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LO1 CAM ON

Dau tién, t6i xin bay to su kinh trong va long biét on sau sic dén PGS.TS. Vii
Pinh Hoa, Pho Giam d6c Trung tdm DI & ADR Quéc gia, Giang vién b moén Duoc
1am sang, ngudi thay da truc tiép hudng dan va tan tinh chi bao ti trong qua trinh thuc
hién luan van.

T6i xin giri 161 cam on chan thanh va sau sic dén PGS.TS. Nguyén Hoang Anh,
Giam dbc Trung tam DI & ADR Quéc gia, Giang vién b mon Dugc luc, Pho Trudng
khoa Dugc — Bénh vién Bach Mai, ngudi da dinh hudng va cho téi nhirng nhan xét quy
bau trong qué trinh thuc hién luan van nay.

T6i xin chan thanh cam on ThS.DS. Nguyén Thanh Hién — Truong khoa Dugc
va cac Duoc si cong tac tai Pon vi Duoc 1am sang —Théng tin thuéc, Khoa Dugc Bénh
vién Viét Dlrc da quan tam, giup d&, ddng hanh cling toi trong sudt qua trinh nghién
cuu.

T6i xin giri 101 cam on dén TS. BS. Nguyén Anh Tuin — Truong khoa Noi - Hoi
sic than kinh cling tap thé cac bac si, diéu dudng dang cong tac tai Khoa Noi - Hoi stc
than kinh va toan thé gia dinh cac bénh nhan datao diéu kién dé nghién ctu duoc tién
hanh thuan loi.

T6i xin chan thanh-cam on ThS. DS. Nguyén Hoang Anh, DS. Nguyén Tran
Nam Tién, DS. Nguy&n Thi Cuc, SV Hoang Hai Linh va cac anh chi chuyén vién —
Trung tam DI & ADR Quac gia la nhitng nguoi da ludn tan tinh huéng dan, hd tro va
d6ng hanh ciing tdi thyc hién va hoan thanh luan vin nay.

T6i xin gui 16i cam on téi Ban Giam hiéu, cac Thay ¢é trong Truong Pai hoc
Duwoc Ha Ndi ludn chi day, gitip d& tdi trong qué trinh hoc tap va tich liy kién thic.

Cubi cung, t6i mudn danh 16i cam on toi gia dinh, ban bé da ludn ¢ bén dong
vién, hd tro va tiép sirc cho toi trong sudt qua trinh hoc tap va trong cudc séng.

Toi xin chan thanh cam on!

Ha Noi, ngay 21 thang 03 nam 2023
Hoc vién Chuyén khoa 11

Tran Thi Minh Puc
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DANH MUC CAC KY HIEU, CHU VIET TAT

Ky hiéu Y nghia
APACHE Il Thang diém danh gia sinh Iy hoc cap tinh va danh gia stc khoe man
tinh Il (Acute Physiology and Chronic Health Evaluation 1)
AKI Tén thuwong than cap tinh (Acute kidney injury)
ARC Tang thanh thai than (Augmented Renal Clearance)
SAH Xuat huyét dudi nhén phinh mach (Aneurysmal subarachnoid
hemorrhage)
ASHP Hiép hoi Dugc si My (American Society of Health-System
Pharmacists)
AUC Dién tich dudi duong cong (Area Under the Curve)
AUC,; | Dién tich dudi duong cong nong do-thudc trong mau 24 gio (Area
under the serum concentration vs. time curve for 0-24 hours)
BBB Hang rao mau néo (blood-brain barrier)
BN Bénh nhan
BMD Canh thang vi pha lodng (Broth microdilution)
Cl Do thanh thai (Clearance)
Cler Do thanh thai.creatinin (Creatinine clearance)
cLs| Vién chuan thie 1am sang va xét nghiém Hoa Ky (Clinical &
Laboratory Standards Institute)
Chpeak Nong d6 dinh (peak concentration)
Ctrough Nong d6 day (trough concentration)
CSF Dich né&o tuy (cerebrospinal fluid)
ECMO Tim phdi nhan tao (Extracorporeal Membrane Oxygenation)
EUCAST | UY ban chau Au vé thi do nhay cam véi khang sinh (The European
Committee on Antimicrobial Susceptibility Testing)
EVD Dan luu ngoai nio that (External ventricular drainage)
GFR Mc loc cau than (Estimated glomerular filtration rate)
HVISA Tu cau vang di khang vancomycin (hetero vancomycin intermediate

Staphylococcus aureus)
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Ky hiéu

Y nghia

HSTC Hoi suc tich cuc
ICH Xuat huyét trong ndo (Intracerebral hemorrhage)
ICU Hai strc tich cuc (Intensive care unit)
IDSA Hoi cac bénh truyén nhidm Hoa Ky (Infectious Diseases Society of
America)
MIC Nong d6 trc ché tdi thiéu (Minimum inhibitory concentration)
MRSA Tu cau vang khang methicillin (Methicillin resistant Staphylococcus
aureus)
MSSA Tu cau vang nhay methicillin (Methicillin susceptible Staphylococcus
aureus)
PD Dugc luc hoc (pharmacodynamic)
PEX Thay huyét twong (Plasma exchange)
PK Dugc dong hoc (pharmacokinetic)
TBI Chan thuong so ndo (Traumatic brain injury)
TDM Giam sat nong dé'thude trong mau (Therapeutic Drug monitoring)
TICU Hai suc tich cuc chan thuong (Trauma Intesive Care Unit)
Thang diém-danh gia suy chiic ning co quan tién trién (Sequential
SOFA Organ Failure Assessment)
SIDP Hiép hoi Duogc si nhiém khuan My (Society for Infectious Diseases
Pharmacists)
SIRS Hoi ching dap ung viém toan than (Systemic Inflammatory Response
Syndrome)
VAP Viém phoi lién quan dén tha may (Ventilator associated Pneumonia)
Vd Thé tich phan b
VISA Tu cau vang nhay cam trung gian véi vancomycin (vancomycin
intermediate Staphylococcus aureus)
VRSA Tu cau vang khang vancomycin (vancomycin resistance

