56,3%. Ty lé
khang thap nhat la Amikacin 37,5%. Két Luan:
Klebsiella pneumoniae da khang hau hét cac loai
khang sinh dang st dung véi ty 1€ cao, véi ca cac
khang sinh thé€ hé mdi nhat nhu cephalosporin thé hé
4 va ca cdc loai khang sinh nhém carbapenem, quinlon
V@i ty 1€ trén 50%.

T Khoa: Dé khang,
lactamase, gen ma hoa.
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Hospital and samples were tested at MEDLATEC Can
Tho from January 2022 to Decenber 2022. Study
design: Cross-sectional description, convenient
sampling, the number of strains collected was 262
samples. Results: Klebsiella pneumoniae strains with
AmpC (+)/ESBL (-) had the highest resistance rates on
beta-lactam groups and also on combination
antibiotics with beta-lactam inhibitors, the highest
resistance was Ampicillin and Amox- Clavulanate had a
resistance rate of 93.75%. Next was the second
generation and third generation Cephalosporin
antibiotics  (Cefuroxime, Ceftazidime, Cefotaxime,
Ceftriaxone) with resistance rates from 68.75% to
81.25%. The rate of resistance to the 4th generation
Cephalosporin antibiotic group (Cefepime) was also
resistant to 62.5%. Carbapenem group is also
resistant to 50% of Imipenem and Meropenem; and
56.3% - higher for two antibiotics of the same group,
Doripenem, Ertapenem. The rate of resistance to
quinolones, which were also resistant to high levels of
Levofloxacin, was 50% and ciprofloxacin 56.3%. The
lowest resistance rate was Amikacin 37.5%.
Conclusion: Klebsiella pneumoniae was resistant to
most currently used antibiotics with a high rate, with
both the latest generation antibiotics such as 4th
generation cephalosporins and carbapenem and
quinlon antibiotics with rates above 50%.
Keywords: Resistance, ESBL,
lactamase, coding gene.

I. PAT VAN PE

Hién nay, tai Viét Nam cling nhu trén thé
gidi, Klebsiella pneumoniae dugc biét dén nhu la
mot trong nhiing vi khudn da khang khang sinh
hang dau. Su khang khang sinh clia vi khuan nay
nguy hiém bdi vi ban than loai vi khudn nay cd
khda ndng sinh dugc cac loai enzyme beta-
lactamase nhu: beta-lactamase phd rdng va cac
AmpC- B lactamase [3]. Cac enzyme nay lam
bién ddi, pha hly ciu tric hdéa hoc cua khang
sinh [1] thu6c nhém beta-lactam dac biét dGi vdi
penicillins va Cephalosporins thé hé thr 3 [1].
Trén thuc t€ da c6 nhitng bao cdo khang sinh do
chiing vi khuan Klebsiella pneumoniae da khang
v@i cac nhdm khang sinh nhém beta-lactam

AMPC beta-
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nhung enzyme beta lactamase phd rong lai &m
tinh. Do véy, d€ gop phan lam sang td hon vé
AmpC beta- lactamase ching t6i thuc hién dé tai
vGi hai muc tiéu:

1. Xac dinh ty 1é Klebsiella pneumoniae sinh
AmpC beta-lactamase bang ky thuét sang loc.

2. Xac dinh ty Ié Klebsiella pneumoniae mang
gen md héa AmpC beta-lactamase bang ky thuat
PCR (Polemerase Chain Reaction-phan uhg chuoi
polymerase).

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tuong nghién clru. Klebsiella
pneumoniae dugc phan lap tUr cac bénh ph5m
xét nghiém vi sinh khoa xét nghlem bénh vién da
khoa thanh phd Can Tho va tién hanh mau xét
nghiém tai MEDLATEC Can thd tir thang 1 nam
2022 dén thang 12 nam 2022.

2.2. Vat liéu nghién ciru

2.2.1. Dinh danh Klebsiella pneumoniae

Ky thuat dinh danh vi khuan: kj thudt vi
sinh ldam sang thuGng quy [5]

Dinh danh bdng kit dinh danh API 20E cla
hang Bio-Merieux - Phap.

2.2.2. V4t liéu, dung cu sinh phdm thuc
hién cho k¥ thuét sang loc va xac dinh kiéu hinh
AmpC beta-lactamase ky thuat thr nghiém ba chiéu.

- Méi trudng MHA - kit thuong phdm cua
hang Bioteck - Viét Nam.

- May do do duc.

