Nghién ctru khoa hoc cbng nghé
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1. PAT VAN BE

Hién nay, nhiém khuan bénh vién gay nén béi cac vi khuan Gram am dang 1a
mdt thach thirc 16n cho nganh y té do né lam gia ting tinh trang khang khang sinh
[1]. Pseudomonas aeruginosa va Klebsiella pneumoniae 1a cac tac nhan chiém ty 1é
cao, dic biét 1a tai cac don vi diéu tri tich cyc. Nhitng ndm qua, ty 1¢ phan lap P.
aeruginosa va K. pneumoniae ngdy cang tang va viéc diéu tri gip nhiéu han ché do
khé chon duoc khang sinh thich hop ngay tir ban dau vi kha nang dé khang khé cao
v6i cac khang sinh manh va phd rong [2]. Cac khang sinh con c6 thé lya chon diéu
tri P. aeruginosa va K. pneumoniae hi¢n rat han ché, chi con mot s6 khang sinh nhu
carbapnem, amikacin, quinolon va colistin vin con nhay cam; tuy nhién ti 1¢ dé
khang véi cac khang sinh nay dugc bao cdo ngay cang ting. Han ché trong cic lya
chon diéu tri cang cho thdy sy can thiét cua viéc thuc hién khang sinh d6 trude khi
ké don thudc khang sinh khoi dau, dic biét 1a ddi voi nhitng khang sinh con giir
dugc vai trd trong diéu tri P. aeruginosa va K. pneumoniae da khang nhu
meropenem, amikacin, ciprofloxacin va colistin. Viéc cung cap mot gia tri ndng do
trc ché t6i thiéu (MIC-Minimal inhibitory concentration) ctia nhitng khang sinh nay
chinh x4c s& giip cac bac si 14m sang hiéu chinh liéu mot cach téi wu, nhd d6 ma
nguoi bénh c6 co hoi hoi phuc t6t hon. Hién nay cé nhiéu phuong phap khac nhau
dé xac dinh nhay cam véi khang sinh di dugc Vién Tiéu chuan lam sang va xét
nghiém (CLSI-Clinical and Laboratory Standards Institute) ciia Hoa Ky va Uy ban
vé thir nghiém d6 nhay khang vi sinh véat cia chiau Au (EUCAST-European
Committee on Antimicrobial Susceptibility Testing) thim dinh va khuyén céo sir
dung. Trong do, thanh khang sinh do dinh luong (E-test, Epsilometer test) 1a phuong
phap thuong xuyén dugc thuc hién tai cac phong xét nghiém vi sinh 1am sang do
thao tac don gian va E-test duoc c¢b dinh 15 ndng d6 khang sinh dugc giam dan theo
bac hai. Phuong phap vi pha lodng trong méi trudng nudi cdy (BMD-Broth
microdilution) c6 thé diéu chinh nong d6 khang sinh st dung va dugc coi la phuong
phéap tiéu chuan xac dinh MIC [3]. Trong nghién ctru nay, dé déi chiéu véi khuyén
cao ctua CLSI va EUCAST vé xét nghiém nhay cam, chiing t6i di so sanh sy tuong
ddng cua gia tri MIC (EA-Essential agreement) ddi v6i cac khang sinh meropenem,
amikacin, ciprofloxacin va colistin trén cac chung P. aeruginosa va K. pneumoniae
bang hai phuong phép E-test va BMD.

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

40 ching vi khuan Gram am gbém 20 chung P. aeruginosa va 20 ching
K. pneumoniae dugc Bénh vién Pa khoa Ha Pong va Bénh vién Pa khoa tinh Ha
Giang cung cap.
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2.2. Vit liéu nghién ctru

Bo6t khang sinh meropenem, amikacin, ciprofloxacin, colistin (Sigma, Ptc), va
chat chi thi mau resazurin (Sigma, Pirc). Véi mdi 1an pha khang sinh, c¢6 sir dung
ching P. aeruginosa ATCC 27853 dé kiém tra chat luong.

E-test meropenem, E-test amikacin, E-test ciprofloxacin va E-test colistin
(BioMerieux - Phéap). V&i mdi lan thyc hién E-test, c6 st dung chung chuan
P. aeruginosa ATCC 27853 dé kiém tra chat lugng.

