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TOM TAT

Dt vin dé: Xdc dinh nong dg toi thiéu dé irc ché vi khudn phét trién ciia khang sinh Colistin
nham han ché téi da tic dung phu cia khang sinh Colistin dnh hweng dén bénh nhan. Muc tiéu
nghién cizu: (1) Xdc dinh ty 1é dé khang khang sinh nhém Beta- lactam va Quinolone cua vi khudn
Enterobacteriaceae; ty I¢ dé khang Colistin ciia ching vi khuan Pseudomonas aeruginosa. (2) Xac
dinh Minimum Inhibitory Concentration (MIC) cua Colistin bang phuong phdp Broth disk elution
trén vi khudn Enterobacteriaceae dé khang Beta- lactam va Quinolone; vi khudn Pseudomonas
aeruginosa dé khang Colistin trén may khang sinh do tw dong. DPoi twong va i phwong phdp nghién
ciru: Trong 208 chung vi khudn Enterobacteriaceae va P. aeruginosa gay nhiém khudn duoc phan
ldp, dinh danh, lam khdng sinh dé theo phwong phdp khang sinh dé tw déng, ¢6 77 chuing vi khudn
dé khang dwoc xdc dinh MIC cua Colistin bang phwong phdp Broth disk elution. Két qud: Trong so
208 chuing vi khudn diroc phan ldp c6 77 (37%) cho két qua dé khang khang sinh, c6 53/164 (33%)
chiing Enterbacteriaceae cho két qud dé khang véi khang sinh nhém Beta-lactam va Quinolone;
24/44 (54,5%) vi khuan Pseudomonas aeruginosa cho két qua dé khang véi khang sinh Colistin.
Trong 77 ching vi khudn dé khang dwoc nghién ciru, phdt hién 3 ching vi khudn cho MIC ciia
Colistin >4ug/L: chiing Proteus spp. cho két qua dé khang cao nhdt VOi ty 1€ 1a 75% (3/4), tiép theo
la chung Pseudomonas aeruginosa voi ty 1¢ 16,7% (4/24) va cudi cing la ching Klebsiella spp. voi

13% (3/23). Két lugn: Ty lé dé khang khang sinh nhom Beta- lactam va Quinolone cua vi khudn
Enterobacteriaceae 1a 32,3%; ty I¢ dé khang Colistin cia chuing vi khuan Pseudomonas aeruginosa
la 54,5%. Chuing Proteus spp. 6 MIC ciia Colistin >4ug/mL chiém ty 1é cao nhat véi 75%.

T khéa: Colistin, Pseudomonas aeruginosa, Enterobacteriaceae.
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ABSTRACT

INVESTIGATION OF MIC OF COLISTIN ON BETA-LACTAM AND
QUINOLONE RESISTANT ENTEROBACTERIACEAE, PSEUDOMONAS
AERUGINOSA BACTERIA RESISTANT TO COLISTIN
AT CAN THO UNIVERSITY OF MEDICINE AND PHARMACY
HOSPITAL IN 2022-2023

Duong Phuoc Trung®, Nguyen Thi Hai Yen, Nguyen Thi Be Hali,
Quach Le Thanh Thanh, Tran Ngoc Phung,
Ngo Gia Thu, Cao Thi Thu Hien
Can Tho University of Medicine and Pharmacy
Background: Determine the minimum temperature to inhibit the growth of Colistin
antibiotic to minimize the side effects of Colistin antibiotic affecting patients. Objectives: (1) To
determine the rate of resistance to Beta-lactams and Quinolones of Enterobacteriaceae bacteria;
rate of Colistin resistance of Pseudomonas aeruginosa strains. (2) To determine of Minimum
Inhibitory Concentration (MIC) of Colistin by Broth disk elution method on Enterobacteriaceae
resistant to Beta-lactams and Quinolones; Pseudomonas aeruginosa bacteria resistant to Colistin
on an automated antibiogram. Materials and methods: In 208 strains of Enterobacteriaceae and P.
aeruginosa bacteria causing bacterial infections, identified, and made as antibiograms according
to the automatic antibiotic chart method, there were 77 resistant bacterial strains identified MIC of
Colistin using Broth dis elution method. Results: Among 208 bacterial strains isolated, 77 strains
(37%) showed antibiotic resistance, 53/164 (33%) Enterbacteriaceae strains showed resistance to
Beta-lactam and Quinolone antibiotics; 24/44 (54.5%) bacteria Pseudomonas aeruginosa showed
resistance to Colistin antibiotic. Among 77 resistant bacteria strains studied, 3 strains of bacteria
with MIC of Colistin >4g/mL were detected: Proteus spp. showed the highest resistance with 75%
(3/4), followed by Pseudomonas aeruginosa with 16.7% (4/24) and finally Klebsiella spp. with 13%
(3/23) Conclusions: The rate of resistance to beta-lactam and quinolone antibiotics of
Enterobacteriaceae is 32.3%; the colistin resistance rate of Pseudomonas aeruginosa strain is
54.5%. Proteus strains with MIC of Colistin >4g/mL accounted for the highest proportion with 75%.
Keywords: Colistin, Pseudomonas aeruginosa, Enterobacteriaceae.

