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THEO DOI NONG PO VA HIEU CHINH LIEU VANCOMYCIN
DUA TREN DUO'C PONG HOC QUAN THE

Cap nhat két qua tai mot s6 bénh vién

Vi Pinh Hoa
Trung tdm DI&ADR Qudc gia
Trwong Pai hoc Duoc Ha Noi.

Ha Long, 2023



VAN doéng vai trd quan trong trong diéu tri MRSA

Treatment guidelines for severe meticillin-resistant Staphylococcus aureus (MRSA) infections*".

MRSA infection

First-line therapy

Second-line/alternative therapy

Bacteraemia/endocarditis

VAP/HAP

EMPIRICAL THERAPY

Vancomycin: standard option for initial treatment, in particular

when:

o sepsis is not life-threatening®

« MIC <1 mg/L or unknown

Add semisynthetic penicillin to cover MSSA in severe sepsis

Daptomycin preferred for first-line initial therapy when:

o sepsis is life-threatening

« renal impairment

+ glycopeptide MIC>1.0mg/L

« previous optimally conducted glycopeptide therapy (check
daptomycin MIC)

Linezolid preferred to vancomycin, especially when:

« recent vancomycin exposure

o vancomycin MIC>1 mg/L or elevated MIC considered likely
o in renal failure

Change to daptomycind if;

« slow response

« complicated bacteraemia, relapse or breakthrough MRSA
bacteraemia

« MIC>1.0mg|L

Check daptomycin MIC if patient has had previous glycopeptide
exposure

Vancomycin

Int. J. Antimicrob. Agents 2011; 37: 202-209



TDM vs. MIPD (Model-informed precision dosing)

TDM theo néng dd day TDM theo AUC wé'c doan Bayes
TDM truyén thén MIPD - Liéu lwe'ng chinh xéc dwa trén mé hinh

§
P~
: Py . |
S
To TTSP, huéng dan diéu tri,.. s -
Dy doan ch& dd MIC Yéu t& anh hwrémg
liu dya trén mé \ /
o . hinh PK/PD ’
Cho ché& dd liéu ban dau Cho ch& db lidu ban d3u V4 @
1 Xac dinh
e e s Khéng can dgi dén thei diém
Doi dén trang thai can ban . s
— DO 3 gl g > trang thai can bing 13y mau tGi wru
Do nong do thudc trong mau Do ndng dé thudc trong mdu
| g
Uéc doanthéngs6 PK £ %
Dai chiéu véi khoang diéu tri dura trén Bayesian g /\-\;j' =
1 ‘ 1 Time
- G i e M6 phong ché do liéu vai
— x‘- =
Can nhac chinh ligu OrBan todchy f théng s5 PK ca thé
Thrombocytes dé tdi wu hoa dich diéu tri

CRP
Lwa chon ddu an sinh hoc

Clin Pharmacol Ther 2021 Apr;109(4):928-941.



MIPD — Phoi hop trong trién khai TDM vancomycin
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Thwc hanh TDM VAN theo MIPD

Ph6i hop da nganh: Bac si lap phiéu yéu cau TDM, Piéu duwdng |1ay mau mau.

Thu thap thong tin
(thong tin BN, thong tin
Vancomycin)

Nhap théng tin vao
phan mém, xac dinh
AUC muc tiéu

Tw van cho bac si vé
liéu dung va theo doi

Theo déi tinh
trang BN




Thwc hanh TDM VAN theo MIPD

Phoi hop da nganh: Xét nghiém tra két qua, Duoc si tinh liéu va tw van.

Thu thap thong tin
(thong tin BN, thong tin
Vancomycin)

Nhap théng tin vao
phan mém, xac dinh
AUC muc tiéu

Tw van cho bac si vé
liéu dung va theo doi

Theo doi tinh

trang BN

R L T ‘

16:31 15/07/22

Néng dé Vancomycin 4.4; Creatinin 29

Tiing liéu 250mg q8h (8h-16h-23h) (AUC 353)

Theo déi dép ing LS.

Ly mau BL Vancomycin va Creatinin lic 14h ngay 17/7 (Loan).

15:31 17/07/22

Néng 46 Vancomycin 8.2

BN cét s8t tir trva ngay 14/7 dén nay. Nhot van to, chua cé ddu mu.

Gilf nguyén liéu (AUC 410)

Theo déi d4p (ing LS.

Note: BN diing thuBc ty tic nén XN DL Vancomycin BS tu vin thu phi (Loan).

Kinh gufi BS Ng

eo thong tin BS da xac

bénh nhan hién dang duy tri vancomycin liéu 500mg
moi 12h, két qua dinh Iudng ngay 15/07 1a 7,7 ug/mL,
cho AUC 285 mg.h/L (thap hon so véi khoang muc tiéu
400 - 600). Do vay dé nghi bac si chinh liéu cho bénh
nhan 1&n 1500mg mai 24h (AUC udc tinh 432), (truyén
11an mdi ngay, liéu 1500 truyén trong 2 gid).