Staphylococcus aureus)

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC




Bang 2.
Bang 2.
Bang 2.
Badng 3.
Bdng 3.
Bang 3.
Bang 3.
Bdng 3.
Bang 3.
Bdng 3.
Bang 3.
Bdng 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.
Bang 3.

DANH MUC CAC BANG

1: Bang hieéNg dan HEU NAP.......cvcvveeeeeeeeeeeeeeseee s 28
2: Liéu duy tri Vancomycin theo chirc nang than ..........ccceeeeeeeeeevceeeseeseeene. 28
3: Tiéu chudn RIFLE danh gid mirc dg SUY thAN .....coovevoeeeeeeeeeeeers e, 35
1: Ddc diém chung ciia Mau NGRIBN ClU. .......coecveereeeeeeeeeeeeee e 38
22 DAC AIEM VI SINN oottt ettt ettt ee e 40
3: Pdéc diém Siz dyung VANCOMYCIN .......oveeeeeeeeeeeeee et 42
4: CAc bién co bat loi khi stz dung VanComyCin...........c.ocvveeveeeesveeseeeseeenns 43
5: Pdc diém cua bénh nhan tham gia NGNIBN ClU .......o.cveveeeeeeeeeeeeeeeeees 44
6: Ddc diém chi dinh VANCOMYCIN ..ot es s esssesseneens 46
7: Ché dg liéeu vancomycin trong mau RGNIBMCIEU .....e.eeveeeeeeeeeeeae, 47
8: Cac tac dung khdng mong MU QAP PG wu.......cvieeeceeeeeeeeeeeeeeeeeeeeses s 48
9: Bdc diém trién khai TDM VANCOMYCIN ... ...oclemrerrieeeeiireseeeesesesnesieseeseean, 48
10: Pdc diém trién khai TDM vancomycin theo AUC trén 2 doi twong BN....50
11: Két qua SO SANN CAC QIA tri NONG A0 .ev.vveveeveereereeeeeeeeesses s 52
12: Két qua so sanh cac gidtri AUC gizza mo hinh - quan thé........................ 52
13: Két qud so sanh'¢éac gid tri AUC giza md hinh — quan thé...................... 54
14: Két qua so sanh cac gia tri AUC giiza dir dodn — quan Sat...................... 55
15: Két qud phan tich cac yéu té anh hwéng dén nguy co AUC < 400mg.h/L56

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



DANH MUC HINH VE VA PO THI

Hinh 1. 1: Cdu tric h6a hoC Ciia VANCOMYCIN .......c.veeveeeeeieesieesesiesessessesessesesssseneesenes 3
Hinh 1. 2: Co ché tc dung i@ VANCOMYCIN.........c.eveveieeeeeeeeeeeseesseesesseseesesseseeseseenesenes 5

Hinh 3. 1: So do thu thdp hé so bénh dn phan tich dic diém sir dung vancomycin... 37

Hinh 3. 2: Liéu duy tri vancomycin theo chirc nang than ..........ccoceeeceeeeoeoeeeecerenennn, 43
Hinh 3. 3: Gia tri AUC/MIC qua CAC 1dn dinh TeoNQ .........coeveeeeeeeeeeeeeeeeeeeeresens 49
Hinh 3. 4: Gia tri AUC/MIC qua CAC 1dn dinh IeoNQ .........cocoeeeeeeeeeeeeeeeeeeeersens 51
Hinh 3. 5: Biéu do Bland - Altman chénh léch gia tri AUC giira md hinh - quan thé
(N=62) va dir dodn - quan SAt (N=37) ....cccviieieiiceciecece e 53

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC


file:///C:/Users/admin/Desktop/Luận%20văn%20Minh%20Đức%202.6%20(sau%20bao%20ve).docx%23_Toc136607926

PAT VAN PE

Vancomycin la khang sinh nhém glycopeptid da duoc dua vao st dung trén 1am
sang tir ndm 1958 dé diéu tri cac bénh nhidém khuan gy ra boi vi khuan Gram (+).
Vancomycin duoc lya chon wu tién cho cac nhim khuan gay ra béi cac chung vi khuan
Gram (+) khéang thuéc, dac biét 1a Staphylococcus aureus khang methicillin (MRSA)
hodc nhitng bénh nhan cé chdng chi dinh hay khéng dung nap véi khang sinh beta-
lactam [1]. Viéc str dung rong rdi vancomycin trong diéu tri 1am sang dan téi su xuat
hién va gia tang ctia cac chung khang thudc. Xu hudng gia ting ndng do tc ché téi thiéu
(MIC) cua vancomycin trén nhitng vi khuan nay véi su xuat hién caa nhitng chung S.
aureus di khang véi vancomycin (hVISA) hay S. aureus dé khang vancomycin (VISA)
da dan téi giam hiéu qua diéu tri va kha ning dat PK/PD-can thiét cua vancomycin, gay
ra thach thic 16n trong diéu tri d6i véi cac bacsi, dugce si lam sang. Nhiéu nghién ctu
da chi ra Cuough < 10 mg/L c6 thé lam xuat hién va gia ting chung vi khuan khang thudc
dan dén that bai diéu tri. Tuy nhién, khi Cirough> 15 mg/L/sé lam ting nguy co doc tinh
trén than cho thay cta s6 diéu tri cia vancomycin 1arat hep. Do d6, giam sat nong do
vancomycin trong méu, téi wu héa ché d6 liéu vancomycin dua trén PK/PD dé dam bao
hiéu qua va dong thoi giam thiéu déetinh cua thudc ngay cang trg nén can thiét [2], [3],
[4]

