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Summary

The therapeutic drug monitoring (TDM) of vancomycin has been applied since 2020 according to
the internal guideline of Vietnamese National Children’s Hospital (VNCH). This retrospective study
aimed to describe the implementation of this guideline in Pediatric Intensive Care Unit (PICU) and
identify factors associated with the ability to achieve target serum levels of vancomycin among
critical ill children receiving vancomycin in PICU from July to December, 2020. Of 166 eligible case,
163 (98.2%) had TDM orders. Among those with TDM, 49 patients (30.1%) attaining Cyougn target at
the first time of blood sampling. In the second, third and forth attempts, the rate is even lower,
23/100 (23.0%); 12/49 (24.5%); 8/32 (25.0%), respectively. Overall, 84/163 children (61.5%) reach
the target at least one occasion. Factors predicting the probably to attain the Cyo.gn target at the first
measurement were the age and the eGFR of patients. Our findings suggested that VNCH’s guideline
should be revised to enforce the pharmacy interventions with the help of model-informed precision

dosing (MIPD) program based on Bayesian estimation to optimize the vancomycin dose.
Keywords: Vancomycin, critical ill children, therapeutic drug monitoring, ICU.

Pat van dé

Vancomycin la mét khang sinh cé hoat tinh
trén cac vi khuan gram duwong, dac biét trén cac
chang Staphylococcus aureus khang methicillin
(MRSA), dwoc st dung rong rai trong diéu tri
theo kinh nghiém hod&c diéu tri dich theo két qua
khang sinh d cac nhidm khuan nidng do céac vi
khuan nay trén bénh nhan nhi. Trén bénh nhi &
cac khoa diéu trj tich cwc, do dac diém dwoc
dong hoc cla thube cé sy khac biét rat Ion gitra
cac ca thé va bién dong lién tuc trén cung mot
ca thé trong qua trinh diéu tri, dan dén nguy co
khong dat hiéu qué diéu tri hodc gia tang kha
nang gap doc tinh trén than khi s dung
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vancomycin B.59 Do do, viec giam séat néng do
vancomycin trong mau trén nhém bénh nhan nhi
nang nhiém MRSA dé hiéu chinh liéu khang sinh
déng vai trd rat quan trong, duoc chinh thirc
khuyén céo b&i Hiép hoi Bénh truyén nhiém Hoa
Ky (IDSA) tr nam 2011 . Tai Bénh vién Nhi
Trung wong, hoat dong giam sat ndng dd
vancomycin trong mau dwoc bat dau thuc hién
trén nhém bénh nhan héi sirc tir thang 7 ndm
2020, dwa trén “Quy trinh k§ thuat theo déi néng
dé vancomycin trong mau” dwgc ban hanh ngay
19/05/2020. Dén nay, cac dir lieu vé dic diém
st dung vancomycin va giam sat ndng do thudc
trong mau trén bénh nhi hdi sirc tich cuc chua
duorc tdng két tai Bénh vién Nhi Trung wong néi
riéng va rét it div liéu dwoc cong bd tai cac bénh
vién chuyén khoa nhi néi chung. Vi vay, nghién
clru nay dwoc thwe hién véi muc tiéu khdo sat
viéc trién khai quy trinh trong 6 thang dau tién
ap dung va phan tich cac yéu tb anh hudng dén
kha nang dat dich néng d6 14n dau khi thuc hién
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quy trinh nay, tlr d6 dé xuét giai phap nang cao
chat lwong hoat déng giam sat nong do
vancomycin trong mau trén bénh nhi hdi sirc
tich cwc tai bénh vién.

boi twong va
nghién clru

DPéi twong nghién ciru

Bénh nhi 1 thang tudi dén 16 tudi dwoc didu
tri tai Khoa Diéu trj tich cwc N6i, Bénh vién Nhi
Trung wong tr thang 7/2020 dén thang 12/2020,
c6 thdi gian st dung vancomycin tr 48 gi&
tré Ién.

