TAP CHI NGHIEN ClPU Y HOC

HOAT TiNH KHANG KHUAN IN VITRO CUA DAPTOMYCIN
VOI CAC CHUNG STAPHYLOCOCCUS AUREUS

Ngé Thi Hao', Nguyén Khéc Tiép? va Pham Héng Nhung'3*

"Trrong Pai hoc Y Ha Noi
2Trwong Pai hoc Dwoc Ha Noi
3Bénh vién Bach Mai

210 chung Staphylococcus aureus phén 1ap tr bénh phdm mau tai khoa Vi sinh, Bénh vién Bach Mai
ndm 2022 va 2023 duoc xac dinh gié tri nbng dé trc ché téi thiéu (MIC) cla daptomycin bdng phuong phép
vi pha lodng. 11 ching duwoc Iwa chon ngéu nhién dé xéc dinh duong cong diét khuén theo thoi gian va
anh huéng cta néng dé vi khuédn dén hoat tinh cta daptomycin va vancomycin. Két qué cho théy, 75,7%
ching nghién ctru 1a MRSA. Téat ca cac ching nghién ctru déu nhay cdm véi daptomycin, gia tri MIC ndm
trong khodng 0,125 - 0,75 ug/ml. Daptomycin cé tac dung diét khudn nhanh hon vancomycin, sau khi tiép
xtic véi khang sinh trong 8 gio, daptomycin da cé tac dung diét khudn & 9/11 ching (gidm trung binh 4,13-
log10 CFU/ml) trong khi vancomycin chi lam gidm trung binh 2,15-log10 CFU/mL so véi éng chimng khéng
c6 khéng sinh. Viéc xéc dinh gia tri MIC daptomycin va MIC vancomycin & cac néng do vi khuén thép, trung
binh va cao cho thay, tac dung cta cé daptomycin va vancomycin déu bi dnh huéng béi nbng do vi khuén,
tire 13 tac dung cua khang sinh gidam di khi ting néng do vi khuén, dac biét khi tang ttr néng d6 vi khuén
trung binh 1én cao, gié tri MIC ctua daptomycin ting hon 256 lan va MIC vancomycin tdng hon 112 lan.

Tir khéa: Staphylococcus aureus, MIC, daptomycin.

I. DAT VAN DE

Staphylococcus aureus la mgt trong nhirng
nguyén nhan chinh gay ra cac bénh nhiém
trung ca & ngoai cdng déng va trong bénh vién.
N6 c6 thé gay ra cac bénh nhiém trung tor nhe
dén nang nhw nhiém tring da, mé mém, viém
khép, viém nodi tam mac, nhiém khuan huyét...
Ty 1€ MRSA khac nhau gitra cac khu vyec. Tai
Viét Nam, ty 16 MRSA khoang 60 - 80%."2 Hién
nay, vancomycin 1a lwva chon dau tay dé diéu
tri MRSA, tuy nhién, vancomycin gay ra mot sb
lo ngai khi st¢ dung nhu hoat tinh diét khuan
cham, kha nang tham nhap mé han ché, doc
tinh cao véi than, cling nhw da ghi nhan cac
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trwong hop S. aureus khang vancomycin.®4
Do d6, viéc s dung daptomycin thay thé
vancomycin ngay cang dwoc quan tam, dac
biét I& & nhirtng bénh nhan that bai khi diéu tri
véi vancomycin, khi ndng dd &c ché tdi thiéu
(MIC) clia vancomycin cao hoac & nhirng bénh
nhan khéng dung nap vancomycin. Daptomycin
cho thay két qua diéu tri khong thua kém, hodc
tham chi kha quan hon vancomycin & nhiing
bénh nhan nhiém khuéan huyét hay viém noi
tam mac.5® Daptomycin la mét khang sinh cé
hoat tinh diét khuan nhanh, tac dung diét khuan
phu thudc vao ndng dd, vi vay hiéu qua cla
daptomycin twong quan tét nhat véi ty 1& néng
d6 dinh trén nong d6 trc ché téi thiéu (C_, /MIC)
ho&c ty 1& dién tich dwéi dwdng cong ndng do
- thoi gian trén ndng do &c ché téi thiéu (AUC/
MIC).” Theo nghién clru trwdc day, viéc dat ty
I& AUC/MIC > 666 va C__ /MIC > 60 s& dam
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bao hiéu qua trong viéc diéu tri MRSA.8 Do do,
viéc xac dinh chinh xac gia tri MIC giup cho bac
sT 1am sang c6 thé tinh toan chinh xac liéu téi
wu nhat cho trng bénh nhén, nang cao hiéu
qua diéu tri va dw phong xuét hién ching khang
thudc. Tuy nhién, tac dung cla daptomycin bi
anh hwéng dang ké & cac ndng dd vi khuan
khac nhau, tirc 13, vi khudn c6 thé nhay cam
v&i khang sinh & mat dd thap va trung binh, tuy
nhién, khi mat dé vi khuan cao, ching tr& nén
dé& khang véi khang sinh d4.° Vi vay, chung toi
thwc hién nghién clru nay véi cac muc tiéu:

