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I. TONG QUAN

Diéu tri khang sinh dwa trén sy khac biét sinh hda gilra nguwoi va vi sinh vat. Thudc khang sinh
c6 hiéu qua trong diéu tri nhiém trung b&i ching cé “déc tinh chon loc” (selective toxicity), tic la
cac khang sinh c6 kha nang kim ham, tiéu diét vi khan ky sinh ma khéng lam tén thwong té bao
co thé. Trong hau hét cac trwdng hop, “ddc tinh chon loc” clia khang sinh chi mang tinh twong
dbi, nébng d6 thudc khi str dung phai ddm bao di dé kiém soat nhiém khuan va co thé bénh nhan
van dung nap duoc.

Il. LA CHON KHANG SINH

Dé Iwa chon mét khang sinh thich hop nhat trong diéu tri can phai biét:

1.Loai vi khuan gay bénh

2.D6 nhay cdm cla vi khuan véi cac khang sinh

3.Vi tri nhiém khuan

4.Co dia bénh nhan

5.Tinh an toan cua khang sinh dwoc chon

6.Chi phi diéu tri
Tuy nhién trong nhiéu trwong hop, can diéu tri khang sinh theo kinh nghiém (St dung thubc
trwde khi cé két qué khang sinh dd)

A. Xac dinh loai vi khuan gay bénh

DPac tinh cua loai vi khuan gay bénh chinh la trung tdm cta viéc Iwa chon khang sinh thich
hop. Viéc xac dinh nhanh loai vi khuan gay bénh déi khi dwa trén két qua phép nhuém Gram.
Phwong phap nay dac biét hiéu qua khi can xac dinh nhanh sy hién dién va cac dac diém
hinh thai cGa vi khuin gay bénh trong céac dich co thé: Mau, huyét thanh, dich n&o tdy, dich
mang phdi, dich 6 bung, dich khép va nwéc tiéu (trong diéu kién sinh ly cac dich nay vo
khuén). Tuy nhién, théng thuweng viéc nudi cdy nham xac dinh chinh xac va danh gia tinh
nhay cam cua vi khuan véi cac khang sinh [a can thiét.
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Chinh vi thé, can c6 cac mau nudi cay vi khuan trwéc khi bat dau
diéu tri. Néu khong cé cac mau nubi cay ban dau, ta khong thé phan
biét dwoc khi cac mau nudi cay sau nay khoéng phat hién ra vi khuén
thi d6 1a tac dung ciia khang sinh hay do khéng c6 vi khuan. Xac dinh
chinh xac cac vi khuan gay bénh ddi hdi cac ky that khac nhau trong
cac phong xét nghiém nhuw: tim khang nguyén, DNA hodac la RNA,
phan &rng viém dac hiéu hoac cac dap rng mién dich cta co thé dbi
v&i vi khuan gay bénh (Hinh 1)

B. Piéu tri kinh nghiém trwéc khi xac dinh dwoc vi khuan gay bénh:
Trong diéu kién ly twéng, cac khang sinh dwoc s dung trong diéu
tri nhiém khuan sé dwoc lwa chon sau khi xac dinh dwoc vi khuan
gay bénh va xac dinh dwoc tinh nhay cam cla chidng véi cac khang
sinh. Tuy nhién trong nhirng trwo'ng hop nang, néu cham tré bénh
nhan c6 thé t& vong, can c6 nhirng chi dinh ngay lap tirc dya trén
kinh nghiém diéu tri.

1.Th&i diém diéu tri: Cac bénh nhan cé nhiém khuén nang, cap
tinh khéng rd nguyén nhan — VD: Bénh nhan gidm bach cau trung
Tim DNA hoiic RNA tinh (mét trong nhitng doi twong rat dé nhiém khuan) hoac bénh
nhan bi viém mang nao (viém cap mang ngoai bao pha phia ngoai
£ n&o hodc tly song) - can duoc diéu tri ngay Iap tirc. Néu cé thé, cac

I & chi dinh diéu tri nén dwoc dwa ra sau khi cac mau bénh phém da

a :‘?’éanv;;:ica:r;?’nt:gg> -}gj dwoc phan tICh tal phong xét nghlém, nhwng trwéc khi cé két QUé

khang sinh do, can dwa ra cac diéu tri tirc thoi.