- Thudc do chuyén dung do dudng kinh
vling Uc ché vi khuan.

- Khoanh gidy khang sinh Cefoxitin 30 pg
cta hang Liofilchem - Y.

- Dao cdt nhé vé trung; s dung loai dao cét
mo bénh hoc.

- Chaing vi khudn chudn qudc t& Escherichia
coli ATCC 25922: am tinh v8i Ampc B lactamase.

- Chang vi khudn chudn quéc té Klebsiella
pneumoniae ATCC 700603: duang tinh v8i AmpC
beta-lactamase.

2.2.3. Vat liéu, dung cu cho thuc hién ky
thuat PCR da moi phat hién gen ma héa AmpC
beta-lactamase

V4t liéu va dung cu, sinh phdm cho qua trinh
tach chiét DNA va PCR da moi

- Nudc cat vo trung cho PCR.

- BO kit tach chiét DNA tu dong trén may
tach chiét DNA/RNA tu dong Mac napure 24
(Hang Roche).

- B6 mdi (MOXMF, MOXMR, CITMF, CITMR,
DHAMF va DHAMR; ACCMF, ACCMR, EBCMF va
EBCMR; FOXMF va FOXMR) PCR ctia hang IDT - My

- Taq DNA polymerase (5U /uL) cla hdang Anh.
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- B0 dém Taq 10X véi KCl clia hang Bioline - Anh.

- Tris-HCI (pH 8,4) cla hang Bioline - Anh.

- DNTPs 10Mm cla hang Bioline - Anh.

V4t liéu va dung cu, sinh phdm cho dién di
san pham PCR

- Agarose Bioline - Anh.

- Redsafe ctia hang INtRON.

- Thang DNA chuén, 100 bp (Bilone - Anh).

- May dién di Labnet.

- May chup anh gel OmniDoc cta hang
Cleaver Scientific.

Chu trinh nhiét cho phan 'nhg PCR da moi
phat hién gen ma héa AmpC beta-lactamase

Tién hanh thuc hién phan ng PCR da moi
theo chu ky nhiét nhu sau:

+ 94°C trong 3 phut

+ 25 chu ky:

- 94°C trong 30 giay

- 64°C trong 30 giay

- 72°C trong 1 phut

+ 72°C trong 7 phut

2.3. Phuang phap nghién ctiu

2.3.1. Thiét ké nghién ciu.
nghién cfu mo ta._

2.3.2. Co mau nghién ciru. Cong thic tinh
¢ mau t6i thiéu

Cong thdc nghién can tinh theo cong thic
nghién clu xac dinh ty 1€ [6].

zZ ,p(1—p)
d2

Trong do: - n: c& mau tdi thiéu

- Z(1-a/2): Z = 1,96.

- d: khoang sai léch mong mudn, Iua chon d
= 0,05 (do tin cay 95%).

- p: ty |é Klebsiella pneumoniae sinh AmpC -
beta-lactamase du’ doan cho quén thé vi khuin
nghién clu

-q:l-p

Chon mau: chon mau thuan tién, s6 chdng
thu thap dugc 13 262 mau.

Tiéu chi lua chon: Cic chung vi khuan da
dugc nudi cdy, dinh danh theo tiéu chuén da néu.

Tiéu chuan loai trar:

+ Cac chung Klebsiella pneumoniae tor cac
bénh pham phan va mau bénh phdm nghi ngd
do ngoai nhiém hodc 1a vi khuén chi binh thudng
(phan).

+ Cac ching Klebsiella pneumoniae phan lap
dugc tr nhiéu loai bénh phdm khac nhau trén
cling mét bénh nhan trong ciing mot thdi diém.

+ Cac chung Klebsiella pneumoniae phan lap
dugc tir mau bénh pham nudc ti€u: cdy dinh
lugng cé ndng dd vi khudn <103 CFU/mL nudc

Thiét ké

n =
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ti€u/bach cau nudc tiéu am tinh.