Mai truong canh thang MHB (Mueller-Hinton broth, Sigma, Brrc).
Maoi truong thach MHA (Mueller-Hinton agar, Sigma, Puc)

2.3. Phuong phap nghién ctru

2.3.1. Xdc dinh MIC bang phwong phdp vi pha loang (BMD)

Céc ching dugc xac dinh gia tri MIC ddi voi khang sinh v4i meropenem,
amikacin, ciprofloxacin va colistin bang phuong phap BMD tudn theo khuyén céo
cua CLSI nhu sau: bot khang sinh meropenem, amikacin, ciprofloxacin, colistin pha
trong nudc cit thu dugc nong d6 10 mg/mL. Khang sinh sau khi pha dugc bao quan
tai -80°C [4]. Khang sinh dugc pha lodng bac 2 trong cac vi phién 96 giéng. Dai
ndng do xét nghiém 1a tr 0,125 dén 128 pg/mL d6i voi meropenem va
ciprofloxacin; tir 0,125 dén 128 pg/mL ddi véi amikacin va tir 0,03 dén 32 pg/mL
d6i vai colistin. Mdi giéng chira 10 pl dung dich khang sinh cing véi 90 ul huyén
dich co néng dd vi khudn 5x10° CFU/mL va 1 ul dung dich chit chi thi mau
resazurin. Thyc hién xét nghiém cing véi chimg am (dung dich vi khuan) va chimg
duong (mdi truong canh thang MHB). Két qua MIC ddi véi khang sinh cua vi khuan
duogc doc tai giéng c6 ndng do thap nhat trc ché duogc su phat trién cua vi khuan quan
sat bang mat thuong sau 18-24 gio i 6 37°C.

2.3.2. Xdc dinh MIC bang E-test

E-test dugc thyc hién dong thdi ciing phuong phap vi pha lodng tir cing mot
huyén dich vi khuin. Mdi ching duoc ria trén mot dia thach MHA bang tim bong
v tring va dé & nhiét do phong cho mit thach se lai, sau d6 dat dai E-test 1én mat
thach. Két qua MIC duoc doc ¢ diém cét cua hinh elip v6i dai E-test 18-24 gioru & 37°C.

2.3.3. Phién gidi két qud

Két qua MIC dugc phién giai theo tai liéu huéng dan cua CLSI [5].

Nghién ctru nay str dung BMD 1a phuong phap tham chiéu. Gi tri MIC bang E-
test duoc so sanh vo1 MIC thu duoc bﬁng BMD dé xéac dinh su tuong déng cua gia tri
MIC giita hai phuong phap. Ty 1é tuong dong cia cac gia tri MIC dugc tinh theo
huéng dan ctia Cumitech 31A, voi chi sé EA. EA 1a chi s6 twong dong cua cic gia tri
MIC nim trong pham vi £1 nng d6 pha lodng giita phuong phap BMD va E-test [6].
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sd cac gid tri MIC gidng nhau nam trong pham vi + 1 ndng do pha lodng

EA (%) = : -
%) tong cac két qua xét nghiém

2.4. Xir Iy s6 liéu

Sb lidu duge luu trir va xir ly bang phan mém Microsoft Excel 2016. Cac gia
tri dugc the hién dudi dang phan tram.

2.5. Pao dirc nghién ciru

Nghién ctu dd dugc Hoi df)ng Dao dirc trong nghién ctru Y sinh hoc cua
Trung tdm Nhiét doi Viét-Nga chap thuan voi ma so 47/2022/VREC tai van ban so
1717/CN-HDDD ngay 03/6/2022.

3. KET QUA VA BAN LUAN

Két qua xac dinh tinh nhay cam cua 20 chung P. aeruginosa va 20 ching K.
pneumoniae d6i voi cac khang sinh meropenem, amikacin, ciprofloxacin va colistin
bang phuong phap BMD va E-test dugc trinh bay trong Bang 1 va Bang 2.