Néu sang nay bénh nhan da dung liéu 500mg thi téi
nay bac si cho bénh nhan truyén 1000mg ltc 20h. Bt
dau tif sang mai duy tri liéu 1500mg mbi 24 gid.

Kinh nha bac si dinh ludng lai vancomycin kem theo
creatinin sau it nhat 24 gi& chuyén ché do liéu méi (20
- 21/7), ¢d két qua xin hoi chan lai DLS. Em xin cam on
a.

Like Reply



MIPD - Ap dung thuc té

Bénh vién ap dung Péen thang 6/2023
Bénh vién Bach Mai
Bénh vién Sén,nhilNg‘hé An 6000 bénh nhan
Bénh vién Qubc té bong Nai i
Bénh vién Phu sadn — Nhi Pa Nang 14000 |vot TDM

Bénh vién Nhi d6ng Thanh phd H6 Chi Minh
Bénh vién Tré em Hai Phong

Bénh vién B&nh Nhiét d&i TP H6 Chi Minh
Bénh vién Hitu nghi Viét burc

Bénh vién Da khoa Tam Anh

Bénh vién Nhan dan Gia Dinh

Bénh vién Pa khoa qudc té Vinmec Times City
Bénh vién Nhi trung Uong

Bénh vién Pa khoa qudc té Hai Phong

Bénh vién Da khoa Blc Giang

Bénh vién Thanh Nhan

Bénh vién Pham Ngoc Thach



MIPD — Téi wu hoa thuat toan tinh toan
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Liéu hiéu
chinh

CPT Pharmacometrics Syst. Pharmacol. (2018) 7, 785-787



T6i wu lieu dung trén quan thé bénh nhan dac biét

Thay déi
Duwoc dong
hoc cuia
vancomycin
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hay ddi PK/PD va ché d6 liéu trén
bénh nhan nhi hoi strc PICU



Vancomycin trén tré em

Dwoc dong hoc

6 0.15
===CL (L/h) actual

- «CL(L/h) size
=—=CL(L/h kg)

4 b 01
z »
2 3| <
- =
O e==CLL/h actual d
—— 100%
-\ P
2 —15 1 S [ 8% L o005
5 . - 0%
8
14 1 b 20%
> g ? 0+ . y . + 0%
20 40 60 80 100
Preterm neonates Term neonates Infants Children Adolescents o ) ) ) Postmenstrual age weeks Lo
(0 to 28 days) (> 28 days to (2 to 11 years) (12 to 18 years) ~ 0 2 4 6 8 10 12 14 16 18 20

23 months)

Postnatal age years

Sy trudng thanh vé chirc nang than:
e Tré so sinh/sinh non: Chirc ndng than con han ché

« Kha ndng thai trir (theo thé trong) cao nhat & khodng 1-2 tuébi.
J Pharm Sci. (2013) 102(9):2941-52
Clin Pharmacokinet (2015) 54:1183-1204



Toi wu lieu dung VAN trén tré em Y.
\ ’ Nhi Trung uong

Két qua nghién ciru trén bénh nhan nhi ICU, Bénh vién Nhi TW

S6 BN dat dich & Ian dinh lugng ddutien | 19 (32,2) |
1000 T
_ 800 T >, 100%1
3 E
2 : |
) o= | ISR IISISSIS. N——y - J——
£ 600 9 75%
. == |
S 400+ S * -------------- 5 50% ]
< =
%
200 - & 25%
»
8
0+ X 0% |
Piutién SauHC1  SauHC2  SauHC3 0 PAu tien Sau HC 1 SauHC2  SauHC3
(N=59) (N=33) (N=10) (N=3) Lan dinh lwgng ndng do vancomycin

Lan dinh lwong
D liéu Bénh vién Nhi Trung wong cung cap.



Toi wu lieu dung VAN trén tré em

\.’ Bénh vién
Nhi Trung uong

Két qua nghién ciru trén bénh nhan nhi pICU, Bénh vién Nhi TW -

Kha nang dat dich AUC24h = 400 mg.h/L (%)

100

[+-]
o
1

[+1]
o
1

B
o
1

N
o
1

30 - 49 50 - 89 90 - 130 > 130
eGFR (mL/phiiti1.73 mA2)

< 10mg/kg q6h @ 15mg/kg q6h - 20mg/kg q6h

DOSE
4 10mg/kg q8h & 15mg/kg q8h < 20mg/kg g8h

Kha nang dat dich AUC,,, 2 400 mg.h/L v&i cac murc

lieu khac nhau

eGFR
Liéu

30-49 | 50-89 | 90-130 | >130 |

10mg/kg q8h

71,2

10mg/kg q6h

79,9

15mg/kg q8h

89,0

15mg/kg q6h

89,1

20mg/kg q8h

87,6

20mg/kg g6h

D liéu Bénh vién Nhi Trung wong cung cap.