2.4. Thai gian nghién ciru. Can tho tu
thang 1 nam 2022 dén thang 12 nam 2022.

2.5. Quy trinh nghién ciru B

Quy trinh nghién ctu: Thu thdp mau vi
khudn nghién c(tu: 18y bénh phdm - nudi ciy
bénh phdm - phén I4p va dinh danh vi khun:
thuc hién theo ky thuat thuong quy tai phong xét
nghiém vi sinh. B

Tién hanh song song 4 thir nghiém trén moi
chling vi khuan nghién cliu:

+Th nghiém sang loc  Klebsiella
pneumoniae sinh Ampc beta-lactamase bang
phuong phap sang loc ban dau véi khoanh giay
Cefoxitin 30ug theo phuong phap khang sinh d6
Kirby - Bauer thuGng quy;

+ Thir nghiém xac dinh ki€u hinh ky thuét ba
chiéu véi khoanh gidy khang sinh Cefoxitin 30ug
va tién hanh thr nghiém phat hién AmpC beta-
lactamase bang ky thudt PCR da moi. Qua trinh
thuc hién ludn dugc thuc hién song song vdi cac
mau vi khuan chuén (duong tinh va &m tinh) dé
dam bao chat lugng cac khau cta qua trinh thir
nghiém va kiém soat chat lugng hda chat, vat tu
sinh phdm dam bao chat lugng.

+ Thi nghiém xac dinh ESBL bdng phuong
phap dia két hgp xac dinh dugc nhém cé ESBL
(+) va ESBL (-) tir d6 chon loc dugc nhom vi
khu&n c6 AmpC (+)/ESBL (-).

+ Cubi cung ti€én hanh th nghiém khang
sinh d6 thudng quy vdi Klebsiella pneumoniae
theo hudng dan cla CLSI 2018 [7] trén nhom vi
khuén c6 AmpC (+)/ESBL (-).

2.6. Thu thap - luu trir va xir ly so liéu.
Kiém tra tirng phiéu thu thap, ghi chép day du
thong tin. Sau khi thu thap s6 liéu dugc ma hoa
va phan tich théng ké theo cac thuat toan dugc
st dung trong y hoc v&i phan mém SPSS 18.0 va
excel.

INl. KET QUA NGHIEN cU'U

3.1. K& qua phuang phap sang loc bang
khoanh gidy Cefoxitin

Bang 3.1: Ty Ié phat hién AmpC beta-
lactamase bang ky thuat sang loc bang
khoanh gidy Cefoxitin 30 (ug)

AmpC beta-lactamase
(n=262)
Duong Am tinh
tinh (%) (%)
Klebsiellapneumoniae 128 134
Ty 1€ (%) 48,9 51,2

Bang két qua trén thay, trong nghién clru cla
chuing tdi, ty Ié phat hién AmpC beta-lactamase ctia

Klebsiella pneumoniae bdng phuang phap sang loc
s dung khoanh gidy Ceioxitin la kha cao: ty Ié
ducng tinh 13 128/262 (48,9%).
3.2. Két qua cua ky thuat ba chiéu cai
tién phat hién AmpC beta-lactamase
Bang 3.2: Ty Ié phat hién AmpC beta-
lactamase bang ky thuat ba chiéu
AmpC beta-
lactamase (n=262)
Duong | Am tinh
tinh (%) | (%)
Klebsiella pneumoniae 80 182
Ty 1€ (%) 30,5 69,5
A: 1. Duong tinh; 2. Am tinh. B: 1. Ching
duong. 2. Chiing am. 3; Mau am tinh 4. Mau

dudng tinh
ey ; r o ~u
- w2 4:‘*4

S

‘ siniis EB‘ i
Hinh 3.1: Hinh anh két qua xét nghiém sang loc
AmpC bang Cefoxitin (A) va xdc dinh kiéu hinh
AmpC bang phuong phap 3 chiéu cai tién (B).

3.3. Két qua cua phuong phap PCR da moi
Bang 3.3: Ty 1é phat hién Klebsiella
pneumoniae mang gen ma hoa cho AmpC
beta-lactamase bang ky thudt PCR da moi
Gen ma héa AmpC

beta-lactamase
Du'ong tinh| Am tinh

Klebsiella pneumoniae 24 238
Ty 1€ (%) 9,2

2 chibionl

Hinh 3.2: Xac dinh Klebsiella pneumoniae mang
gen ma hoa cho AmpC beta-lactamase béng ky
. thudt PCR da moi.

