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Tém tit

Hién nay cac béc si diéu tri ¢ thé gip phai that bai diéu tri cic nhiém khuan cong dong khi
st dung cac khang sinh dau tay dugc khuyén céo trong cac tai liéu kinh dién. Ly do cia cac that bai
diéu tri nay 1 vi cac vi khuan gy nhidém khuéan cong ddng hién nay da dé khang véi cac khang sinh
dau tay thong dung. Minh hoa cu thé nhat 1a tinh trang dé khéng cac khang sinh nhu ampicillin,
erythromycin, co-trimoxazol, va tetracycline cta cac tic nhan vi khuan chii yéu nhat gay nhiém
khuén ho hép cong déng. Ddi voi cac nhidm khuin phai nhép vién va nhiém khuan bénh vién thi
cac nha diéu tri ciing phai ddi pho vai ty 1¢ cao S. aureus khang methicillin, tryc khuan dudng rudt
tiét ESBL, P. aeruginosa da khang va A. baumannii khang dién rong. Chinh vi cac kiéu hinh dé
khang nay ma bac si rat kho lua chon duge mot phat dd khang sinh diéu trj hiéu qua cho céc nhiém
khuin dang ndm vién hay mac phai do nam vién. D¢ gitp cac bac si diéu tri c6 thé chon lya khing
sinh dau tay hiéu qua hay diéu chinh dugc khang sinh dau tay, cac phong thi nghiém 1am sang tai
cac bénh vién phai c6 kha nang phat hién dugc mot cach chinh xac cac dé khang can duoc quan tam
trén tac nhan vi khuan gay bénh phan lap dugc tir bénh nhan. Muc tiéu nay doi hoi khong chi phong
thi nghiém phai tuan thii cic qui trinh xét nghiém khang sinh d6 chuan (SOP) ma con thudng xuyén
thue hién noi kiém dé co thé phat hiét dugc cac sai sot trong qua trinh xét nghiém khang sinh dd.
Ngoai ra, trudc khi phic trinh két qua dén 1am sang, phong xét nghiém phai biét nhan dang duoc
cac két qua khang sinh d6 bat thudng dé kiém tra phat hién duogc céc sai sot hé thong hay cac bat
thuong that sy mang ¥ nghia. Tham gia ngoai kiém ciing rat can thiét dé phat hién duoc céc sai sot

hé théng.



The antibiotic resistance situation in Viét Nam and the role of the critical laboratory of

clinical microbiology

Abstract

The clinicians today can face the treatment failure to the community acquired infection with
the first line of antibiotics recommended from the classical guildline. The reason for this antibiotic
treatment failure is due to the resistance to the first line antibiotic of the most common pathogens.
One of the typical illustration is the resistance to ampicillin, erythromycin, cotrimoxazol and
tetracycline of the most common respiratory bacterial pathogens causing community acquired
respiratory infection. To the in-patients with infection and hospital infection, the clinicians have to
face the high ratio of S. auresu resitance to methicillin, enterobacteriaceae with ESBL production,
MDR P. aeruginosa and XDR A. baumannii. Because of these phenotypic resistances, the clinicians
hardly select the best empirical treatment to the in-patient with bacterial infection. In order to help
the clinicians to select the appropriate first line antibiotic treatment as well as to adjust the imperical
antibiotic treatment, the clinical microbiology laboratories must have the potency to recognize
correctly the considered resistances on the bacterial pathogens isolated from the patient. This target
requires the laboratory not only follow-up tightly the SOP for the antibiotic susceptibility testing,
but also regularly carry-out the internal quality control to detect the error in the lab processing. In
addition, before reporting the result to the clinicians, the laboratory must recognize the uncommon
results to recheck for the systemic error or for the abnormal resistance detection. Participate the
external quality control is also required for the quality assurance of the clinical microbiology

laboratory.

Dé khang cac khang sinh ciia cic tac nhan vi khuan cgng dong
Hién nay cac bac si diéu tri co thé gip phai that bai diéu tri cac nhiém khuan cong dong khi sir

dung cac khang sinh dau tay duoc khuyén cdo trong cac tai liéu kinh dién. Ly do cta cac that bai diéu tri



nay 1a vi cac vi khuan gdy nhiém khuan cong dong hién nay da dé khang voi cac khang sinh dau tay
thong dung. Xin minh hoa cu thé nhét 14 tinh hinh dé khéng cac khang sinh ciia céc tac nhan vi khuan gay
nhidm khudn ho hap cong dong, mot nhidm khuén rat thuong gip khong chi tai cac qudc gia dang phat
trién ma ca cac qudc gia phat trién.

Tac nhdn vi khudn thuong gip gdy cac bénh 1y nhiém khuan hoé hip dudi cong dong 1a
Streptococcus pneumoniae, Haemophilus influenzae va Moraxella catarrhalis!' . Ngoai cac tic nhan vi
khuan trén thi Streptococci tiéu huyét p va cac tac nhan vi khudn khong dién hinh nhu Mycoplasma
pneumoniae, Chlamydia pneumoniae, C. psittaci, Legionella pneumophila, Bordetella pertussis va
Bordetella parapertussis du 1a cac tac nhan it gap hon nhung ciing 1a nhitng tac nhan can phai duoc quan
tam.

