HUONG DAN SU DUNG MOQT SO AMINOGLYCOSID PUONG TIEM

GENTAMICIN, TOBRAMYCIN, NETILMICIN, AMIKACIN

) ThS.BS. Nguyén Quang Pgi
Truong khoa Ho Hap, Bénh vién da khoa tinh Hai Duong

1. Gi6i thiéu
Aminoglycosid 12 mot ho khang sinh c6 dic diém kha twong dong nhau gitta
cac thude trong nhom, c6 hi€u qua trong diéu tri nhiém khuén nang do hoat tinh
diét khuan d6i v6i nhiéu loai vi khuan Gram (-) va Gram (+). Do c6 khoang diéu
tri hep (gay doc tinh trén than va trén thinh giac), viéc st dung aminoglycosid phai
tuan theo nhitng han ché nghiém ngat vé chi dinh, vé ché do liéu va can phai theo
dai hop 1y.
Céc aminoglycosid chu yéu hoat dong bang cach lién két véi vi tri aminoacyl cua
ARN ribosome 16S trong tiéu don vi ribosomal 30S, dan dén lam sai ma di truyén va uc
ché chuyén vi. Cac bude ban dau can thiét dé tong hop peptide khong bi gian doan, chang
han nhu gan véi mMRNA va lién két vai tiéu don vi ribosomal 508, nhung sur kéo dai khong
xay ra do sy gian doan ctia cac co ché dé dam bao tinh chinh xac cua sy chuyén dich. Hoat
tinh khang khuan tiép theo thuong la diét cac vi khuan gram am va gram duong nhay cam.
Aminoglycosid ban dau xam nhap vao co quan bang cich pha v& ciu ndi magnesium
gitra cac phan ttr lipopolysaccharide. Ching duoc van chuyén qua mang té bao chét theo
cach phu thudc ning luong. Budc nay co thé duoc e ché trong dng nghiém bang cation
hoa tri hai, ting thdm thiu, pH axit, vd méi truong Ky khi. Hoat tinh vi sinh cua
aminoglycosides phu thudc vao pH. Két qua 13, hiéu qua khang khuan co thé giam khi pH
thap duoc phét hién thay tai phdi va chat tiét phé quan. Trong mét nghién cau in vitro,
nong do uc ché tdi thiéu (MIC) ctia aminoglycosides da ting gan gap 5 an khi pH <6.5.
Hai dac tinh dugc dong hoc quan trong cua aminoglycosides la hiéu (g sau khang
sinh (PAE: postantibiotic effect) va diét khuan phu thudc nong do: (1) PAE ¢ vai tro uc
ché dai dang su phét trién cua vi khuan, xay ra sau khi thudc da duoc loai bo trong dng

nghiém hozc duoc lam sach bang cach chuyén hda thudc va bai tiét trong co thé. Ban dau



duoc chi dinh cho vi khuan gram am, aminoglycosides ciing thé hién hiéu qua PAE chdng
Staphylococcus aureus nhung khong chdng lai duoc cac vi khuan Gram duong khéc.
Théng thuong, PAE kéo dai hon déi véi vi khuan Gram am so véi vi khuan Gram duong.
Thoi gian PAE (khoang 3 gio (khoang 1- 7,5 gio) phu thudc vao phuong phap danh gia va
sinh vét duoc nghién ciu. Thoi gian PAE giam khi khdng ¢ bach cau da nhan trung tinh
(PMNs: polymorphonuclear leukocytes). (2) Tac dung diét khuan phu thuéc ndng do dé
cap dén kha ning nong do cia aminoglycosides cao hon (so vi MIC cua vi khuan) dé tao
tc dung diét khuan nhanh hon, va hoan toan hon. Aminoglycosid thé hién hoat tinh diét
khuan phu thudc ndng do ca trong m6 hinh in vivo va in vitro. Bé dat duoc néng do dinh
t6i wu cua aminoglycosides véi cac ché do liéu chuan cd thé rat kho khan, vi can phai nd
luc dé tranh duy tri nong do ddy cao (co thé dan dén doc than). So véi phuong phap lidu
truyén thong, cach tiép can liéu hop nhat c6 nhiéu kha nang dat duoc nong do dinh t6i uu
¢ tac dung diét khuan phu thuéc néng do.