1) Xac dinh gia tri MIC cta daptomycin trén
cac chling S. aureus phan lap dwoc tlr bénh
phadm mau tai Bénh vién Bach Mai.

2) So sanh thoi gian diét khuan cla
daptomycin va vancomycin trén moét sb ching
S. aureus.

3) Xéac dinh &nh hwéng ctia mat d6 vi khuan
dén hoat tinh cGa daptomycin va vancomycin
véi mot sb ching S. aureus.

Il. DOl TWVONG VA PHPONG PHAP

1. Péi twong

210 chiing S. aureus phan lap t&» bénh phadm
mau duwgc dinh danh bang may dinh danh
MALDI TOF tai bénh vién Bach Mai tr thang
2/2022 dén thang 6/2023.

Tiéu chuén Iwa chon

Chuing S. aureus dau tién phan lap dwoc &
moi bénh nhan.

Tiéu chuén loai trer

Chiing S. aureus dwgc phan lap trung lap
trén cung mét bénh nhan.
2. Phwong phap

Thoi gian nghién citru

Nghién ctru dwgc thye hién tir thang 7/2022
dén thang 6/2023.

Dja diém nghién ctru

Khoa Vi sinh — Bénh vién Bach Mai

Thiét ké nghién ciru

Nghién ctru mé ta cét ngang.

C& mau va phwong phap chon méu

Chon mau thuan tién.

C& mau t6i thiéu: Theo hwéng dan CLSI
M39 5% edition, dé& thu dwoc dir liéu thdng ké
hop ly vé& ty & vi khudn nhay cam véi khang
sinh, c& mau téi thiéu can co la 30 ching.

Thuc té 14y dwoc 210 ching S. aureus tir
bénh phdm mau.

Quy trinh nghién ciru

+ X&c dinh cac ching MRSA béng phuong
phap khoanh gidy khuéch tan, st dung khoanh
gidy cefoxitin 30 g, két qua dwoc phién giai
theo CLSI M100 33" edition.

+ Xac dinh gia tri MIC daptomycin cla céac
ching S. aureus bang phwong phap vi pha
loang theo hwéng dan CLSI M07-A10.

+ Xac dinh dwong cong diét khuan theo
thoi gian clia daptomycin va vancomycin: 210
chdng nghién clru dwoc xép theo thi tw thoi
gian phan lap dwoc, ci¢ méi 20 ching lay ra 1
chlng, thu dwgc 11 ching S. aureus cho thi
nghiém nay. U 5x10° - 10 CFU/mL S. aureus
trong canh thang Muller Hilton hiéu chinh cation
(CAMHB) cung khang sinh véi néng dd 1MIC
& 35°C, daptomycin dwoc st dung cung canh
thang CAMHB b6 sung Ca?* néng d6 50 pg/mL.
Céy dém canh thang trén & cac thdi diém Oh,
2h, 4h, 8h, 24h dé xac dinh sb khuén lac con lai
trong méi trwdng. Thoi diém co tac dung diét
khuan |a thdi diém gidm it nhat 99,9% vi khuén
(2 3-log,, CFU/ml) so voi éng ching khéng co
khang sinh, thoi diém cé tac dung kim khuén
khi khang sinh lam giam < 3-log,, CFU/ml so v&i
v&i dng chirng khéng chira khéang sinh. ™