Phwong phap nghién ctru

Thiét ké nghién ctru

Hbi clru, mo t& cat ngang. Cac di liéu vé st
dung vancomycin va theo déi néng d6 thudc
trong mau dwoc dbi chiéu véi théng tin “Quy
trinh ky thuat theo ddi néng d6 vancomycin
trong mau”. Quy trinh nay dugc xay dyng dwa
trén nguyén tic giam sat nong do6 day cua
vancomycin, can clr trén cac khuyén céo vé
nguwdng nong dé day cua H|ep héi Bénh truyen
nhiém Hoa Ky nam 2020 . Cac thong tin cua
quy trinh dwoc tom tat trong bang 1. Do cac
bénh nhi & khoa PICU déu & nhitng bénh nhan
nang nén dich ndng dd day dwoc xac dinh Ia
10-15 mg/L.

Trong nghién cru, eGFR dwoc xac dinh dwa

phwong phap

trén cong thirc wéc tinh mic loc ciu than
Schwartz-Bedside danh cho tré 1 thang dén 16
tudi. Mrc dd néng cta bénh nhan dwgc mo ta
dwa trén thang danh gia nguy co tlr vong cho
bénh nhi héi strc tich cwec PIM3. Nong dd e ché
t6i thidu (MIC) cla S. aureus v&i vancomycin
dwoc xac dinh bang phwong phap khang sinh
dd tw dong theo tiéu chuan CLSI 2019. Nong do
day clGa vancomycin dwoc xac dinh bang
phwong phap mién dich déng nhét canh tranh
enzym (EMIT) trén hé théng Cobas.

Céac yéu t6 dwoc dwa vao phan tich anh
hwéng 1&n khd ndng dat dich 1an dau bao gém
tudi (cac nhém < 1 tudi, 1 - 2 tudi, > 2 tudi), gidi,
can nang (kg), eGFR (ml/kg/1,73 m?) trwec khi
st dung vancomycin, can thiép loc mau lién tuc
(tai bét ky thoi diém nao trong qua trinh diéu tri),
dlem PIM3 (%), liéu (mg/kg/ngay), thoi gian Iay
mau (gi®, tinh tr khi két thdc truyén liéu
vancomycin gan nhat dén khi ldy mau lan dau)
va dung kém = 3 thudc trong sd cac thubc co
khd nang gia tang ddéc tinh trén than cua
vancomycin (bao gbébm: aminosid (gentamicin/
amikacin/ tobramycin), acyclovir, amphotericin B,
ciclosporin, piperacilin/ tazobactam, tacrolimus,
tenofovir, cac thuéc van mach (adrenalin/
noradrenalin/ dopamm/ mllrlnon) va thubc loi
tiéu quai furosemid .

Bang 1. Tém tat quy trinh giam sat néng do day vancomycin trén bénh nhan nhi

eGFR

(mL/phtjt/1,73m2) Liéu khoi dau

Thoi diém

Khoang dwa liéu 14y méu Ian dau

Liéu nap 25 — 30 mg/kg c6 thé dwoc
can nhac trén doi twong bénh nhan

< 30 phdat ngay

M3i 6 gid (g6h) hodc trudc lidu thir 5

290 nhidm khudn ning; sau dé dung liéu mbi 8 gi®» (q8h) (g6h) hoac lidu
45 — 60 mg/kg/ngay, tbi da 750 mg/lan the 4 (q8h)
70 - 89 15 mg/kg Mbi 8 gi®
30 - 69 15 mg/kg Mbi 12 gier . )
15-29 15 mg/kg MBi24gic o0 Pt ioe
<15 15 mg/kg Dwa vao péng do thuoc
trong huyét twong
Dwa vao nong d6 thudc 24 gio sau lidu
HD/CRRT 15 mg/kg trong huyét  twong

(thuong méi 12-24 gio) 92 tién

Loai nhiém khuén

N6ng dé day muc tiéu

Nhiém khudn théng thurdong

7-10 mg/L

Nhiém khuén ndng, phirc tap

10-15 mg/L

eGFR: murc loc céu than uéc tinh; HD: loc méu chu ky; CRRT: liéu phap thay thé than lién tuc.

Thu thap, x ly di liéu

S6 lieu dwoc thu thap va quan ly trén phan
mém Microsoft Excel va x& ly théng ké bang
phan mém R, Microsoft Azure Machine Learning

Studio, Microsoft Visual Studio Code. Phan tich
hdi quy logistic don bién va da bién
dwoc thwe hién véi muc dich tim hiéu cac yéu tb
c6 lién quan dén kha nang dat ndng do day muc
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tiéu cla bénh nhan. Phan tich da bién duwoc
thwe hién trén cac yéu t6é c6 p < 0,05 trong phan
tich don bién hodc dwoc danh gia 1a c6 y nghia
quan trong trong lam sang, s& dung phuwong
phap stepwise backward, lan Iwot loai
céac bién cé p > 0,05.

