TAP CHi NGHIEN CPU Y HOC

NONG PO U’C CHE TOI THIEU VA MU’C PO DAI DANG
KHANG SINH VOl VANCOMYCIN CUA CAC CHUNG

STAPHYLOCOCCUS AUREUS
Mai Thi Trang', Nguyén Khac Tiép? va Pham Héng Nhung"**

'Bénh vién Bach Mai

2Trwong Dai hoc Dwoc Ha Noi

213 chung Staphylococcus aureus phén lap trong bénh phdm méu va catheter tai Khoa Vi sinh, Bénh
vién Bach Mai ttr thang 02/2022 dén 08/2022 dugc xéc dinh gié tri MIC (minimum inhibitor concentration)
v6i vancomycin bang phuong phép vi pha lodng. Két qua cho thay, c6 61,4% sé ching la MRSA. Gia tri MIC

v6i vancomycin nam trong khodng tir 0,25 ug/mi dén 1 pg/ml. Khéng ghi nhan truong hop nao dé khang

v6i vancomycin. Cé 128 chiing c6 MIC bang 1, chiém ti 16 60,1%. 52 ching duoc chon ngdu nhién dé lam

thir nghiém dai déng khang sinh. Két qua cho thdy, céc ching déu cé ti Ié dai dang khang sinh rét cao.

Khéng c6 s khéc biét vé ti 1é dai ddng khéng sinh giita 2 nhém S. aureus c6 MIC béng 1 va MIC béng 0,5.

Tir khoa: Staphylococcus aureus, MIC, dai dang khang sinh, vancomycin.

I. DAT VAN DE

S. aureus la c&n nguyén gay bénh rét
thwdng gdp trén lam sang. Pay la loai vi khuan
c6 thé la nguyén nhan gay ra rat nhiéu bénh
canh nhiém trung, tr nhirng nhiém khuan ngoai
da nhw viém da mu, nhiém khuan vét mé, dén
cac nhiém tring & sau co thé de doa dén tinh
mang nguwdi bénh nhw nhiém tring xwong man
tinh, nhiém khuan huyét, sé¢c nhiém khuén..."
Ti l&é MRSA (S. aureus khang methicillin) & Viét
Nam qua cac nghién ctu nhin chung déu tir
60% tré’ Ién va dang co xu hwéng ngay cang gia
téang.23 Vancomycin la khang sinh lwa chon dau
tay cho cac nhiém khuan do MRSA. Nhu vay,
vancomycin 1a thubc quan trong hang dau trong
viéc diéu tri cac nhiém trung do S. aureus. Tuy
nhién, khang sinh nay lai cé doc tinh rat cao voi
than. M&t khac, liéu diéu trj va liéu gay déc cla
vancomycin 13 rat gan nhau, do do, trén lam
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sang viéc téi wu hoa liéu diéu tri cho tirng ca
nhan ngwdi bénh la rat can thiét, gitp tang hiéu
qua diét khuan va giam doc tinh trén than. Dé
c6 thé téi wu hoa lidu diéu tri, can xac dinh gia
tri MIC vancomycin cho tirng chiing. Vé méc dé
nhay cdm cla S. aureus v&i vancomycin, cho
dén nay, cac truong hop khang vancomycin chi
I cac ca bénh dwoc bao cdo rai rac.*® Co thé
thdy S. aureus gan nhw nhay cadm 100% véi
vancomycin. Mac du cé ti 1é nhay cdm cao nhw
vay, lam sang van bao cdo nhiéu trwéng hop
that bai khi diéu tri S. aureus béng vancomycin
ma nguyén nhan khéng phai do gen dé khang.”
Nhiéu nghién ctru cho thay S. aureus cé cac co
ché thay dbi vé kiéu hinh dé& chéng tra lai sw
tiéu diét ctia khang sinh, vi du nhw kiéu hinh
dung nap khang sinh (tolerance), kha nang hinh
thanh biofilm.89 Dac biét, cé6 mot kiéu hinh hién
nay chwa dwoc quan tdm nhidu & Viét Nam,
nhwng né lai lién quan truc tiép dén nhirng thét
bai trong qua trinh diéu tri nhiém khuan, d&c biét
la cac nhiém khuén dai déng, tai phat, man tinh,
dé 1a kiéu hinh dai dang khang sinh (antibiotic
persistence).'®" Kiéu hinh dai ddng khang sinh
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la hién twong mot nhdm nho vi khuan trong mot
quan thé vi khuan nhay cdm c6 kha nang ton tai
dwéi tac dung cla khang sinh diét khuan, cho
du tiép xdc véi ndng dd khang sinh diét khuan
rat cao, ma khong co su thay déi vé gen. Cho
dén nay, khai niém dai dang khang sinh van
con kha méi ddi véi vi sinh y hoc Viét Nam.
Nhwng thyc t&, né da dwoc phat hién tr lau
va duoc nghién ciru & nhiéu noi trén thé gioi.
Kiéu hinh dai d&ng khang sinh clia S. aureus da
duwoc nghién ctru véi mot sé loai khang sinh, vi
du nhu fluoroquinolon, nhwng v&i vancomycin
thi van chwa cd, dac biét 1a & Viéet Nam."2 Do
do, chung t6i tién hanh nghién clru nay nham
danh gia mirc d6 dai dédng cia S. aureus v&i
vancomycin, tir d6 i gidi mét phan nguyén nhan
vi sao dan dén tinh trang bénh nhan kém dap
&rng trong diéu tri mdc du da téi wu hod liéu. Bén
canh do6, nghién ctru cling khao sat gia tri MIC,
cung cap di¥ liéu cho khang sinh dé tich luj dé
bac sT 1am sang lwa chon liéu diéu tri cho phu
hop. Muc tiéu nghién cteu: 1) Xac dinh néng do
e ché téi thidu ctia vancomycin véi cac chiing
S. aureus phan |ap tai Bénh vién Bach Mai tw
bénh phdm mau va catheter ndm 2022. 2) Xac
dinh ti 1& dai dang khang sinh khi tiép xuc voi
vancomycin cla cac ching S. aureus phan lap
tai Bénh vién Bach Mai tir bénh phdm mau va
catheter nam 2022.