+ Xéac dinh &nh hwéng ctia mat do vi khudn
dén hoat tinh ctia daptomycin va vancomycin:
S dung 11 chiing trong thir nghiém xac dinh
duong cong diét khuan theo thdi gian & trén va
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1 ching MRSA ATCC 33591, dinh lwgng gia tri
MIC, (MIC for low inocula) & ndng d6 vi khuén
thdp (10* CFU/mL), MIC,, (MIC for medium
inocula) & néng d6 vi khuan trung binh (10¢
CFU/mL) va MIC,, (MIC for high inocula) & ndng
dd vi khuén cao (108 CFU/mL) bang phuwong
phap vi pha loéng v&i khang sinh daptomycin
va vancomycin.®
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Xt ly s6 ligu

Sé liéu dwoc xr ly badng phan mém Microsoft
Excel.
3. Pao dirc nghién ctru

Nghién ciru tuan tht day di cac nguyén tac
cla dao dirc nghién ctru y hoc.

Ill. KET QUA

m MRSA (159)
MSSA (51)
5 mS. aureus (210)
0,6 o 0,5
0.38 0.5 0.75

Biéu d6 1. Phan bé gia tri MIC daptomycin vé&i cac chung S. aureus

Trong 210 ching Staphylococcus aureus
phan lap duoc tr bénh phdm mau, ty 1& S.
aureus dé& khang véi methicilin 1a 75,7%
(159 chang) va ty I&é S. aureus nhay cam voi
methicilin 1a 24,3% (51 ching).

Vé phan bb gia tri MIC daptomycin véi
cac ching S. aureus, tat cd cac chlng trong
nghién clu déu nhay cam véi daptomycin, gia
tri MIC phan b trong khoang 0,125 - 0,75 pg/

ml. Trong d6, ty 1é S. aureus, MRSA ciing nhw
MSSA déu cé6 MIC = 0,38 ug/ml chiém ty I&
cao nhét, theo sau do la ty 1&é cac ching cé
MIC = 0,25 pg/ml. Trong cac chdng nghién
ctru, chi ¢é 1 ching ¢ MIC daptomycin béng
0,125 pg/ml thuéc nhém MSSA, cling nhw chi
c6 1 chling c6 MIC daptomycin bang 0,75 ug/
ml roi vao nhém MRSA.
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Biéu doé 2. Pwong cong diét khuan theo thoi gian cua daptomycin:
Céc duong GC (e ) tuong tng véi éng chiing khdng cé khéng sinh,
céc duong DAP ( A ) tuong tng véi cac 6ng G vi khuén va daptomycin

Két qua thtr nghiém diét khudn theo thoi hon nira, tir thei diém T4 daptomycin lam gidm
gian cho thdy, daptomycin c6 tac dung diét trung binh 2,03-log,, CFU/mL vi khuan. Tai thoi
khuan nhanh hon vancomycin. Théi diém T8, diém T24, tt c& cac ching déu bi daptomycin

daptomycin cé tac dung diét khuan (gidm = tiéu diét 99,9% (gidam trung binh 7,86-log,,
3-log,, CFU/mL) & 9/11 chdng (trr ching LS7 CFU/mL).
va LS8), trung binh giam 4,13-log,, CFU/ml,
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Biéu d6 3. Puwong cong diét khuan theo thoi gian cua vancomycin:
Céc duong GC (e ) tuong tng véi 6ng chirg khéng cé khéng sinh,
céc duong VA ( A ) tuong (g véi céc éng u vi khuén va vancomycin
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Trong khi d6, vancomycin chi c6 tac dung
diét khuan & mét ching duy nhét tai thoi diém
T8 (chdng LS10). Trung binh vancomycin lam
giam 1,27-log,, CFU/mL & thoi diém T4 va
2,15-log,, CFU/mL & thoi diém T8. Tuy nhién,
sau 24 gid tiép xuc véi vancomycin, tat ca cac
chiing thtr nghiém déu bi tiéu diét 99,9% (gidm
trung binh 7,5-log,, CFU/mL).