2.Lwa chon khang sinh: Viéc lwa chon khang sinh khi chwa cé két
qua khang sinh db sé dwa vao vi tri nhiém khuan, bénh st (vi du nhw
cac nhiém trung truéc day, tudi, lich st di chuyén gitra cac vung dia
ly, cac khang sinh thwéng st dung, tinh trang mién dich, nhiém
trung xay ra tai bénh vién hay cong déng). Cac khang sinh phé rong
dwoc chi dinh trong trvdng hop chwa ro loai vi khuan gay bénh hoac
bénh nhan cé biéu hién nhiém nhiéu loai vi khuan. Lwa chon khang
sinh ciing c6 thé dwa trén cac chdng vi khuan hay gay ra mot sb
bénh canh |am sang nhat dinh. Vi du: cau khuin Gram (+) trong dich
n&o tdy tré so sinh thi hiu hét khéng phai la Streptococcus pneumo-
niae ma hau hét 1a Streptococcus agalactiae ( Mot type lién cau
nhém B), loai vi khudn nay nhay cam v&i Penicillin G. Trai lai, cau
khudn Gram (+) trong dich ndo ty & bénh nhan khoang 40 tudi
thwdng 1a S. pneumonia. Loai vi khuan nay thuwdng khang penicillin
G va phai diéu tri bang Cephalosporin thé hé 3 ( Vd: Ceftriaxone)
hoac Vancomycin.

Hinh 1
Mot s6 k§ thuat thuemg duing trong phong
xét nghiém dé chén doan bénh nhiém khuén

C. Lwa chon khang sinh dwa vao d6 nhay cam cua vi khuan:

Sau khi nudi cdy, tinh nhay cdm cla vi khuan sé& dinh hwéng cho
viéc lwa chon khang sinh trong diéu tri. Mot vai loai vi khuan, VD:
Streptococcus pyogenes va Neisseria meningitides thuwdng nhay
cam v&i mot sb loai khang sinh nhat dinh. Trai lai, hdu hét cac loai
trwc khudn Gram am, Enterococci va cac chiing tu cau tinh nhay
cam thudng khoé dw doan va can két qua khang sinh d6 dé lwa chon
khang sinh diéu tri. Néng dd (¢ ché tdi thiéu (MIC), ndng do diét
khuan téi thiéu (MBC) cé thé xac dinh bang thuc nghiém ( Hinh 2)
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1. Khang sinh diét khuan va khang sinh kim khuan:

Khang sinh dwgc phan loai thanh khang sinh kim khuan hodc khang sinh diét khuan.
Céc khang sinh kim khuan ngan chan sw phat trién va nhan 1én clia vi khuan trong
huyét tvong ( hodc nwérc tiéu) & mirc liéu co thé o6 thé dung nap, do dé né ngan sw
lan réng clia cac 6 nhiém khuan, khi 6 hé mién dich tAn cong, bét gilr va loai trir vi
khuan. Néu cac khang sinh hét tac dung truéic khi hé mién dich loai trir cac vi khuén,
c4c vi khuan con lai co thé tiép tuc phat trién va bat dau moét dot nhiém trung the hai.
Céc khang sinh diét khuan c6 kha nang tiéu diét vi khudn véi ndng do thubc trong
huyét twrong co’ thé cd thé dung nap duwoc. Do hoat tinh khang khuén manh hon, nén
céc khang sinh diét khuan dwoc Iwa chon trong diéu tri cac bénh nhiém khuén nang
ho&c & cac bénh nhan suy gidm mién dich. Hinh 3: S phét trién clia vi khuan bj kim
ham khi thém cac khang sinh kim khuén. Biéu dang cha y 1a luong vi khuan sbng
van duy tri du d& thém khang sinh kim khuan trudc d6. Tréi lai, khi thém cac khang
sinh diét khuan, tng sb lvong vi khuén sbng gidm xubng rd rét. Trong thuc hanh 1am
sang, sw phan loai nay chi mang tinh twong ddi, mét khang sinh c6 tac dung kim
khudn véi chiing vi khuan nay nhung lai 06 tac dung diét khun khi tiép xtic véi chiing
vi khuan khac. VD: Linezolid c6 tac dung kim khuén véi S. aureus va Enterococci
nhung c6 tac dung diét khuan véi hau hét cac loai S. pneumoniea.

2. Nong dé trc ché téi thiéu ( MIC — The minimum inhibitory concentration )

Nong dd re ché i thiéu la ndng do khang sinh th&p nhéat trc ché sw phét trién clia vi
khuén trong 24h & diéu kién nuéi cay. Diéu nay gidp xac dinh tinh nhay cam (in vitro)
clia vi khuén va thuwong duoc dung trong thuc hanh 1am sang nham nang cao hiéu
qua diéu tri. H& théng may tinh tw déng gitp ting d6 chinh x&c va gidm thoi gian xac
dinh MIC va day la phuong phap phd bién nhét trong cac phong xét nghiém am
sang.