|. PAT VAN DE

Thubc khang sinh ra doi 1a mét budc ngoit quan trong trong cudc chién chdng lai bénh
nhidm khuan. Nhung céc vi khudn da khang thudc ndy tao ra mot enzym mang tén |a Beta-
lactamase phd rong (ESBL) khién chung da dé khang khang sinh, trong d6 c6 ca nhom khang
sinh Beta- lactam va Quinolone thudng dugc sir dung phé bién trong diéu tri bénh nhiém khuan.
Céc vi khuan gram am nhu Enterobacteriaceae (Escherichia coli, Klebsiella pneumoniae...) va
Pseudomonas aeruginosa la cac vi khuan thudng xuyén tiét enzym nay [1].

Theo két qua bao céo tinh hinh d& khang khang sinh nam 2019 tai bénh vién da khoa
khu vuc Cua Chi cho biét Escherichia coli dé khang 1én dén 70% véi cac thubc khang sinh
thudc nhom Beta-lactam va trén 60% véi cac thube khang sinh thuéc nhém Quinolone. Hau
nhu déu d& khang véi khang sinh Colistin mic d6 thap khoang dudi 10% nhung riéng
Proteus mirabilis d& khang Colistin 1én dén 94,3%; vi khuan Pseudomonas aeruginosa co
ty 1é dé khang Beta- lactam 1én dén 90% va Quinolone 14 trén 35%, con kha nhay cam véi
Colistin [2].

Chinh vi vay viéc xac dinh nong do tdi thiéu cua khang sinh c6 thé uc ché sy phat
trién cua cac chung vi khuan dic biét ddi voi khang sinh Colistin 1a hét sirc can thiét va cap
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béch. Bén canh do, Colistin 1a loai khang sinh rat doc ddi vi than nén can phai xéc dinh
chinh xac ndng d6 téi thiéu cua khang sinh c6 tac dung uc ché sy phat trién cua vi khuan
trude khi str dung cho viée diéu tri nham han ché téi thiéu cac bién chung ciing nhu tac dung
phu ma khang sinh nay gay ra. D6 1a ly do, nghién ctru: “Khao sat MIC cua Colistin bang
phuong phéap Broth disk elution trén vi khuan Enterobacteriacae dé khang Beta- lactam va
Quinolone; vi khuan Pseudomonas aeruginosa dé khang colistin bang may khang sinh d tu
dong tai Bénh vién Truong Pai hoc Y Dugc Can Tho nam 2022-2023” duoc thyc hién véi
2 muc tiéu sau: (1) Xac dinh ty 1é @& khang khang sinh nhém Beta- lactam va Quinolone
cua vi khuan Enterobacteriaceae; ty 1& dé khang Colistin caia ching vi khuan Pseudomonas
aeruginosa. (2) Xéc dinh MIC cua Colistin bang phuong phap Broth disk elution trén vi
khuan Enterobacteriaceae dé khang Beta- lactam va Quinolone; vi khuian Pseudomonas
aeruginosa dé khang Colistin trén may khang sinh do tu dong.

I1. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciu

Tét ca vi khuan Enterobacteriaceae va Pseudomonas aeruginosa phan lap duoc tai
Bénh vién Truong Pai hoc Y Dugc Can Tho nam 2022 - 2023.

2.2. Phwong phap nghién ctru
- Thiét ké nghién ciu: M6 ta cit ngang.
- C& mau: Ap dung cong thirc tinh ¢& mau cho wéc lugng mot ty 1¢.
rd—p)
d2

n: ¢& mau nghién ctru tbi thiéu can phai co.

Z: Heé sb tin cdy & mirc xac sudt 95% (o = 0,05) thi Z1-o2 = 1,96.

d: Sai sb chép nhan dugc. Chung t6i chon d = 0,01.

p1: Theo ti 1& d& khang Colistin cia Pseudomonas aeruginosa cua tac gia Biagio
Santella nam 2019 1a 5,7% [3], vay chon p1 = 0,06 => ny = 22

p2: Theo ti 1¢ dé khang Beta-lactam va Quinolone ctia Enterobacteriaceae cua tac
gia Patricia S. Bartley nam 2019 1a 91% [4], vay chon p2 =0,9=>n, =35

- Phuwong phap chon mau: Chon mau thuén tién.