Két qua nghién ctru

DPic diém chung cia bénh nhan

166 bénh nhan dwoc thu nhan vao nghién
ctru. Cac dac diém chung ctia mau nghién ctu
dwoc trinh bay trong bang 2.

Bang 2. Bac diém chung cla cac bénh nhan nghién ctru

BPdc diém nhan khau hoc (n = 166)

Tudi (thang), trung vi (t& phén vj)

13,3 (3,8 - 56,9)

Gidi (nam), n (%) 99 (60,8)
Cén nang (kg), trung vi (t&e phén vi) 9,0 (5,8 - 14,8)
Déc diém vé mirc 46 néang (n = 166)
Thoi gian diéu tri tai khoa (ngay), trung vi (t&r phén vi) 14 (9-19)
Bénh nhén c6 thé may, n (%) 145 (87,3)
Nguy co tir vong < 50% theo thang PIM3, n (%) 163 (98,2)
Ddc diém chirc ndang than (n = 98)
eGFR trwéc khi s&* dung vancomycin (mL/ phat/ 1,73 mz), 69,7 + 27,3
trung binh £ SD
Ddc diém vi sinh (n = 166)
Sé bénh nhan cé chi dinh xét nghiém tim vi khuén, n (%) 158 (95,4)
Sé bénh nhan xac dinh dwoc cac loai vi khuén, n (%) 58 (34,9)
- Staphylococcus aureus 24 (14,5)
+MIC<0,5 18 (10,8)
+MIC =1 6 (4,8)
- Staphylococcus sp. 10 (6,0)
- Streptococcus pneumoniae 9(5,4)
- Khac 23 (13,9)

Nhém nghién clru c6 d6 tudi nhd (trung vi
13,3 thang), tré nam chiém wu thé (60,8%), can
nang dao dong (t& phan vj 5,8 - 14,8 kg). 98 tré
dwgc xac dinh eGFR trwdéc khi s dung
vancomycin, nhom nay c6 eGFR kha cao (trung
binh 69,7 + 27,3 mL/phGt/1,73 m?). Hau hét

cac bénh nhan déu dwoc chi dinh thuc hién xét

nghiém vi sinh, trong d6 cé 24 bénh nhan co két

qué duong tinh vé&i tu cAu vang, trong d6 tat ca

céac két qua khang sinh d& déu cho MIC < 1.
Dic diém stir dung vancomycin

Bang 3. P&c diém st dung vancomycin

Chi tiéu nghién ctru

Két qua (n = 166)

Sé bénh nhan duwoc chi dinh liéu nap, n (%) 0(0)
Liéu ban dau (mg/kg/ngay), trung vi (t&r phan vi) 60,0 (58,8 - 61,0)
~ g6h, n (%) 126 (75,9)
- g8h, n (%) 35 (21,1)
- q12h, n (%) 5 (3,0)
Thoi gian dung vancomycin (ngay), trung vi (t& phan vi) 8(2-39)

Liéu nap vancomycin chwa dwgc chi dinh
trén bénh nhi hdi strc trong nghién ctru. Méc du
nhém bénh nhan nghién clru cé eGFR dao ddng
trong khodng réng va cé xu huéng cao, ché do
liéu ban diu cia vancomycin chd yéu van tap
trung & mic liéu khuyén céo danh cho bénh
nhadn nhi c¢6 ch&®c nang than binh thuwdng

(60 mg/kg/ngay, chia lam 3 hodc 4 1an dung).
Dic diém theo déi néng dd vancomycin
trong mau
163/166 bénh nhan dwoc chi dinh theo doi
néng dd vancomycin trong mau (98,2%), voi
tbng s6 mau dinh lwong la 369 mau (trung binh
2,2 + 1,5 mau/bénh nhan).
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Hinh 1. Phén bé néng do vancomycin & céc lan dinh lwong trong mau nghién ciru

Két qua dinh lwong ndéng d6 day & cac lan
dinh lwong lan lwot 1a 11,7 (7,0 - 17,4) mg/L;
12,6 (8,1 - 20,4) mg/L; 14,3 (9,1 - 21,3) mg/L;
13,2 (9,4 - 19,4) mg/L. Chi c6 49/163 bénh nhan
(30,1%) dat dich néng dd trong lan dau dinh
lwong. Trong céc lan sau, ty 1& dat dich con thap
hon, I&n luot 1 23/100 (23,0%); 12/49 (24,5%):
8/32 (25,0%). Tinh chung trong thdi gian giam
sat, ty 1& bénh nhan it nhat 1 1an dat dich chi dat
84/163 (51,5%). Trung vi thoi gian dé& dat

dich ndng d6 dau tién 14 1,5 (1,0 - 3,0) ngay.