Vé tinh hinh dé khang cac khang sinh ctia S. pneumoniae thi trong vai thap nién tré lai day,
nhiéu nghién ctru dic biét 1a & Chau A da bao dong tinh hinh vi khuan S. preumoniae da khang cac
khang sinh thuong dugc st dung trong diéu trj nhiém khuin ho hap cong dong bao gdbm penicillin,
macrolides, cotrimoxazol, tetracycline, va bao dong nguy co dé khang fluoroquinolon®®. Téng két
nghién ctru SOAR ma ching t6i thyc hién trong nam 2010-201109 cho thiy ty 1& vi khuan S.
pneumoniae dé khang penicillin theo tiéu chuan bién ludn méi 1a 1%, nhung MICo ctia penicillin d6i v6i
vi khuan 12 3pg/ml cao hon so voi ghi nhan trude day 1a 2pg/ml trong nghién ciru da trung tim vao nim
2007. Ngoai ra, két qua nghién ciru SOAR ciing ghi nhan ty 1 dé khang cao ddi véi cac khang sinh
macrolide (96-97%), clindamycin (85%), cefuroxime (71%), cefaclor (88%), cotrimoxazol (91%),
tetracycline (79%) va chloramphenicol (68%). Ty 1& vi khuan khang amox/clav 1a rat thap, chi 0.3%; tuy
nhién MICyo ctia Amox/Clav 14 3pg/ml cao hon so véi két qua nghién ciru ndm 2007 (2pg/ml). Nghién
ctru cling ghi nhan di c6 5% vi khuan khang duoc ofloxacin, so véi nghién ctru nam 2007 chua c6 vi
khuan khang fluoroquinolones dugc ghi nhan.

Déi véi tac nhan H. influenzae thi trudc ddy ampicillin van duoc coi 1a khang sinh dic tri hitu
hiéu nhét. Tuy nhién chi mot thoi gian ngén sau do, vao nim 1974 d co6 cac bao cao vé cac trudng hop

vi khuan H. influenzae khang ampicillin{''-'4]. Nghién ciru SOAR di duoc chiing toi thyc hién da trung



tdm nam 2010-2011 trén 200 ching H. influenzae phap 1ap tir nhidm khuan ho hap cap trong d6 c6 146
tir nhiém khuan ho hap dudil'”, két qua cho thay co dén 49% vi khuan 1a khang duoc ampicillin va co
ché chu yéu van 1a tiét enzyme B-lactamase voi ty 16 phat hién duoc 1a 41%. Vi khuan ciing khang cao
v6i cotrimoxazol (83%), Tetracycline (93%). Du enzyme B-lactamase cua vi khuan H. influenzae 1a loai
c6 dién khong thé khang dugc cac cephalosporin thé hé hai, nhung chung toi van ghi nhan 25% khang
cefuroxime va 27% khang cefaclor. C6 31% H. influenzae 1a khong nhay cam véi azithromycin vi ¢
MIC cao hon tiéu chuan nhay cam va CLSI van chua dua ra tiéu chuan MIC dé khang. Tuy nhién vi
khuan van con nhay cim cao v6i amox/clav véi ty 1é nhay cam 1én dén 99.5%, va chung t6i cling ghi
nhan MICy ctia amox/clav 1a 3pg/ml. Ciing giéng nhu H. influenzae, trudc day ampicillin van dugc coi
14 khang sinh dic tri hitu hiéu cho cac nhiém khuan Moraxella catarrhalis. Tuy nhién hién nay khang
sinh diéu trj kinh nghiém nay da dugc ghi nhan 1a bi M. catarrhalis d& khang véi ty 1¢ cao, 1én dén 100%
nhu ¢ Thai Lan('), hay 79% nhu & Malaysial'®l. Tai Viét Nam cho dén hién nay van chua c6 mot cong
b khoa hoc nao vé ty 16 tiét B-lactamase trén M. catarrhalis, tuy nhién tai bénh vién Nguyén Tri Phuong
trong nam 2009 ching t6i da ghi nhan ty 18 41% M. catarrhalis tiét dugc enzyme p-lactamase. Dui ¢ ty
16 cao tiét duoc enzyme B-lactamase, nhung ciing giéng nhu H. influenzae, P-lactamase cia M.
catarrhalis vAn con 1a loai c6 dién, nghia 1a vi khuan vin con nhay cam duoc véi cac B-lactamase
inhibitor va cic cephalosporin thé hé 2.

Déi voi tac nhan Streptococcus pyogenes thi cho dén hién nay, chua ¢ ghi nhan vi khuan S.
pyogenes (hay con dugc goi 1a vi khuan lién cau tiéu huyét beta nhom A) khang dugc penicillin. Tuy vay
van c¢6 kha nhiéu trudng hop that bai diéu tri voi penicillin trén 1am sang 1a do vi khuan dugc cac vi
khuan Staphylococci cing quan cu trén ving hau hong tiét duoc enzyme beta-lactamase bao vé. Ngoai
ra, S. pyogenes ciing da duoc ghi nhan c6 dé khang véi cac macrolides!!7-18], chinh vi vy nén nha lam
sang mot khi mudn sir dung macrolides dé diéu tri cac viém amydale cp thi rat can thiét phai diéu chinh
sau khi co két qua khang sinh db. Cac tic nhan Bordetella pertussis, Bordetella parapertussis, M.
pneumoniae, C. pneumoniae, C. psittaci, va L. pneumophila dugc xép vao nhém céc tac nhan vi khuan

khong dién hinh do dic diém chung 1a ¢6 ciu trac vach khong hoan chinh, kho nudi cdy phan lap dugc