Nam 2020, Hiép hoi Duoc si bénh vién Hoa Ky, Hiép hoi bénh truyén nhidm Hoa
Ky, Hiép hoi Bénh truyén nhiém Nhi khoa va Hiép hoi Dugc si trong linh vuc bénh
truyén nhiém Hoa Ky d3 dwa ra dong thuan vé viéc theo ddi diéu tri vancomycin sir dung
gia tri AUC/MIC thay cho khuyén céo trude day sir dung nong do day. Trong d6, phuong
phap duogc uu tién str dung la wdc tinh AUC dya trén uéc doan Bayesian [5].

Bénh vién Hitu nghi Viét Buc 1a bénh vién chuyén nganh ngoai khoa tuyén cudi
cua ca nudc. Tai bénh vién, do tinh chat bénh nhan ning tir tuyén dudi chuyén Ién,
vancomycin di duoc st dung kha phd bién tai cac khoa diéu tri va don vi hdi stc tich
cuc nhu: vién chan thuong chinh hinh, khoa Noi — Hoi sirc than kinh, héi sic tich cuc
1, hdi stc tich cuc 2. Thang 8 nam 2021, Hoi dong thude va diéu tri tai Bénh vién da
ban hanh quy trinh giam sat nong d6 thudc trong mau khi sir dung vancomycin ¢ ngudi

bénh truong thanh nham tdi vu hoa viéc st dung vancomycin [6] va quy trinh bude dau

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



duoc trién khai tai khoa Noi - Hoi sirc than kinh tir thang 3 nam 2022. Tai cac don vi
chiam soc dic biét (ICU) chuyén khoa than kinh, Staphylococcus aureus 1a mot trong
nhitng cin nguyén vi sinh gay nhiém tring pho bién nhat, dic biét 1a trong viém mang
ndo, viém phdi, nhiém trung da va mé mém. Viéc sir dung vancomycin diéu tri nhiém
khuan trén bénh nhan hoi stc than kinh gap nhiéu thach thac bai nhimg thay d6i dugc
d6ng hoc trén bénh nhan, thubc c6 cira s6 diéu tri hep, kha ning thidm cua thudc vao 6
nhiém khuan bi phu thudc nhiéu yéu té va con chua dugc nghién ctu day do.

Trudc cac thach thirc néu trén, can c6 thém cac nghién ciru nham tdi wu hoa hiéu
qua diéu tri va giam thiéu nguy co doc tinh trén than caa vancomycin ciing nhu danh
gid anh huong cua cac yéu td dén kha ning dat dich dugc dong hoc/duoc luc hoc cua
vancomycin. Vi vay, ching t6i da tién hanh nghién ciru-dé tai “Phan tich tinh hinh si#
dung va giam sat nong dg vancomycin trén bénh nhan nang diéu tri tai Khoa Ngi -
Haéi sirc than kinh, Bénh vien Hizu Nghi Viér Pirc” voi muc tiéu:

1. Phén tich dic diém sir dung vancomycin trén.bénh nhan ngudi 16n tai khoa Noi - Hoi
stc than kinh, Bénh vién Hu nghi Viét Béc giai doan thang 01-12/2021.

2. Phan tich két qua budc dau trién khai quy trinh TDM vancomycin theo AUC dya trén
udc doan Bayesian trén bénh nhanmngudi1on tai khoa Noi - Hoi sirc than kinh, Bénh

vién Hiru nghi Viét bBue.
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KET LUAN VA KIEN NGHI
Théng qua hdi ciru thdng tin st dung vancomycin trén 87 hd so bénh &n va trién
khai hoat d6ng TDM vancomycin trén 62 bénh nhéan diéu tri noi trd tai Khoa Noi - Hoi
sirc than kinh, Bénh vién Hitu Nghi Viét Bic theo quy trinh dugc Bénh vién phé duyét,
chdng t6i cd mot sé két luan sau:
1. Kétluan
e Pic diém sir dung vancomycin tai Khoa N#i - Hi sirc than kinh

- Mau nghién ctu c6 nhitng dic diém dic trung ctua bénh nhan hoi suc voi do tudi
trung vi 39,0, cha yéu la nam giéi (77,0%). Ty Ié thé may 56,3%, tinh trang bénh
nhan nang véi diem APACHE 11 ¢6 trung vi 1a 10 diém va diém SOFA c¢6 trung vi
1a 3 diém. Pa sb bénh nhan déu cé thuc hién phauthuat voi phau thuat so ndo 1a chu
yéu (81,1%).

- Viéc st dung vancomycin chu yéu 1a diéu tri.theo kinh nghiém cho cac nhiém khuan
thudng gap ¢ bénh nhan Ngoai khoa, chi 11,5% phan lap duoc cac vi khuan Gram
(+). Gia tri MIC véi vancomycin cua cac chiung MRSA phan lap déu & mac 1 mg/L.