2. Dwgc luc hoe

Gentamicin, tobramycin va netilmicin c6 hoat tinh khdng khuan va cac thong sd
dugc dong hoc tuwong tu nhau. Amikacin co néng do e ché tbi thiéu (MIC) cao
nhat, nhung bu lai lai dat néng do cao trong huyét thanh.

Dua trén pho khang khuan, 4 khang sinh aminoglycosid c6 mot s6 diém khéc biét
nhu sau:

« Trén cau khuan gram (+): gentamicin va netilmicin c6 hoat tinh manh nhat.

» Trén Enterobacter: 4 khang sinh ¢6 hi¢u qua twong duong, tuy nhién chi co
amikacin ¢6 hiéu qua vd&i Providencia  spp. con  tobramycin
c6 tac dung kém d6i voi Serratia marcescens. Nhiing vi khuan sinh beta-lactamase
pho rong (ESBL) van con nhay cam véi gentamicin va amikacin véi ty 1é twong
ung 1a 50% va 70% .

« Trén Pseudomonas aeruginosa: tobramycin 1 khang sinh c6 hiéu qua nhat va co
ty 1¢ khang thap nhat.

Pé danh gia kha nang khang thudc cta vi khuan phan 1ap tir bénh pham can

phai 1am khang sinh d6.



3. Dwgc dong hoc
Céc aminoglycosid thai trir qua than dudi dang khong chuyén hoa, khong thai trir
qua mat hay qua duong tiéu hoa. Pac tinh duge dong hoc cia cac thude tuong tur
nhau, v6i thé tich phan bb nho 0,3-0,4 I/kg (phan bd kém vao cac co quan nhu hé
than kinh trung wong, dich ndo tuy, thuy dich...), ty 1& gin protein huyét twong
khoang 20% va thoi gian ban thai khodng 2 gi¢ & bénh nhén c6 chirc nang than
binh thuong.

Muc tiéu duoc dong hoc/dugc luc hoc (PK/PD) trong diéu tri bang
aminoglycosid: Aminoglycosid 1a nhom khang sinh phu thudc vao nong do.
Nhiing khang sinh ndy co tac dung hau khang sinh (PEA) dai va c6 thé xuat
hién khang thuéc trong thoi gian diéu tri (dé khang thich nghi) ngay tir liéu dau
tién lam giam toc d6 diét khuan, ting nong d6 Gc ché t6i thiéu va giam thoi
gian tac dung hau khang sinh ngay sau lan tiém dau tién. Tac dung diéu tri dat
t6i da khi ty s6 Cmax/MIC (chi s6 PK/PD) dat it nhét tir 8 dén 10 (do d6 liéu sir
dung phai du dé nong do thudc trong huyét tuong cao gip 8-10 1an ndng do tc
ché tdi thiéu).

4. Chi dinh

Céc aminoglycosid rat hiém khi duoc st dung don doc va trong trudng hop
d6 chu yéu dé diéu tri mot s6 nhiém tring duong niéu (viém cau thin cip &
nguoi 16n va tré em, dic biét trong truong hop di tng voi khang sinh betalactam
hodc dd khang cephalosporin thé hé 3...).

Trong da sb cac truong hop, aminoglycosid duoc dung phdi hop cing cac
khang sinh khac v41 muc dich:

« Tang tac dung hiép dong diét khuan.

« Dy phong xuat hién khang thuc.

« M6 rong phd khang khuan.

Chi dinh ctia aminoglycosid gi6i han trong cac nhiém khuén sau:

« S6¢ nhiém khuan chua ré nguyén nhan.

