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Ds Nguyln ThU Mai

Khi g n thém nhém piperazin va mit nguyén t0 Fluo vao acid nalidixic t0 o thanh norfloxacin la
fluoroquinolon thd ho | (FQ1G), ddn thd ho Il 1a: ciprofloxacin, ofloxacin va pefloxacin. Cac
FQ2G nay c6 tac ding dii vli trl ¢ khu n Gram am va tac nhan gay bilnh di0ng hé hi p khéng
diln hinh. NhO ng thulc nay c6 0u didm vO dd0c ding hic (sinh khD ding t0t, ham I00ng huyOt
thanh cao, thi tich phan bl I0n). Tuy nhién holt tinh cla FQ2G trén S.pneumoniae va vi khull n
yOm khi yOu hiln so vili FQ4G. Cac FQ trl thanh nhdm khang sinh quan tring di0c s ding
nhil u trong |lam sang. Tinh hinh sO di ng qua m0 ¢ trong ldm sang va trong chan nubi da dii n
din xult hidn nhanh chéng cac chi ng khang thull c.

Fourth-Generation Fluoroquinolone
Chemical Structures & Resistance
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Phan loli0 fluoroquinolon:

C6 nhilu cach x0p lo0i FQ, di'a vao clu trac hol ¢ phi khang .

Phén lo0i FQ theo phU khang khul'n g m:

Ofloxacin(Becocef, Xaflin)
Pefloxacin{Peflacin)

5. aureus va 5, pnecumoniac

Khéng difn hinh: Legionella
Mycoplasma, chlamydia

Xeép loai Phé khing khuan invitro Ghi chi
FQIG Morfloxacin Vi khuin mot (Enterobacteries) | Him leong  trong
huveét thanh thap
FQ2G Ciprofloxacin{proxacin, cifga) Vi khuan mot Ciprofloxacin la
Fleroxacin CGP: hoat tinh véu 4581 véi | FQ cé tdc dung

nhat invitro doi voi
Ps.asruginosa

Moxifloxacin{Vigamox Dro)

Ciprofloxacin

Ps aeruginosa FQ4G, CGP
FQAG = levo

Khong dien hinh FQ4G > Levo
Vi khuan vém khi

FQ3G Levofloxacin] Getzlox IV, Levocil, | Vi khuan mt =FQ2G Co tac dung trén
Amleve 500) Ps.arruginosa— Leva = 5. pnenmonias
Ciprofloxacin khang pemnicilin
CGE Li_“l'l?:‘ FQ2G (CMI >1mcg/ml)
Ehing dien hinh leveo = FQ2G
FOQ4G Crmifloxacin(F active) Vi khuan ot FQ4G = FQIG <

Chu thich: CGP: Cocci Gram duong

CU chi tac ding:
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Trong vi khull n, cac FQ khoa s tng hi'p DNA bl ng cach 0c¢ chl tac ding cla 2 enzym dich:
DNA gyrase (hol ¢ topoisomerase Il) va Topoisomerase IV kOt qul la vi khuOn b0 chit. MJi FQ
dlu co tac ding trén 2 enzym nay vli ai I0 ¢ khac nhau tuy theo bl n chit cla vi sinh vi't gay
bInh va lodi FQ.

CO chD khang thul ¢ cUa vi khul n:

C6 2 cl chi: biln dli enzym dich va sl thd hiln qua mOc cla cac bim dly (pompe d’efflux).

MOc dl aildcclamitFQdlivOienzym dich chinh s quydt dlnh holttinh cOa FQ do trén vi
khuOn. MOi bi0n dli cla enzym dich s ¢cé hDu qul din aillcvatl dé 0nh hI0ng din holttinh
cla FQ. MOt ditbiln 0 nhidm sOc thd ma héa enzym chinh c6 thd lam tang ning d0 Oc chd t0i
thiDu (CMI) cOa khang sinh va la dil m xuCt phat cla sU khang thulc.