Cac yéu té6 anh hwéng dén kha nang
dat dich néng do dau tién

Trong s6 163 bénh nhan dwoc do ndng do
vancomycin |an dau tién, cé 98 bénh nhan cé du
cac thong sb lién quan. Két qua phan tich hoi
quy logistic don bién lién quan dén kha nang dat
dich néng d6 day lan dau dwoc trinh bay trong
bang 4.

Bang 4. Phan tich don bién céc yéu té lién quan dén kha ndng dat dich néng dé day

Dat dich

Khéng dat

Yéu té énh huéng (N = 29) (N = 69) OR (95%Cl) p
<1 tudi 18 (62,1) 28 (40,6) (2,5323"_‘221792) 0,001

Tuéi, n (%) 1-2 tudi 0(0,0) 16 (23,2) 1 -
> 2 tudi 11(37,9) 25 (36,2) ’ ,7122"_3%58) 0,009

Nam 17 (34,0%) 36 (75,0%) 1 -
Gioi tinh, n (%) N 33 (66,0%) 12 (25%) o 54142_83?096) 0,569
Cén nang (kg), trung vi (ttr phan vi) 7,0 9,2 0,997 0,848
t/m?), trung binh + SD T =180) ©.0=150) (0’9509 5716’031) 0,004

6GFR (ml/phat/m’), trung binh + 57,8 +22,4 74,8 + 24,7 (0,957 - 0.993) ’
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Co 3(10,3) 9 (13,0) 1 ;
Loc mau lién tuc, n (%) . 0,841 0,793
Khéng 26 (89,7) 60 (87,0) (0,497 2.907)
Didm PIM3 (%), trung vi (t&r phan vi) 2.4 13 1,013 0,377
09-72) (0,5 - 5,9) (0,982 - 1,046)
Liéu (mg/kg/ ngay), trung binh + SD 0,994 0,804
58,4 +9,5 58,8 + 8,3 (0,950 - 1.043)
Thoi gian 1dy mau (gio), trung vi (tr phan 55 55 1,151 0.347
vi) (5,5 -5,5) (5,5 - 6,0) (0,854 - 1,557) ’
Dung kém = 3 thubc déc Co 2(6,9) 6@®7) ! -
than, n (%) Khong 27 (93.1) 63 (91,3) 0,888 0,878

(0,155 - 3,741)

OR: ti s6 odd; 95%ClI: Khodng tin cdy 95%

Két qué phan tich don bién cho thay c6 2 yéu
t6 anh huéng co6 y nghia théng ké dén kha nang
dat dich Cyougn, bao gdbm tudi va eGFR. Céac yéu
t6 khac, bao gédm ca cac yéu td lien quan dén
bénh nhan (gi¢i tinh, can nang, dwoc loc mau
lién tuc, diém PIM3, dung kém = 3 thuéc doc
than) va lién quan dén thubc (liéu, thoi gian lay
mé&u) khéng cé anh hwéng cé y nghia dén kha
nang dat dich.

Phan tich da bién dwoc thwc hién trén tudi,
can nang, eGFR, PIM3, liéu, thoi gian lay mau
va dung kém = 3 thubc doc than. Két qua ciing
cho thay chi c6 2 yéu t6 anh hwdng cé y nghia
théng ké dén kha nang dat dich 1a tubi va eGFR.
Ca nhom bénh nhan > 1 tubi va > 2 tudi déu co
kh& nang dat dich cao hon nhém 1 - 2 tubi (voi
gia tri OR (95%Cl) Ian Ivot Ia 15,842 (1,854 -
2078) va 11,226 (1,241 - 1489). Bénh nhan cé
eGFR cang cao kha nang dat dich cang thap véi
OR =0,979 (0,959 - 0,998).