Bang 1. Két qua xac dinh tinh nhay cam va MICsy, MICyy trén 20 chung P.
aeruginosa bang phuong phap BMD va E-test

Khang sinh va phwong phap 50 lugng; % MIC (ug/mL)
S I R | 50% | 90%
Meropenem
BMD 2; 10 0;0 18; 90 32 32
E-test 2;10 1;5 17; 85 32 >32
Amikacin
BMD 8; 40 1;5 11;55 32 256
E-test 8; 40 3;15 9; 45 32 >256
Ciprofloxacin
BMD 1;5 1;5 18; 90 8 32
E-test 1;5 1;5 18; 90 8 >32
Colistin
BMD 0;0 16; 80 4; 20 0,25 4
E-test 0;0 20; 100 0;0 0,25 2

Tur Bang 1, nhan thdy sd chung P. aeruginosa nhay cam (S-Susceptible),
khéang trung gian (I-Intermediate) hodc khang (R-Resistant) vdi ciprofloxacin tuwong
duong nhau giira hai phuong phap. S6 chung khang voi meropenem, amikacin va
colistin dugc phat hién bang E-test thap hon so véi BMD. Trong nghién ctru nay, gia
tri MICogo ctia E-test cao hon BMD ddi véi meropenem (lan luot 1a >32 pg/mL va 32
pg/mL), amikacin (>256 ug/mL va 256 pg/mL) va ciprofloxacin (>32 pg/mL va 32
pg/mL). Tuy nhién, gia tri MICso d6i véi colistin ctia E-test thap hon BMD (lan luot
1a 2 pg/mL va 4 pg/mL). Khong quan sat thdy co sy khac biét vé gia tri MICs, cia
cac khang sinh khi thyc hién bang hai phuong phép.
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Bang 2. Két qua xac dinh tinh nhay cam va MICsg, MICgg
trén 20 ching K. pneumoniae bang hai phuong phap

O . O

Khang sinh va phuwong phap 3 S|0 llr(_)ing, /r R 51\3(1)/? (T g/;g:;o)
Meropenem

BMD 11; 55 0;0 9;45 | 0,125 32

E-test 11; 55 2; 10 7;35 10,125 >32
Amikacin

BMD 13; 65 0;0 7; 35 4 32

E-test 13; 65 0;0 7; 35 4 32
Ciprofloxacin

BMD 4; 20 0;0 16; 80 2 32

E-test 4; 20 0;0 16; 80 2 >32
Colistin

BMD 0;0 20; 100 0;0 0,25 1

E-test 0;0 20; 100 0;0 0,5 1

Tir Bang 2, nhan thay sd ching K. pneumoniae nhay cam, khang trung gian
hodc khang véi amikacin, ciprofloxacin va colistin twong duwong nhau giita hai
phuong phap. S chung khang meropenem dugc phat hién bang E-test thap hon so
v6i BMD. Trong nghién ctru nay, khi thyc hién bang hai phuwong phap, da khong
quan sat thdy su khac biét vé& gia tri MICs, ciia meropenem, amikacin va
ciprofloxacin (lan luot 14 0,125 pg/mL; 4 pg/mL va 2 ug/mL). Gia tri MICy cua E-
test cao hon BMD d6i véi meropenem (lan luot 12 >32 pg/mL va 32 pg/mL) va
ciprofloxacin (>32 pg/mL va 32 pg/mL). Dbi véi colistin, gia tri MICsy ctia E-test
cao hon so v6i BMD (lan luot 13 0,5 pg/mL va 0,25 pg/mL) va gia tri MICg déu cho
két qua 1a 1 pg/mL.

Nghién ctru nay da xac dinh sy tuong dong cua gia tri MIC giira hai phuong
phap. Két qua duogc trinh bay trong Bang 3.

Bang 3. Sy tuong dong ciia gia tri MIC giita hai phwong phép

q EA (%)
Chiing A - ; -
Meropenem Amikacin Ciprofloxacin | Colistin
P. aeruginosa 90 80 95 50
K. pneumoniae 85 85 95 60

Dbi véi tat ca cac chung xét nghiém, két qua déu cho chi sé EA giita hai
phuong phap cao nhat ddi véi ciprofloxacin (95%), tiép theo 1a meropenem va
amikacin. Nguoc lai, EA thp nhat d6i v6i colistin (50% va 60%).

