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TOM TAT

Tu cau khuan khang methicillin (bao gom methicillin-resistant Staphylococcus aureus - MRSA va cac tu cau
khong cé enzyme coagulase - methicillin-resistant coagulase negative staphylococci - MRCNS) dugc ghi nhan la
mot trong nhiing tac nhan chinh trong nhidm khuan bénh vién ciing nhu nhidm khuan trong cong dong gay ra
anh hudng I6n t6i viéc diéu tri. Vancomycin la thudc sir dung hiéu qua va dwoc xem 1a “Iya chon cudi cung”
trong diéu tri MRSA va MRCNS. Tuy nhién, ty Ié that bai trong diéu tri nhém vi khuan nay bang vancomycin c6
xu hudng gia ting do xuat hién céc vi khuan khang trung gian va dé khang véi khang sinh nay. Trong nghién
ctru ndy, ching t6i md ta dac diém kiéu gen khang thudc cua hai chung S. aureus va S. haemolyticus khang trung
gian voi vancomycin dugc phan 1ap tir bénh nhan tai Bénh vién Quan y 7A. Nong do thudc e ché toi thicu cua
vancomycin (MIC) ghi nhan trén hai vi khuan lan luot 1a 12 mg/L va 6 mg/L. Bang phuong phap gidi trinh tu
toan bo gen, chung t6i xac dinh sy hién dién cua cac bién thé véi su thay doi trinh ty amino acid & cac gen diéu
hoa vraSR, graSR, IytSR, walKR lién quan dén tinh khang vancomycin, tinh khéng véi cac peptide khang khuan
va chuyén héa thanh té bao trén 2 chung vi khuan nay. Bén canh cac dot bién gay ra tinh khang trung gian voi
vancomycin, su hién dién cua nhiéu gen khang vai cac nhom thudc khang sinh phé bién khac ciing duoc ghi
nhan. Viéc sir dung khang sinh dai tra va thiéu kiém soat gop phan lam gia ting xuét hién cac dot bién gay ra
tinh khang thuéc.

Tir khéa: Tu cau khuan, Staphylococcus aureus, Staphylococcus haemolyticus, khang trung gian véi vancomycin.

MO DAU

Trén thé gidi n6i chung va & Viét Nam nai riéng, hdu hét cac bénh vién va cac co s& kham chiva bénh dang phai
déi mat véi tbe do lan rong cua cac vi khuan cé kha ndng khang véi nhiéu loai khang sinh. B&nh nhan mac nhiém
khuén bénh vién (NKBV) thwong dworc diéu tri véi nhiéu loai thudc khang sinh. Didu nay dan téi sy xuét hién cac
chaing vi khuan khang va da khang thuéc. Hau qua cang nghiém trong hon khi sy khang thubc cé xu hwéng lan
truy&n nhanh chéng trong méi trwéng bénh vién ciing nhu trong cdng déng.