- Ty lé sir dung liéu nap con thap (1,1%). Liéu duy tri ban dau chua duoc chd y hiéu
chinh theo chuc nang than.

e Pic diém TDM vancomycin dua trén AUC wéc doan theo Bayesian tai Khoa
N@i - Héi strc than kinh

- Ty Ié bénh nhan duoc dung liéu nap, mic liéu va liu duy tri phii hop véi hudng dan
tang 1én khi trién khai quy trinh, twong (ng véi 72,6% duoc st dung liéu nap phu
hop va 64,5% bénh nhan dugc ding liéu duy tri phu hop.

- Ty Ié bénh nhén dat dich AUC 400-600 mg.h/L trong lan dinh luong dau tién chi dat
25,8% nhung da tang 1én 53,2% sau khi duoc hiéu chinh liéu theo TDM, véi 61,3%
bénh nhan c6 it nhat mot lan dinh luong dat dich AUC.

- Gia tri AUC udc doan theo thong sb quan thé twong dbi cao so voi AUC udc tinh
dua trén két qua dinh luong voi Do léch (% rBias) la 42,7% cho thay mé hinh quan
thé duoc st dung trong phan mém c6 nhitng dic diém khac biét so véi quan thé bénh

nhan nghién ctu. Sau khi c6 két qua TDM gia tri AUC udc doan theo Bayes kha sat
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véi AUC thuc vai D6 1éch (% rBias) la 6,0% phan anh kha nang udc doan Bayes
bang mé hinh nay dugc coi la chap nhan vé mat 1am sang.

Yéu té anh hudng dén nguy co AUC<400mg.h/L 1a mic loc cau than, mac loc cau
than tang 10ml/phat lam tang 30% nguy co AUC <400mg.h/L (OR=1,30; 95%ClI
1,01-1,68).

2. Kién nghi

Tir cac két qua thu duoc cta nghién ciu, chdng tdi xin kién nghi nhu sau:

Tiép tuc nhan rong quy trinh hiéu chinh liéu vancomycin théng qua TDM dua trén
AUC theo phuong phap Bayes tai Bénh vién.

Trién khai nghién ctru xay dung mé hinh dugc dong hoc quan thé trén bénh nhan
Ngoai khoa can diéu tri tich cuc dé t6i wu hoa lidu-ding ban dau caa vancomycin
trén quan thé bénh nhan dic biét nay, tiép tuc nghién ctu cac yéu té anh hudng dén
gia tri AUC ngoai khoang diéu tri 400-600mg.h/L

71

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



10.

11.

12.

13.

14.

TAI LIEU THAM KHAO

Lodise T. P., Drusano G. L., et al. (2011), "Penetration of vancomycin into
epithelial lining fluid in healthy volunteers”, Antimicrob Agents Chemother,
55(12), pp. 5507-11.

Guo Y., Song G., et al. (2020), "Prevalence and Therapies of Antibiotic-Resistance
in Staphylococcus aureus”, Front Cell Infect Microbiol, 10, pp. 107.

Hanberger H., Walther S., et al. (2011), "Increased mortality associated with
methicillin-resistant Staphylococcus aureus (MRSA) infection in the intensive
care unit: results from the EPIC Il study", Int J Antimicrob Agents, 38(4), pp.
331-5.

Lambden S., Laterre P. F., et al. (2019), "The SOFA score-development, utility
and challenges of accurate assessment in clinical trials", Crit Care, 23(1), pp.
374.

Rybak M. J., Le J., et al. (2020), "Therapeutic monitoring of vancomycin for
serious methicillin-resistant Staphylococcus aureus infections: A revised
consensus guideline and review by-the American Society of Health-System
Pharmacists, the Infectious Diseases Society of America, the Pediatric Infectious
Diseases Society, and the Society of Infectious Diseases Pharmacists”, Am J
Health Syst Pharm, 77(11), pp. 835-864.

Bénh vién Hiu nghi Viét Duen(2021), "Quy trinh giam sat nong do thude
vancomycin trong mau & nguoi bénh trudng thanh™, pp.

Brunton Laurence L., Chabner Bruce, et al. (2018), Goodman & Gilman's the
pharmacological basis of therapeutics, McGraw-Hill Education New York.

Bo Y Té (2018), Duoe thir quoc gia Viét Nam.

Nguyén Tuian Diing, L& Minh Hung (2018), "Dugc dong hoc vancomycin va
aminoglycosid trong thuc hanh 1dam sang™, Nha xuat ban y hoc, pp. 37-58.

Ricard J. D., Wolff M., et al. (2007), "Levels of vancomycin in cerebrospinal fluid
of adult patients receiving adjunctive corticosteroids to treat pneumococcal

meningitis: a prospective multicenter observational study", Clin Infect Dis, 44(2),
pp. 250-5.

Drew Richard H., Sakoulas George (2017), "Vancomycin: Parenteral dosing,
monitoring, and adverse effects in adults", pp.

Matzke G. R., Zhanel G. G., et al. (1986), "Clinical pharmacokinetics of
vancomycin”, Clin Pharmacokinet, 11(4), pp. 257-82.

Nightingale Charles H., Ambrose Paul G., et al. (2007), Antimicrobial
pharmacodynamics in theory and clinical practice,, CRC Press.

McGuinness W. A., Malachowa N., et al. (2017), "Vancomycin Resistance in
Staphylococcus aureusist", Yale J Biol Med, 90(2), pp. 269-281.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Fasihi Y., Saffari F., et al. (2018), "The emergence of vancomycin-resistant
Staphylococcus aureus in an intensive care unit in Kerman, Iran", Wien Med
Wochenschr, 168(3-4), pp. 85-88.