Céac bim tich clc dly nhiDu phan t0 ra khii cO thO vi khuln, kO ¢ khang sinh. SO th0 hiln holc
thD hidn qua mic cla nhing bl m nay sU din din khang chung vii nhidu nhém khang sinh vi
nhau. Bl m d0y NorA tham gia vao s khang cla cac S. aureus dili vii FQ. HOu qul clavilc
thO hidn qua mOc b0 m NorA, do c6 dit biln cla gen NorA, lam nl ng di CMI cl a ciprofloxacin
tangtd 2d0n 4 10n (0 0,25 1én 0,5 — 1,0mcg/ml). Nhin chung, sO di khang vii cac FQ trong lam
sang hu hitla do dit bidn nhidm sOc thD tac ding d n cac gen cla enzym dich hol ¢ cac hi
thO ng chuyl n v n FQ trong vi khudn, hol'c c0 hai. SO dU kh&ng nay phét tril n theo tong bl c, vOi
sO tang CMI 0 mOi bOc. Khac vli FQ2G va FQ3G, cac FQ4G tac dliing cO trén DNA gyrase va
topoisomerase IV, vili &i l0c gin nh0 nhau. Do do, holt tinh cla da si FQ4G it chOu O0nh hi0ng
blicac ditbiln hin so vlicac FQ thD hO ch. Ngoai ra, cac FQ4G cing it bl Onh hIOng bdi sO
thD hidn qua mic cla cac bim dly, vi dd nh0 b0m NorA dii vli S.aureus.

DO0c ding hic clacac FQ

SO hOp thu cac FQ ¢é thD b0 cOn tr0 bdi Nhém, Magie, kI m, st hol ¢ canci, sucralfat va cac
antiacid. U0 ng thu c cung vii thl ¢ an lam chOm dlt nl ng d0 d0 nh khol'ng 1 gill. Sinh khi dOng
di0ng ulng rOt t0t, cho cac ning di trong huydt thanh ngang vOi di ng tiém tinh mOch. NhO tinh
chOt nay c6 thl dung ddlng udng trong c cac nhid m khul n n0 ng, va khi dang difu tr0 bl ng
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di 0 ng tinh mO ch, c6 thd chuyln sang d00ng ul ng, ngay khi c6 thl dung dinh d00ng qua dilng
nay. FQ khuyOt tan t0t vao da s cac mo, dic bilt la ph0 quln, phli, bang quan, thin, tuyln
tidn li0t va ding tidt nid u.

FQ dao thli hoan toan qua thin, m0t sO hoan toan qua gan, mit s vl a gan va thin.
Levofloxacin va ofloxacin d0c dao thli hoan toan bli thl n va phli gidm li0u trong tr00ng hl p
suy thin. Cac FQ3G va FQ4G c6 nhilu Du diim ddOc ding hic hin so vli cac FQ2G, cac B
lactamin va cephalosporin ull ng:

- Tac ding dilt khuOn t0i0u nhl nOng d0 huyOtt00Ong rit cao sau khi udng mOt li0u duy nhit

- NOa dii sinh hU ¢ thI0 ng dai do dé cho phép chl udng mOt I0n mOdi ngay, tr0 levofloxacin
trong trd0ng hip viém phdi mic phOitdicOng A0 ng(udng 2 I0n mdi ngay).

- Lién kOt thO p vOi protein huyOt thanh va phin t0 do c¢é holt tinh cao

- ThO tich phé&n b0 I0n nhO sO xam nhdp cao vao mé, rit cé ich dii vii mOm gay bl nh trong t0
bao.

DOOcl0c hic

Cac FQ la khang sinh di0't khuD n. Tinh di0t khuOn phO thul ¢ vao li0 u. B0 nh huylt thanh cao
din din ph& hiy vi khul'n nhanh va hoan toan hin. Di0 n tich d00i d00ng cong (AUC) va ning
dl Oc chO t0ithidu (CMI) cho phép c6 diDc mitthéng sU dilc glila dilntich Oc chd diDi
di0ng cong (AIUC) phin anh mic d0 ma cac ning di khang sinh trong huylt t00ng vl Ot qua
cac ning di cnthidtdd Oc chd sO phat tridn cla vi khuO n trong mOt khoO n thOi gian nao do.