trong cac phong thi nghiém 1am sang cua bénh vién vi doi hoi diéu kién nudi cay cling nhu méi truong
nudi cdy dic biét chi 6 tai cac phong thi nghiém chuyén sau nghién ciru vé cac vi khuan nay. Do véy tai
cac phong thi nghiém 1am sang, phuong tién dé phat hién cic tic nhan nay thuong 1a phai dua vao cac
thir nghiém mién dich phat hién truc tiép tac nhan gay bénh trong mau thir nhu nhudm khéang thé huynh
quang; hay thir nghiém mién dich phat hién khéng thé dac hiéu tic nhan gay bénh trong huyét thanh bénh
nhan. Di voi cac tac nhan M. pneumoniae, C. pneumoniae va L. pneumophila, tuy thir nghiém mién
dich phat hién khang thé ddc hiéu bang ky thuat ELISA 1a d& dang 4p dung nhat nhung van dé khé khan
nhat ma phong thi nghiém ciing nhu cac nha 1am sang gap phai chinh 1a van d¢ bién luan duoc két qua dé
6 thé co duoc chan doan xéac dinh tac nhan gdy bénh. Néu dua vao dong hoc xut hién khang thé trén
huyét thanh kép (Iay 2 1an cach nhau 2 tuan) thi két qua ELISA s& khong hiru dung vi it ¢ bénh nhan nao
c6 thé 1ay duoc mau 2 1an. Néu dua vao hiéu gia IgM dic hiéu thi s& dé cho két qua khong chinh xac néu
chiing ta str dung bo kit ELISA khong chuan, khong chét luong. Ngay nay, giai phap PCR dé phat hién
cac tac nhan vi khuan khong dién hinh trong cac mau dam ciing d dwoc nhidu nha nghién ctru phd bién
va hy vong day 1a mot giai phap hitu dung nhét vi 6 nhay cao ciing nhu két qua kip thoi dén tay 1am
sang. V& van dé @& khang cac khang sinh, do cdu tric vach khong hoan chinh nén cac khang sinh thudc
ho B-lactam c6 co ché tac dong e ché sy tong hop vach té bao vi khuén s& khong c6 tac dung 1én céc tac
nhan vi khuan khong dién hinh. Day chinh 1a sy dé khang ty nhién cta cac tic nhan vi khuan nay. Tuy
nhién céc khang sinh macrolides va fluoroquinolones 14 cac khang sinh rat hiéu qua dé diéu tri cac tac
nhén vi khuan khéng dién hinh va hién nay ciing chwa c6 ghi nhan rd rang vé sy dé khang. Chinh vi vay
day 1a cac nhom khang sinh dau tay dé cac nha 1am sang st dung trong cac truong hop nhidm khuan ho
hap dudi da xac dinh hay chura thé loai trir tic nhan vi khuan khong dién hinh ma khong can thiét phai c6
x¢ét nghiém nhay cam khang sinh.
D¢ khang cac khang sinh ciia cac tac nhan vi khuin bénh vién

Tac nhan vi khuan thudng gip trong cac nhiém khuan bénh vién va ca trén cic bénh nhan

nhiém khuin ndm tai bénh vién 1a cdc vi khuan thuéc nhém ESKAPE cé tinh trang va khuynh

hudng da khang (MDR = Multi Drug Resistance) tirc 1a khang véi it nhat 2 khang sinh, khang dién



rong (XDR = Extended Drug Resistance) titc 1a chi con nhay voi 1 khang sinh va khang toan bo
(PDR = Pan Drug Resistance) tiic 1a khong con khang sinh nao nhay cam, do la: Enterococcus
faecium khang vancomycin, S. aureus khang methicillin, K. pneumoniae va Enterobacter spp tiét
ESBL/KPC/AmpC, Acinetobacter baumannii va Pseudomonas aeruginosa da khang. Tai Viét
Nam, céc nghién ctru gan diy da cho thiy c6 céc tinh trang dé khang cac khang sinh trén céc vi
khudn nay ma ching ta phai quan tim d6i pho, d6 1a:

1. Poi phé véi cac vi khuin Enterobacteriaceae tiét ESBL: Hién nay cac nha y hoc
trén thé giéi phai ddi pho cac vi khuan Enterobacteriaceae nhu K. pneumoniae, E. coli,
Enterobacter va Proteus tiét enzyme p-lactamase pho rong (ESBL) 1a mot thé hé enzyme P-
lactamase manh nhat dé khang duoc tt ca cac thé hé cephalosporin ké ca thé hé 3 va 41921, Taj
Viét Nam, da c6 nhiéu cong trinh nghién ciru cho thay ty 1¢ kha cao cac vi khuan E. coli, K.
pneumoniae va Enterobacter trang bi dugc ESBL[??23]. Nghién ctru SMART tai Viét Nam thuc
hién trén cac vi khudn E. coli va K. pneumoniae phan lap tir nhiém khuan 6 bung va nhiém khuan
dudng tiét niéu nam 201126 cho thay ty 18 tiét ESBL theo thir tw 13 54% va 37%. Cong trinh nghién
ctru tong két tinh hinh d& khang cac khang sinh ghi nhan tir 15 bénh vién tai Viét Nam?”! (GARP-
VN) cho thdy ty 18 vi khuan E. coli va K. pneumoniae tiét ESBL 1 rat dang bao dong tai nhiéu bénh
vién nhu Chg Ray (49% va 58%), Viét Dirc (57% va 49%), Nhiét D6i Qudc Gia (55% va 73%),
Binh Pinh (36% va 54%). Mot nghién ctru da trung tim tim hiéu tinh hinh dé khang cac khéng sinh
trén cac truc khuan Gram [-] gdy nhiém khuin bénh vién dugc cong bd nam 2009128! di cho thay
mot ty 18 rat dang bao dong vi khudn E. coli (64%), K. pneumoniae (66%) va Enterobacter (46%).
Nghién ciru da trung tim nay ciing thong nhét véi cac nghién ciru cia SMART!9-21:26] cho thay cac
vi khuén E. coli, K. pneumoniae va Enterobacter mot khi da tiét duoc ESBL thi s& khong chi dé
khang duoc véi cac khang sinh thong thudng hay cac khang sinh cephalosporin tt ca cac thé hé ma
con co ty 1€ cao khang duoc cac aminoglycosides va cac fluoroquinolones nita. Khang sinh htiu
hiéu danh cho diéu tri vi khuan ESBL 1a carbapenem, tuy nhién ctru canh nay hién nay dang bi de

doa do vi khuan E. coli va K. pneumoniae c6 kha ning tiet dugc cac enzyme carbapenemase pha



huy carbapenem va ngudn gbc 1a trén plasmid hay trén cac transposon (gene nhay duoc), do 1a
blaKPC va NDMI hién dang rat phé bién tai Nam A (An Do va Pakistan), chau Au, va chau My.
Nguy co niy ciing da xuét hién tai Viét Nam qua phat hién ciia chung toi trén 8/10 chung K.
pneumoniae khang imipenem phén 1ap dugc tir mot bénh vién & mién Bic Viét Nam, hay gin ddy
nhét tai bv. Nguyén Tri Phuong.