Tu cdu khuan khang methicillin (bao gdm Methicillin-resistant staphylococcus aureus - MRSA va céc tu ciu
khdng c6 enzyme coagulase - Methicillin-resistant coagulase negative staphylococci — MRCNS) la mét trong
nhi*rng tdc nhan chinh trong NKBV c6 anh hwéng 16n t&i viéc diéu tri. Vancomycin la khang sinh thuéc nhém
glycopeptide dwoc xem la thubc s& dung hiéu qua trong diéu tri MRSA va MRCNS. Tuy nhién, da phat hién
chiing MRSA khang trung gian vé&i vancomycin (Vancomycin intermediate-resistant S. aureus - VISA) dau tién tai
Nhat Ban vao nam 1997 va sau dé la & cac nwédc khac. Nam 2002, tai My da phat hién ching S. aureus khang
hoan toan véi vancomycin (Vancomycin resistant S. aureus — VRSA) (Sievert et al., 2008). Cac chdng khang
vancomycin duoc xac dinh c6 sw hién dién ctia gen vanA ma hoa cho enzyme ligase tham gia vao sy hinh thanh
lién két D-Ala-D-Lac thay cho lién két D-Ala-D-Ala trong qua trinh téng hop lop peptidolycan cda vach té bao. Sy
thay thé nay lam giam &i lwc gén v&i vancomycin, gay ra tinh khang thubc (Perichon et al., 2009). May man la ty
l& VRSA phat hién con khé it. Tai Viét Nam, chwa c6 bao cao vé trwéng hop S. aureus hay CNS dé khang voi
vancomycin. Tuy nhién, da ghi nhan thdy sw gia tang ty I that bai trong diéu trj bang vancomycin & nhém vi
khuén nay. Theo hwéng dan cua Vién Cac qui chudn 1am sang va xét nghiém (CLSI - Clinical and Laboratory
Standards Institute), vi khuan duwoc xem la nhay cam véi vancomycin khi c6 nong do trc che tbi thidu (M|n|mum
inhibitory concentration - MIC) < 2 mg/L déi v&i S. aureus va < 4 mg/L déi véi cac tu ciu khong cé enzyme
coagulase (coagulase-negative staphylococci - CNS). Khang trung gian (vancomycin-intermediate resistance)
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duwoc xac dinh khi gia tri MIC 1a 4 - 8 mg/L vé&i S. aureus hay 4 - 16 mg/L v&i CNS. Vi khuan d& khang voi
vancomycin khi MIC = 16 pg/mL vé&i S. aureus va = 32 mg/L v&i CNS. Sw hinh thanh cac dét bién ngau nhién
dong vai trd quan trong cho s xuét hién cac chang vi khuan khang thuéc. Trong tredng hop tu cau khuan khang
trung gian v&i vancomycin, mot sb nghién cru trwéc day cho thay ¢6 su hinh thanh va tich Ity cac dét bién trén
nhiéu gen lién quan dén cac con dwdng diéu hoa khac nhau cda vi khuan (Hiramatsu et al., 2014). Trong nghién
clru nay, ching t6i phan tich cac d&c diém khang thubc va xac dinh cac dot bién c6 thé I|en quan t&i tinh khang
trung gian véi vancomycin & hai ching vi khudn S. aureus va S. haemolyticus phan Iap t& bénh nhan tai Bé&nh
vién Quany 7A.

NGUYEN VAT LIEU VA PHUONG PHAP
Thu nhan va tai dinh danh chang vi khuén

Tu cau khuan khang methicillin, bao gébm S. aureus va cac vi khudn thudéc nhém tu ciu khéng cé enzyme
coagulase (coagulase-negative staphylococci - CNS) dwoc thu nhan tr Khoa Xét nghiém - Bénh vién quan Y 7A,
Khoa Vi sinh - Bénh vién Pai hoc Y Duwoc Tp.HCM va Khoa Kiém soat nhiém khuan - Bénh vién Hung Vuong
trong thoi gian tlr thang 1/2018 dén thang 4/2019. Cac ching vi khun sau khi thu nhan dwoc nudi cdy trén moi
trwong thach Brain Heart Infusion (BHI). Khuan lac don, thudn dwoc dinh danh bang bd kit APl Staph
(bioMérieux) va thwe hién khang sinh dd xac dinh ddc diém khang khang sinh.

Panh gia dac diém khang khang sinh cta vi khuén

Khang sinh db ctia cac chang vi khuén thu nhan duoc xac dinh bang phuwong phép dét dia gidy khang sinh. Dia
gidy khang sinh s dung bao gdm: penicillin (10 U), cefoxitin (30 pg), clindamycin (2 ug), erythromycin (15 pg),
trlmethoprlm -sulfamethoxazole (SXT) (1.25/23.75 ug) va linezolid (30 ug). BJ nhay cdm véi vancomycin trén cac
chang vi khuan thu nhan dwoc xac dinh béng cach do gia tri MIC v&i vancomycin theo phuong phap vi pha lodng
ndng do thudc (micro-dilution). Gia tri MIC clia vancomycin va teicoplanin trén hai chiing dwoc xac dinh khang
trung gian véi vancomycin dwoc xac dinh thém bang phwong phap E-test. MIC v&i cac nhém thudc khang sinh
khac nhau cla hai chiing khang trung gian véi vancomycin dwoc danh gia bang phwong phép vi pha lodng st
dung dia khang sinh khé MIC dry plate (Eiken Chemical Co., Japan). Két qua khang sinh dé dwoc xac dinh theo
huwéng dan ciia CLSI - M100, 2018.