Ban luan

Bénh nhan trong mau nghién cu ¢é phan bb
rong vé tudi va chirc nang than, ty 1& bénh nhan
dwoc thwc hién cac can thiép xam lan nhiéu.
Pay ciing la dac diém chung clta cac bénh nhi
hdi strc tich cwc, gay nén cac bién ddi cac thong
sb dwoc dong hoc cua vancomycin trén dbi
twong bénh nhan nay ¥ °. Thém vao do, da sb
bénh nhan dwgc chi dinh vancomycin theo kinh
nghiém v&i liéu trinh dai, dat ra thach thic Ion
trong viéc can tdi wu hoéa liéu théng qua giam
sat néng dd thubc trong mau d& nhanh choéng
dat muc tiéu dwgc ddng hoc/ dwoc lwc hoc,
dam bao hiéu qua diéu tri va giam thiéu doc tinh
cia thubc ngay tr nhitng ngay dau tién
va trong subt thdi gian st dung vancomycin.

Két qua cho thdy khéng cé bénh nhan nao
dwoc chi dinh lidu nap vancomycin. Hién tai,
mac du viéc si dung liéu nap 25 - 30 mg trén
bénh nhan héi strc tich cwc ngwdi Ién da cho
thdy c6 thé giup dat ndng dd & trang thai bdo
hoa nhanh hon, trén tré em, cac dir liéu hién
con rat han ché. Mot thér nghiém gan day trén
117 bénh nhan nhi cho thay liéu nap khoéng lam
tang ty 1& dat dich som 'l Bén canh do, liéu duy
tri chwa dwoc chi dinh dwa trén mdc loc cau
than wadc tinh clia bénh nhan. Thwe hanh nay co
thé gay anh hwdng Ién dén kha nang dat dich
ndng dd cha khang sinh thai trlr chd yéu qua
than nhw vancomycin.

Thue vay, két qua dinh lwong cho thay ty 1é
dat dich 14n d4u rat thap, chi dat 30,1%, thap
hon so véi ty 1& dat dich ctia mot s6 nghién ctu
khac trén bénh nhi khéng nam héi sic (37 -
68%) * & & va twong tw nhw cac nghién ctru trén
bénh nhi hdi strc tich cwe (25 - 26%) © 9. Yéu
cAu vé dich ndng dd cao v&i cac nhiém trung
nang dé& dam bao hiéu qua diéu tri va sw khac
biét I&n vé chirc nang than & cac bénh nhan héi
stre tich cwe la hai nguyén nhan quan trong co
thé giai thich cho két qua nay. Bén canh do, cac
thay ddi vé sinh ly bénh clia déi twong bénh nhi
hdi strc tich cwc dan dén thay ddi cac thong sbé
dwgec ddng hoc cling la mét trong cac nguyén
nhan dan dén ty & dat dich lan dau thap. Diéu
nay cling c6 thé gidi thich tai sao & cac 1an dinh
lwong sau, méc du da hiéu chinh lidu dua trén
két qua dinh lwong trwdc, ty 1é dat dich van réat
thap. Két qua nay cho thdy can nhiéu nd luc
hon niva trong viéc ca thé hoa lidu didu tri
vancomycin trén bé&nh nhan hdi sirc tich cuc,
trong d6 viéc trién khai cac can thiép chi dong
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voi sy tham gia tich cwc clia dwoc sy da dwoc
chirng minh cé thé gitp nang cao ty 1& dat dich
dwoc dong hoc/dwoc Iwc hoc trén bénh nhi 6.7
Phan tich vé cac yéu t6 anh hwdng dén kha
nang dat dich néng dd cho thay tudi va eGFR 1a
cac gia tri cAn dic biét lwu tm trong viéc xac
dinh liéu phu hop dé& dat dich dwoc dong
hoc/dwoc lwec hoc trén déi twong bénh nhi héi
strc tich cwe. Két qua cho thdy xu hwéng cac
bénh nhan c6é eGFR cang cao thi co ty 1é dat
dich cang gidm va hau hét trwong hop khong
dat dich 1a do néng d6 day nam dwdi nguwéng
khuyén cdo. Thyc vay, trong 22 bénh nhan cé
m&c eGFR cao (= 90 ml/phit/m?) c6 dén 20
bénh nhan khoéng dat dich néng do, trong d6 da
sb6 (16/20 bénh nhan, chiém 80%) c6 néng dd
thdp hon 10 mg/mL. Két qua twong tu cling
dwoc ghi nhan trong nghién clru cla Zhang va
CS. khi quan sat trén cac tré co dac diém chirc
nang than khac nhau dung cung mét mirc lidu:
Ty Ié dat dich dwgc dong hoc/dwgc lwc hoc &
nhom tré c6 suy gidam chirc nang than cao hon
nhiéu an so v&i nhém tré chirc nang than binh
thuwong (85,0% so voi 36,4%), tuy nhién nguy
co gap déc tinh trén than cling cao hon (101
vay, trong thwc hanh lam sang, khi s dung
vancomycin trén bénh nhi hdi strc tich cuc, bén
canh viéc theo déi doc tinh trén than, can luu y
chi dinh da liéu vancomycin trén nhém tré co
eGFR cao d& dam bao dat dich dwoc dong
hoc/dwoc lwc hoc cling nhw hiéu qua diéu tri
trén cac bénh nhan nay. Bén canh do, dé tudi
cling la moét yéu td quan trong anh hwéng dén
kha nang dat dich v&i gia tri OR chénh Iéch I&n
gitra nhém 1 - 2 tudi v&i cac nhom tudi khac. Co
dén 12/16 (chiém 75,0%) bénh nhan nhém 1 - 2
tudi c6 nébng dd day thap hon ngwéng ndng dd
khuyén céo, c6 thé duwoc ly gidi bdi do thanh
thai vancomycin theo can nang cao clia nhém tré
1-2 tudi cao hon so voi cac nhom tudi khac M,
Trén nhom tré nay, can xem xét mot ché do liéu
cao hon dé& dadm bao hiéu qua diéu tri, vi du nhw
lidu trén 70 mg/kg/ngay . T cac két qua nay,
c6 thé thdy ché do lidu hién tai duoc xac dinh
theo can nang, chwa tinh dén yéu t6 tudi va
chirc ndng than cé thé dwoc xem la nguyén
nhan chi yéu dan dén ty 1& dat dich ndng do
day thap. Pé thuwce hién viéc tich hop gia tri cla
cac bién nay trong viéc xac dinh lidu dung cho