Il. DOl TUONG VA PHUONG PHAP
1. Déi twong

213 ching S. aureus da dwoc dinh danh

TAP CHi NGHIEN CU’U Y HOC

béng may dinh danh vi sinh vat MALDI TOF
phan 1ap tr bénh phdm mau va catherter & cac
bénh nhan néi trd trong khodng thoi gian tw
02/2022 dén 08/2022 tai Bénh vién Bach Mai.

Tiéu chuén loai triv

Chung S. aureus dwoc phan lap trung lap
trén cung 1 bénh nhan.

2. Phwong phap

Thiét ké nghién ciru

Nghién clru mé t& cat ngang.

Céc bwérc tién hanh

+ Lam khang sinh db bang phwong phap dat
khoanh gidy khuéch tan, phién giai két qua theo
CLSI M100 2022."

+ Xé&c dinh gia tri MIC vancomycin béng
phwong phap vi pha loang, theo huwéng dén
cua CLSI M07 2015."4

+ X&c dinh ti 1& dai dang khang sinh:

L4y ngadu nhién 52 ching trong sé 213
chdng ¢6 MIC tir 0.5 pg/ml dén 1 pg/ml, duoc
24 ching c¢6 MIC béng 0.5 ug/ml va 28 chiing
c6 MIC béng 1 pg/ml, lam th& nghiém dai dang
khang sinh. M6i chiing nay cho nudi cly trong
MHB, céy chuyén 2 lan cach nhau 24h. Sau
48h nudi cay trong MHB, thu dwoc canh khuén.
Cho canh khuan nay tiép xtc véi vancomycin
néng d6 50 Ian MIC va tiép xuc véi nwdc cét
(lam mau déi chirng). D&t canh khuén vao may
l&c trong tt Am 37 d6 trong 5 gi¢r. Dém sb lwong
khuén lac cé trong 1ml canh khuan & céc thoi
diém gi®r thir 0 va gio» thir 5 & ca mau tiép xuc
khang sinh va mau tiép xdc véi nuwéc cat bang
phwong phéap pha loang theo bac néng do."
Tinh ti 1& dai d&ng khang sinh bang cong thirc:

Sé CFU trén 1 ml khi chling tiép xuc véi khang sinh

Ti lé dai dang khang sinh =

M®i dot lam thir nghiém dai déng khang sinh
v&i cac chiing lam sang, phai lam kém 1 chdng
chuan S. aurues ATCC 33591.