1. Mau chuing "Am’; 2. Mau chung "Dutong”;
3. Mau thu nghiém “"Duong tinh *, 4. Mau thu
nghiém “Am tinh ”.

Bang 3.4: Ty Ié phdn bé cdc kiéu gen
ma hoa cho AmpC beta-lactamase trén
Klebsiella pneumoniae nghién cuu

SO lugng | Ty lé
st (n=24) | (%)

Kiéu gen
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;| MOX-1, MOX-2, CMY-1, 0 0
CMY-8 to CMY-11
5 AT-1to LAT-4, CMY-2t0] 0
CMY-7, BIL-1
3 DHA-1, DHA-2 24 100
4 ACC 0 0
5 MIR-1, ACT-1 0 0
6 FOX-1 to FOX-5b 0 0

3.4. Ty I€ Klebsiella pneumoniae sinh ESBL
Bang 3.5: Ty Ié vi khuan Klebsiella
pneumoniae sinh ESBL

ESBL (n=262)
Dudng tinh| Am tinh

Bang 3.7: Két qua khang sinh dé cua nhom Klebsiella

Klebsiella pneumoniae

130

132

Ty 1€ (%)

49,6

50,4

Bdng 3.6: Ty Ié vi khudn Klebsiella
pneumoniae sinh ESBL trén nhom AmpC
(+) theo phuong phap 3 chiéu cai tién.

AmpC beta-lactamase
(+) (n=80)
ESBL (+) | ESBL (-)
Klebsiella pneumoniae 48 32
Ty 1€ (%) 60,0 40,0

4.Tinh hinh khang khang sinh cua
nhom Klebsiella pneumoniae c6 ESBL (-)/
AmpC (+) véi phuong phap 3 chiéu cai tién.

pneumoniae co AmpC(+)/ESBL (-)

khac nhu TEM-1 hoac ESBL nhu SHV-5. Bac biét

s . Pé khang Trung gian Nhay cam
STT Loai khang sinh n % n % n %
1 Ampiciilin 30 93,8 2 6,3 0 0
2 Cefuroxime 26 81,3 0 0 6 18,8
3 Ceftazidime 26 81,3 2 6,3 4 12,5
4 Ceftriaxone 22 68,8 0 0 10 31,3
5 Cefotaxime 26 81,3 0 0 6 18,8
6 Cefepime 20 62,5 2 6,3 10 31,3
7 Amox-Clavulanate 30 93,8 0 0 2 6,3
8 Ampi-Sulbactam 28 87,5 0 0 4 12,5
9 Piper-Tazobactam 16 50,0 10 31,3 6 18,8
10 Doripenem 18 56,3 12 37,5 2 6,3
11 Ertapenem 18 56,3 2 12,5 10 31,3
12 Imipenem 16 50,0 8 25,0 8 25,0
13 Meropenem 16 50,0 0 0 16 50,0
14 Gentamicin 16 50,0 4 12,5 12 37,5
15 Tobramycin 22 68,8 2 6,3 8 25,0
16 Amikacin 12 37,5 12 37,5 8 25,0
17 Ciprofloxacin 18 56,3 4 12,5 10 31,3
18 Levofloxacin 16 50,0 2 6,3 14 43,8
19 Co-trimoxazol 18 56,3 0 0 14 43,8
Ty Ié (%) khang khang sinh> ching Klebsiella pneumoniae, ty 1é vi khuan
o ' : dugng tinh véi AmpC beta-lactamase theo
® phuong phdp sang loc bdng khoanh gidy
@ Cefoxitin la 49%, ty 1€ nay la kha cao. Tuy nhién,
3 I B phuong phap sang loc AmpC beta-latamase bang
2 khoanh gidy Cefoxitin bi han ché bdi c6 thé bi
10 I anh hudng néu vi khudn c6 sinh beta- lactamase

& &
<

Biéu db 3.1: Ty té khang khang sinh cda
Klebsiella pneumoniae
IV. BAN LUAN
4.1. Ky thuat xac dinh AmpC beta-

lactamase chua dudc chudn héa. K&t qua
nghién clu cla chung toi khao sat dugc 262
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gen md hda cdc AmpC beta-lactamase cd thé
nam trén nhiém sdc thé hodc ndm trén cac
plasmid. D6 la van dé phuc tap, vi cac vi khuin
c6 mang plasmid chlfa cac gen ma hoéa AmpC
beta-lactamase déu c6 thé mang ca cac gen sinh
beta- lactamase khac va ESBL [1], [8]. So sanh
vGi moOt s6 nghién cttu vé AmpC beta-lactamase
khac tai Viét Nam da dugc bao cao thi ty Ié sinh
AmpC beta- lactamase nghién clfu nay cao han
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nhiéu vGi cac bao cao trudc dod, nhung cac
nghién clu trudc do6 thudng khéng dé cap dén
phuong phap phat hién AmpC dan dén khé danh
gid mdt cach chinh xac. Ty I& phat hién vi khudn
mang gen ma hdéa AmpC beta-lactamase bdng
phuong phap PCR da moi.