« Piéu tri kinh nghiém céc truong hop c6 nguy co nhiém khuan cao (nhiém
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khuan bénh vién mudn, nhiém khuan & bénh nhan co cay ghép co quan...).

« Trén bénh nhin c6 nguy co (suy giam mién dich kém theo nhiém khuén huyét
nang, tré so sinh, bénh nhan méc bénh xo nang).

« Mot s trudng hop nhiém tring dudng niéu.

« Nhiém khuan di duoc x4c dinh bang xét nghiém vi sinh hodc nghi ngo do
Pseudomonas aeruginosa, Acinetobacter spp., Enterobacter tiét cephalosporinase
(Serratia spp., Enterobacter spp., Citrobacter spp.), mot s6 nhiém khuan do cau
khuan duong rudt hodc lién cau viridans va lién cau nhém B.

« Viém noi tim mac do cau khuan gram (+) va Bartonella spp. (uu tién dung
gentamicin hodc netilmicin).

« Nhiém Listeria va viém mang néo do Listeria monocytogenes.

5. Gioi han chi dinh Aminoglycosid:

« Trong luc khéi dau dot diéu tri, khi s6 lwong vi khuan trong 6 nhiém tring cao
va khong chic chin vé hiéu qua diéu tri.

» Trong khoang thoi gian dudi 5 ngay, do can bang giita loi ich va nguy co cua
thudc (hoat tinh diét khuan va doc tinh ty 1& v6i d6 dai dot diéu tri).

6. Cach sir dung

- Cac aminoglycosid phai dugc diung qua dudng tinh mach, thoi gian truyén
khoang 30 phut.

- Tranh t6i da dung dudng tiém bap néu co thé. Khong khuyén cao dung dudng
tiém dudi da (do didc tinh dong hoc, co thé gay hoai tir chd tiém).

- Trong hau hét trudng hop, aminoglycosid dugc dung 1 liéu duy nhat trong
ngay (tong lidu trong mot ngay duoc tap trung trong 1 1an tiém). Cach dung nay co
nhiéu vu diém dugc ghi nhan trong y van nhu sau:

« Cho phép t6i uu hoa cac thong sé6 PK/PD (Cmax/MIC > 8-10): chi co cach
dung 1 liéu duy nhét trong ngay cho phép dat duoc théng s PK/PD muc tiéu dbi
v6i nhiéu loai vi khuén, dic biét 1a Pseudomonas aeruginosa.

« Tang cuong tham thudc vao mo do tao chénh léch gitta ndong do thudc trong

huyét twong va nong do trong md dat cao nhét.
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« C6 hiéu qua 1am sang rd rét it nhat twong duong véi cach dung nhiéu 1an mot
ngay.

« [t gdy doc tinh dén than va tai hon.

« Giam nguy co xuét hién khang thudc.

Trong truong hop viém ndi tim mac, lidu ding mot ngdy ctia aminoglycosid
van nén dwogc chia 1am 2-3 14n theo cach ding thudc truyén théng (do gin diy chua
c6 thém dit liéu khoa hoc vé cach dung 1 lan/ngay), trir truong hop viém ndi tAm
mac do lién cau (khuyén cdo dung 1 liéu duy nhat trong ngay) hoic do cau khuan
rudt (c6 thé can nhic dung 1 lidu duy nhat trong ngay).

7. Liéu dung

7.1. Nguoilon

Liéu ding cua aminoglycosid thay d6i tuy theo muc do nghiém trong cia
bénh trén lam sang, doi tuong bénh nhan, vi khuén phan lap duoc hoac nghi
ngd va do dai dot diéu tri:

» Gentamicin, tobramycin: 3-8 mg/kg can nang/ngay.

* Netilmicin: 4-8 mg/kg can nang/ngay.

» Amikacim: 15-30 mg/kg can nang/ngay.

