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MOXIFLOXACIN:

CAU TRUC, HOAT TINH VA PK/PD TOI UU

e L

Moxifloxacin la khang sinh fluoroquinolone mdi, bén canh hoat tinh trén vi
khuan gram am, cau trac thay déi gitip Moxifloxacin tang hoat tinh chéng lai vi
khuan ky khi va cac vi khuan gram duong. ™

Moxifloxacin c6 di liéu PK/PD t6i uu, véi AUC/MIC cao han mic muc tiéu dé co
tac dung diét khuan va tac dung ngan ngtia dét bién.

Cac huéng dan diéu tri cia Hoa Ky va Viét Nam déu dé cap vai tro cla
Moxifloxacin trong viém phéi cdng déng va dot cap ctiia bénh phdéi tic nghén
man tinh, BI# S

CAU TRUC VA HOAT TiNH CUA MOXIFLOXACIN "

So vai cac quinolone trudc do, cac thay MOXIFLOXAGIN
d6i cau trdc cua Moxifloxacin gilp tang
hoat tinh chéng lai vi khuan gram duong
va cac tac nhan khong dién hinh cling
nhu dac diém dugc dong hoc cho phép
strdung 1 [an maoi ngay.

Chudi bén methoxy tai vj tri C-8 ¢6 hoat Host i rin
, . ) . . . | i kwhn gram sm
tinh choéng lai topoisomerase Il va IV, lam e

i Giam xuat hign dé khang

giam kha nang xuat hien dot bién.
N-1 cyclopropyl moiety (hien dién dau

Cai thién hoat tinh trén vi khuén gram dwong (pneumococci)

tien trong ciprofloxacin) véi hoat tinh Hinh 1: M&i lién hé giira cau triic va hoat tinh
choéng lai vi khuan gram am.

ctia Moxifloxacin.l!

Bén canh hoat tinh trén vi khuan gram am, cdu tric thay doi giup
Moxifloxacin tang hoat tinh chéng lai vi khuan ky khi va cac vi khuan gram
duong, dac biét la Streptococcus pneumoniae. DIt lieu PK/PD cho thay
AUC/MIC cia Moxifloxacin 400 mg co6 thé dat dén 236, cao hon gia tri
AUC/MIC cua levofloxacin 750 mg la 79 4, dat tac dung diét khuan tét cling
nhu vugt gia tri AUC/MIC c6 hiéu qua ngan ngua dé khang la 100. ©
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Hinh 2: AUC/MIC ctia Moxifloxacin 400 mg la 236, 2 cao hon mirc muc tiéu dé cé
tac dung diét khuan (30 - 40) va tac dung ngan nglra dot bién (100 - 120). ®

Tong quan vé PK/PD va AUC/MIC

PK (Pharmocokinetics, hay dwgc déng hoc) xdc dinh néng d6 cua thudce trong co
thé theo thoi gian. PD (Pharmocodynamics, hay dwgc lwe hoc) mé td mdi lién
quan gitra néng d6 thudc va tac dung dwoec ly. Trong thwe hanh, PK dwoc hiéu la
"co thé dd lam gi v&i thuéc” (what the body does to the drug) trong khi PD cho
thdy "thudc da lam gi véi co thé" (what the drug does to the body). Do d6, PK/PD
cho thdy méi quan hé gitra liéu thudc va tdc dung dwoc ly ma trong qud trinh dé,
thay d6i néng dé thuéc dan dén tdc dung dwoc ly khdc nhau. 7!