Xar ly s6 liéu: S6 liéu dwoc phan tich va xa

Sé CFU trén 1ml khi chiing tiép xdc véi nuwéc cat

li bAng phan mém Excel.

Thoi gian nghién ciru: tir thang 02/2022
dén thang 08/2022.

Dja diém nghién cdru: Khoa Vi sinh, Bénh
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vién Bach Mai.
3. Pao dirc nghién ciru
Tét ca cac phwong phap s dung trong
lll. KET QUA
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nghién ctru déu khoéng gay anh hwéng cé hai
nao t&i bénh nhan. Cac dir liéu ca nhan cla
bénh nhan déu dwoc dam bao bi mat.
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Biéu do6 1. Phan bé gia tri MIC vancomycin cta cac chiung S. aureus

Nghién ctu cho thay cé 81 ching 1a MSSA
va 132 chiing la MRSA, nghia 1a MRSA chiém
tilé 61,4% va MSSA la 38,6%.

V& phan bé gia tri MIC, chung t6i nhan thay
tAt c& cac ching S. aureus déu co gia tri MIC 1a
nhay cam véi vancomycin. Cu thé, MIC cua S.
aureus v&i vancomycin cé gia tri trong khoang
tr 0,25 ug/ml dén 1 pg/ml.
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Trong tbng sé 132 ching MRSA, c6 94
chiing dat gia tri MIC bang 1, chiém ti 1& 71%.
Trong tdng sb 81 chiing MSSA, ¢c6 34 chiing dat
gia tri MIC bang 1, chiém ti 1& 42%. Nhw vay, ti
I&6 MRSA c6 MIC bang 1 cao hon han so véi ti 1é
MSSA cé MIC béng 1, sw khac biét cé y nghia
théng ké (p < 0,05)

100%

0%
MSSA

Nhay m Khéng

Biéu do 2. Ti lé nhay cam cua S. aureus véi Trimethoprim Sulfamethoxazole
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Trong sé 213 chang S.aureus, c6 100
chiing dwoc lam khang sinh d6 khoanh gidy véi
Trimethoprim Sulfamethoxazole. Két qua duwoc
trinh bay trong biéu db 2.

TAP CHi NGHIEN CU’U Y HOC

Ngoai ra, 100 ching nay ciing dwgc lam
khang sinh d6 khoanh gidy v&i Linezonid, két
qué la 100% d&u nhay cdm & cad MRSA va
MSSA.

Bang 1. Ti Ié dai dang khang sinh cta 3 nhém ching S. aureus

Nhém ching c6 MIC =0,5 Nhoém chang cé MIC =1 Chuing ATCC 33591
Mean 76,3 % 82,5% 91%
SD 22,5 26,3 8,2
n 24 28 6*

*- ching ATCC 33591 duoc lam I3p lai 6 1&n cung 6 dot thir nghiém dai dang khéng sinh

S. aureus - Vancomycin
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Biéu do 3. Ti lé dai dang khang sinh ctia 3 nhém ching S. aureus

Bang 1 va biéu dd 3 trinh bay ti & dai ding
khang sinh sau 5 gi® tiép xtc v&i khang sinh
clia 3 nhém S. aureus. Nhém 1 gdm 24 chiing
c6 MIC bang 0,5, nhém 2 gdm 28 chiing c6
MIC bang 1, nhém 3 |a ching chuan S. aureus
ATCC dwoc lam I&p lai 6 1an. Nhan thay, ca 3
nhém déu coé ti 1& dai dang khang sinh 1a rét
cao, v6i ti 1& dai dang khang sinh trung binh
ctia nhém c6 MIC bang 0,5 |a 76,3%, ctia nhém
c6 MIC bang 1 la 82,5% va cta ching ATCC
la 91%. T7 1& dai dang khang sinh ciia 2 nhém
MIC bang 1 va MIC bang 0,5 khong c6 sw khac
biét (p = 0,1841).