Tach chiét DNA bd gen vi khuan

Hai chang vi khudn S. aureus va S. haemolyticus khang trung gian véi vancomycin dwoc nudi tdng sinh qua dém
trong 10 mL méi trwdng gidu dinh dwéng BHI. Dich ting sinh dwoc st dung dé tach chiét DNA tdng s dung cho
gidi trinh tw bd gen. Qui trinh tach chiét DNA gém cac bwéc chinh: Thu nhan sinh khéi va ly giai vach t& bao trong
dém Tris-NaCI-EDTA, bd sung 2 L Lysostaphin (10 mg/mL) va G & 37°C trong 60 phut. Bién tinh va loai protein
t& bao trong dich sau khi ly gidi bang hén hop 0.25 EDTA - 50 mM Tris va SDS 10%, & 60°C trong 10 phat. Sau
do, ly tam tbc dd téi da trong 10 phut dé tha va loai protein, thu dich ndi chira nucleic acid. RNA dwoc loai b
b&ng xt ly véi 1 uL enzyme RNase (10 mg/mL), G & 37°C, 30 phat. DNA duoc tinh sach béng phwong phap tda
véi phenol-chloroform. Sau cung DNA dwoc riva 2 1an bang ethanol 70% lanh va bao quan trong 50 uL dém 1/10
TE & -20°C. Ndng dd va do tinh sach ctia DNA sau tach chiét dwoc do bing may do quang phé Nanodrop One
(Thermo Scientific).

Giai trinh tw bd gen vi khuén

Trinh tw DNA b6 gen cla S. aureus va S. haemolyticus khang trung gian vé&i vancomycin dwgc phan tich tai B6
mén Di truyén, Khoa Sinh hoc, Truwdng Pai hoc Khoa hoc tw nhién, Bai hoc Quéc gia Tp.HCM. Trinh tw DNA
dwoc phan tich bdng may giai trinh ty lllumina MiniSeq sequencer. Trinh tw library dwoc chuén bi st dung
Nextera XT library preparation kit. Chl giai gen dwoc xac dinh dwa trén so sanh véi cac gen da biét trén co sé
di¥ liéu pan-genome SEED database va RAST (Rapid Annotations using Subsystem Technology) (Overbeek et
al., 2014). Trinh ty |8p rap (assemble sequences) bd gen cla hai ching S. aureus va S. haemolyticus khang
trung gian v&i vancomycin dwoc ding ki trén co s& dir lieu DDBJ/ENA/GenBank v&i ma sé twong tng:
JABUNX000000000 (S. aureus) va JABUNY000000000 (S. haemolyticus). Cac gen khang thuéc dwoc xac dinh
béng chwong trinh ARIBA (Antimicribial Resistance Identification By Assembly) (Hunt et al., 2017). Dot bién gen
lién quan téi tinh khang trung gian véi vancomycin duoc xac dinh bang cach so sanh trinh tw cac gen muc tiéu
cta hai chiing khang trung gian véi trinh tw ctia chiing chudn nhay cam véi vancomycin & S. aureus NCTC 8325
(ma sb gen bank NC_007795) va S. haemolyticus JCSC 1435 (mé& s gen bank NC_007795).