V& viéc danh gid anh hwéng cta mat do
vi khudn dén hoat tinh cGa daptomycin va
vancomycin, két qua the nghiém cho thay ca
daptomycin va vancomycin déu bi &nh huéng
b&i cac ndng dd vi khuan khac nhau. Véi
daptomycin, MIC, = 0,125 - 0,25 ug/ml, MIC,,
= 0,25 - 1 pg/ml, va MIC, > 64 ug/ml. Vi
vancomycin, & néng do vi khuan thap, trung
binh va cao lan lwot c6 gia tri MIC = 0,5 - 1
pg/ml, MIC,, =1 pg/ml va MIC , > 64 ug/ml. Két

qua nay cho thay, khi tdng tr néng dd 104 CFU/
ml 1én 108 CFU/m, gia tri MIC cta daptomycin
va vancomycin khéng thay déi dang ké. Tuy
nhién, khi tang t ndng dd trung binh 1&n ndng
dd vi khudn 108 CFU/ml, ca daptomycin va
vancomycin déu bi anh hwdng rd rét béi néng
do vi khuén, véi sw gia tang MIC dang ké (tang
hon 256 1&4n & daptomycin va tdng hon 112 1an
& vancomycin). Sy gia tang gia tri MIC cla 2
loai khang sinh khong phai do xuét hién ching
dot bién khang thudc. Chung t6i da cay chuyén
cac chiing & giéng cé ndng dd khang sinh cao
nhat ma chang van phat trién ra thach thwong,
0 qua dém rdi tién hanh xac dinh lai gia tri MIC
cla cac chlng dé véi ndng do tiéu chuan 5x10°
CFU/ml (theo CLSI MO07-A10), két quéd cho
thay, tit cd cac chdng van nhay cadm véi ca 2
loai khang sinh dwgc thir nghiém.

Bang 1. Gia tri MIC daptomycin va MIC vancomycin & cac néng dé S. aureus khac nhau

Daptomycin

Vancomycin

M3 chiing MIC, MiC,, MiC,, MIiC MIC,, MIC,,
LS1 0,25 1 > 64 0,5 1 > 64
LS2 0,25 0,5 > 64 0,5 1 > 64
LS3 0,25 0,5 > 64 1 1 > 64
LS4 0,25 0,5 > 64 1 1 > 64
LS5 0,25 0,25 > 64 1 1 > 64
LS6 0,25 0,5 > 64 1 1 > 64
LS7 0,25 0,25 > 64 1 1 > 64
LS8 0,125 0,25 > 64 1 1 > 64
LS9 0,125 0,25 > 64 1 1 > 64
LS10 0,25 0,5 > 64 0,5 1 > 64
LS11 0,25 0,25 > 64 1 1 > 64