Hién nay, meropenem la mét trong nhiing khang sinh dy trir, dong vai trd quan
trong trong viéc diéu tri nhiém khuan bénh vién do P. aeruginosa va K. pneumoniae
trén bénh nhan ning. Nghién ciru ctia Kiéu Thai Bao Han va cong sy nim 2023, cho

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 36, 12 - 2024 70



Nghién ctru khoa hoc cbng nghé

théy trong s6 19 khang sinh dugc st dung dé diéu tri viém phéi bénh vién tai bénh
vién Cho Ray, meropenem ld mot trong nhimg khang sinh dugc sir dung nhiéu nhat
v6i ty 1& 14,9% [7]. Ngoai ra, meropenem khi phdi hgp véi colistin hodc
aminoglycosid c6 thé lam tang hiéu qua diéu tri cia mot s6 truong hop nhiém khuan
nang. Do do, viéc cung cip gia tri MIC chinh x4c bang phwong phap xét nghiém phu
hop la giai phap quan trong giiip giam dé khang khang sinh, dong thoi t6i vu hoa
viée str dung thude trong thuc hanh 14m sang. Trong nghién ciu nay, EA cua
meropenem 1a 90% d6i voi P. aeruginosa va 85% ddi v6i K. pneumoniae. Két qua
nay tuong ddng voi nghién ctru ciia Maxwell va cong sy nam 2021 cho ty 1¢ 86%
d6i v6i P. aeruginosa; nghién ciru ciia Asma va cong su nam 2011 1a 85% ddi véi K.
pneumoniae [8, 9].

Nhimng nim gin day, ti 1& P. aeruginosa va K. pneumoniae nhay cam voi
carbapenem tai Viét Nam ngay cang giam. Bo cdo cua 16 bénh vién thudc Hé thng
gidm sat quoc gia nam 2020 vé dir liéu khéng sinh db cta 69 715 chung vi khuan
phan 1ap duoc, cho thdy 45,3% ching P. aeruginosa va gan 50% ching K.
pneumoniae khang carbapenem [10]. Viéc gia tang cac ching P. aeruginosa va K.
pneumoniae khang carbapenem da dwa amikacin tr¢ thanh mot khang sinh quan
trong trong diéu tri vi kha nang diét khuian Gram 4m va tac dung hiép dong voi
nhiéu nhém khang sinh khac [11]. Két qua trong nghién ctru nay cho thdy, EA cua
amikacin d6i v6i P. aeruginosa va K. pneumoniae lan lugt 1a 80% va 85%.

Ciprofloxacin c¢6 hoat tinh manh va c6 phd khang khuan rong. Ciprofloxacin
c6 tac dung tot voi cac vi khuan Gram 4m khang lai khang sinh thudc cic nhom
khac (aminoglycosid, cephalosporin, tetracyclin, penicilin...) va dugc coi la mot
trong nhimg thudc c6 tic dung manh nhat trong nhém fluoroquinolon [12]. Tir két
qua trong nghién ciru, nhan thiy EA cua ciprofloxacin 1a 90% dbi voi ca P.
aeruginosa va K. pneumoniae, tuong tu, nghién ciru Mucahide va cong sy nam 2019
trén vi khuan Gram am (26 chung P. aeruginosa va 58 chung K. pneumoniae) cho
EA 12 94,7% [13].

P. aeruginosa va K. pneumoniae 1a nhiing tic nhan hang dau gay nhiém khuan
bénh vién, hién di gia ting dé khang vé6i nhiéu khang sinh thong dung. Khi ma cac
khang sinh nhom beta-lactam, aminoglycosid hodc quinolon khéng con hi¢u qua nita
thi khang sinh nhém polymyxin dac biét 1a colistin thuwong dugc xem 1a lga chon
thich hop. Colistin khi két hop véi mot hodc vai khang sinh khac s& lam ting hiéu
qua trong diéu tri. Tuy nhién, khi diéu tri ba‘ing colistin cho bénh nhan, thudc c6 thé
gdy doc trén than, doc tinh ting khi ting lidu colistin tich lity. Dé sir dung colistin an
toan va hiéu qua, can chi dinh liéu lugng thude dua trén két qua MIC cua xét nghiém
khang sinh d6 dé dam bao hoat tinh khang khuan ti da va doc tinh t6i thiéu. Do do,
can tim ra phuong phap xét nghiém chinh xac va phu hop trong 1am sang. Trong
nghién ctru nay, EA cia colistin 1a 50% dbi v6i P. aeruginosa va 60% do6i véi K.
pneumoniae. Hon nita, sb chung P. aeruginosa c¢6 MIC < 2 pg/mL khi thuc hién
bang BMD cao hon so véi E-test. Nghién ctru cia Matuschek va cong sy nam 2018,
cho két qua EA cua colistin chi dat 52% ddi véi P. aeruginosa va 63% d6i voi K.
pneumoniae; nghién ciru cia Chew va cong sy nam 2017 ciing chi ra s6 ching co
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MIC <2 pg/mL cao hon & BMD [14, 15]. Ngoai ra, da c6 rat nhiéu nghién ctru cta
nudc ngoai chi ra rang ky thut E-test khong thich hop dé xac dinh MIC cua colistin
d6i véi vi khuan Gram am [15, 16]. CLSI va EUCAST khuyén c4o, chi c6 duy nhat
BMD dugc sir dung dé 1am tham chiéu trong xac dinh MIC ciia colistin v&i vi khuan.