bénh nhan, hién nay phwong phap dwoc khuyén
cdo la sir dung cac phan mém dwoc dong hoc
woc tinh cac gia tri dwge déng hoc dwa trén
phwong phap Bayesian, dac biét véi cac thdng
s6 dwoc dong hoc xac dinh trén quan thé bénh
nhan nhi tai Viét Nam . Cac yéu t6 nhw lidu,
thoi gian 14y mau, loc mau lién tuc hay dung
kém cac thudc co doc tinh trén than chwa cho
thdy c6 anh hwdng lén khd nang dat néng do
dich (p > 0,05), c6 thé do bién thién gitra cac ca
thé cling nhw bién thién trong ca thé cta cac
bénh nhan qua I&n. Diém han ché cia nghién
ctu la cé 65/163 (40,1%) bénh nhén c6 TDM
khong duoc dwa vao phan tich cac yéu té anh
hwédng dén kha nang dat dich do khéng ghi
nhan duwgc gia tri eGFR trwéc khi sl dung
vancomycin. Trong 65 bénh nhan nay, ty 1& dat
dich Cyougn 1a 20/65 (30,8%), twong dwong Vo
nhém dwoc dwa vao phan tich (29,6%), do dé
nhém nghién clru dy doan rang viéc khéng
phan tich trén cac bénh nhan nay it c6 anh
hwéng dén két qua clia nghién ciru.

Két luan

Két qua nghién clru ghi nhan kha nang dat
dich thap trén nhém bénh nhan hdi st tich cuc
va da xac dinh dwoc cac yéu té anh huéng dén
kh& nang dat ndng dé dich bao gbm tudi, chirc
nang than cGa bénh nhi. Clng v&i mic bién
thién lon gilra cac ca thé vé duoc doéng hoc, cac
két qua nay cho thay su can thiét diéu chinh quy
trinh gidm sat néng dd vancomycin trong mau,
t6i wu ché d6 lidu ban dau va ap dung cac
phwong phap wéc tinh cac théng sé dwoc déng
hoc méi trong dw doan va hiéu chinh liéu dya
trén két qua dinh lwong dé t&i wu s dung
vancomycin trén quan thé bénh nhi hdi sic
tich cuwc.
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