2. Poi pho véi P. aeruginosa va A. baumannii khang dién rong (XDR): Ngoai vin
dé phai d6i phé véi cac truc khuan duong rudt sinh ESBL dé trd nén bat tri véi cac cephalosporin
thé hé 3 va 4, cac nha y hoc trén thé gidi hién nay con phai d6i pho voi mot tinh trang dé khang dién
rong (XDR) ké ca imipenem, trén cac tryc khuan Gram [-] khong 1én men nhu P. aeruginosa va
Acinetobacter vi cac tryc khuan nay c6 kha ning trang bi rat nhiéu co ché dé khang, va kiéu hinh dé
khang da khang sinh c6 thé dugc chon loc va tich hop voi nhau rat dé dang trong qua trinh diéu tri
khang sinh, ké ca dung cac carbapenems manh nhu imipenem va meropenem(°-33), Tinh hinh d¢
khang dién rong cac khang sinh cta P. aeruginosa va A. baumannii cling dugc ghi nhan trong mot
sO nghién ctru tai Viét NamB3435), Tong két cia GARP-VNE7! cho thiy ty 1& P. aeruginosa va A.
baumannii phan 13p dugc tir 15 bénh vién tai Viét Nam dé khang dugc imipenem la trong khoang
20-30%. Mot nghién ctru da trung tdm thuc hién vao nam 2009-2010 trén 493 chung P. aeruginosa
va 184 ching A. baumannii phan lap tir 16 bénh vién tai Viét Nam8] cho thay ty 1& khang
imipenem la 21% va 51%.

3. Poi phé v6i S. aureus khang methicillin va ¢6 MIC ciia vancomycin vuot qua
1.5pg/ml gay thit bai diéu tri vancomycin: Pung truée tinh hinh S. aureus khang véi penicillin
do gan 100% c6 kha ning tiét dugc enzyme penicillinase pha huy duoc penicillin, cic nha 1am sang
phai chi dinh penicillin M dé diéu tri cac nhiém khuan do S. aureus. Tuy nhién hién nay céc bac si
diéu tri phai d6i pho vai thach thire 1a tac nhan S. aureus khang duge penicillin M (MRSA) véi ty 1é
ngady cang gia tdng. Tai Viét Nam, mot nghién ciru da trung tdm thuc hién ndm 200503 trén 235
chung S. aureus phan 1ap duoc tir cac truong hop 1am sang nhiém khuan do S. aureus cho thiy ty 18

MRSA 14 47%. Tong két tai Bénh Vién Chg Ry va Bach mail®”! ciing cho thay ty 16 MRSA 1a 57%



va 43%. Tong két cia GARP-VN27) cho thay ty 16 MRSA ghi nhan tir 15 bénh vién tai VN vio nim
2008 1a tir 30% dén 64%. Bénh vién Thong Nhat TP. HCM tir nam 2005 dén 2007 d4 ghi nhan c6
dén 79% S. saprophyticus va 40% S. aureus phan lap tir nhiém khudn duong tiét niéu khang
methicillin. Chi dinh khang sinh danh cho MRSA 1a vancomycin, tuy nhién hién nay chi dinh nay
dang phai d6i dién voi mot thach thirc méi, khong phai 1 do xuét hién d& khang vancomycin ma 13
do MIC ciia vancomycin ddi v6i S. aureus bi ting vuot qua 1.5pg/ml giy that bai didu tri
vancomycin trén lam sang. Thach thirc nay hién nay dd dugc ghi nhén tai bénh vién Bach Mai va
bénh vién Chg Ry vé6i ghi nhan 46% cac ching MRSA 1a c6 MIC cua vancomycin >2ug/ml va
93% c6 MIC >1.5pg/mlIP71.

4. Poi phé véi enterococci khing vancomycin (VRE): Enterococci khang
vancomycin duoc ghi nhan lan dau tién tai Au Chau vao nim 1988 va sau d6 lan tran khip noi trén
thé gidi. Khong chi tai cac nhiém khuan bénh vién, VRE con 1a thach thirc trong cac nhiém trung tai
céc trung tim chim séc y té nhu ghi nhan ciia CDC 1a ¢6 dén 4% giy ra do VREPS], Nguon gbc lay
nhiém VRE 14 tinh trang nguoi lanh mang VRE (tir tiép xtic véi ngudi bénh, va trong cong dong 1a
tir cac trai chan nudi gia suc/gia cAm). Viét Nam chua c¢é cac bao cao qubc gia vé tinh trang VRE,
nhung chiing ta phai canh giac vé nguy co ndy vi nhiém tring gy ra do VRE thuong di d6i véi gia
tang chi phi diéu tri ciing nhu tir vong cao. Ngudn gdc gene ctia VRE 1a do vi khudn c6 cac gene
VanA-B-C-D-E va F trong d6 gene VanA-B va C 1a c¢6 tim quan trong nhit vé 1am sang. Gene
khang vancomycin ciia enterococci 1 trén plasmid va transposon do vay lay lan caol®®). Vi khuan
mang VanA thi khang ca vancomycin 13n teicoplanin, trong khi mang VanB hay VanC thi khong
khang teicoplanin, nhung may man 1 VanA it gip nhat do vay khang sinh dung cho diéu tri VRE 1a
teicoplanin hay linezolide. Co ché dé khang 1a vi khuan thay d6i ndi D Alanine-D Alanine thanh D
Alanine-D lactate khong cho vancomycin bam vao dé ngan can su thanh 1ap ludi peptidoglycan.