B0 dit hidu qud didu trd clc ddivlicac FQ, t0 10 gila dlnh va CMI nén duy tri trén 8-10 va
AIUC =125 d0i vOi trdc khuln Gram @m va > 30 dUi vOi cOu khul'n Gram di0ng. Ngoai ra di
phong ngla si phat trid n khang thul ¢, nén duy tri t0 sO gila dinh va CMI = 10 hoOc AIUC =
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125 d0i vOi trdc khuln Gram &m va > 50 doi vOi clu khul'n Gram di0ng.

MOi FQ d0u cé tac ding hilu khang sinh kéo dai trén phin IO n cac trl ¢ khul n Gram am, t00ng
t0 nhi tac ding thy 0 cac aminosid va mOt B-lactamin. Tac ding hi u khang sinh cla cac FQ
phO thul ¢ theo liDu. Cac FQ4G c6 tac ding nay t0 1 d0n 6 gil, tuy theo vi khul n gay bl nh va
phéan t0 thulc. Tinh chdt nay c6 thD din din vil c thay d0i cach dung cla mdt sO FQ trong mOt
sU lo0i nhidm khuOn (vi d dung li0u cao hOn vOi khol n cach dai hin).

Lilu I00ng va sO d0 khang cla vi khuln

SO d0 khang cla vi khuon thiOng la hOu qud cOa vilc dun li0u khdng sinh di0i mic tliOu, do
khong tinh dn cac viln dd vi sinh hi'c nhi t0 10 AUC/CMI, sO tilt tr0 vi khun va mic di di0t
khuOn. SO tiéu tan cac diu hilu va tril u ch ng Iam sang la quan tring d0 chdng minh hilu qul
lam sang cla mOt cach dilu tr0 khang sinh; n6 khong phl n anh thit chinh x4c si thanh toan
tac nhan gay bl nh. LiDu cao cé thl thanh toan nhanh chéng va hillu qul cac quin thd vi sinh
c6 mOc di khang cao va cho phép kil m soat sl xult hil n da khang thul ¢ cl a vi khull n trong
clng ding.

Tac ding invitro

HoOt phi cla cac FQ2G va FQ3G gilm céc tric khudn Gram am hil u khi va mit sO vi khuln
khong did n hinh. Ph cla cac FQ4G bao gdm ¢l phl FQ2G Va FQ3G va tac diing t0t hin trén
t0 cOu valién clu, gim cl Streptococcus peumoniae khang penicilin. MOt sO FQ4G thdy c6 tac
di ng trén cac vi sinh yI'm khi, m0t s cé tac di ng trén mycobacterium tuberculosis ngang vli
rifampicin.

Tac ding kh6ng mong muln

- Tiéu hoéa (2-5%): bulln nbén, n6n, dau bl ng, tiéu chlly, bil ng an, loin vl giac.
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- Tim mOch (2%): h0 huyOt ap, nhU p tim nhanh, kéo dai khoOn QT trong tr00ng hi p dung cung
vl i erythromycin, clarithromycin, doxepin, cisaprid kém nguy cl xol n dl nh.

- ThiOn kinh (0,5- 4%): nhil ¢ d0u, buln nén, mit ngO, rli lo0 n tinh khi, 10 10n, phin 0ng lodn
thO n kinh, run, cOn d0 ng kinh.

- Da (1-5%): ban, nglla, nhy cIm anh sang, may day, nhiim sic t0 0 chan.

- Gan: tang nhit thOi transaminase, viém gan tiéu hiy t0 bao holc U mOt, suy gan.

- ThOn:tang nitd huyOt, huyOt nilu, viém kO thOn, suy thO'n

- VOn miOch: b0 nh ly khp ,viém gan, diit gan gét.