IV. BAN LUAN

Tai Viéet Nam, mét nghién ctru tién hanh

ndm 2017 cho thay ti & MRSA & 1 bénh vién
la 65,9 %.2 Mdt nghién ctru khac ctia Tran Dinh
Binh va cdng sw nam 2014 cho két qua ti 1&
MRSA la 61,4%.® Trong nghién ctu nay, ti 1&
MRSA |a 61,4 %, két qua nay twong dwong Vo
cac nghién ctru trén. Gia tri MIC vancomycin
cua 213 ching S. aureus chay trong khodng ti
0,25 ug/ml dén 1 pg/ml, véi MIC bang 1 la chd
yéu (chiém 60,1%). Nghién ctru khéng ghi nhan
trwdng hop nao dé khang véi vancomycin.
Nghia 1a S. aureus van con nhay cam rat tét
v&i vancomycin. Theo mét cong bd ddng thuan
nam 2009, dé vancomycin dat dwoc hiéu qua
t6i wu thi ti s6 AUC/MIC = 400. V&i MIC < 1, dé
AUC/MIC = 400 thi ndng d6 vancomycin trong
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huyét thanh phai dat tr 15 dén 20 mg/L."56
Dé dat dwoc ndng dd day nay, thi liéu dung
vancomycin cho nguwoi Ién 1a 1 g/12h. DPay
ciing 13 liéu dung hién dang dwoc st dung dé
diéu tri cho bénh nhan. Nhw vay, véi gia tri MIC
vancomycin chay trong khoang tir 0,25 pg/ml
dén 1 pg/ml, thi liéu diéu tri hién nay trén [am
sang la hop li. Nhwng thye té, 1am sang lai bao
cdo rat nhiéu trwong hop la that bai khi diéu tri
S. aureus b&ng vancomycin.” Th&¢ nghiém dai
déng khang sinh cho két qua rat bat ngy. O
cd 2 nhéom S. aureus c6 MIC = 0,5 va MIC =
1 déu cho két qua la ti 1& dai ding khang sinh
v&i vancomycin rat cao. Nhiéu ching co ti &
dai dang khang sinh 1a gan 100%, tic la sau
5 gi® tiép xUc v&i vancomycin & néng do 50
lan MIC, sb lwong khuén lac khéng gidm. Déi
v&i chiing chudn, tat ca cac 1an lam thir nghiém
dai dédng khang sinh déu cho két qua ti Ié dai
déng khang sinh la trén 80%. Nhw vay, co thé
thay ti 1& dai dang khang sinh cla S. aureus dbi
v&i vancomyecin la rat cao. Trong khi d6, cé mot
nghién ctru ciia Nguyén Khéc Tiép va cong sw
tién hanh vao ndm 2020, cho két qua ti 1& dai
déng khang sinh ctia S. aureus vé&i Moxifloxacin
& céac ching dé khang 1a 1% va & ching nhay
cam 1a 0,1%."2 C4c vi khuan ton tai dai dang nay
sé khong bi tiéu diét béi vancomycin vi ching
& trang thai khdng chuyén hoa va khéng phan
chia. Co ché tac dong cla khang sinh chi yéu
tac dong vao moét giai doan nao dé trong qua
trinh chuyén hoa hodc nhan I1én cua vi khuan.
Néu vi khuan & trang thai ngu, thi cac muc tiéu
tac dong ctia khang sinh bi tat, do dé vi khuan
sé khong bi tieu diét. Khi & diéu kién thich
hop (loai bd ap lwc khang sinh), chung co6 kha
nang chuyén vé trang thai chuyén hoa va tiép
tuc nhan lén binh thuéng. Vi cac vi khuén dai
déng khang sinh khéng mang gen dét bién nén
khi nhan lén, n6 sé tao ra thé hé cac vi khuan
con van nhay cdm v&i vancomycin giébng nhuw