VuT. V.D., Choisy M., et al. (2021), "Antimicrobial susceptibility testing results
from 13 hospitals in Viet Nam: VINARES 2016-2017", Antimicrob Resist Infect
Control, 10(1), pp. 78.

VuT.V.D.,DoT.T.N, etal. (2019), "Antimicrobial susceptibility testing and
antibiotic consumption results from 16 hospitals in Viet Nam: The VINARES
project 2012-2013", J Glob Antimicrob Resist, 18, pp. 269-278.

Schneider F., Gessner A., et al. (2022), "Efficacy of Vancomycin and Meropenem
in Central Nervous System Infections in Children and Adults: Current Update”,
Antibiotics (Basel), 11(2), pp.

Alvarez-Arango S., Ogunwole S. M., et al. (2021), "Vancomycin Infusion
Reaction - Moving beyond "Red Man Syndrome™”, N Engl J Med, 384(14), pp.
1283-1286.

Australia Government of South (2019),Vancomycin Dosing and Monitoring in
Adults Clinical Guideline", pp.

van Hal S. J., Paterson D. L., et al. (2013), "Systematic review and meta-analysis
of vancomycin-induced nephrotoxicity associated with dosing schedules that
maintain troughs between:15 and 20 milligrams per liter”, Antimicrob Agents
Chemother, 57(2), pp. 734-44.

Rybak M. J. (2006), "The pharmacokinetic and pharmacodynamic properties of
vancomycin”, Clin Infect Dis, 42 Suppl 1, pp. S35-9.

Bamgbola O. (2016), "Review of vancomycin-induced renal toxicity: an update™,
Ther Adv Endocrinol'Metab, 7(3), pp. 136-47.

Rybak M., Lomaestro B., et al. (2009), "Therapeutic monitoring of vancomycin in
adult patients: a consensus review of the American Society of Health-System
Pharmacists, the Infectious Diseases Society of America, and the Society of
Infectious Diseases Pharmacists”, Am J Health Syst Pharm, 66(1), pp. 82-98.

Chen C., Xu P., et al. (2021), "Influence of cerebrospinal fluid drainage and other
variables on the plasma vancomycin trough levels in postoperative neurosurgical
patients", Br J Neurosurg, 35(2), pp. 133-138.

Pujal M., Soy D., et al. (2006), "Are higher vancomycin doses needed in ventricle-
external shunted patients?", Pharm World Sci, 28(4), pp. 215-21.

Larry M Baddour, et al. (2020), "Infections of cerebrospinal fluid shunts and
otherdevices", Uptodate, pp.

Morbitzer K. A., Rhoney D. H., et al. (2019), "Enhanced renal clearance and
impact on vancomycin pharmacokinetic parameters in patients with hemorrhagic
stroke", J Intensive Care, 7, pp. 51.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Tattevin P., Solomon T., et al. (2019), "Understanding central nervous system
efficacy of antimicrobials”, Intensive Care Med, 45(1), pp. 93-96.

Morbitzer K. A., Jordan J. D., etal. (2019), "Enhanced Renal Clearance in Patients
With Hemorrhagic Stroke", Crit Care Med, 47(6), pp. 800-808.

Barletta J. F., Mangram A. J., et al. (2017), "Identifying augmented renal clearance
in trauma patients: Validation of the Augmented Renal Clearance in Trauma
Intensive Care scoring system”, J Trauma Acute Care Surg, 82(4), pp. 665-671.

Roberts J. A., Lipman J. (2009), "Pharmacokinetic issues for antibiotics in the
critically ill patient”, Crit Care Med, 37(3), pp. 840-51; quiz 859.

Mahmoud S. H., Shen C. (2017), "Augmented Renal Clearance in Critical IlIness:
An Important Consideration in Drug Dosing", Pharmaceutics, 9(3), pp.

Udy A. A, Roberts J. A,, etal. (2011), "Implications of augmented renal clearance
in critically ill patients”, Nat Rev Nephrol, 7(9), pp. 539-43.

Shimamoto Y., Fukuda T., et al. (2013),/"Systemic inflammatory response
syndrome criteria and vancomycin dose requirement in patients with sepsis",
Intensive Care Med, 39(7), pp. 1247-52.

Lee J,, Han S., et al. (2013), "Population pharmacokinetic analysis of colistin in
burn patients”, Antimicrob Agents Chemother, 57(5), pp. 2141-6.

Lin Zhong, Chen Dan-yang, et al. (2021),"Population pharmacokinetic modeling
and clinical application of vancomycin-in Chinese patients hospitalized in
intensive care units™, Scientific Reports; 11, pp.

Nelson N. R., Morbitzer K. A., et al.((2019), "The Impact of Capping Creatinine
Clearance on Achieving Therapeutic Vancomycin Concentrations in
Neurocritically 11l Patients with Traumatic Brain Injury”, Neurocrit Care, 30(1),
pp. 126-131.

Chen Y., Liu L., et al. (2020), "Effect of augmented renal clearance on the
therapeutic drug monitoring of vancomycin in patients after neurosurgery”, J Int
Med Res, 48(10), pp. 300060520949076.

Kim A. J., Lee J. Y., et al. (2016), "Comparison of the pharmacokinetics of
vancomycin in neurosurgical and non-neurosurgical patients”, Int J Antimicrob
Agents, 48(4), pp. 381-7.

Sampedro G. R., Bubeck Wardenburg J. (2017), "Staphylococcus aureus in the
Intensive Care Unit: Are These Golden Grapes Ripe for a New Approach?”, J
Infect Dis, 215(suppl_1), pp. S64-s70.