KET QUA VA THAO LUAN
Pinh danh va dic diém khang khéang sinh ctia hai chang vi khudn khang trung gian véi vancomycin

Chung t6i da thu nhan dwoc 104 ching S. aureus va CNS khang methicillin. Sau khi tai dinh danh va kiém tra
khang sinh do, 98/104 ching dwoc xac dinh khang beta-lactam (penicillin va cefoxitin); trong dé c¢é 80 ching la S.
aureus (81.6%), 07 ching S. waneri (7.2%), 04 ching S. epidermidis (4.1%), 04 chlng S. haemolyticus (4.1%),
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01 chdng S. cohnii (1%), 01 chdng S. saprophyticus (1%) va 01 ching S. sciuri (1%). Két qua PCR khang dinh
cac ching nay déu mang gen mecA ma héa cho protein gan penicillin PBP2a gay ra tinh khang methicillin va cac
beta-lactam khac. Phan tich khang sinh db trén cac ching nay cho thay: 82.7% chiing khang Clindamycin; 81.6%
ching khang Erythromycin; 6.2% chdng khang sulfamethoxazole /Trimethroprim (SXT); 2% ching khang
Linezolid. Pac biét, chdng t6i ghi nhan dwgc 02 ching khang trung gian véi vancomycin (2%) thu nhan tir Khoa
Xét nghiém - Bénh vién Quan y 7A. Két qua dinh danh bng b6 kit API Staph va phan tich trinh tw bd gen xéac
dinh hai chdng nay la S. aureus (ki hiéu SA 86) va S. haemolyticus (ki hiéu CNS 88). MIC cla vancomycin trén
hai chiing nay 1an lugt la 12 mg/L (SA 86) va 6 mg/L (CNS 88) (Hinh 1). Hai ching nay con nhay cam voi
teicoplanin (MIC = 0.125 mg/L va 2 mg/L twong ng).

Ngoai ra, ching t6i ghi nhan hai ching nay khang déng thdi véi nhidu loai khang sinh khac nhau. Bac diém
khang khang sinh ctia hai chiing vi khudn dworc trinh bay trong Bang 1.

S. aureus (SA 86) S. haemolyticus (CNS 88)

MIC =12 mg/L MIC =6 mg/L

Hinh 1. E-test xac dinh MIC cta vancomycin trén hai ching S. aureus (SA 86) va S. haemolyticus (CNS 88)

Bang 1. MIC (mg/L) vé&i céc loai thuéc khang sinh khac nhau cda hai chiing S. aureus va S. haemolyticus
khang trung gian v&i Vancomycin

Khang sinh MIC (mg/L)
Viét tat S. aureus (SA 86) S. haemolyticus (CNS 88)

Oxacillin MPIPC R (>4) R (>4)
IAmpicillin ABPC R (16) R (>16)
Cefazolin CEZ R (>16) R (>16)
Cefmetazole CMZ R (16) R (>32)
Flomoxef sodium FMOX S (8) S (16)
|lmipenem IPM S (<0.25) R (=8)
Gentamycin GM S(4) R (>8)
IAbekacin ABK S(4) S (4)
Minocycline MINO S(4) S(<2)
Erythromycin EM S (0.5) R (>4)
Clindamycin CLDM 1(1) R(>2)
IVancomycin VCM 1(12) 1(6)
[Teicoplanin TEIC S (0.125) S(2)
Linezolid LZD S(2) S(1)
Fosfomycin FOM R (64) R (64)
Levofloxacin LVEX R (>4) R (>4)
Cefoxotin CEX R (>16) R (>16)
Sulfamethoxazole -
[Trimethoprim ST R (>38/2) R (>38/2)
Rifampicin RIF S (0.125) R(=32)

Ghi chu: R (resistant) - Khang; S (susceptible) - Nhay cam

748



HOI NGH| CONG NGHE SINH HOC TOAN QUOC 2020

Phan tich dét bién trén céc gen lién quan t&i tinh khang trung gian vé&i vancomycin & hai chang vi khuan
thu nhan