3. Nong dd diét khuan t6i thiéu ( The minimum bactericidal concentration — MBC)

Nong d6 diét khuan toi thiéu 1 nong d6 khang sinh thap nhat tiéu diét 99,9% vi khuan
sau mot dém trong mai tredng nudi cay ( Hinh 2) ( Lwu y: Trong ldm sang hiém khi
xac dinh MBC)

D. Lwa chon khang sinh dwa vao vi tri nhiém khuén: vai troé ctia hang rao mau no

Mubn c6 tac dung, khang sinh phai dat dwoc ndng d6 nhét dinh tai vi tri nhiém khuan.
Thubc duoc van chuyén dén cac md nhd cac mao mach, cac mao mach nay co tinh
th&m khac nhau véi cac loai khang sinh khac nhau. Qua trinh van chuyén thudc trong
co thé bi anh hudng bdi cac rao can tw nhién (VD: Tuyén tién liét, nhau thai, dich thay
tinh va hé than kinh trung wong) duoc tao thanh tlr hé mao mach trong cac mé. Puoc
cAu tao tr mét I6p té bao ndi mé, hang rao méau ndo ngan cac chét trong mau xam
nhap vao ndo, trr c&c chat cd kich thuwdc phan t nhd va co ban chét than dau. Kha
nang xam nhap va néng dé clia cac khang sinh trong hé than kinh trung wong bi anh
hwéng bdi cac yéu tb sau:

1.Tinh than dau (Lipid solubility): D4y la mot yéu t6 quan trong quyét dinh kha nang
tham nhap vao nao clia thuéc. Cac khang sinh ¢ ban chét than dau nhw Cloram-
phenicol, Metronidazole d& dang xam nhap vao hé than kinh trung wong, trong khi ho
B-Lactam bi ion héa & pH sinh ly, it tan trong lipid, vi vy chiing gan nhw khéng qua
hang rao mau n&o trong diéu kién binh thudng. Khi mang ndo b viém, khdng dam
nhan dwoc chirc ndng mot cach tron ven, tinh thdm tang, mét sb khang sinh ho
B-Lactam c6 thé di qua, dat ndng dd cd tac dung trong hé than kinh trung wong.

Cac 6ng chira vi khuan va duoc
thémkhang sinh v&i néng do

khac nhau
Néng do Néng do
khang sinh khang sinh

cao nhét

G

Nong do khang smh tu’o’ng wng

thap nhat

Dinh lwong vi khuan sau khi

dwoc G 24h
T £
Vi khuan
V' khuan khong phat tne phat trién

uc ché su phat trién caa vi khuan (trong vi
du nay MIC=2)

|

Dinh lweng vi khuan sau 24h
cay chuyén trong méi trirong
ong co khallg sinh

RNy

l@l!llll

S\

Bacterial growth

‘ MIC la ndng d6 thap nhat ctia khang sinh

tiéu diét 99,9% vi khuan ( trong vi du

MBC la ndng dé khang sinh thap nhat
nay MBC = 32)

Hinh 2:

Xac dinh néng d6 Uic ché t6i thiéu (MIC)
va ndng d6 diét khuén t6i thiéu (MBC)
clGa khang sinh
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Hinh 3

Anh huwéng ctia khang sinh diét khudn
va khang sinh kim khuén 1&n sw phat
trién cla vi khuan

2.Khdi lwong phan tir: Cac khang sinh ¢6 trong lwong phan to
thap cé thé di qua hang rao mau nao, nguoc lai, cac thubc co
trong lwvong phan t& cao (nhw Vancomycin) kha nang tham
nhap rat kém, ngay cé khi mang nao bj viém

3.Kha néng lién két véi protein: Thudc & dang tw do khong lién
két vé&i protein huyét twong la yéu td6 quan trong hon quyét
dinh viéc xam nhap vao hé than trung wong so v&i tbng Iwo’ng
thuéc hién dién (dang tw do + dang lién hop véi protein huyét
twong). Do d6 cac thuéc cd mirc dd lién két protein huyét
twong cao kha nang thdm nhap vao than kinh trung wong sé
bi giam.

E. Co dia bénh nhan:

Trong Iwa chon khang sinh, phai chi y nhiéu dén yéu t6 co
dia bénh nhan nhuw: tinh trang hé mién dich, chirc nang gan,
than, tuadn hoan, tudi... Phu ni cé thai, cho con bu ciing la
nhirng dbi twong can than trong khi chi dinh khang sinh.

1.Hé mién dich: Viéc loai trir cac vi khuan gay bénh phu thuéc

vao tinh toan ven ctia hé mién dich, day la hé théng phong
ngw giup co thé loai trir cac vi sinh vat xam nhap. Nghién
rwou, nhiém HIV, mac dai thao dwéng, ngudi cao tudi cling
nhw bénh nhan dang st dung cac thubéc (rc ché mién
dich...c6 thé anh hwéng dén chirc ndng mién dich cua co
thé. Nhém bé&nh nhan nay, can st dung cac khang sinh diét
khuan liéu cao, thoi gian diéu tri kéo dai.