Vai trd clia xét nghiém khang sinh dd chuin muc
Xét nghiém khang sinh dd c6 rat nhiéu v nghia, tir khia canh diéu trj trén bénh nhan cho dén

céc khia canh 16n hon. Béi vdi bdc si: khang sinh d6 1a xét nghiém phat hién sy dé khang khang
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sinh ctia vi khuan thir nghiém nho d6 ma gitp bac si sir dung cac khang sinh bi vi khuan dé khang.

Déi véi bénh vién: Cac tong két khang sinh do timg qui hay tirng nam tai bénh vién s& giup cac nha

chuyén mén xay dung phat d6 diéu tri khang sinh budc dau theo kinh nghiém. Péi véi cdc nha

qudn Iy: cac tong két khang sinh do theo thoi gian s& gitp theo ddi dugc tinh hinh va khuynh hudng
dé khang cac khang sinh dé cé chién luoc phong chong qua quan 1y sir dung khang sinh hop 1y. Ddi

vdi cdc cong ty dwoc: cac két qua khang sinh d0 s& gitip cac nha dugc hoc tim khang sinh méi hay

dua ra duoc cong thirc/cach sir dung méi cia cac khang sinh hién co dé gitp cho duoc lyc cua
khang sinh vuot qua dugc dé khang. Chinh do mang nhiéu ¥ nghia nhu vay nén xét nghiém khang
sinh do doi hoi phai dugc thuc hién vdi cac qui trinh chuin muc va sit dung cac nguyén vat li€u dat
chat luong dé két qua timg khang sinh d6 duoc dam bao chinh xac, nho vay cac tong két khang sinh
d6 méi co sy tin cay dé mang dén cac y nghia 16n hon.

C6 hai phuong phap lam xét nghiém khang sinh d6 thuong duoc thuc hién tai cac phong thi
nghiém vi sinh 1am sang, d6 1a phuong phap khang sinh d6 bang k¥ thuat khuéch tan khang sinh
trong thach va phuong phap tim MIC. Nguyén tic 1a khang sinh dugc tAm 1én dia gidy v6i mot ham
lugng theo quy dinh dugc dat trén bé mat moi truong thach dinh dudng da duogc trai vi khuén.
Trong qué trinh 11, khang sinh tir dia gidy khuéch tan ra méi truong thach va e ché sy phat trién cia
vi khuén, nho vay tao thanh moét vong khong c¢6 vi khuan moc (goi 1a vong vo khuan) xung quanh
dia khang sinh. Po dudng kinh vong v6 khuan nay va so véi tiéu chuan danh gia vong vo khuan dé
bién luan 1a vi khudn khang, nhay hay trung gian d6i véi khang sinh dugc thir nghiém. Phuong phap
tim MIC: La khang sinh d6 xac duoc duoc ndng do tdi thiéu cua khang sinh, tinh bang pg/ml, c6
thé trc ché dugc vi khuan thir nghiém. C6 nhiéu phuong phéap hién nay c6 thé sir dung tai phong thi
nghiém l1am sang dé 1am khang sinh d6 tim MIC, d6 1a cac phwong phap pha lodng khang sinh trong
moi truong 16ng tube hay trong cac giéng pha lodng, pha lodng khang sinh trong thach, phuong
phap E-test, va phuong phap tu dong. Két qua khang sinh d6 1a MIC (ug/ml) va so v6i bang tiéu
chuan chinh 1a diém gdy pK/pD cua khang sinh dé cho duoc két qua khang hay nhay voi khang

sinh. Ky thuat khang sinh do tim MIC c¢6 gia thanh dit hon khang sinh d6 phwong phap khuéch tan,
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do vay trong diéu kién hién nay thi chi nén ap dung k¥ thuat khang sinh tim MIC trong mot s6
truong hop: (1) Mot sé vi khuan ma tiéu chuan bién luan khang hay nhay d6i voi mot s6 khang sinh
phai dya trén MIC ctia cac khang sinh d6 vi khong co tiéu chuan bién ludn dya trén duong kinh
vong vO khuan, vi du khang sinh d0 cia S. pmeumoniae dbi v&i khang sinh penicillin,
amoxicillin/clavulanic, va rat nhiéu khang sinh beta-lactam khac; hay Acinetobacter dbi véi
colistin, hay nhiéu tryc khuan khong 1én men chi c6 tiéu chuan bién luan khang hay nhay dbi véi
khang sinh dua trén MIC chtr khong c6 tiéu chuan dya trén duong kinh vong vo khuanl®l. (2) Mot
s6 cac truong hop nhidém tring ning ma ma bac si didu tri chi c6 trong tay cac khang sinh dic tri da
bi ghi nhan dé khang vira hay tac nhan vi khuan gy bénh 1 da khang, luc nay bac si diéu tri rat can
phai c6 MIC ciia cac khang sinh dic tri nay dé xem xét c6 thé nang liéu luong ctia khang sinh khi st
dung trén bénh nhan dén muc nao dé co hidu qua. (3) Mot s6 truong hop nhiém triung dai ding,
nhiém tring & cac vi tri thue kho tac dong vao thi viéc chi dinh khang sinh do theo MIC ciing can
thiét dé bac si diéu trj c6 thé duy tri thudc & ndng d6 hiru dung cao hon MIC cua vi khuan gay bénh.
(4) Trén mot sd truong hop can phai chu dong lidu luong cua khang sinh tranh doc tinh cho bénh
nhan thi théng s6 MIC ciing can thiét dé nha diéu tri chii dong dugc lidu luong khang sinh cho bénh
nhan chi & mirc can thiét.
Pam bio chit lrgng ciia xét nghiém khang sinh d6 chuin mue