Phan tich trinh tw DNA bd gen cda hai chdng vi khun khong théy sy hién dién cda gen gay ra tinh khang voi
vancomycin (van gen) (Bang 3). Nghién ctru truwae day cho thay & cac chung khéng trung gian c6 sy thay déi vé
dac diém cAu tric & thanh té bao va cac dac diém chuyén héa cia vi khuan. Phan tich dac diém kiéu gen cho
thdy sw hinh thanh cac dét bién trén mét s gen thudc hé théng didu hoa hai thanh phan (two component system
- TCS) & vi khuan lién quan dén tinh thAm ctia mang va chuyén héa thanh t& bao (walKR); tinh khang vé&i cac
peptide khang khuén, déc luc va dap (ng lai voi stress oxi héa (graSR va lytSR); hé théng diéu hoa truc tiép lién
quan t&i tinh khang vancomycin (vraSR) hay gen rpoB ma héa cho tdng hop tiéu phan beta cia enzyme RNA
polymerase vi khuan (Hiramatsu et al., 2014). Ké&t qué phan tich dot bién trén cac gen nay & hai chding vi khuan
phan lap dwoc trinh bay & Bang 2.

Bang 2. Dot bién trén cac gen & hai chiing S. aureus va S. haemolyticus khang trung gian vé&i vancomycin

Protein S. aureus S. haemolyticus

VraR D59E -

VraS - -

GraR Q148D -

GraS F26L, L59I K149T

WalR - -

WalK - V404A

LytR T192A -

Lyts - -

RpoB - D471E, 1527M,
S532N, S796A

Ghi ch(: - Khéng thay déi

Trén chiing S. heamolyticus chiing tbi ghi nhan su bién ddi ctia 4 acid amin D471E, 1527M, S532N va S796A &
tiéu phan beta cta enzyme RNA polymerase (RpoB). Khdng ghi nhan thdy dot bién clia RpoB trén ching S.
aureus SA86. Cac dot bién nay cé thé lién quan truc tiép téi sy gia téng tinh khang véi rifampicin trén chdng nay
(MIC > 32 mg/L, Bang 1).

Sw hién dién cta nhiéu gen khang thuéc & hai chiing vi khudn khang trung gian véi vancomycin

Phan tich trinh tw bé gen cla hai chang vi khuan cho thay s hién dién cla cac gen khéang thubc twong (rng véi
kiéu hinh khang (Bang 3).

Bang 3. Cac gen khang thudc & hai chiing S. aureus va S. haemolyticus khang trung gian véi vancomycin

dworc xac dinh bang giai trinh tw bé gen

Nhém khang sinh Gen khéng
S. aureus (SA 86) S. haemolyticus (CNS 88)

Aminocoumarin alasS alaS
IAminoglycoside - aac(6')-le-aph(2")-la
Beta-lactam mecA; mecR1 mecA; mecl; blaZ
Diaminopyrimidine dfrC dfrC; dfrG
Fluoroquinolone mfd mfd
Isoniazid fabl fabl
Lincosamide ermB; cfrA ermC; cfrA
Linezolid cfrA cfrA
Macrolide ermB ermC; mphC, cfrA
Mupirocin ileS ileS
Peptide mprF -
Phenicol cfrA cfrA
Streptogramin ermB; cfrA ermC; cfrA
[Triclosan fabl fabl
[Trimethoprim dfrC -