ATCC 33591 0,25 0,5 > 64 1 1 > 64

TCNCYH 170 (9) - 2023



TAP CHIi NGHIEN ClPU Y HOC

IV. BAN LUAN

Ty 1&é MRSA Ién trong cac bénh nhiém
trang do S. aureus tao ra thach th&c I&n cho
cac bac si lam sang trong viéc diéu tri cac
bénh nay. Bén canh vancomycin la Iwa chon
dau tién trong diéu tri nhiém khudn do MRSA,
daptomycin cho thay két qué khong thua kém,
hay tham chi kha quan hon vancomycin trong
diéu tri nhiém khuén huyét hay viém noi tam
mac do S. aureus.>® Trong nghién clru nay, gia
tri MIC daptomycin nam trong khoang 0,125 -
0,75 ug/ml, trong d6 82,4% chung S. aureus
c6 MIC daptomycin 0,25 - 0,38 pg/ml, twong
tw v&i két qua cla nghién ciru trudc d6.1112 S,
aureus nhay cdm véi daptomycin khi MIC < 1
pg/ml, do vay, cac ching S. aureus phan lap
dwoc tai Bénh vién Bach Mai van con rat nhay
cam v@i khang sinh nay.® Daptomycin la khang
sinh cé tac dung diét khuan phu thudc vao néng
do, viéc dat ty 1& C__ /MIC > 60 va AUC/MIC >
666 sé& dat dwoc muc tiéu diéu tri.® V&i nhirng
chling c6 gia tri MIC daptomycin < 0,5 pg/ml,
viéc st dung daptomycin liéu tiéu chuan (6 mg/
kg mdi 24 gi®) dat muc tiéu diéu tri & hon 90%
trwvong hop.2 Trrong hop MIC daptomycin >
0,5 pg/ml, nén tang liéu st dung 1&n 8 - 10 mg/
kg mbi 24 gid, tuy mire loc cau than cta bénh
nhan, dé co thé dat muc tiéu diéu tri.¢ Trong 210
chung trong nghién clru nay, cé 209/210 chiing
c6 MIC = 0,5 pg/ml, vi vay str dung daptomycin
véi liéu tiéu chuan 1a hop ly. Tuy nhién, van
c6 1 trwong hegp cé MIC daptomycin > 0,5 ug/
ml, trwdng hop nay can tang liéu s& dung. Do
do, viéc xac dinh gia tri MIC daptomycin |a can
thiét dé diéu chinh liéu cho tirng ca thé nguoi
bénh. So sanh véi nghién clru dwoc thuc
hién nam 2022 tai Bénh vién Bach Mai, chuwa
ghi nhan ching S. aureus nao dé khang voi
vancomycin cing nhw daptomycin.' Tuy nhién,
khi so sanh vé thei gian khang sinh cé tac dung
diét khuan gitra 2 loai khang sinh nay, két qua

thtr nghiém diét khuén theo th&i gian cho thay,
daptomycin c6 tac dung diét khudn nhanh hon
han vancomycin, két qua nay twong dwong
v&i mot nghién clru dwoc thwc hién nam
2000." Do vay, daptomycin cé thé 1a mot lwa
chon thich hgp cho cac bac si lam sang khi
didu tri cac bénh nhan nhiém khuén nang."
Mat khac, th&r nghiém xac dinh gia tri MIC cla
daptomycin va vancomycin & cac néng dd vi
khuan khac nhau da cho két qua bat ngd. Viéc
tang hon 256 lan gia tri MIC daptomycin va
hon 112 14n gia tri MIC vancomycin & ndng do
vi khuan 108 CFU/ml so vé&i ndng dd 106 CFU/
ml cho thdy, tdc dung cla cad daptomycin va
vancomycin déu bi anh hwdng b&i ndng do vi
khuan, t&c 1 hoat tinh diét khudn cua 2 loai
khang sinh nay déu giam rd rét & néng dd vi
khuan cao. Nghién cru clGa chung t6i dwoc
thwe hién trén 11 chdng lam sang va 1 chding
MRSA ATCC 33591 déu cho két qua vay
(bang 1). Laura Rio-Marques va cdng sy da
thwc hién nghién ctru tvong tw vao nam 2014
véi chiing MRSA ATCC 43300, trong nghién
clru clia ho, gia tri MIC vancomycin chi tang
2 1an, con v&i daptomycin, gia tri MIC chi tang
8 lan khi tdng néng do6 vi khuan ti trung binh
lén néng dd cao.® Sw khac biét nay cé thé do
cac chang dwoc nghién clru khac nhau. The
nhét, chung téi st chung ching MRSA ATCC
khac v&i nghién ctru clia Laura. Thi hai, 11/12
chling trong th& nghiém cla ching téi dwoc
phan l1ap tir 1am sang nén cé thé vi khuan da
c6 sw bién dbéi dé& chdng choi v&i nhirng liéu
phap diéu tri trwéc dé cla nhirtng bénh nhan
mang chung. Hién twong khang sinh thay ddi
tac dung & cac ndng do vi khuan khac nhau da
duwoc Eagle mo t& hon 60 nam trwédc khi cho
vi khuadn gram dwong tiép xuc véi khang sinh
B-lactam va glycopeptide.’® Co ché cla hién
twong nay chwa dwoc hiéu biét day du, co thé
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do c6 qua nhiéu vi khuan gay ra tinh trang thiéu
dinh dwdng cho tat ca vi khuan phat trién nén
mot sd trong chung roi vao trang thai khong
tang trwdng, khong phat trién. Do dd, khang
sinh sé khong cé tac dung v&i nhirng chiing vi
khuan khéng phat trién do."s Vi vay, trong diéu
tri 1am sang, cac bénh nhiém tring c6 mat do vi
khuan cao nhw viém tiy xwong, viém khép nén
két hop cac tha thuat dan lwu & ma, chich rach
bén canh liéu phap khang sinh dé co thé dat
muc tiéu diéu tri. Mac du daptomycin c6 hoat
tinh diét khuadn manh va co thé lya chon dé
didu tri nhidu bénh nhiém trung do S. aureus
nhwng chung khéng thé diéu tri viém phdi do
S. aureus vi sy twong tac gilba daptomycin
va surfactant dan dén (rc ché hoat tinh khang
khuén cla daptomycin, day la mot trong nhirng
han ché cla loai khang sinh nay.’