2.Suy than: Suy than cé thé gay tich Iy thubc khi sir dung moét

sb khang sinh. Trong trwéng hop nay, can hiéu chinh liéu dé
tranh tich Idy thubc va céac tac dung phu. Creatinine huyét
twong |a chi sb thwdng dung dé danh gia chrc néng than va
hiéu chinh liéu khang sinh. Tuy nhién, v&i mot sé khang sinh
(VD: Vancomycine, Amyloglycoside) nguoi ta thwong xac
dinh truc tiép nong do thudc trong mau nham xac dinh gia tri
t6i da va/hodc tbi thiu giup phong nglra doc tinh cda thubc.
(Chu y: Sb lwong Nephron gidam dan theo tudi, do dé bénh
nhan I&n tudi 1a dbi twong dé b tich Ity thubc khi s&r dung
cac khang sinh thai trir qua than).

3.Suy gan: Cac khang sinh tich Iiy hoac thai tri tai gan (VD:

Erythromycin, Docyxycline) phai dwoc st dung than trong &
cac bénh nhan suy gan.

4.Giam twé®i mau vuang nhiém khuan: Giam twdi mau dén

mot s6 ving clia co' thé, vi du ving chi dwéi bénh nhan dai
thao duwong, Iui(_)’ng khang sinh dwa dén kh‘u virCc nay giam,
cac nhiém khuén tai cac vi tri nay sé khé diéu tri hon.
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5.Tuéi: O tré so sinh, chirc ndng thai trir tai gan va than chwa hoan
thién, day la déi twong dé bi doc tinh khi st dung Cloramphenicol
va Sulfamide. Bénh nhi cling khéng nén st dung cac khang sinh
Tetracycline, khang sinh ho Quinolones, cac khang sinh nay anh
hwdng dén sw phat trién xwong, sun & tré nhé. Dbi véi bénh nhan
l&n tudi, chirc nang gan, than thwdng suy gidm, thédng sbé duoc
dong hoc ctia mot sd khang sinh ciing vi thé thay dbi theo.

6.Phu ni¥r mang thai va cho con ba: Nhiéu khang sinh qua hang
rao nhau thai xam nhap vao co thé thai nhi, mét sé khac di vao co
thé tré qua dworng sira me. Hinh 4 tém tat va phan nhém céac khang
sinh theo nguy co khi dung cho thai phu ctia FDA. Céc thudc trong
bang khéng bao gébm tat ca khang sinh ma chi mang tinh dai dién.
Nong doé khang sinh trong si*a me thwong thap, nhung téng liéu ma
tré nhan dwoc qua sira me cé thé du dé gay Ién cac tac dung béat
loi.

7.Yéu té nguy co’ cia nhiém vi khudn da khang: Trong nhiém
khuén da khang, diéu tri ban dau theo kinh nghiém can st dung cac
loai khang sinh phd réng. Yéu t nguy co cta nhiém khuan da
khang bao gdm: Diéu tri khang sinh trén 90 ngay, nam vién trén 2
ngay trong vong 90 ngay trwdc khi phat hién nhiém khuan, nam
vién trén 5 ngay, khu vyc séng hoac bénh vién tai khu vyc dang
sbng cé tan suat khang thudc cao, bénh suy giam mién dich hoac
st dung thudc trc ché mién dich.

F. Tinh an toan cua khang sinh

Nhém B-Lactam 1a mét trong nhitng khang sinh an toan nhéat nho tac
dung chon loc trén vi khuan. M6t sé khang sinh khac (VD: Clorampheni-
col) tac dung it chon loc hon c6 thé gay dodc tinh nang né trén bénh
nhan do d6 thwérng chi dwoc dung trong cac nhiém khuan nang de doa
tinh mang ( Chua y: Bdc tinh ctia khang sinh khéng chi lién quan dén cac
dac tinh tw nhién cla thuéc ma yéu té co dia bénh nhan ciing c6 thé
dan dén doc tinh khi dung thuéc).

G. Gia thanh:

M6t vai khang sinh thwdng dung cho thdy hiéu quéa twong tw nhau khi
diéu tri nhiém khuan nhwng gia thanh lai khac nhau rat xa. Vi du, trong
diéu tri tu ciu khang Methicillin (MRSA) thwong st dung mét trong cac
khang sinh sau day: Vancomycin, Clindamycin, Daptomycin hoac
Linezolid. M&c du viéc lwa chon khang sinh thwdng xem yéu td sau la
trung tam: vij tri nhiém khudn, mrc dd tram trong cla nhiém khuan,
bénh nhan c6 kha nang udng thubc hay khéng...nhwng gia thanh ciing
la mot yéu td quan trong can xét dén. Bang 37.5 mé ta twong dbi gia
thanh clia mét sé khang sinh dung diéu tri tu cau

lll. Pwong dung thudc

Khang sinh dwong ubng thwong dwoc dung cho cac nhiém khuan nhe,
c6 thé diéu tri ngoai trd. Do lgi thé ve kinh té, khang sinh dwdng udng
cling dwoc can nhac s dung trong dieu tri nhiém khuan nang.