Villanueva R. D., Talledo O., et al. (2019), "Vancomycin dosing in critically ill
trauma patients: The VANCTIC Study", J Trauma Acute Care Surg, 87(5), pp.
1164-1171.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



43.

44,
45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

Pai M. P., Neely M., et al. (2014), "Innovative approaches to optimizing the
delivery of vancomycin in individual patients"”, Adv Drug Deliv Rev, 77, pp. 50-
7.

Bauer Larry A. (2008), Applied Clinical Pharmacokinetics.

Marsot A., Boulamery A., et al. (2012), "Vancomycin: a review of population
pharmacokinetic analyses”, Clin Pharmacokinet, 51(1), pp. 1-13.

Beringer P. (2018), Winter’s Basic Clinical Pharmacokinetics, \olters Kluwer
Health, Philadelphia.

Rhodes N. J., Prozialeck W. C., et al. (2016), "Evaluation of Vancomycin
Exposures Associated with Elevations in Novel Urinary Biomarkers of Acute
Kidney Injury in Vancomycin-Treated Rats", Antimicrob Agents Chemother,
60(10), pp. 5742-51.

Heil E. L., Claeys K. C., et al. (2018), "Making the change to area under the curve-
based vancomycin dosing”, Am J Health Syst-Pharm, 75(24), pp. 1986-1995.

Shingde R. V., Reuter S. E., et al. (2020), "Assessing the accuracy of two Bayesian
forecasting programs in estimating vancomycin.drug exposure”, J Antimicrob
Chemother, 75(11), pp. 3293-3302:

Sheiner L. B., Beal S. L. (1982), "Bayesian individualization of pharmacokinetics:
simple implementation and comparisen with non-Bayesian methods"”, J Pharm
Sci, 71(12), pp. 1344-8.

Udy A. A., Roberts J. A., et al. (2013), "Augmented renal clearance in septic and
traumatized patients with normal plasma creatinine concentrations: identifying
at-risk patients", Crit:Care, 17(1), pp. R35.

Pongchaidecha M., Changpradub D., et al. (2020), "Vancomycin Area under the
Curve and Pharmacokinetic Parameters during the First 24 Hours of Treatment
in Critically Il Patients using Bayesian Forecasting", Infect Chemother, 52(4),
pp. 573-582.

Ueda T., Takesue Y., et al. (2022), "Validation of Vancomycin Area under the
Concentration-Time Curve Estimation by the Bayesian Approach Using One-
Point Samples for Predicting Clinical Outcomes in Patients with Methicillin-
Resistant Staphylococcus aureus Infections”, Antibiotics (Basel), 11(1), pp.

Katip W., Oberdorfer P. (2021), "A Monocentric Retrospective Study of
AUC/MIC Ratio of Vancomycin Associated with Clinical Outcomes and
Nephrotoxicity in Patients with Enterococcal Infections", Pharmaceutics, 13(9),

Pp.
Vali L., Jenkins D. R., et al. (2021), "Personalised dosing of vancomycin: A

prospective and retrospective comparative quasi-experimental study”, Br J Clin
Pharmacol, 87(2), pp. 506-515.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Carreno Joseph J., Lomaestro Ben, et al. (2017), "Pilot Study of a Bayesian
Approach To Estimate Vancomycin Exposure in Obese Patients with Limited
Pharmacokinetic Sampling"”, Antimicrobial Agents and Chemotherapy, 61(5), pp.
e02478-16.

Neely M. N., Kato L., et al. (2018), "Prospective Trial on the Use of Trough
Concentration versus Area under the Curve To Determine Therapeutic
Vancomycin Dosing", Antimicrob Agents Chemother, 62(2), pp.

Lee B. V., Fong G., et al. (2021), "Cost-benefit analysis comparing trough, two-
level AUC and Bayesian AUC dosing for vancomycin®, Clin Microbiol Infect,
27(9), pp. 1346.e1-1346.e7.

Zhang Ying, Wang Taotao, et al. (2020), "Therapeutic Drug Monitoring Coupled
With  Bayesian Forecasting Could Prevent Vancomycin-Associated
Nephrotoxicity in Renal Insufficiency Patients: A Prospective Study and
Pharmacoeconomic Analysis"”, Therapeutic Drug Monitoring, 42(4), pp. 600-
6009.

Bo Y Té (2020), "Hudng dan thuc hién quan-y sir dung khang sinh trong bénh
vién", Ban hanh kem theo OD so 5631/QP-BYT ngay 31/12/2020, pp.

Tran Duy Anh (2017), "Nghién ciu ap dung phac dd truyén tinh mach lién tuc
vancomycin thong qua giam séat nong dé thudc trong mau tai khoa héi suc tich
cuc Bénh vién Bach Mai'", Khéa lugntétnghép Durore si - Pai hoc Dot Ha Ngi,
Pp.

Lé Thi Minh Hang (2022), "Trién khai quy trinh giam sat nong do thudc
vancomycin trong mau‘trén bénh nhan ning diéu tri tai Trung tam Gay mé & hoi
suc ngoai khoa, Bénhivién Hitu nghi Viét bac”, Ludn van Thac sy duoc hoc -
Dai hoc Duoc Ha Ngi, pp.

Nguyen Thi Cuc (2022), "Hiéu chinh liéu vancomycin thdng qua giam séat nong do
thudc trong méau véi tlep can Bayesian trén bénh nhan nguoi I6n tai bénh vién
Bach Mai", Khoa ludn tét nghiép Duoc sj, pp.