vi khudn bé me ban dau, do dé khi lam khang
sinh d& vancomycin vé&i cac vi khuan nay, két
qua van 1a nhay cdm. Thuc té, trong mét quan
thé vi khuén, c6 thé c6 céc vi khun tén tai dai
dang tw nhién, dwoc goi la dai dang khang sinh
tw nhién va ca loai dai ddng do kich hoat."
Chinh nhirng vi khuén dai déng nay 1a nguyén
nhan dan dén tinh trang nhiém trung dai dang
va kéo dai man tinh, dap &ng kém hodc khdng
dap (rng khi diéu tri v&i vancomycin. Tém lai,
d&c trung dai dang khang sinh [a mét khia canh
quan trong anh huwéng dén hiéu qua diéu tri
vi khudn bang khang sinh trén l1am sang. N6
giai thich vi sao két qua khang sinh dd la nhay
cam nhwng bénh nhan lai dap tng rat kém voi
thubc diéu tri. Thuc té hién nay, vancomycin
van dang la lva chon dau tay dbi véi cac chiing
MRSA. Nhung c6 1& da dén luc can cé thém cac
nghién clru, cac dé tai danh gia hiéu qua diéu
tri cGla mot loai khang sinh khac hoac két hop
mot khang sinh khac véi vancomycin dé cai
thién hiéu qua diéu tri S. aureus trén |am sang.
Trong nghién clru nay, ngoai viéc danh gia mc
ddé nhay cdm cla S. aureus v&i vancomycin,
ching t6i nhan thdy gan 100% sé chdng lam
khang sinh d6 khoang gidy vé&i Trimethoprim
sulfamethoxazole va Linezolid déu cho két qua
l& nhay cam. Do d6, cé thé xem xét nghién ctru,
danh gia thém vé hiéu qua diéu tri ctia 2 khang
sinh nay cho diéu tri S. aureus, dac biét 1a cac
ching MRSA.

Nghién ctu nay cta chdng téi van con mét
sb han ché. Do tinh hinh dich bénh va han ché
vé th&i gian, chung t6i chi tién hanh thtr nghiém
dai dang khang sinh trén 52 chdng Iam sang,
day la mot ¢ mau twong dbi nhé dé dwa ra
dwoc cai nhin tdng quat nhat vé dac trung dai
déng khang sinh clia S. aureus véi vancomycin.

V. KET LUAN
Tbng sb ching S. aureus phan lap dwoc
tai Khoa Vi sinh, Bé&nh vién Bach Mai trong
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khodng thoi gian tir 02/2022 dén 08/2022 |
213 chiing, 61,4% sbé ching 1a MRSA. Gia tri
MIC vé&i vancomycin ndm trong khoéng tir 0,25
pg/ml dén 1 pg/ml. Khéng ghi nhan trwéng hop
nao dé khang véi vancomycin. Cé 128 chiing
c6 MIC bang 1, chiém ti I& 60,1%. 52 ching
dwoc chon ngau nhién dé lam thor nghiém dai
déng khang sinh. Két qua cho thay, cac chiing
déu cé ti 1é dai ddng khang sinh rat cao. Khéng
c6 sy khac biét vé i 1& dai ddng khang sinh
gitra 2 nhém S. aureus cé MIC bang 1 va MIC
bang 0,5.
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Summary
THE MINIMUM INHIBITORY CONCENTRATION OF VANCOMYCIN
AND THE ANTIBIOTIC PERSISTENCE CHARACTER TO
VANCOMYCIN OF STAPHYLOCOCCUS AUREUS

This study assessed the minimum inhibitory concentration (MIC) of vancomycin in inhibiting
the growth of Staphylococcus aureus (S. aureus) and its antibiotic persistence character. A
total of 213 Staphylococcus aureus strains were isolated from blood or catheter specimen by
the Microbiology Department of Bach Mai Hospital from 02/2022 to 08/ 2022. Vancomycin’s
MIC was determined using the broth microdilution method. The result shows that the frequency
of MRSA was 61.4%. Vancomycin’s MIC ranged from 0.25 pg/ml to 1 pg/ml, and 128 strains
(60.1%) had MIC of vancomycin of 1 yg/ml. There was no case of resistance to vancomycin. After
performing antibiotic persistence test of 52 randomly-chosen strains, high persister frequency
was observed in all of them. There was no significant differences in persistence frequency
when comparing S. aureus strains with MIC of 0.5 pg/ml and strains with MIC of 1 pg/ml.

Keywords: Staphylococcus aureus, MIC, persistence antibiotic, vancomycin.
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