Ghi chu: - Khéng phat hién
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Pang lvu y, ca hai ching vi khudn déu mang gen cfr gay ra tinh khang véi linezolid. Linezolid dwoc st dung
trong diéu tri tu cdu hay céc lién cu dudng rudt (enterococci) khang methicillin, khang hay that bai trong diéu tri
véi vancomycin. Mac du hai chang vi khuan trong nghién ctru c6 kiéu hinh nhay cdm véi linezolid (MIC = 2 mg/L
vaMIC =1 mg/L trén S. aureus va S. haemolyticus twong ng, Béng 1). Biéu nay c6 thé giai thich do sy hién
dién don Ié clta gen cfr chi lam gia tang nhe MIC cla khang sinh nay MIC cua linezolid tang cao khi cé sy hién
dién cla gen cfr két hgp véi mot sé dot bién trén viing 23S rRNA va 50S ribosomal protein vi khuan 1a dich tac
doéng cuda thude (Chastre et al., 2014). Phan tich trinh tw trén cac gen nay cho thay hai chang vi khuén khéng
mang cac dot bién 1am gia tang tinh khang véi linezolid. Gen cfr c6 kha nang lan truyén cao gitva cAc nhéom tu
cau khuan véi nhau. Gan day, ching téi cling da ghi nhan cac chiing tu cdu khuan khang manh véi linezolid c6
mang gen khang cfr va cac dot bién tai dich tac dong cia thudc (Nguyen et al., 2020). Sy xuét hién cta cac
chdng tu ciu khuén khang trung gian véi vancomycin va mang gen khang véi linezolid 1a canh bao nghiém trong
vé sy han ché va kha n&ng that bai trong diéu tri cac tu ciu khuan siéu khang thudc nay.

KET LUAN

Trong nghién ctu nay, ching t6i md td dic didm kiéu gen khang thudc cha hai ching S. aureus va S.
haemolyticus khang trung gian v&i vancomycin dwoc phan 1ap tir bénh nhan tai Bénh vién Quan y 7A. Bang
phwong phap gidi trinh tw toan bo gen, ching t6i xac dinh sw hién dién cia cac bién thé véi sw thay ddi trinh tw
amino acid & cac gen diéu hoa vraSR, graSR, IytSR, walkR lién quan dén tinh khang vancomycin, tinh khang véi
céac peptide khang khuén va chuyén héa thanh t& bao trén 2 chiing vi khuan nay. Bén canh cac dot bién gay ra
tinh khang trung gian véi vancomycin, sy hién dién cta nhiéu gen khang véi cac nhém thube khang sinh phd
bién khac ciing dwoc ghi nhan. Viéc s dung khang sinh dai tra va thiéu kiém soat gép phan lam gia tang xuét
hién cac dét bién gay ra tinh khang thuéc.

L&i cam on: Nhdm nghién cizu chan thanh cam on: Khoa Xét nghiém - Bénh vién Quan Y 7A; Khoa Vi sinh - Bénh vién Dgi
hoc Y Dirgc Thanh phé Hé Chi Minh va Khoa Kiém soét nhiém khudn - Bénh vién Hing Virong dé hé tro' cung cap mau vi
khudn cho nghién citu. Dé tdi dieot su tai tro bsi Trung tam Cong nghé sinh hoc Thanh phd Ho Chi Minh.
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SUMMARY

Methicillin-resistant staphylococci (including methicillin-resistant Staphylococcus aureus - MRSA and
methicillin-resistant coagulase negative staphylococci - MRCNS) have been recognized as one of the major
concerns of bacterial infection in the hospital and the community, leading more difficulties for the treatment.
Vancomycin is an effective drug and is considered as the "last resort™ for the treatment of MRSA and MRCNS.
However, there is an increasing of treatment failure to this group of bacteria with vancomycin due to the
emergence of intermediate-resistant and resistant strains. In this study, we describe the genotypic
characterization of the two vancomycin intermediate-resistant S. aureus and S. haemolyticus isolated from
patients at 7A Military Hospital. The vancomycin minimum inhibitory concentrations (MIC) of the two isolates
were 12 mg/L and 6 mg/L, respectively. Whole genome sequencing identified the presence of variants with
amino acid sequence changes in the regulator genes vraSR, graSR, IytSR, walKR involved in vancomycin
resistance, resistance to antibacterial peptides and cell wall metabolism on these two strains. In addition to the
mutations that might cause vancomycin intermediate-resistance, the presence of multiple resistance genes to
common antibiotics was remarkable. The massive imprudent usage of antibiotics and lack of control contributes
to the emergence of mutations causing resistance.

Keywords: Staphylococci, Staphylococcus aureus, Staphylococcus haemolyticus, vancomycin intermediate-resistance.
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