Theo ddc diém PK/PD, khdng sinh dwoc chia thanh 3 nhém: phu thudc thoi gian
(T > MIC), phu thuéc néng dé (Cmax/MIC) va phu thudc t6ng lwong thuéc vao
cor thé (AUC/MIC). Fluoroquinolone la nhém khdng sinh c6 tdc dung phu thudc
vao AUC/MIC. 4

MOXIFLOXACIN TRONG CAC HUONG DAN DIEU TRI

Vai tro ctia Moxifloxacin da dugc dé cap cu thé trong "Huong dan chan doan va
diéu tri viém phdi cong dong trén nguoi trudng thanh” ¥ ctia Hiép hoi Léng nguc
Hoa Ky va Hiép hoi Bénh truyén nhiém Hoa Ky (ATS/IDSA 2019) va “Hudng dan
chan doan va diéu tri viém phdi mac phai cong déng & ngudi I6n" “ ban hanh kem
theo quyét dinh 4815/QD-BYT ngay 20/11/2020 va "Huong dan chan doan va
diéu tri bénh phdi tac nghén man tinh” ban hanh kem theo quyét dinh
4562/QD-BYT ngay 19/07/2018 ctia B trudng Bo y té. !

CAP_ATS/IDSA CAP_VIETNAM COPD_VIETNAM

VAI TRO CUA MOXIFLOXACIN TRONG VIEM PHOI CONG DONG KHONG NAM ICU

Viém phdi cdng dong mirc dd nhe, ngoai tra

- Amoxicillin don thudn hay két hop véi (e ché betalactamase (néu nghi ngd H. influenzae , M. catarrhalis):
ampicillin-sulbactam, amoxicillin-clavulanic acid/sulbactam. Néu nhiéu kha nang VK khéng dién hinh thi
chon azithromycin hay clarithromycin.

- Quinolone hé hap (levofloxacin, moxifloxacin) néu dj (rng véi betalactam

- Néu nghi ngo Streptococcus pneumoniae khang thudc: amoxicillin liéu cao hodc quinolone hé hap.

- BN I&n tudi cé bénh ddng méc, suy gidm mién dich: két hgp betalactam/(rc ché betalactamase va macrolid
hay quinolone hé hap don trj, Cefdinir, Cefpodoxime.

Viém phéi cdng déng mirc dd trung binh, ndi trd, khéng ndm ICU

- Quinolone hd hip (moxifloxacin, levofloxacin)

- Beta-lactam +/- (¢ ché betalactamase: (cefotaxime, ceftriaxone, ampicillinfamoxilline + clavulanic
acid/sulbactam, ertapenem) + macrolide/quinolone TTM. (Nhirng bénh nhan c¢é nguy co nhiém
Pseudomonas aeruginosa can chon nhirng betalactam chéng Pseudomonas.)

Théng tin tir “Hudng ddn chén dodn va digu trj viém phdi méc phdi cong ddng & ngurdr ldn™ ban hanh kém theo quyét dinh 4815/QD-8YT ngay 20/11/2020clia BS trudng B y té

Bang: Vai trd clia Moxifloxacin trong diéu tri viém phai cdng déng khéng ndm ICU, theo “Hutng dan chan doan va diéu tri
viém phdi mac phai cong déng & nguwi lon” ban hanh kém theo quyét dinh 4815/QD-BYT ngay 20/11/2020 cta B y té.

Danh muc viét tat
AUC, Area Under the Curve (Dién tich duéi duong cong)
Cmax, the maximum (or peak) serum concentration (N6ng do dinh)

MIC, Minimum Inhibitory Concentration (N6ng do (rc ché t6i thiéu)
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VAI TRO CU OXIFLOXACIN TRONG

DIEU TRIVIEMIPHOI CONG DONG:

Sau khi dugc chan doan lam sang, viém phoi cong déng
(VPCD) thudng dugc khai tri véi liéu phap khang sinh theo
kinh nghiém, dua vao tudi, bénh ly nén, dac diém lam sang,
két qua xét nghiém, hinh anh hoc, dé nang cuia bénh, tien su
dung thuéc cliing nhu d liéu nhay cam vi sinh cua khang
sinh. [1] Do d6, viéc lua chon khang sinh kinh nghiém téi uu
ban dau rat quan trong, gilp kiém soat nhiém trung hiéu
qua va an toan, déng thai han ché nguy cd dé khang.