- Ndi dung nghién ciu: Gom dic diém mau nghién cau (gidi tinh, tudi, mau bénh
pham, khoa phong), phan b céc loai vi khuan phan Iap duoc tir bénh pham, phan b kha
ning dé khang khang sinh theo tirng loai vi khuan va MIC cua Colistin trén cac chung vi
khuan dé khang.

- Phwong phap thu thap sé liéu:

Dit liéu duoc ghi nhan vao phiéu thu thap. Sau d6 duoc nhap va xt 1i sé liéu bang
phan mém théng ké SPSS phién ban 22.0 va Excel 2013.

Trong théng ké md ta, tit ca cac bién sb duoc thu thap s& tinh bang tan sé va ti 1é
vei khodng tin cay 95%. Trong thdng ké phan tich ding phep kiém 2 hoic Fisher’s Exact
Test dé xac dinh su két hop caa cac bién sb. Két qua dugc trinh bay dudi dang bang phan

phdi tan s, ti 1& va biéu do.

_ 2
n="2Z7 %
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I11. KET QUA

Tir thang 6/2022 dén thang 1/2023 c6 208 chung vi khuan dwoc phan 1ap tir cac mau
bénh phém tai Bénh vién Truong Pai hoc Y Duogc Can Tho va lam khéng sinh dd. Trong
208 chung vi khuan duoc phan 1ap ching Enterobacteriaceae chiém 78,8% (164/208) va P.
aeruginosa chiém 21,2% (44/208), chi yéu duoc phan 1ap tir mau bénh pham dam (45,6%),
ké dén 1a nudc ticu (22,6%).
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Biéu d6 1. Ty & céc loai vi khuan duoc phan lap
Nhan xét: Loai VK chu yéu chiém ty & cao nhét la Klebsiella spp. (36,1%), P.
aeruginosa (21,2%) va E. coli (20,7%). Cac chung vi khuan nhu Citrobacter spp. (7,7%),
Enterobacter spp. (8,2%) va Proteus spp. (6,3%) chiem ty ¢ thap.
Bang 1. Ty I¢ sinh ESBL theo tirng chung vi khuan

N Co6 sinh ESBL Khéng sinh ESBL Tong
Vi khuan 0 % 0 % 0 % p
E.coli 15 34,9 28 65,1 43 100
Enterobacter spp. 6 35,3 11 64,7 17 100 <0.001
Citrobacter spp. 9 56,2 7 43,8 16 100 '
Klebsiella spp. 21 28 54 72 75 100

Nhan xét: Trong 75 chung Klebsiella spp. ¢ 21 chung sinh ESBL (28%), trong 43
chung E.coli ¢6 15 chung sinh ESBL (34,9%), trong 17 chung Enterobacter spp. cé 4 ching
sinh ESBL (35,3%), trong 16 chung Citrobacter spp. cé 9 chung sinh ESBL (56,2%). Su
khéac biét gitra cac chung Enterbacteriaceae c6 sinh ESBL va khong sinh ESBL ¢6 y nghia
thdng ké (p<0,001).

Bang 2. Ty lé dé khang khéng sinh cua Enterobacteriaceae va P. aeruginosa

Sand | R Tong
n % n % n %
Enterobacteriaceae 111 67,7 53 32,3 164 100
P. aeruginosa 20 45,5 24 54,5 44 100
Tong 131 63% 77 37% 208 100

Nhan xét: C6 53/164 (32,3%) chung Enterbacteriaceae cho két qua dé khang voi
khang sinh nhom Beta-lactam va Quinolone; 24/44 (54,5%) vi khuan Pseudomonas
aeruginosa cho ket qua dé khang vai khang sinh Colistin.
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Bang 3. Ty 1é d& khang Colistin

MIC n %
<2ug/ml 67 87
>4ug/ml 10 13

Tong 77 100

‘Nhan xét: Trong 77 chung vi khuan dé khéng dwoc nghién ciru ¢6 10 (13%) ching
vi khuan cho két qua khang khang sinh Colistin bang phuong phap Broth disk elution.
Béang 4. Ty 1€ phan bo muc d6 dé¢ khang theo tac nhan gay bénh

Mirc do dé khéng
Vi khuan <2ug/ml >4ug/ml

n % n %
Proteus spp. 1 25 3 75
P. aeruginosa 20 83,3 4 16,7
Klebsiella spp. 20 87 3 13
E.coli 15 100 0 0
Enterobacter spp. 4 100 0 0
Citrobacter spp. 7 100 0 0

p 0,016

Nhan xét: Phat hién 3 chung vi khuan dé khang khang sinh Colistin: chung Proteus
spp. cho két qua dé khang cao nhat véi ty 16 1a 75% (3/4), tiép theo 1a chung Pseudomonas
aeruginosa véi ty 1& 16,7% (4/24) va cudi cing 1a chung Klebsiella spp. v&i 13% (3/23).