NHOM MO TA KHANG SINH

A | Khong gay hai
hoac c6 nguy co
tiém tang véi
thai nhi

B Chua co nghién g:t:ﬁ:gm: with
ctu RCT vé nguy| inhibitors

co trén nguoi; Cephalosporins

CacNCtrén Aztreonam
déng vat cho Clindamycin

= Erythromycin
Rty Azithromycin
tiem tang Metronidazole

Nitrofurantoin
Sulfonamides

C Doc tinh trén Chloramphenicol

déng vat da Fluoroquinolones
duoc xac dinh, lemthromxcm

: N Trimethoprim
nguy co trén

J _ | Vancomycin

ngudi chuard. | Gentamicin
Trimethoprim-sulfa-|
methoxazole

D |Doctinhtrén Tetracyclines
ngudi da dugc | Aminoglycosides
xac dinh, can (except genta-
nhéc Igi ich nguy e

co khidung

X Doc tinh trén
thai nhi vuot xa
loi ich; chéng
chi dinh cho thai
phu

Hinh 4

Bang phan loai khang sinh theo
nguy co trén thai nhi ctia FDA

Cefazolin ||
Vancomycin i
Clindamycin i

Linezolid GG
Daptomycin [IINEG

Hinh 5
So sanh chi phi tuong d6i ctia mot s6 KS
st dung diéu tri S. aureus
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Tobramycin
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Ty lé diét khuan tang nhanh khi néng
dé KS tang tir 4 dén 64 l1an MIC.
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Ty lé diét khuan tiang khéng dang ké
khi néng dé KS ting tiur 4 dén 64 lan
MIC.

Hinh 6

A. Hiéu qua diét khuan ctia Tobramycin
phu thudc vao néng dé thudc

B. Hiéu qua diét khuan cua Ticarcillin khong
phu thudc nhiéu vao néng dé thudc

(cfu = khuan lag;

MIC = Néng d6 Uic ché téi thiéu)

DPbi v&i bénh nhan nhap vién, ban dau can sir dung dwdng tinh
mach, sau d6 nén chuyén qua dwdng udng néu co thé. Tuy nhién,
déi véi mét sb khang sinh nhw Amyloglycozide, Vancomycin,
Amphotericin B gan nhu khéng hap thu qua dwéng tiéu hoa, do dé
khéng thé dat nguwdng ndng dé cé tac dung trong mau khi st dung
dwong udng, véi cac khang sinh nay, can dung dwéng tinh mach dé
dat hiéu qua diéu tri

IV. CAC YEU TO QUYET DPINH SO LAN DUNG THUOGC

Viéc chia liéu khang sinh dung trong ngay dwa trén dwoc dong luc
hoc (méi lién hé gitra néng dd va tac dung diét khuan) va duoc
dong hoc cta thubce (qué trinh hap thu, phan bé, chuyén héa, thai
trir thudc). Ba dac tinh quan trong dé& quyét dinh viéc chia liéu
khang sinh: Tac dung diét khuan cla khang sinh phu thuéc néng
dd hay thoi gian, thubc cé tac dung hau khang sinh ( Postantibiotic
effect) hay khong. Nam ré cac dac tinh nay giup ti wu héa viéc
chia liéu khang sinh tir d6 gitp cai thién hiéu qua diéu tri, gidm sw
phat trién cta cac chlng vi khuan khang thubc.

A.Khang sinh diét khuan phu thudc néng dé:
Mot sb khang sinh nhw Amyloglycosid, Daptomycin c6 ty 1& diét
khuan tdng dang ké khi tdng ndng dé khang sinh 1én tr 4 dén 64
lan MIC ( Hinh 6 A). Cac thubc trén thudc nhém khang sinh tac
dung diét khuan phu thudc ndng d6 va nén st dung 1 liéu cao duy
nhat/ngay nham day néng d6 thudc I&n cao, gilp tiéu diét vi khuan
gay bénh nhanh hon.

B.Khang sinh diét khuan phu thuéc thi gian:

Trai v&i cac vi du trén B-lactam, glycopeptide, marclorides, clinda-
mycin va linezonid khéng thuéc nhom khang sinh cé tac dung diét
khuan phu thuéc ndng dé (Hinh .6B). Hiéu qua |am sang cda cac
loai khang sinh nay phu thudc thei gian néng dé thudc trong mau
duy tri cao hon MIC, diéu nay déi khi cling dwoc goi la “tac dung
diét khuan khéng phu thudc ndéng d6”. Vi du: Dé cé hiéu qua cao
nhéat, Penicillin va Cephalosporin cdn dam bao 50-60% th&i gian
thuéc lwu hanh trong mau néng dd phai cao hon MIC. Vi vay truyén
tinh mach cham (thwdng 3-4h) hodc truyén lién tuc trong 24h c6
thé dwoc str dung thay vi dwa thubc lién tuc (khoang 30 phut) dé
kéo dai thoi gian néng doé thudc cao hon MIC, giup diét khuén tét
hon.