Trong tat ca truong hop bénh nhan ning c6 nguy co lam ting thé ting tich phan
bd (Vd) va/hodc nhiém ching vi khuan co gia tri MIC ting, can phai dung liéu tdi
da, ddc biét khi bat dau dot diéu tri.

O nguoi cao tudi, khi nhiém khuan it nghiém trong hon hoic nhiém loai vi
khuan c6 gia tri MIC thap: can nhac dung liéu thap nhat do nhém bénh nhan nay co
nguy co 1am ting doc tinh trén than cia thude.

1.2. Tréem

Liéu tinh theo mg/kg ddi véi tré so sinh va tré nho giéng véi lidu ctua nguoi
16n va van tuan theo nguyén tic dung 1 lidu duy nhat/ngay. Ddi véi tré méi sinh,
dic biét 1a tré dé non, sy thay doi nhanh chong vé sinh 1y trong giai doan bao thai
anh huong dén dic tinh dugc dong hoc cia aminoglycosid. Thé tich phan bd thay

d6i phu thudc vao can ning lic sinh ra: cAn ning cang thap, thé tich phan bd cang



16n. B§ thanh thai aminoglycosid (cung vd1 d0 thanh thai creatinin) tdng nhanh

theo tudi thai dén lac sinh va tudi cua tré sau khi sinh. Do d6, néu li€u duing mdot

1an cang 16n thi khoang cach gitta cac lan dung thubc phai ting ty 1é theo.

Bang 1. Liéu khuyén cao Aminoglycoside cho ngudi 16n c6 suy thin

Table 1
Recommended dosing schedules for adult patients with impaired renal function
Dose (mg/kg)
Estimated Creatinine Gentamicin,
Clearance (mL/min) Tobramycin, Netilmicin Amikacin Dosing Interval (h)
100 7 20 24
90 7 20 24
80 7 20 24
70 5 15 24
60 5 15 24
50 4 12 24
40 4 12 24
30 5 15 48
20 4 12 48
10 3 10 48
<10 25 15 43
Bing 2. Liéu khuyén cdo doi véi Gentamycin va Tobramycin theo mirc loc ciu thin
CrCL High-[)lz?:ri):lt"ended- Conventional | Traditional Synergy*
(mL/min) (GentamicinTobramycl) (Gentamicin/Tobramycin) (Gentamicin/Tobramycin)
> 60 4-7mglkg Q24H 1.7 mg/kg Q8H 1 mg/kg Q8H
40-59 4 -7 mgkg Q36H 1.7mgkg Q12H 1 mg/kg Q12H
3039 4 -7 mglkg Q48H 1.7 mgkg Q24H 1 mg/kg Q24H
2029 Not recommended 1.7mgkg Q24H 1 mg/kg Q24H
= ot recommenced ;:.Il%kogsfzﬁ'le\rel :hgr?}dkogst)ﬁg'level
A L
_  Co < .
Hemodialysis | Not recommended . g[;)}{ ;_n;iil.g !{F(Inﬂolgjgr)ate-severe m E:’ :ﬁ;f for pre-HD or post-HD Cp
' Cp < 3-5mglL (severe GNR infection)
CRRT Not recommended 1.5- 25 mgkg Q24-48H 1 mgkg Q24H, then by level

*See Hartford nomogram for monitoring of once-daily dosing regimens

"Alternative for synergy: 3mg/kg Q24H for Streptococci and Streptococcus bovis endocarditis




Bang 3. Liéu khuyén cao d6i véi Amikacin theo mirc loc ciu thin

CrCL (mLimin) High-Dose(f;::arltii:}d-lnterval‘ Convent(i::‘;! ar‘cian)adilional
> 60 15- 20 mgkg Q24H 5-7.5mglkg Q8H
40-59 15 mgkg Q36H 5-7.5mghkg Q12H
30-39 15 mghkg Q48H 5-7.5mgkg Q24H
20-29 Not recommended 5 -1.5mglkg O24H
<2 Not recommended 5 mglkg load, then dose by level
Hemodialysis Not recommended 5-17.5mglkg post-HD
CRRT Not recommended 10 mgfkg-load, then 7.5 mg/kg Q24-48H