Mac Thi Mai (2021), "Xay dung va budc dau phan tich hiéu qua quy trinh giam
sat nong d6 vancomycin trong mau trén bénh nhan nguoi 16n tai Bénh vién Trung
Uong Quan Doi 108", Ludn van Thac si Duoc hoc - Dai hoc Duroc Ha Néi, pp.

Trinh Thi Van Anh (2022), "Trién khai higu chinh liéu vancomycin thong qua
gidm sat nong do thuoc trong mau theo udc doan Bayesian tai khoa Nhi Bénh
vién Bach Mai", Ludn van Thac si Duoc hoc - Dai hoc Duoc Ha Néi, pp.

Nguyén Thi Thanh Nga (2021), "Phan tich tinh hinh st dung va giam séat nong do
Vancomycin trén tré em tai Bénh vién da khoa Quéc té VinMec", Ludn véin Thac
si Duoc hoc - Pai hoc Duroc Ha Noi, pp.

Tran Van Anh (2022), "Phan tich tinh hinh st dung va giam sat nong do
vancomycin trong mau trén bénh nhan nguoi I6n tai Bénh vién Pa khoa quéc té
Hai Phong", Ludn van Thac si Duoc hoc - Dai hoc Duoc Ha Néi, pp.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

N2TP, "Phan mém TDM va hiéu chinh liéu vancomycin theo wéc doan Bayes:
SmartDoseAl", Retrieved, from https://smartdose.ai/.

Goti V., Chaturvedula A., et al. (2018), "Hospitalized Patients With and Without
Hemodialysis Have Markedly Different VVancomycin Pharmacokinetics: A
Population Pharmacokinetic Model-Based Analysis”, Ther Drug Monit, 40(2),
pp. 212-221.

Hughes J. H., Keizer R. J. (2021), "A hybrid machine learning/pharmacokinetic
approach outperforms maximum a posteriori Bayesian estimation by selectively
flattening model priors”, CPT Pharmacometrics Syst Pharmacol, 10(10), pp.
1150-1160.

Knaus W. A., Draper E. A,, et al. (1985), "APACHE II: a severity of disease
classification system", Crit Care Med, 13(10), pp. 818-29.

Broeker A., Nardecchia M., et al. (2019), "Towards precision dosing of
vancomycin: a systematic evaluation of pharmacometric models for Bayesian
forecasting", Clinical Microbiology and Infection, 25(10), pp. 1286.e1-1286.e7.

AbuSara A. K., Abdelrahman D. H., et ald (2022), "Vancomycin therapeutic
monitoring by measured trough concentration versus Bayesian-derived area
under the curve in critically ill patients with cancer”, Pharmacol Res Perspect,
10(1), pp. e00912.

Institute Clinical and Laboratory Standards (2019), Performance standards for
Antimicrobial Sucepcibility Testing

Pick A. M., Nystrom K. K. (2014), "Nenchemotherapy drug-induced neutropenia
and agranulocytosis: could medications be the culprit?”, J Pharm Pract, 27(5),
pp. 447-52.

Katip W., Jaruratanasirikul S., et al. (2016), "The pharmacokinetics of vancomycin
during the initial loading dose in patients with septic shock", Infect Drug Resist,
9, pp. 253-260.

Masich A. M., Kalaria S. N., et al. (2020), "Vancomycin Pharmacokinetics in
Obese Patients with Sepsis or Septic Shock", Pharmacotherapy, 40(3), pp. 211-
220.

Nguyén Thi Mai Anh (2019), "Phan tich thyc trang st dung khéang sinh
vancomycin tai Bénh vién Thanh Nhan", Ludgn van Thac sy duwoc hoc - Dai hoc
Duoc Ha Néi, pp.

Sime F. B., Udy A. A, et al. (2015), "Augmented renal clearance in critically ill
patients: etiology, definition and implications for beta-lactam dose optimization™,
Curr Opin Pharmacol, 24, pp. 1-6.

Xiao Q., Zhang H., et al. (2022), "Augmented Renal Clearance in Severe
Infections-An Important Consideration in Vancomycin Dosing: A Narrative
Review", Front Pharmacol, 13, pp. 835557.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC


https://smartdose.ai/

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Cunio C. B., Uster D. W., et al. (2020), "Towards precision dosing of vancomycin
in critically ill patients: an evaluation of the predictive performance of
pharmacometric models in ICU patients”, Clin Microbiol Infect,
10.1016/j.cmi.2020.07.005, pp.

Chung J.,, Oh J. M., et al. (2011), "Optimal dose of vancomycin for treating
methicillin-resistant Staphylococcus aureus pneumonia in critically ill patients”,
Anaesth Intensive Care, 39(6), pp. 1030-7.

Liu C., Bayer A, et al. (2011), "Clinical practice guidelines by the infectious
diseases society of america for the treatment of methicillin-resistant
Staphylococcus aureus infections in adults and children”, Clin Infect Dis, 52(3),
pp. e18-55.

Roberts J. A., Taccone F. S., et al. (2011), "Vancomycin dosing in critically ill
patients: robust methods for improved continuous-infusion regimens",
Antimicrob Agents Chemother, 55(6), pp. 2704-9.

Heffernan Aaron, Germano Almir, et al” (2019), "Vancomycin population
pharmacokinetics for adult patients with.sepsisor septic shock: are current dosing
regimens sufficient?", European Journal of Clinical Pharmacology, 75, pp.