C.Tac dung hau khang sinh (PAE):
Tac dung hau khang sinh 1a kha ndng (rc ché sw phat trién cla vi
khuan ngay khi néng dé khang sinh trong mau thap hon MIC. Cac
khang sinh c6 tac dung hau khang sinh dai (Amyloglycoside, Fluo-
roquinolone) thwéng chi can st dung 1 lan/ngay dac biét trong
diéu tri nhiém khuan gram am.
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V. PHO KHANG KHUAN

Trong ndi dung bai viét nay, cac loai vi khuan quan trong trén lam
sang dwoc chia lam 8 nhém dwa vao phép nhuém Gram, dac diém
hinh thai, tinh chat sinh héa va cac d&c tinh khac (Bang 37.7A).
Trong 9 nhém , “nhém khac” dung dé chi tat ca cac loai vi khuan
khéng thudc 8 nhém trén. Trong phan nay ( va nhirng phan sau **)
bang mau nay sé dung dé mé ta phd tac dung cla cac khang sinh.

A.Khang sinh phd hep:

Khang sinh phd hep la cac khang sinh chi tac trén mét hoac gidi
han mot s& nhom vi khuan nhét dinh. VD: Isoniazide chi cé tac

dung trén trwc khuan lao (Mycobacterium tuberculosis) ( Hinh 7B)

B.Khang sinh phd trung binh:
Khang sinh phé trung binh la loai khang sinh cé tac dung trén C‘éC
chding vi khudn gram dwong va ciing c6 tac dung trén nhiéu
chang vi khuan gram am. Vi du Ampicillin ¢ tac dung trén cac vi
khuén gram dwong va mét vai chiing gram am (Hinh 7C)
C.Khang sinh phé réng

Cac khang sinh nhuw Tetracycline, Fluorquinolone, Carbapenem
c6 tac dung trén rat nhiéu ching vi khuan khac nhau, ching duoc
goi la cac khang sinh phd rong (Hinh 7 D).Sr dung cac khang sinh
phd rong co thé lam thay ddi hé vi khuan tw nhién trén co thé, va
c6 thé dan dén bodi nhiém vi du nhw bdi nhiém Clostridium difficile,
sy sinh trwdng cla loai vi khuan nay binh thwéng bi gidi han b
céc vi khuan ky sinh khac.

Mét sé6 chiing vi khuan quan
trong trong y khoa

Gram (+) cocci

Gram (+) bacilli

Gram (-) cocci

(=) rods
Anaerobic organisms
Spirochetes
Mycoplasm a

I
=
>
(0]
=

B Isoniazid: khang sinh phé hep

Gram (+) cocci
Gram (+) bacilli
Gram (=) cocci
Gram (-) rods
Anaerobic organisms
Spirochetes
Mycoplasma
Chlamydia

Other

Mycobacteria

C Ampicillin: khang sinh phd
trung binh

Gram (+) cocci
Enterococci

Gram (+) bacilli
Listeria monocytogenes

Gram (-) cocci

Salmonella

Anaerobic organisms
Spirochetes
Mycoplasma

VI. PHOI HOP KHANG SINH Chlamyciz

m Tetracycline: khang sinh phé

Trong diéu tri nhiém khuén, nén s dung mdt khang sinh dac hiéu rong

nhét cho loai vi khuan dang nhiém. Diéu nay giup gidm kha ndng boi
nhiém, gidm ty I& khang va han ché tbi da doc tinh. Tuy nhién trong
mot vai trudng hop can phai phéi hop khang sinh, vi du phdi hop Gram
thuéc trong diéu tri lao.

-) cocci

Spirochetes
Mycoplasm a

Actinomyces, Rickettsiae, Amoebae

A.Uu diém cua phoi hop thudc
Vai loai khang sinh khi ph(‘gi hop nhuw B-Lactam va Amyloglycoside
cho thay tac dung hiép dong; tuee la phc“)i hop nay cho hiéu qua
vurot trdi so véi vieéc str dung tirng thudc riéng ré. Tac dung hiép

ddng gitra cac khang sinh xay ra khéng nhiéu do dé phéi hop

nhiéu thuéc chi dwoc str dung trong cac trwong hop déc biét (Vi Hinh7
. ~ Lo 2 n ~ o Y A ~e A. Cac chdng vi khuan quan trong trong
du: Khi chwa r6 loai vi khuan gay bénh hoac trong diéu tri viém noi y hot

B. Isoniazid , khang sinh phé hep

. > £ £ C. Ampicillin, khang sinh phd trun
B.Nhwoc diém cua phéi hop thubc o g3imh phoring

tdm mac do Enterococcal)

Mot sb khang sinh chi phat huy tac dung khi vi khuan dang nhan D. Tetracyclline, khang sinh phé rong

lén. Do d0, khi st dung cac khang sinh nay v&i mét khang sinh
kim khuén khac lam han ché tac dung ctia thubce. VD: Tetracycline
lam gidam tac dung diét khuan cda Penicillin va Cephalosporin.
Mat khac, phdi hop khang sinh blra bai 1am tdng cac ching vi
khuén khang thubc.
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VII. S KHANG THUOC CUA VI KHUAN