V. KET LUAN

Trong 210 chlng Staphylococcus aureus
trong nghién clru nay, 75,7% ching la MRSA.
Tét ca 210 chiing déu nhay cdm v&i daptomycin.
Két qua the» nghiém theo thdi gian cho thay
daptomycin c6 tac dung diét khuan nhanh hon
vancomycin, do vay cé thé wu tién lwa chon
daptomycin trong nhitng trwdng hop nhiém
khuan nang. Tac dung khang khuan in vitro cia
daptomycin va vancomycin déu gidm khi mat
dd vi khuan cao, vi vay, v&i nhitng bénh nhiém
trung c6 mat dd vi khuan cao, nén két hop dan
lwu, chich rach & mu cung véi liéu phap khang
sinh dé c6 thé dat muc tiéu diéu tri.
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Summary

IN VITRO ACTIVITY OF DAPTOMYCIN AGAINST
STAPHYLOCOCCUS AUREUS

Daptomycin MIC values of 210 Staphylococcus aureus strains isolated from blood specimens in
the Microbiology department, Bach Mai Hospital from July 2022 to June 2023 were determined by the
broth microdilution method. 11 strains were randomly selected for analysis by the time-kill assay and
for investigation of the effect of inoculum size on the activity of daptomycin and vancomycin named
as the inoculum effect. 75.7% of strains are MRSA. All S. aureus isolates were found susceptible to
daptomycin. The MIC values ranged from 0.125 to 0.75 ug/ml. The time-kill assay demonstrated that
daptomycin had a bactericidal effect faster than vancomycin. Daptomycin was bactericidal at 8 hours
for 9/11 strains (reduced 4.13-log,, CFU/ml, averagely) while vancomycin reduced averagely 2.15-
log,, CFU/mL at 8h, compared with growth control tubes (without antibiotics). We calculated the MIC
value of daptomycin and vancomycin at low, medium, and high inocula of S. aureus to investigate the
effect of inoculum size on the activity of daptomycin and vancomycin. There is a significant increase
in MIC values of both daptomycin and vancomycin. MIC values of daptomycin were increased over
256 times between the medium and high inocula and MIC values of vancomycin were increased over
112 times between medium and high inocula.

Keywords: Staphylococcus aureus, MIC, daptomycin.
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