C6 rat nhiéu yéu t6 anh huong dén xét nghiém khang sinh do nhu chat luong nguyén liéu, ky
ning thuc hanh, phuong phap thir nghiém. Dam bao chat lwong thir nghiém khéng sinh d6 13 tong thé cta
nhiéu qua trinh nhu noi kiém (Internal Quality control, 1QC), danh gia chét luong ndi bd (Internal
quality assessment, IQA), danh gia chat luong bén ngoai (External quality assessment, EQA). Trong do,
qua trinh n6i kiém dong vai trd chi yéu va can phai duoc thyc hién thudng quy dé kiém soat do chinh
xac cua thir nghiém, chat luong nguyén vat liéu va nhing sai s6 ngiu nhién. Tuy nhién, cac qua trinh
khéc ctia dam bao chét luong nhu danh gia noi bd va bén ngoai, thim dinh quy trinh... gitp phat hién

nhing sai s6 khong dién hinh va sai s hé thong trong thir nghiém khang sinh do.
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1. Kiém soat chat lwong moi truong khang sinh dd: Méi truong co ban thuc hién thi

nghiém khang sinh d6 1a Mueller Hinton Agar (MHA) va cation-adjusted Mueller-Hinton broth
(CAMHB). Pay ciing 1a méi truong thuc hién khang sinh do thuong quy trén cac vi khuan dé& moc.
Trén vi khuan kho moc c6 thé dwa trén moéi truong co ban nay va bd sung thém yéu t ting trudng
hodc st dung méi trudng khac tiy thudc vao timg loai vi khuan.
Mbi 16 méi trudng méi can phai duoc kiém tra chat lugng va so sanh véi 16 méi truong trude d6. C6 thé
thyc hién thir nghiém song song trén 16 méi truong méi va cil, bao gdm thir nghiém trén méi truong
khang sinh d6 cho vi khuan khé moc. Bén canh nhimng vi khuan thir nghiém thudng quy thudng 1a dong
vi khuan nhay, ciing can thir nghiém trén ca nhimng dong vi khuan khang, Mdi 16 méi truong méi can
phai kiém tra d6 vo trung, kha ndng moc cua vi khuén trén moi truodng, nhéat 1a dbi voi vi khuan kho moc
va vong vo khuan xung quanh dia khang sinh trén vi khuan chuan. Néu vong v6 khuan 16n hon hogc nho
hon so v6i gidi han cho phép thi c6 thé do méi trudng qua mong hodc day. Hodc c6 thé do cac yéu to
khac ctia méi truong nhu pH, ndng do cation ludng cuc, ham luong thymidine. ... Méi trudng can phai
c¢6 pH trung tinh (tr 7,2 dén 7,4). Mot s6 khang sinh (aminoglycoside, macrolide...) bi giam hiéu luc
trong mdi truong pH thép, trong khi d6 mot s6 khéng sinh khac (penicillin...) lai ting hiéu lyc. Sy thay
d6i cua céc cation ludng tri (Mg?*, Ca2*) 1a c6 anh huong dén khang sinh db trén mot sé khang sinh nhur
aminoglycoside, tetracycline va daptomycin. Thira cation niy s& lam giam dudng kinh vong v6 khuan
hodc tang gia tri MIC. Nguoc lai, néu thiéu cation s& 1am gia ting duong kinh vong vo khuan hodc giam
gia tri MIC. Nong d6 thich hop ctia Ca?* 1a 20-25mg/L va cia Mg?* 1a 10-12,5mg/L. Riéng véi khang
sinh d6 bang phwong phap khuéch tan tir dia khang sinh, néu méi trudng c6 chira nhidu thymidine va
thymine thi c6 thé s& tc ché tic dong cua sulfonamide va trimethoprime, 1am cho vong v6 khuan cua
nhing khang sinh nay nho lai hodc thim chi khong ¢6 vong vo khuan.

2. Kiém soat chét lwong dia khang sinh: Pia khang sinh can phai kiém soat chat luong dua
vao giéi han dudng kinh vong vo khuan trén cac vi khuan chuan va phai dugc bao quan ding yéu cu
trong phong xét nghiém. Pia khang sinh duoc bao quan dudi 8°C va co thé -20°C. Viée bao quan dia

khéng sinh & nhiét d6 lanh can phai c6 chét chi thi hut am va tranh anh sang. D¢ tranh bi hit am do hoi



13

nude ngung tu va lam giam hoat luc, dia khang sinh can phai dé can bang véi nhiét do phong trudc khi
str dung. Khong dugc sir dung dia khang sinh di hét han dung hodc déng goi khong dat. Pia khang sinh
c6 chira beta-lactamase inhibitor (clavulanic acid, sulbactam, tazobactam...) va imipenem 14 rit nhay
cam v6i do Am, anh sang va rat d& bi giam hoat lyc. Néu két qua kiém tra chat luong thudng quy vong vo
khuan nhé hon gi6i han dudi cho phép hodc vong v6 khuan c6 xu huéng nho dan, co thé dia khang sinh
da bi giam chat luong. Voi nhiing loai dia khang sinh phdi hop B-lactam véi B-lactamase inhibitor, can
phai kiém tra chit luong trén vi khuan E. coli ATCC 35218 dé danh gia chat luong cua B-lactamase
inhibitor.