Vi khuan dworc coi la khang thubc khi str dung khang sinh liéu tbi da co thé cé thé dung nap ma
van khoéng lam gidm mét nlra lwong vi khuan (halt their growth). Mét sé loai vi khuan dé khang tw
nhién v&i mét sb khang sinh, vi du hau hét vi khuan gram am déu khang Vancomycin. Tuy nhién,
céac loai vi khuan thwérng khang khang sinh bang cach phat trién cac ching cé déc lwc cao hon
hodc tao ra cac chiing dé khang théng qua doét bién, dé khang thu dwoc va qua chon loc tw nhién.
Mét sb loai vi khuan co thé khang nhiéu loai khang sinh.

A.Khang khang sinh do thay déi thong tin di truyén
Sy thay ddi tam thoi hodc lau dai cac thong tin di truyén clia vi khuan dan dén dé khang khang
sinh. Khang k,héng sinh c6 thé la go vi khuan dét bién DNA hoac thu nhan cac théng tin di truyén
tlr cac vi khuan khac (Qua trao doi plasmid — Dich gid) ( Hinh 8)

B.Thay d6i cac protein chirc ning trong cac ching vi khuan khang thuéc
Khéng khang sinh c6 rat nhiéu co ché, vi du nhu thay ddi dich tac dung, gidm mirc d6 xam nhap
cua thudc bang cach giam tinh tham hoac tao ra cac bom thai trtr thudc, lam bat hoat khang sinh
bang cach tiét ra cac enzyme bat hoat thube.

Khang thudc do thay Khang thuéc do lam giam tich liy Khang thuéc do tao ra enzyme
ddi dich tac dung thuéc trong té bao vi khuan bat hoat thuéc
l Gidm tinh thdm Té”gthﬁ tra
thuéc

Aminoglycosides Aminoglycosides

Chloramphenicol Chloramphenicol

Clindamycin

Fluoroquinolones Fluoroquinolones Fluoroquinolones

b-Lactams b-Lactams b-Lactams

Macrolides Macrolides Macrolides
Rifampin

Sulfonamides

Tetracycline Tetracycline Tetracycline I Tetracycline
Trimethoprim (

B-Lactam xam nhap vao vif | | Trwéc day,Tetracycline
khuan Gram &m nh& 10 loci| | gjgu tri Bacteroides rét

porin. Enterobacter l(héng hiéu qua, tuy nhién hién
Cephalosporin do tiét tai'vi khuin nay da v
enzyme B-Lactamase, tuy k'héng thuée do tao ra pha hiy khang sinh bing
hién vi khuén ciing ¢c6 th . 5 ¥ an vé
r:(h'?n V:h ALlar;f:ung f:oht § cac kénh protein, day c??h thuyPha? vong lactam.
ang thuoc bang cac thudc khoi té bao. Hién nay lau cau
thay doi hé thong kénh (Neisseria gonorrhoeae)

pc\)rirt;lam ttlzubé‘c kh_f::‘g . khang Penicillin rat manh
vao dwgc teé bao vi khuan. do tiét ra enzyme nay.

Vancomycin

B-Lactamase (penicillinase)

Thay déi enzyme dich,
DNA gyrase,dan dén két
qua fluoroquinolone
bi khang

Hinh 8
Mot s6 co ché khang khang sinh.
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1.Thay déi dich tac dung: Thay déi dich tac dung cla thudc
thédng qua dot bién lam cho vi khudn khang mét hoac moét vai
khang sinh cung co ché tac dung. Vi du: S. pneumonia khang
B-Lactam bang cach thay déi dich tac dung (la cac penicil-
lin-binding protein), 1am gidm kha nang gan két cta thubc véi
dich tac dung.

2.Giam tich liiy thuéc: Lam gidm lwong khang sinh dua vao té
bao vi khudn hodc tao ra cac bom thai trir thubc lam cho cac
khang sinh khéng dat dwoc ndng d6 can thiét & vi tri tac dung,
khong thé lam tdn thwong hodc tiéu diét vi khuan. Vi du: Vi
khudn gram am han ché sw xam nhap cla khang sinh, trong
d6 c6 B-Lactam bang cach thay déi sb lwgng va cAu tric kénh
porin ngoai mang té bao. Sy hién dién cia cac bom thai triv
thuéc ciing lam han ché sy xam nhap clia khang sinh vao té
bao vi khuan, diéu nay quan sat thy & Tetracycline.