4.2. Gia tri cha test AmpC beta-
lactamase. D& danh gid vai trd cia AmpC beta-
lactamase vGi su’ khang khang sinh, ching t6i da
khao sat nhdm vi khudn c6 AmpC beta-lactamase
duong tinh theo phuong phap xac dinh ki€u hinh
bang k¥ thuat 3 chiéu (bdi theo nhiéu tac gia
phuong phép xac dinh ki€u hinh bang ky thuét 3
chiéu hay chat c ché€ Ampc beta-lactam bdng
acid Boronic c6 do dac hiéu cao trong phat hién
AmpC beta-lactamase [1], [2], [3], [8], dong thai
dé€ loai bé anh hudng bdi ESBL, ching t6i cd tién
hanh song song ky thuat xac dinh ESBL tur dé
ching toi lua chon dugc nhém Klebsiella
pneumoniae cOAmpC (+) (phuong phap 3 chiéu
va ESBL (-) theo phuong phap dia két hgp,
ching t6i goi tat la cac ching Klebsiella
pneumoniae Ampc (+)/ESBL(-). Két qua trén
nhan thdy trén nhém vi khuén khao sat nay vi
khuén Klebsiella pneumoniae khang khéng sinh &
hau hét cac loai khang sinh dang st dung, han
nifa 1a déu khang & ty 18 rat cao. Theo biéu dd
3.1 cho thdy, trén cac chang Klebsiella
pneumoniae c6 AmpC (+)/ESBL(-) c6 ty Ié khang
cao nhat trén cadc nhom beta-lactam va ca cac
khang sinh phdi hop cé chat (c ché beta-lactam,
khdang cao nhat la Ampicillin va Amox-
Clavulanate déu cé ty |é khang 93,75%. Ti€p dén
la nhéom khang sinh Cephalosporin thé hé 2 va
thé hé 3 (Cefuroxime, Ceftazidime, Cefotaxime,
Ceftriaxone) co ty 1€ khang tur 68,75%- 81,25%.
Ty 1€ khang d6i v nhém khang sinh
Cephalosporin thé hé 4 (Cefepime) cling da
khdang voi ty 1é 62,5%. DG6i v nhém
Carbapenem ciing khang vGi ty Ié 50% doi vdi
Imipenem va Meropenem; va 56,3% - cao han
dGi vGi hai khang sinh cing nhém la Doripenem,
Ertapenem. Ty |é khang déi véi nhdm khang sinh
Quinolon cling khang & mirc cao Levofloxacin la
50% va Ciprofloxacin 56,3%. Ty |é khang thap
nhat la Amikacin 37,5%. Nhu vay, cho thady dugc
tinh trang khang khang sinh trén nhém vi khuén
khdo sat c6 Ampc (+)/ESBL (-) la dang bao
doéng, mac du da loai bé dugc vai trd cla ESBL
trén cac vi khuén nay. Ching da khang hau hét
cac loai khang sinh dang st dung véi ty Ié cao
(ching t6i khong khao sat vdi Colistin), vdi ca
cdc khang sinh thé hé mdi nhdt nhu
cephalosporin thé hé 4 va ca cac loai khang sinh

nhdm carbapenem, quinlon véi ty |é trén 50%
trd lén. D3c biét nhom vi khudn nay (cd sinh
AmpC beta-lactamase) co kha nang khong bi tc
ché€ bai cac chat (cché beta-lactamase nhu
clavulanate, tazobactam, day la van dé cap thiét
trén dugc Idam sang trong thdi gian téi can co cac
biét dugc co két hdp khang sinh vdi cac chat tc
ché AmpC beta-lactamase khac tuang tu vai tro
cla cac chat Uc ché beta-lactamase. Hodc su can
thiét phai phét hién cac ching vi khudn cé kha
nang sinh AmpC dé cac bac sy Idm sang can
nhac trong ké don diéu tri va sir dung cac khang
sinh phU hdp nhéat cd thé trén tirng ngudi bénh.

V. KET LUAN

1. Ty |é Klebsiella pneumoniae sinh AmpC
beta-lactamase bdng ky thudt sang loc si dung
khoanh gidy Cefoxitin la 49% va ky thuat 3 chiéu
la 31%.

2. Ty Ié Klebsiella pneumoniae c6 mang gen
ma hoa cho AmpC beta-lactamase bang ky thuat
PCR da moi la 9,2%. 100% cac ching Klebsiella
pneumoniae c6 gen ma hodéa AmpC beta-
lactamase.
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