Su khac biét giita cac chung vi khuan dé khang va trung gian c6 ¥ nghia thong ké
(p=0,016).

IV. BAN LUAN

Trong nghién ctru caa chung téi phan lap dugc 6 loai VK, trong d6 cé 4 loai VK chu
yéu chiém ty 1¢ cao nhat 1a: Klebsiella spp. (36,1%), tiép theo la P. aeruginosa (21,2%), ké
dén 13 E. coli (20,7%) va Citrobacter spp. (7,7%). Két qua nghién ctu caa ching toi phi hop
véi mot s6 nghién cau khac. Trong nghién ctiu cua tac gia B. B. Long 2013 véi 3 loai VK
thudng gap: K. pneumoniae (27,9%) chiém ty 1 cao nhat, tiép theo 1a E. coli (23,6%), ké dén
la P. aeruginosa (19,9%) [5]. Két qua nghién cau cua ching toi khac biét voi Tran Thi Mai
Hung (2022) [6] voi ty I€ nhiém vi khuan gram am lan luot I E. coli chiém ty 1& cao nhét voi
34,3%, tiép theo 1a P. aeruginosa 17,7%, Enterobacter spp. va Klebsiella spp. chiém ty 1&
Ién lwot 12 13,7% va 7,4%. Trong 164 chung vi khuan Enterobacteriaceae dugc phan 1ap cé
51 (31,1%) duong tinh vai ESBL. Trong do, 75 chung Klebsiella spp. ¢6 21 chung sinh ESBL
(28%), trong 43 chung E.coli c6 15 chung sinh ESBL (34,9%), trong 17 chiang Enterobacter
spp. ¢6 6 chung sinh ESBL (35,3%), trong 16 chung Citrobacter spp. ¢6 9 chung sinh ESBL
(56,2%). Su khac biét gitra cac chung Enterbacteriaceae c6 sinh ESBL va khéng sinh ESBL
c6 y nghia thdng ké (p=0,000). So sanh vai nghién ctru cua tac gia Telku (2019) [1], trong tat
ca cac chung VK Enterobacteriaceae dugc phan lap cd ty 1¢ duong tinh voi ESBL 1a 62,2%
(265/426), véi E. colichiém ty 1& cao nhat (27,9%, 119/426), tiép theo la K.
pneumoniae (19,0%, 81/426) va Enterobacteriaceae khac (10,8%, 46/426).