Nghién ctru cua ching t6i con han ché vé ¢ mau, do d6 ciing anh huong dén
viéc théng ké ty 18 EA. Mic du vay, két qua vé chi sé EA ddi voi khang sinh
meropenem, amikacin va ciprofloxacin déu cé gia tri nam trong khoang tir 80% dén
95%, dong thoi ciing cho thdy sy phu hop véi khuyén céo cua CLSI va EUCAST
trong viéc sit dung BMD lam phuong phap chuan dé xac dinh MIC cua colistin.

4. KET LUAN

Trong nghién ctru ndy, ching t6i da danh gia ty 1¢ tuong dong cua gia tri MIC
cta P. aeruginosa va K. pneumoniae d6i v6i meropenem, amikacin, ciprofloxacin va
colistin bang BMD va E-test. Két qua cho thiy EA cua khang sinh ciprofloxacin cao
nhét (95% d6i v6i ca P. aeruginosa va K. pneumoniae), tiép theo 1a meropenem (90%
va 80%) va amikacin (80% va 85%), ty 1¢ thap nhat ddi voi colistin (50% va 60%).
Nghién ctru cho thiy sy phu hop véi khuyén cdo ciia CLSI va EUCAST vé xé4c dinh
MIC cuia colistin va gitip can b xét nghiém nang cao tay nghé trong thyc hanh.
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SUMMARY

COMPARISON OF SIMILARITY RATIOS OF ANTIBIOTIC MINIMUM
INHIBITORY CONCENTRATIONS AGAINST Pseudomonas aeruginosa AND
Klebsiella pneumoniae USING MICRODILUTION AND E-TEST METHODS

Hospital-acquired infections caused by Gram-negative bacteria, particularly
antibiotic-resistant strains of Pseudomonas aeruginosa and Klebsiella pneumoniae,
pose a significant challenge to the healthcare systems. Determining the minimum
inhibitory concentration (MIC) before prescribing initial antibiotics is necessary to
limit the increasing antibiotic resistance caused by inappropriate antibiotic and
treatment dosage selection. In this study, we compared MIC values for meropenem,
amikacin, ciprofloxacin, and colistin between the microdilution method and the E-
test on 20 strains each of P. aeruginosa and K. pneumoniae. The results revealed
MIC similarity rates as follows: meropenem at 90% for P. aeruginosa and 85% for
K. pneumoniae; amikacin at 80% for P. aeruginosa and 85% for K. pneumoniae;
colistin at 50% for P. aeruginosa and 60% for K. pneumoniae; and ciprofloxacin at
95% for both strains. Ciprofloxacin showed the highest similarity between the two
methods, followed by meropenem and amikacin, otherwise, colistin showing the
lowest similarity. Given these findings, the microdilution method should be
considered the reference standard for accurate MIC determination.

Keywords: Pseudomonas aeruginosa, Klebsiella pneumoniae, minimum
inhibitory concentration, borth microdilution, E-test, nong do wc ché toi thiéu,
phwong phap vi pha lodng.

@ Vien Y sinh Nhiét déi, Trung tdm Nhiét doi Viét-Nga
@ Bénh vién Pa khoa Ha DPong

© Bénh vién Pa khoa Ha Giang

@ ruong Pai hoc Khoa hoc Tw nhién, PHOGHN

Nhan bai ngay 18 thang 9 nam 2024
Phan bién xong ngay 11 thang 10 nam 2024
Hoan thién ngay 05 thang 12 nam 2024

Lién hé: Dang Thi Viét Huwong
Vién Y sinh Nhiét d6i, Trung tam Nhiét d&i Viét - Nga
S6 63 Nguyén Vin Huyén, Nghia Do, Cau Gidy, Ha Noi
Dién thoai: 0383079588; Email: viethuongk61@gmail.com

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 36, 12 - 2024 74