Phan tich tong hgp (meta-analysis) cla tac gia Xiwen Du va céng su (Trung Qudc)
xuat ban nam 2021 trén tap chi Clinical Therapeutics cho thay “Moxifloxacin la
khang sinh kinh nghiém ban dau hiéu qua hon Levofloxacin trong diéu tri
VPCP", dac biét |a cac tiéu chi vé ti lé dap ung lam sang chung, dap Ung Idam sang
sém va thai trt vi khuan. M

DU LIEU PK/PD CUA MOXIFLOXACIN & LEVOFLOXACIN TRONG VPCD (2 [31 4L [5L [¢

Céac tac nhan vi khuan gay VPCD kha da dang; tuy nhién, d{ liéu tai Hoa Ky,
chau Au, chau A ] hay Viét Nam Bl déu cho thay Strepfococcus pneumoniae |a
tadc nhan hang dau. Bén canh dé, d liéu vi sinh cling cho thay ti & nhay cam
fluoroguinolone véi phé cau van con kha cao: 80% véi Moxifloxacin va 70.8% V3i
Levofloxacin. ¥

Dac biét, dt liéu PK/PD cho thay AUC/MIC cua Moxifloxacin 400 mg cé thé dat
dén 236. 5] Do d6, Moxifloxacin ¢é tac dung diét khuan cling nhu cé hiéu qua
ngan ngua khang thuéc do AUC/MIC vugt qua ngudng 100.

D{ liéu PK/PD clia Moxifloxacin & Levofloxacin ddi véi Streptococcus pneumoniae *
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Hinh 1. AUC/MIC cta Moxifloxacin & Levofloxacin vai Streptococcus pneumoniae B

PHAN TiCH TONG HQP HIEU QUA LAM SANG VA VI SINH
CUA MOXIFLOXACIN & LEVOFLOXACIN TRONG VPCD [1]

“Clinical Benefits and Cost-Effectiveness of Moxifloxacin as Initial Treatment for
Community-Acquired Pneumonia: A Meta-Analysis and Economic Evaluation”
la phan tich tdng hgp trén 27 RCT, 3411 bénh nhan tai Trung Quéc tU viéc tim kiém
théng tin clia 6 cg s3 dii liéu y khoa (China National Knowledge Infrastructure/CNKI,
China Science and Technology Journal Database/VIP, Wanfang, PubMed, EMBASE,
va Cochrane Library) xuat ban trong giai doan 01/2000 dén 08/2020. Phan tich cho
thay hiéu qua |am sang va vi sinh uu thé cua Moxifloxacin so vdi Levofloxacin.
Bén canh d¢, viéc st dung Moxifloxacin la khang sinh theo kinh nghiém ban dau so
vGi levofloxacin gidp gidm 131 USD/ngudi trén tdng chi phi va tdng 0.002 QALY
(quality-adjusted life year).

Ti lé dap img lam sang chung ctiia Moxifloxacin so vai Levofloxacin I
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I T T
0.005 0.1 1 w0 200
LEVOFLOXACTIN MOXIFLOXACIN

Theo Xiwen Du et al. Clin Ther . 2021 Nov;43(11):1894-1909.e1. DOI: 10.1016/ clinthera.2021.03.006

Hinh 2. Ti |& dap trng 1am sang chung tai 1&n tham kham sau khi két thic diéu trj (test-of-cure (TOC) visit) "

DU liéu tu 27 RCT cho thay ti Ié dap Ung |dam sang chung cia nhém Moxifloxacin
cao hon co y nghia so v3i nhom Levofloxacin tai TOC visit (3441 bénh nhan; REM
(Random Effects Model); 12 = 49%; OR, 3.35; 95% Cl, 2.35-4.77; P < 0.00001).