3. Kiém soat chét luong thir nghiém MIC: Tht nghiém MIC can duoc kiém tra chét lugng
thuong quy trén ching vi khuan chuan mdi khi c6 16 méi hodc mét thanh phan mdi nhu méi truong,
khang sinh...

g thuat [am thir nghiém khang sinh do: Mot s6 yéu t6 k¥ thudt c6

anh huong dén két qua thir nghiém khang sinh d6 can phai duoc kiém soat thudng xuyén: (1) Huyén dich
vi khuan: huyén dich vi khudn c6 anh hudng rat 16n dén thir nghiém khang sinh db. Néu huyén dich vi
khudn qua dam s€ lam cho vong vo khuén nho lai hodc MIC tang. Néu huyén dich qua nhat, s€ lam cho
vong vo khudn c6 xu hudng 16n hodc 1am giam MIC. Huyén dich vi khuan phai twong duong do duc
chuén 0,5 Mc Fardland. Viéc st dung quang phé ké c6 thé danh gia do duc huyén dich chinh xac hon,
nhung rat kho thyuc hién thudng quy. Trén thuc té, co thé danh gia d6 duc bang mat thudng theo hudng

dan da trinh bay. (2) Thao tac thuc hién: di véi khang sinh d6 bang dia khang sinh thi cAn phai lam kho

mit thach trude khi trai vi khuan. Dung tam bong léy viua du huyén dich va trai that déu trén mit thach.
Sau khi trai huyén dich vi khuan, phai dé mat thach kho truéc khi dat dia khang sinh. D4i voi phuong
phép MIC vi pha loding trong mdi truong 16ng thi can luu y thao tic pha lodng khang sinh (néu c6) va
thao tac cho huyén dich vi khuan vao cac giéng thir nghiém. Luu ¥ cho huyén dich vi khuan tir giéng c6

nong do khang sinh thip dén giéng c6 nong do khang sinh cao. (3) Cach doc két qua: can phai do duong

kinh vong v6 khuan chinh xac va diing phuong phép (qua anh sang phan xa hodc anh sang truyén thang),

nhét 14 trong nhiing trudng hop dudng kinh vong vo khuan ndm ¢ giao diém giita nhay va trung gian
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hodc gitta trung gian va khang. Dbi véi phuong phap MIC bang vi pha lodng can doc két qua qua anh
sang truyén thang va danh gid mic d6 moc ciia vi khuan so véi giéng d6i chimg (khong c6 chira khang
sinh). Khi doc két qua khang sinh d bang phuong phép pha lodng khang sinh trong thach thi can phai

phén biét khiim khuan véi vét cham cta huyén dich vi khuan. (4) Phuong phép thuc hién: tuan thii dang

yéu cau ki thuat cia phuong phap thyuc hién. Khang sinh d6 bang phuong phap khuéch tan tir dia khang
sinh néu theo phuong phap Kirby-Bauer thi phai sir dung tim bong trai déu huyén dich trén dia thach,
nhung néu theo phuong phap CDS thi 13 trang déu huyén dich vi khuan 1én dia thach va hit b phan
huyén dich du thira. Can luu y 1a d6 duc huyén dich vi khuan thir nghiém ctia hai phuong phap nay la
khong giong nhau. Khang sinh d6 bang MIC thi ham luong vi khuan tiy thudc vao thé tich huyén dich

cho vao méi truong khang sinh dd. (5) Bién luan két qua khang sinh dd: dua theo tiéu chuén bién luin

(CLSI, EUCAST...) va phai dap tmg cac chuan myc ma tiéu chuan yéu cau nhu do duc huyén dich vi
khuan, phuong phap thuc hién, ham lugng dia khang sinh, diém giy vong vo khuan hodc MIC... Chang
han nhur thyc hién khang sinh d0 véi piperacillin bang dia khang sinh trén Enterobacteriaceae. Néu theo
CLSI thi phai str dung dia khang sinh c¢6 ham luong 100ug va tiéu chuan bién luan 1a khang (<17mm),
nhay (>21mm). Nhung theo EUCAST sir dung dia khang sinh 30ug va tiéu chuan bién luan khang sinh
6 1a khang (< 15mm), nhay (>18mm).

5. Chuong trinh kiém soét chat lwong: Chat lugng thir nghiém khang sinh d6 can phai duoc
theo ddi lién tuc bang kiém tra chat lugng, dic biét 1a noi kiém dinh ky va khi c6 bat ky thay doi vé
nguyén vat liéu, thiét bi, phuong phép, ciing nhu nhan su...v.v.... Bang 1 trinh bay tan s6 kiém tra chat
lugng nén lam.

Bing 1: Tan s6 kiém tra chat lugng thir nghiém khang sinh d6 nén thyc hién tai phong thi nghiém vi sinh

lam sang

) S6 ngay Kiém tra chat lwong lién
Thong s6 thir nghi€ém )
tiép
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30

Dia khang sinh

Khi st dung 16 méi hoéc s6 16 méi

Khi thay d6i nha san xuat

Pinh ky hang tuan

Méi trwong thach thwe hién khdng sinh do

Khi st dung 16 méi hodc s6 16 méi

Khi thay d6i nha san xuat

Dinh ky hang tuan

Thir nghiém MIC

Khi st dung 16 méi hodc s6 16 méi

Tang d0 pha loang

Giam 40 pha loang

Thay doi phuong phap (cung nha san xuat)

Khi thay d6i nha san xuat

Khi thay d6i nha san xuat moi truong

Dinh ky hang tuan

Ky thudt khdng sinh do

Thay d6i phuong phap chuan bi huyén dich (¢hi du tir

cach so dg duc bang mdt sang sir dung quang phé ké)

Thay d6i phuong phap thuc hién khang sinh d6 (thi du

tir phuong phap Kirby Bauer sang CDS)

Thay d6i phuong phap doc két qua khang sinh do (thi

du doc két qua vong vé khuan tir do bang thudc sang
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mady tw dong)