See Hartford nomogram for monitoring of once-dally dosing regimens- divide level by half then plot on graph

8. P dai dot diéu tri

Trong da sb truong hop, cé thé ngimg st dung aminoglycosid sau 48-72 gio
diéu tri (thoi gian dé dat duoc hiéu qua diét khuan). Trong truong hop chua co két
qua vi sinh va dya trén tién trién 1am sang, co thé kéo dai dot diéu tri dén tdi da 5
ngdy, bao gom ca nhiém khuan huyét ¢ bénh nhan giam bach ciu trung tinh hoic
truong hop sdc nhiém khuan.

9. Thin trong

Nguy co méic ddc tinh trén than va thinh giac tang 1én khi thoi gian diéu tri dai
hon 5-7 ngay, ngay ca ¢ nhiing nguoi khée manh; nguy co nay cao hon & bénh
nhan cd suy giam chirc nang than. Poc tinh trén than khéng phu thudc vao ndng do
dinh dat dugc trong mau. Béi v6i doc tinh trén thinh giac va tién dinh, chua co dit
liéu ndo cho thdy c6 méi lién quan giira doc tinh nay véi nong do dinh, ngay ca
trong truong hop dung licu 1 lan/ngay.

10.Theo dbi nong d¢ thudc trong huyét twong

C6 thé can do nong do thude trong huyét twong trong qua trinh theo ddi diéu
tri bang aminoglycosid. Nong do dinh Cmax dugc dung dé danh gia hiéu qua
diéu tri (dat duogc chi s6 PK/PD muc ti€u) va néng do day Cmin duogc dung danh
gia doc tinh cua thudc. Viée dinh luong ndng d6 thudce trong huyét twong khong
can phai tién hanh rong rdi, nhung c6 thé bat budc trong mot sd trudng hop.
Trong trudng hop dot diéu tri dudi 3 ngay, khong can tién hanh dinh lugng trén

nhitng bénh nhan khong c6 nguy co thay ddi cac thong sé duoc dong hoc.



Theo ddi ndng d6 day (30 - 60 phit trude khi cho liéu ké tiép) nén cin nhic ¢

nhitng bénh nhéan c6 thay ddi cip chirc ning than hoic nghi ngd suy than tién

trién. Pam bao theo ddi nong d6 day it nhat 1 1an/tudn.

Chi dinh dinh heong nong do thuéc trong huyét twong

Viéc xac dinh néng d6 dinh trong huyét twong ngay sau khi tiém mii dau tién

duoc khuyén cdo trén tit ca cac bénh nhan nang, dic biét khi co6 thay ddi vé thong

s6 dugce dong hoc (tang thé tich phan bd Vd va/hoic giam kha ning phin bd vao

cac md): soc nhiém khuan, bong, sot giam bach cau trung tinh, bénh nhan thé may

¢ don vi cham soc tich cuc, bénh nhan béo phi, chan thuong, xo nang...

Viéc xac dinh néng do dinh phai duoc tién hanh trong 30 phut sau khi két thuc

truyén thude.

Bang 4. Theo doi khi dung thudc

Conventional / Traditional
Q8H Q12H Q24-48H Hemodialysis CRRT
) . ; 30 minutes after 2™ dose* ! a
30 minutes after 30 minutes after 30 minutes after 30 minutes after 2"
PEAK 3" dose* 3" dose* 2" dose* ;Ba;gge}l-[;eak Cp post HD ~8 mg/L (6= | e
Immediately before HD; Redose for pre-
HD:
. . . » Cp < 1 mg/L (mild UTI and synergy) .
moven | S0 | oaies | somrnaee 116D <3 S a1 | 50T
. » Cp < 3-5 mg/L (severe GNR infection) r
4-hr post-HD level Cp<1
Gram-Positive Synergy
Q8H Q12H Q24-48H Hemodialysis CRRT
TROUGH 30-60 minutes 30-60 minutes 30-60 minutes Immediately before HD; Redose for pre- | 30-60 minutes
before the 4" dose | before the 3™ dose | before the 2 dose | HD or post-HD lsvel: Cp <1 mgi/L before 3" dose