Ti lé dap img lam sang sdm cuia Moxifloxacin so vai Levofloxacin ['-[7]

Levolloxacin Maxiflexacin Ol ratie, F5%0
Tatal Taral event Tatal Totwl event  Mantei-Haensael, Randoam

s 2.46 [1.39, 4.38] ’

Heterogeneity Taut = 0038 Chi? = 17,69 41 = 9 [p=0.04), 7 = 49%
Test for averall effest; 7 = 3.09 [p=0,002) : : T :
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Theo Xiwen Du et al. Clin Ther . 2021 Nov;43(11):1894-1909.e1. DOI: 10.1016/.clinthera.2021.03.006

Hinh 3. Hiéu qua didu tri sém dwoc danh gia béi ti 1& dap (rng diéu tri sau 3 — 5 ngay [1]

DU liéu tU 10 RCT cho thay ti 1é ddp Ung lam sang cla nhédm Moxifloxacin
sau 3 — 5 ngay diéu tri cao hon cé y nghia théng ké so véi nhém Levofloxacin
(1695 bénh nhén; REM (Random Effects Model; 12 = 49%; OR, 2.46; 95% ClI, 1.39-4.36;
P =0.002). M That bai diéu tri ban dau lién quan dén thgi gian nam vién nhiéu han,
ti Ié dat ndi khi quan * thd may cao han, ti & td vong cao hdn gép 2 lan . Do dé,
hiéu qua Iam sang s8m clia Moxifloxacin cé thé cé Igi doi véi qua trinh hoi phuc &
gidm dién tién ndng cla bé&nh. DBiéu nay gdép phan quan trong vao hiéu qua kinh
té cua Moxifloxacin.

Hiéu qua thai trir vi khuan cua Moxifloxacin so vdi Levofloxacin ['!

Levolho Kadin Monitionktin s Fatic, %0
Total  Tolalevent  Tofal  Toldewent  ManielHaenszel, Ramiam
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Theo Xiwen Du et al. Clin Ther . 2021 Nov;43(11):1894-1909.e1. DOI: 10.1016/j.clinthera.2021.03.006
Hinh 4. Hiéu qua thai trir vi khuan [1]

Trong nhém dan sé nghién cldu cé dd liéu vi sinh (15 RCT), Moxifloxacin hiéu qua
hon vé khia canh thai tri vi khuan so véi Levofloxacin (1411 bénh nhan; REM
(Random Effects Model); 12 = 56%; OR, 2.61; 95% ClI, 1.61- 4.26; P = 0.0001).

Tom lai, div liéu PK/PD cta Moxifloxacin déi véi Streptococcus pneumoniae cho thay
AUC/MIC dat dén 236, gop phan vao hiéu qua diét khudn va ngan ngira dé khang. Két

qua phan tich tong hgp ndm 2021 tai Trung Quéc trén nhan VPCD ghi nhan hiéu

qua lam sang (ti 1é dap (rng 1am sang chung va dap &n sang s¢'m) va hiéu quad vi

sinh (thai trir vi khuan) ctia Moxifloxacin cao hon ¢o ia so v&ri Levofloxacin.

Danh muc viét tat

AUC, Area Under the Curve (Dién tich dudi duong cong)

Cmax, the maximum (or peak) serum concentration (Nong dé dinh)
eGFR, estimated Glomerular Filtration Rate (D9 lgc cau than udce tinh)

MIC, Minimum Inhibitory Concentration (Néng dd (rc ché tdi thiéu)
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BAO TRG NOI DUNG B TAI TRG BOI

Ciprofloxacin 1a khang sinh thuéc nhém fluoroquinolone, cé thdong sé PK/PD dac
trung la AUC/MIC: Ti 1é gilia tdng lugng thudc trong cd thé (tinh bang AUC) so vdi
gia tri MIC, v&i chién lugc téi uu hda st dung la tang liéu diéu trj. [

Khi st dung ciprofloxacin, diém cit AUC/MIC tU 125 trd Ién |3 can thiét dé dat
dudc lanh bénh vé mat Iam sang va vi sinh. 2Bl

Néu vi khudn cdn nhay cdm va khéng cé su gia tang dé loc cau than thi liéu
ciprofloxacin 400 mg * 02 Ian/ngay van cé hiéu qua.