3.Tiét ra cac enzyme bat hoat khang sinh: vi khuan khang
khang sinh c6 kha nang tiét ra cac loai enzyme phan hiy hoac
bat hoat khang sinh. M6t vai enzyme bét hoat khang sinh: 1)
B-lactamase thiy phan vong B-lactam cua penicillin, cephalo-
sporin va céac thubc lién quan; 2) Acetyltranferase gan thém
nhom Acetyl vao cac khang sinh, enzyme nay bat hoat Clor-
amphenicol va Amyloglycoside; 3) Esterase thiy phan vong
lacton ciia Macloride.

VIIl. S DUNG KHANG SINH DU PHONG

M6t vai tinh huéng 1am sang, vi du nhw lam tha that, phau thuat
nha khoa can sir dung khang sinh dw phong nhiém khuan (Hinh
9). S dung khang sinh dw phong bira bai c6 thé dan dén boi
nhiém va khang thubc, do dé chi s&r dung han ché trong cac
trwdng hop lgi ich dem lai vwot tréi hon so véi nguy co. Thoi
gian st dung khang sinh dw phong ciing can giam sat chat ché
nham han ché dé khang thubc.

IX. TAC DUNG PHU CUA KHANG SINH

Mac du cac khang sinh c6 déc tinh chon loc trén vi khuan, nhwng
diéu 4y khong ddng nghia véi viéc nd hoan toan khéng co tac
dung ngoai y trén co thé. Vi du, thubc co6 thé gay di rng hodc
gay doc tinh khéng lién quan dén co ché tac dung.

A.Phan (rng qua man

Quéa man, di ’ng v&i cac khang sinh hodc chét chuyén hoéa
clia né xay ra kha thwdng xuyén. Penicillin méc du twong dbi
an toan nhwng co thé gay ra cac phan ng qua man nghiém
trong, tlr n6i mé day (phat ban) cho t&i shock phan vé. Bénh
nhan coé tién st bi hoi chirng Steven-Johnson hoac hoai tir
thwong bi khi dung mét khang sinh tuyét dbi khéng duoc
dung lai khang sinh d6. Qua man, di &ng voi khang sinh
tham chi khéng c6 thubc diéu tri.

Piéu tri du phong nhiém
lién cau dugc chi dinh &
bénh nhan ¢é tién sif mic
bénh thap - tim. Nhiing
bénh nhan nay c6 thé phai
diéu tri vai nam.

Dung khang sinh du
phong & nhitng bénh
nhan phau thuat ring
miéng, st dung cac co
quan nhéan tao nhu van
tim nhan tao

Piéu tri du phéng lao va
viém mang nao cho nhiing
déi tugng phai tiép xuc
nhiéu véi bénh nhan.

Strdung khang sinh duphong
trugc khitién hanh phau thuat
gitp giam ty I& nhiém khuan
hau phau. Duphong chi cé
hiéu qua du phong cacloai
vikhuan thudng gap,

khéng phai tit ca ticnhan
gay bénh.

Hinh 9
M6t vai truong hop co chi dinh st dung
khang sinh du phong.
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B.Doc tinh truc tiép
Nong d6 khang sinh cao c6 thé gay doc tinh truc tiép 1én té bao co thé. Vi du, Amylogly-
coside gay doc tinh thinh giac do tac déng Ién chirc nang cla té bao oc tai.

C.Bdi nhiém
Diéu tri khang sinh, d&c biét cac khang sinh phé réng hoac phdi hop nhiéu khang sinh cé
thé 1am thay doi hé vi khuan & duong ho hap, miéng, duong tiéu hoa, duong sinh duc,
tao diéu kién cho céc vi khuan co hoi, nam, vi khuan khang thudc phat trién. Khi bi
nhiém xay ra, can diéu tri lai v&i cac khang sinh dac biét.

X. VI TRi TAC DUNG CUA KHANG SINH

Cac khang sinh cé thé dwoc phan loai theo nhiéu cach: 1)
Dwa vao cau tric héa hoc (VD: B-Lactam va Amyloglyco-
side); 2) Dwa vao co ché tac dung ( VD: Nhém (rc ché téng
hop vach té bao); 3) Dwa vao dbi twong tac dong cla thudc
( VD: Khang sinh khang ndm, virus, khang sinh khang
khuan)

THANH TE BAO
Thuéc tac dung ]

MANG TE BAO ¥

N
aNaWaly)

DNA
\I\I\

trén chiic nang
mang té bao.

Isoniazid
Amphotericin B

Polymyxins

Ribosomes

md

Uc ché& téng hap L
protein [ Uc ché chiic nang

Uc ché téng hop va téng hop acid
thanh té bao nhan
| Tetracyclines

— Aminoglycosifilj L Fluoroquinolones

Thuéc khang

chuyén héa | G-Lactams | Macrolides [ Rifampin
— Vancomyc:.n | Clindamycin
Sulfonamides T e — Chloramphenicol
Trimethoprim — Telavancin — Linezolid
'— Fosfomycin
Hinh 10
Phan loai khang sinh theo vi tri tdc dung trén t& bao vi khuan (THFA = tetrahydrofolic acid; PABA = p-aminobenzoic acid.)
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