Nhéan sw

banh gia nhan vién méi X

banh gia nhan vién dinh ky hang nam X

Mot s6 két qua khang sinh do bat thwong can phai kiém tra lai

C6 mot sb két qua khang sinh d6 ma ngudi 1am xét nghiém phai phai kiém tra lai dinh danh
va khang sinh d6 trude khi tra 101 két qua cho 1am sang, d6 1a: (1) Vi khun Enterobacteriaceae dé
khang hodc trung gian voi carbapenem. (2) vi khuan C. freundii, Enterobacter, S. marcescens nhay
v6i ampicillin, cephalothin, cefazolin. (3) P. vulgaris, Providencia, Klebsiella nhay v6i ampicillin.
S. maltophilia nhay véi carbepenem. (4) H. influenzae khong nhay v6i aztreonam, carbepenem, 3%
cephalosporin, fluoroquinolone. (5) N. gonorhoeae khong nhay véi 3" cephalosporin. (6) E.
faecalis khang v&i ampicillin, penicillin, linezolid. E. faecium khang voi linezolid. (7)
Staphylococcus trung gian hoac khang voi vancomycin, linezolid. (8) S. pneumoniae khang véi
fluoroquinolone, khong nhay véi linezolid va vancomycin. (9) Streptococcus tiéu huyét f khong
nhay v&i ampicillin, penicillin, 3™ cephalosporin, linezolid, va vancomycin. (10) Viridans
streptococci khong nhay vdi vancomycin, va linezolid. (11) Acinetobacter baumannii khang véi
colistin.

Mot sb sai s6t thuong giip trong xét nghiém khang sinh do

Xét nghiém khang sinh d0 tai cac phong thi nghiém 1am sang c6 thé cho két qua sai léch.
Chung t6i liét ké ra day mot s6 sai léch thuong gip va phan tich cac nguyén do cia cac sai 1éch nay:
(1) Tu ciu khang methicillin (MRS): Sai léch thuong gip 1a ty 1& phat hién thap hon thyc té. Ly do
1a thir nghiém khang sinh d6 phat hiém MRS doi hoi nhiét do o khong qua 35°C va phai G du 24h dé
c6 thé phat hién dugc kiéu hinh di khang. Mot 1y do nita 1a dia khang sinh oxacillin rat d& bi hong
va khong thé sir dung dé thir nghiém trén SCN (ngoai trir S. lugdunensis). Chinh vi vay hién nay
CLSI khuyén cédo nén dung dia cefoxitin vi gy cam tmg MRS tot hon. (2) Tu ciu khang

vancomycin: Sai léch thuong gip 1a ghi nhan tu cau khang vancomycin trong khi thyc té thi rat
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hiém gip duoc tu cau khang methicillin. Ly do chii yéu cua sai léch nay 1a nham Acinetobacter véi
tu cau do nhuém Gram sai. Ngoai ra con ¢6 mot 1y do nira 1a dia khang sinh vancomycin bi hong.
Hién nay CLSI khuyén co bo khang sinh d6 vancomycin trén tu cdu bang phuong phap khuéch tan
khang sinh trong thach ma thay vao d6 la phai lam khang sinh d6 bang MIC dé cho dugc két qua
hiru dung 14m sang hon. (3) Enterobacteriaceae khéng carbapenem: Hién nay chi c6 mot ty 1& thap
enterobacteriaceae la khang dugc carbapenem (imipenem, meropenem..). Do vay mét phong thi
nghiém nao d6 ghi nham mot ty 1¢ cao enterobacteriaceae khang dugc carbapenem thi c¢6 thé day 1a
ghi nhén sai ma nguyén do thuong la vi dia khang sinh imipenem, meropenem hay ertapenem bi
giam chat luong. (4) Acinetobacter khang colistin: Sai léch c6 thé gip 1a ghi nhan acinetobacter
khang colistin vi ty 1& nay hién nay con rat thap. Ly do cia sai léch 1a do chét luong dia khang sinh
colistin bi giam hay tham chi dia colistin bi hong. Hién nay CLSI khuyén cao khong 1am khang sinh
d6 colistin d6i véi acinetobacter bang phuong phap khuéch tan ma phai bang phwong phap tim MIC
do vy cac két qua khang sinh dd theo phuong phap khuéch tan 1a khong con dung nira. (5) Phat
hién ESBL: Sai léch thuong nhit 1a khong phat hién dugc hét ma bo sét cac vi khuan sinh ESBL.
Ly do chu yéu 1a khong lam duoc hay khong du ky thuat chuan dé phat hién du vi khuan sinh
ESBL. Hau qua cia sai léch nay 1a cung cp cho 1am sang két qua sai léch vé khang sinh do cac
khang sinh cephalosporin thé hé 3 hay 4. Chinh vi viy nén hién nay CLSI da khuyén céo khong can
phai lam khang d6 phat hién ESBL ma chi can thay doi diém gdy duong kinh vong vo khuan hay
diém giy MIC khi doc két qua khang sinh d6 cac khang sinh cephalosporin thé hé 3 va 4. Thir
nghiém phat hién ESBL chi cn lam va phiic trinh cho khoa chdng nhiém khuan ciia bénh vién ma
thoi. (6) Phat hién AmpC cam ung: Sai l1éch thuong gdp la khong phat hién AmpC ma nguyén do
chua yéu 1a khong thiy duoc tim quan trong ctia phat hién AmpC nén khong dé y hat hién. (7) KSP
non-enterobacteriaceae: Sai léch thuong gip nhat 1a 1am sai phuong phap khang sinh d6 vi CLSI
hién nay khuyén cao phai 1am khang sinh d6 da s6 cac khang sinh bang phuong phap tim MIC chi

khong phai bang phuong phap khuéch tan.
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