Trong tong s6 208 chung vi khuan dwoc phan lap, c6 53/164 (32,3%) ching
Enterbacteriaceae cho két qua dé khang voi khang sinh nhom Beta-lactam va Quinolone;
24/44 (54,5%) vi khuan Pseudomonas aeruginosa dé khang vai khang sinh Colistin bang
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phuong phap khang sinh dd tu dong. Két qua nghién ctiu caa ching tdi thap hon so voi
nghién ctru cua tac gia Doan Ngoc Anh [7] vai ty 1¢ & khang cua vi khuan E. coli véi nhom
Beta-lactam va nhom Quinolone da sb chiém >70% (Cefuroxime (76,8%) va Cefotaxime
(76,8%), Cefepim (79,7%), Levofloxacin (82,6%), Ciprofloxcin (76,8%), Ampicillin
(98,5%) va Piperacillin (92,7%)va Pseudomonas aeruginosa cho két qua dé khang cao véi
ty 18 13 64,7%. Két qua nay cho thdy tinh trang dang bao dong vé su dé khang khang sinh
dang tang cao va c¢6 xu hudng di dén dé khang hoan toan. Trong nghién ctru cua chiing toi,
6 10 (13%) chung vi khuan dé khang véi Colistin dugc xac dinh bang phwong phap Broth
disk elution trong tong s6 77 ching c6 két qua dé khang (sur dung phuong phap khang sinh
dd ty dong). Két qua nghién ctru cua chang t6i kha twong dong véi nghlen clru cua tac gia
Thean Yen Tan (10/2006) [8] duoc thyc hién trén 228 ching vi khuan va c6 27 (11,8%)
chung cho két qua dé khang. Bén canh do, két qua nghién ctu cia ching toi trén léch kha
I6n véi nghién cau cua tac gia Shubham Chauhan va cac cong su (2022) thuc hién trén
10235 mau bénh pham & cac co so han ché vé nguon luc (An Do) va cb 857 mau duoc phéan
lap cho két qua vi khuan gram am da khang thudc, trong d6 c6 54 (6,3%) mau cho két qua
dé khang véi khang sinh Colistin, bao gom: 41 phan Iap c6 MIC 4 pg/mL, 10 phan 1ap c6
MIC 14 8 pg/mL MIC va 3 ¢6 MIC 1a 16 pg/mL. Su khac biét nay cho thay c6 thé l1a do su
khac biét vé c& mau hozc 1a do sy han ché vé ngudn luc nén ty 1& sy dé khang khang sinh
gitt duoc & mac thap [9]. Chung Proteus spp. c6 mirc d6 dé khang > 4 pug/mL chiém ty Ié
cao nhat trong cac ching duoc phan 1ap véi 75% va mic d6 dé khang < 2 ug/mL chiém ty
16 13 25%. Ddi vai chang P. aeruginosa, phat hién 4 (16,7%) chung c6 muc d6 dé khang >
4 png/mL va 20 (83,3%) chung <2 pug/mL. Pdi vai chung Klebsiella spp., phat hién 3 (13%)
chung ¢6 muc d6 dé khang > 4 pg/mL trong tong sé 23 chung Klebsiella spp. dugc phan
lap. B4i véi cac chung con lai nhu E. coli, Enterobacter spp., Citrobacter spp. chwa phat
hién ra chang vi khuan nao c6 mirc d6 dé khang > 4 pg/mL. Sy khac biét nay c¢6 y nghia
théng ké véi p<0,016. Két qua nghién ciu cua ching tdi phu hop véi nghién ciu cua tac
gia Mohammad Qadi (2021) [10] & Gaza Strip trén 100 mau bénh pham cho thay: ty 1¢ dé
khang khang sinh Colistin cao nhat dén tir chung vi khuan Proteus spp. (63,2%), ké dén la
Serratia spp. (57,1%) va Enterobacter spp. (50%). Chung vi khuan E. coli va Klebsiella
spp. chiém ty Ié dé khang khang sinh Colistin thap nhat vai ty I¢ 1an luot 1a 33,3%va 31,6%.
Su phan bé d& khang nay khac véi nghién ciu cua tac gia Shubham Chauhan va céc cong
sur (2022) [8] trén 857 chung vi khuan da khang thudc dwoc phan lap tai An D6 véi chung
P. aeruginosa cho két qua MIC cua khéang sinh Colistin > 4 pg/mL chiém ty 1& cao nhat véi
33,33%, tiép theo la K. pneumoniae chiém 24,07%, ké dén 1a Escherichia coli véi 20,07%,
chang A. baumannii va C. freundii chiém ty I¢ lan luot 1a 20,37% va 1,85%. So sanh Vi
nghién ctru cua tac gia Thean Yen Tan va cac cong su (10/2006) [9] cho thdy, chung P.
aeruginosa chiém ty ¢ dé khang khang sinh Colistin 1 cao nhat vai 27%, ké dén 1a chung
Enterobacter spp. véi ty 1& 12 21% va chung Klebsiella spp. cho ty 1¢ dé khang 1a 7%. Céc
chung vi khuan khac nhu Acinetobacter spp. va E. coli déu cho két qua MIC cua Colistin <
2 pug/mL. Sy khéc biét ndy cho thiy khang sinh Colistin ngay cang duoc sir dung phd bién
hon dé diéu tri, dan dén tinh trang khang khang sinh Colistin ting 1én qua cic nim va gian
tiép cho thiy su dé khang gan nhu hoan toan ddi voi cac dong khang sinh khac thuong ding
dé diéu tri nhiém khuan gram am.
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V. KET LUAN

Trong tong s6 208 chung vi khuin dugc phan lap cd 53/164 (32,3%) ching

Enterbacteriaceae dé& khang Beta-lactam va Quinolone; 24/44 (54,5%) vi khuan
Pseudomonas aeruginosa dé khang Colistin bang phwong phap khang sinh d6 ty dong.
Trong 77 chung cho két qua dé khang trén méy khang sinh do ty dong, c¢6 10 (13%) ching
vi khudn dé khang khang sinh Colistin dugc xac dinh bang phuong phap Broth disk elution.
C6 75% (3/4) chung Proteus spp., 16,7% (4/24) chung P. aeruginosa, 13% (3/23) chung
Klebsiella spp. ¢6 mirc do dé khang >4 pg/mL.
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