He J., Yang Z. T., et al. (2020),/"A higher dose of vancomycin is needed in
critically ill patients with augmented renal clearance”, Transl Androl Urol, 9(5),
pp. 2166-2171.

McKamy S., Hernandez E., et al. (2011), “Incidence and risk factors influencing
the development of vancomycin nephrotoxicity in children”, J Pediatr, 158(3),
pp. 422-6.

Song K. H., Kim H.B., etal. (2015), "Impact of area under the concentration-time
curve to minimum inhibitory concentration ratio on vancomycin treatment
outcomes in methicillin-resistant Staphylococcus aureus bacteraemia”, Int J
Antimicrob Agents, 46(6), pp. 689-95.

Matsumoto K., Oda K., et al. (2022), "Clinical Practice Guidelines for Therapeutic
Drug Monitoring of Vancomycin in the Framework of Model-Informed Precision
Dosing: A Consensus Review by the Japanese Society of Chemotherapy and the
Japanese Society of Therapeutic Drug Monitoring”, Pharmaceutics, 14(3), pp.

Moise-Broder P. A., Forrest A., et al. (2004), "Pharmacodynamics of vancomycin
and other antimicrobials in patients with Staphylococcus aureus lower respiratory
tract infections”, Clin Pharmacokinet, 43(13), pp. 925-42.

Finch N. A., Zasowski E. J., et al. (2017), "A Quasi-Experiment To Study the
Impact of Vancomycin Area under the Concentration-Time Curve-Guided
Dosing on Vancomycin-Associated Nephrotoxicity”, Antimicrob Agents
Chemother, 61(12), pp.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Aljefri D. M., Avedissian S. N., et al. (2019), "Vancomycin Area Under the Curve
and Acute Kidney Injury: A Meta-analysis"”, Clin Infect Dis, 69(11), pp. 1881-
1887.

Chavada R., Ghosh N., et al. (2017), "Establishment of an AUC(0-24) Threshold
for Nephrotoxicity Is a Step towards Individualized Vancomycin Dosing for
Methicillin-Resistant Staphylococcus aureus Bacteremia”, Antimicrob Agents
Chemother, 61(5), pp.

Udy A. A, Dulhunty J. M., et al. (2017), "Association between augmented renal
clearance and clinical outcomes in patients receiving [3-lactam antibiotic therapy
by continuous or intermittent infusion: a nested cohort study of the BLING-II
randomised, placebo-controlled, clinical trial”, Int J Antimicrob Agents, 49(5),
pp. 624-630.

Udy A. A., Baptista J. P., et al. (2014), "Augmented renal clearance in the ICU:
results of a multicenter observational study of renal function in critically ill
patients with normal plasma creatinine concentrations*", Crit Care Med, 42(3),
pp. 520-7.

Huttner A., Von Dach E., et al. (2015)," Augmented renal clearance, low B-lactam
concentrations and clinical outcomes~in the critically ill: an observational
prospective cohort study”, Int J/Antimicrob Agents, 45(4), pp. 385-92.

Ruiz S., Minville V., et al. (2015), "'Screening of patients with augmented renal
clearance in ICU: taking intoaccount the .CKD-EPI equation, the age, and the
cause of admission”, Ann Intensive Care, 5(1), pp. 49.

Minkuté R., Briedis V.;et.al. (2013), "Augmented renal clearance--an evolving
risk factor to consider during the treatment with vancomycin®, J Clin Pharm
Ther, 38(6), pp. 462-7.

Fuster-Lluch O., Gerénimo-Pardo M., et al. (2008), "Glomerular hyperfiltration
and albuminuria in critically ill patients”, Anaesth Intensive Care, 36(5), pp. 674-
80.

Hirai K., Ihara S., et al. (2016), "Augmented Renal Clearance in Pediatric Patients
With Febrile Neutropenia Associated With VVancomycin Clearance", Ther Drug
Monit, 38(3), pp. 393-7.

Moellering R. C., Jr., Krogstad D. J., et al. (1981), "Vancomycin therapy in
patients with impaired renal function: a nomogram for dosage”, Ann Intern Med,
94(3), pp. 343-6.

Lake K. D., Peterson C. D. (1985), "A simplified dosing method for initiating
vancomycin therapy", Pharmacotherapy, 5(6), pp. 340-4.

Vandecasteele S. J., De Vriese A. S. (2010), "Recent changes in vancomycin use
in renal failure”, Kidney Int, 77(9), pp. 760-4.

Kullar R., Leonard S. N., et al. (2011), "Validation of the effectiveness of a
vancomycin nomogram in achieving target trough concentrations of 15-20 mg/L

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC



suggested by the vancomycin consensus guidelines”, Pharmacotherapy, 31(5),
pp. 441-8.

105. Elyasi S., Khalili H. (2016), "Vancomycin dosing nomograms targeting high
serum trough levels in different populations: pros and cons", Eur J Clin
Pharmacol, 72(7), pp. 777-88.

106. Pea F., Bertolissi M., et al. (2002), "TDM coupled with Bayesian forecasting
should be considered an invaluable tool for optimizing vancomycin daily
exposure in unstable critically ill patients™, Int J Antimicrob Agents, 20(5), pp.
326-32.

107. Wei Shifeng, Zhang Dongjie, et al. (2022), "Population pharmacokinetic model of
vancomycin in postoperative neurosurgical patients”, Frontiers in
pharmacology, 13, pp. 1005791-1005791.

Trung tam DI&ADR Qubc gia - tai liéu chia sé tai CANHGIACDUOC.ORG.VN va facebook CANHGIACDUOC