Ngay 15/08/2013, FDA yéu clu 0t cl cac nhan thul ¢ fluoroquinolon phii ¢ p nhit thém thdng
tin m6 10 kO hOn vO tac ding bt I0i nghiém trdng trén thO n kinh ngoli vi. Cac trilu chi ng rUi
lo0 n thO' n kinh ngoli vi bao gi m:

- Pau rat, nglia ran, t&, mii, hol c thay dli cim giac U tay, chan. Nguy c nay c6 thd xOy ra
ngay sau khi sil ding cac fluoroquinolon va c6 thi kéo dai hol ¢ khéng hii phic.

- Nguy cl trén thO n kinh ngoli bién ch x0y ra khi dung thul ¢ theo di 0 ng toan than (ul ng holc
tiém) khéng lién quan din thul c dung t0i chd (nhO tai holc nhO mOt).

- Cac fluoroquinolons dil ¢ khuyll n cdo bao gl m: levofloxacin (Levaquin), ciprofloxacin (Cipro),
moxifloxacin (Avelox), norfloxacin (Noroxin), ofloxacin (Floxin), va gemifloxacin (Factive)
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- BOnh nhan nOu cé tril u chd ng trén th n kinh ngoli bién ¢l n ngd ng dung thud ¢ va chuyln
sang nhém khang sinh khac, tr0 khi l0iich cla thulc vOOt trdi hOn so vlinguy cO.

TOOng tac thulc

Sinh kh di'ng clla cac FQ gil m mOnh nlu dung d0 ng thdi v i cac cation (nén dung cach xa
tri0c 2 gil hoc sau 4 gil nlu cOn phUihOp)

MOt sO FQ Oc chi cation cytochrom P4501A2 chuyl n héa theophylin va cac din xul't
methylxanthin.

Ciprofloxacin lam gi0 m nIng di thanh thii c0a theophylin d0 n 30%, cé th0 gay dic tinh cllp
kém theo bul n nén, n6én va déi khi la ¢l n di ng kinh. Levofloxacin, gemmifloxacin va
moxifloxacin khéng 0c¢ chd chuyln hoa cla theophylin.

Trong thi ¢ hanh Iam sang

COn tranh ké d0n qua mOc, ndu khdng s nhanh chdng xul't hil n vi khul n da khang thul c. Cac
chl d0nh Ou tién cla cacFQ2G la 0 thIn (viém bang quang c6 billn chO ng, viém thi n- b0 thdn),
tiéu hoa (hOiching I0), FQ3G va FQ4G la hé hip (viém phQit0i cl ng d0 ng, viém xoang), di't
kO ch phat cla viém phl qul n min tinh do vi khuOn. Cac ch0 dinh lién quan dl tr0 em va ho
hOp vOn con nhilu viln d0 ban cai.

ChO d0nh trong nhi khoa

- DO phong b0 nh t0 (mOt li0u) va viém mang nao clu khul n.

- Viém tai gi0a mOn tinh c6 m0 do Ps. Aeruginosa
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bot kich phat phi qudn-phli do Ps. Aeruginosa trong tri0ng hi p b0 bl nh nhay nhit.

BOnh 10 tr0 ¢ khul n va bl nh salmonella xdm nhi p

SOt th00ng han va phé thi0ng han 0 nhi ng vung khang Salmonella cao.

Nhil m khuO'n d0 0 ng nilu ¢6 bill n chl ng do cac vi khul n da khang.

Viém x00ng t0y va lao khang vii cach dilu tr0 chuln.

Kitluln

Nhom FQ4G la mOt tidn b0 trong dilu tr0 nhO ¢é tinh di0t khuOn tuyOt vOi d0i vOida sO vi khuOn
gay bl nh ddng hé hilp va dung ndp viay. Tuy nhién cac khuylln cao chll ylu la levofloxacin
trong di0 u trl cac bl nh phl qul n-phli gdp 0 bl nh nhan di 0ng vOi B-lactamin hol ¢ do cac
ching khang vlli B-lactamin holl ¢ macrolid nhi'm hO'n chd s thdc dl'y qua trinh khang thull ¢
cla S.pneumoniae trong tring hip ké din qua mic.
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