Tuy nhién, néu dé nhay cam cula vi khuan gidm (MIC cao) hodc dd loc cau than
tang thi liéu ciprofloxacin 400 mg * 03 lan/ngay la can thiét dé dat muc tiéu
AUC/MIC >125. @

AUC/MIC > 125: MUC TIEU PK/PD CUA CIPROFLOXACIN "3

Phan loai khang sinh theo PK/PD
va dé xuat chién lworc téi wu liéu

| Nhém khang sinh
hodc thudc cy thé

Nhém khang sinh phan loai |

theo dic digm PK/PO Théng s6 PK/PD déc trung

Chién luwge t8i wu hoa sir dung

Tang ligu

Tang tan suit dua thudce trong ngay
B-lactam Linezolid Can nhac truyeén lién tyc trong

trirérng hop nhidm khuin ndng hode

trén bénh nhdn ndng

Ty 1& % gitra thiri gian khang sinh co
nong dd trong mau vugt qua gia tri
MIC so v&i khoang thoi gian dua
ligu (%T>MIC)

Phy thudc thai gian

I n sing gl dheigla thelic Str dyng Iity 18 da ¢6 hiéu qué va

Phy thude néng d5 trong mau so wai gia trj MIC Aminoglycosid ; : "
mth inh
(Cmax/MIC) giam thiéu doe ti
Ty & gitra téng luwgng thudc trong Fluoraquinolon

: Phy thude vao téng lugng
| thufic vao co thé
[

ca thé (tinh bang AUC) Macrolid Tang ligu
s voi gid trj MIC (AUC/MIC) Vancomycin

Thiéng tin tir “Hwdng ddn chin dodn wh didu trj vidm phdi méc phd! cfng dbng & ngudd idn” ban hinh kém theo quyét dinh 4815/QD-BYT ngiy 20/11/2020 cha B trudng BS vy 1é

/

M&i nhém khang sinh cé nhing théng sé PK/PD dac trung. Trong dé, nhém
quinolone, bao gédm ciprofloxacin, cé dac diém tac dung phu thudc vao AUC/MIC,

la ty |& gitia tong ludng thudc dua vao cd thé va gia tri MIC. Chién ludc téi uu héa
s’ dung ciprofloxacin trong nh{ing trudng hgp can thiét la tang liéu diéu tri. [

Mai lién quan gilra AUC/MIC ctia Ciprofloxacin
va ti & lanh bénh 1am sang va lanh bénh vi sinh

Két qua lanh bénh
Khoang Téng s@ e
o F g Vi sinh
Auc/mIC bénh nhan - = - 5 AUC,"M|C <125
- Lanh bénh lam sang: 42%

geer= = e | (DR || e | - Lanh bénh visinh: 26%
62.5-125 10 4 40 3 30

125 -250 16 14 88 13 81 AUC,IMI'C =125

250 - 500 7 5 | 71 | 6 | 86 - Lanh bénh |dm sang: 80% (p < 0.005)

500 - 5,5540 22 17 77 18 82 - Lanh bénh visinh : 82% [p < 0301:'

Béi vdi Ciprofloxacin, AUC/MIC = 125 |a can thiét dé dat dwge lanh bénh 1am sang va thai trir vi sinh

Théing tin tir # A Forrest et al. Antimicrob Agents Chemother . 1993 May:37(5):1073-81. DOI: 10.11258/AAC.37.5.1073;
® Emilie M Gieling et al. Clin Pharmacol Ther . 2020 Oci;108(4):770-774. DOI; 10.1002/cpt. 1855 )

Khi st dung ciprofloxacin ma AUC/MIC tU 125 trd [8n thi ti I& [anh bénh I1dm sang va
lanh bénh vi sinh déu dugc cai thién, 1an lugt |a 80% (p< 0.005) va 82% (p<0.001) so
vGi ti 1&é 42% va 26% khi AUC/MIC < 125. Chinh vi vay, diém cit AUC/MIC cua
ciprofloxacin tl 125 trd [én |a can thiét dé dat dudc lanh bénh [d&m sang va vi sinh. Bl