*Peaks are drawn 30 minutes after the end of the infusion; Cp = concentration in plasma

Bang 5. Nong do cin dat

Gentamicin and Tobramycin Amikacin
Dose imgkg | 1.5-2mgkg | 7mgkg' 10mgkg™ | 5-7.5mgkg | 15mghkg 20 mgkg™
Usual Interval Q8H Q8H Q24H™* Q24H™ Q12H Q24H™* Q24H™
Peak 3-5 4-8 20-25 20-30 20-35 35-50 40-60
Trough < <12 < <f <58 <4 <4

* mglkg once daily dosing does not require routine monitoring of target peaks and troughs unless the patient is having fluctuations in renal
function or has failed extended interval dosing. Please follow the Hartford nomogram and check an 8-12 hour post-dose level, this can be done
after the first dose

**This dose is generally used for cystic fibrosis patients

*** Extended interval dosing can be Q24H, Q36H, or Q48H




Liéu 7mg/kg mét lan/ngdy khong can theo doi thuong quy nong dé ddy va dinh triv khi bénh
nhdn ¢é cdc bién dong vé chirc nang than hodc that bai vé khoang lieu kéo dai. Tham khao biéu
dé Hartford va kiém tra mirc liéu sau 8-12h, cé thé thuc hién sau liéu dau tién. Khodng liéu kéo
dai c6 thé 24h, 36h, 48h.

Néu két qua thdp hon so voi ndng do dinh can dat t6i thi can phai ting liéu
thudc & lan tiém truyén sau.

Viéc x4c dinh ndng d6 dy cua thude chi can thiét khi do dai dot diéu tri > 5
ngdy (tién hanh danh gia sau 48 gio diéu tri) hodc trong trudng hop co suy giam
chirc nang than va can phai duoe tién hanh 2 lan/tuan cung voi viée danh gia chic

ning than. Néu nong d6 day cua thude do duoc cao hon ndng do trong bdng I thi

2\

can phai tang khoang cach giﬁ'a cac lan dua thudec.

T Vi st

Thude ong ng do dinh Nong do day
Cmax (mg/l) Cmin (mg/l)

Gentamicin, Netilmicin, ~ 30-40 <0,5

Tobramyecin

Amikacin 60-80 <25

Déi véi tré em

Aminoglycosid dugc ding ph6 bién nhat dé diéu tri nhiém khuan tiét niéu hoic
nhiém khuén & tré so sinh. Trong truong hop dau tién, vi khuan can diét 1a E. coli
thuong c6 gia tri MIC thap. Trong truong hop thar 2, vi khuén can diét 1a lién cau
nhém B va E. coli. Do d6, gia tri ndng d¢ dinh can dat cua gentamicin (dé chi sb
PK/PD > 8-10) c6 thé thdp hon gia tri ndng d6 dinh dd néu trong bang trén (15-20
mg/1). Trong trudng hop cd nguy co nhidm nhiing vi khuan co gia tri MIC cao (P.
aeruginosa, Serratia...), dac biét néu nghi ngo nhiém khuén bénh vién, can huong
t6i nong do thude trong mau nhu & bang 1 dé dat duge chi sé PK/PD > 8-10.

Déi tugng bénh nhan dic biét

Muc tiéu can dat ctua chi s6 PK/PD trong diéu tri bang khang sinh
aminoglycosid van can dugc gitt nguyén ¢ moi ddi twong bénh nhan dic biét
(ngudi cao tudi, bénh nhan suy giam chirc ning than, bénh nhan béo phi, phu nif c6

thai va cho con bu...).
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