CHIEN LUQC LIEU CIPROFLOXACIN 03 LAN/NGAY 2.1

MOI LIEN QUAN GIUA KHA NANG DAT AUC/MIC > 125 VO w
LIEU CIPROFLOXACIN, PQ LQC CAU THAN, MICMUCTIEU W

B 600 mg e e 2aty
[ - i ¥

Théng tin tir Martin %ima et al. Pharmaceutics . 2021 lul 37;13(8):1156. DOI: 10.3390/pharmaceutics13081156

Nghién clu PK/PD trén nhiing b&énh nhan nang cho thay: ¥
Cung moét muc loc cau than, cing moét muc tiéu MIC thi co héi dat AUC/MIC > 125
cao han khi st dung liéu ciprofloxacin 400 mg * 03 |1an/ngay (so véi 02 lan/ngay).
V6i cung muc tiéu MIC thi cg héi dat AUC/MIC > 125 giam khi dé loc cau than tang.
Tuy nhién, diéu nay cé thé dudc cai thién bang cach st dung liéu ciprofloxacin
400 mg * 03 lan/ngay.
Mdc du MIC tang (vi khuan gidm nhay cam) nhung van cé thé dat dugc
AUC/MIC > 125 bang cach st dung liéu ciprofloxacin 400 mg * 03 Ian/ngay.

TANG LIEU CIPROFLOXACIN GIUP DAT AUC/MIC > 125 + Khi do loc cau than (eGFR) <130
KHI €O TANG DQ LOC CAU THAN HOAC MIC MUC TIEU . X . )
mL/phut va vi khuan nhay cdm khang

sinh (MIC < 0125mg/L): st dung

MIC = 0.084 mgiL MIC =0.125 mg/L
100% 160

ciprofloxacin 400 mg * 02 1an/ngay van

c6 hiéu qua. [2]

g B &

Probability of Target Attainment
s 3 3
3 /

% 75 w0 1 2% 0 78 100 125 180 178
MORD (mL/min) MDRD (mUmin)

o= oasmpn  Mo-0smpL - Khi d6 loc cau than tang (eGFR> 130
i \ N . i e mL/min), hodc vi khuan kém nhay cam
5 o E%EE g E§E§ khang sinh (MIC cao): Liéu ciprofloxacin
§ . S BN ] 400 mg * 03 1an/ngay la can thiét dé
XA R,
Théng inti Ermilie M Gieling et al.Cin Pharmasol Ther . 2020 Oct108(4]:770-774, DO: 10.1002/Gpt. 1855 dat muc tiéu. [2]

CIPROFLOXACIN TRONG CAC HUGNG DAN PIEU TR] "5

“Hwdérng dan chdn doan va diéu tri viém phdi mac phdi cdng dong & ngwoi lon” U
ban hanh kém theo quyét dinh 4815/QD-BYT ngay 20/11/2020 ctia B trwdong Bo Y té
khuyén cdo liéu ciprofloxacin 400 mg * 03 lan/ngay khi diéu tri Pseudomonas aeruginosa
trén nhirng trieong hop viém phéi cong ddong mire d ndng diéu tri tai ICU.

Hwéng dan diéu tri viém phéi bénh vién va viém phdi thé may 5 ctia Hiép hoi Long

ngwe Hoa Ky va Hiép hoi Bénh truyén nhiém Hoa Ky (ATS/IDSA 2016) ciing khuyén cdo st

dung liéu ciprofloxacin 400 mg * 03 lan/ngay cho viém phoi bénh vién khéng cé nguy co
t&r vong cao nhuwng c6 kha nang cao mac MRSA hodc c6 nguy co tir vong cao hodc co st

dung khang sinh tinh mach trong vong 9o ngay trudec.

Danh muc viét tat

AUC, Area Under the Curve (Dién tich dugi dutng cong)

Cmax, the maximum (or peak) serum concentration (Néng dé dinh)
eGFR, estimated Glomerular Filtration Rate (D6 loc cdu than udc tinh)

MIC, Minimum Inhibitory Concentration (Néng d6 tc ché t8i thiéu)
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