Toi

Hiéu chinh liéu trén bénh nhi tai Bénh vién Phu san Nhi Da Nang

Nhém bénh nhan nhi binh thwéng
120
100

00
o

6.0____———-0 64.3 72.9
61

52.2
37.3 34.8

Ty 18 (%)
[=a]
o

40

20 13
1.7
0 L ] N
Lan dau (n=118) Lanhiéuchinh Ty lé dat dich
thr 1 (n=46) tichlly (n=286)

AUC < 400

Liéu dung 60mg/kg/ngay
Pat dich >60%

100

80

60

40

20

Liéu (mg/kg)

AUC 400 - 600 EEERAUC > 600 —e—Lidu duy tri

wu lieu dung VAN trén tré em

Nhém bénh nhan nhi ung thw

120 100

100 30
74.8 —_
~ 80 ° 60_4'/7:.9 813 £}
i 60 B
@ 60 E
E‘ 40 * '53
234 3

20 18.8 20

0
0 “ ) 0

Ldn d4u (n=30) L&nhiéu chinh Ty & dat dich
thir 1 (n=26) tichlly (n=14)

AUC< 400 AUC400- 600 EEEIAUC>600 —e—Lidu duytri

Liéu dung 60mg/kg/ngay
Qua thap
Liéu can tdng 70 — 80 mg/kg/ngay

Nhém bénh nhan nhi so’ sinh

100 40
80 30
= E;
& 60 2 =
o 38.5 46.6 20 £
> 40 > 385 2
5 23.1 5

0 L 0

Ldn d3u (n=30) Lanhiéuchinh Ty lé datdich
tht 1 (n=26) tichlily (n=14)

AUC< 400 AUC 400 - 600 EEEEAUC > 600 —e—Liéu duy tri

Liéu dung 30 mg/kg/ngay
Qua cao
Liu t6i wu 24 mg/kg/ngay

D liéu Bénh vién Phu san Nhi Ba ndng cung cap.



hay ddi PK/PD va ché d6 liéu trén
bénh nhan thwa can



Vancomycin trén bénh nhan thira can

Dwoc déong hoc

150+

A 125 "/0
? ~n 7 e ~N 1004 ° & <G ’
Vd ty lé v@&i thé trong (TBW): s g,og‘g’ ©
* Liéu nap khuyén cdo: 20-25mg/kg of  Fo
e Canluwuydung du liéu nap T
TBW (kg)

CL ti Ié v&i chirc nang than.

100+

c D™
 Liéu duy tri theo chirc nang than. - -
e Liéu duy tri khuyén cdo: | e .,
Binh thudng va ARC: 3000 — 4500g/ngay oy B S
Giam liéu twong &ng véi bénh nhan suy |
than T o iz YT o iz

Pharmacotherapy 2015;35(2):127-139



Vancomycin trén bénh nhan thira can

Ca lam sang, Bénh vién Bach Mai

Bénh nhan nam 32 tudi, can nang 135 kg, cao180 cm;
BMI 41,7 kg/m2

=1 Cler 192 mi/phit f
: / \\/ §—

Chéan doan: Viém mé té bao va phdng da cang chan (P) J

Liéu VAN: T
» Liéu nap 2g (~15mg/kg) . 395
¢ Duy tr‘l 1500 mg q12h (3 g/ngéy) . O S PRSI VS RO P O TS ENIOE |

Nap 2000mg. Duy tri 1500mg g12h

TDM trwée lidu they 4: '
« Ctrough 8,9 mg/L; woc tinh AUC 395 (hoi thap)
« Khuyén cao: tang lieu 1750mg q12h (3,5g/ngay)

TDM trwoc lidu ther 8: N
« Ctrough 12,4 mg/L, wéc tinh AUC 441 (dat dich). /\/

« Duy tri liéu va diéu tri dén khi ra vién 1

| 395 __411
Nhan xét: Liéu nap hoi thap; liéu duy tri 1500mg q12h 1750mg q12h

theo chirc nang than va TDM. S . .
Thong tin BEnh vién Bach Mai cung cap.



hay d6i PK/PD va ché do liéu trén
bénh nhan chan thuvong than kinh



Vancomycin trén bénh nhan chan thwong than kinh

Lwu y dworc dong hoc

Thuwong cé tang thanh thai (ARC): o ey e
* Thai trir VAN tang gap doi n Neuron 4 it
* NOng d vancomycin trong mau thap, | SR ﬁﬁ“ e cSF

%

%
P

| @

thuong phai tang liéu dung.

d::rl:::-|-:: =
O 8 O &
i

'-'E' E gz{'; f /: | € :
. ST B 5:% b i T
Kha nang tham ctia vancomycin vao CFS g g % interstitial fluld * -5 CSF £ pf% .
« Khikhong c6 viém: kém (ti 1& CFS/mau: & ° 01y “F:F 5 o i jo juncilons
<0,13). 1% : Eo L

Vi
e

* Khicd viém: tang (ti 1é CFS/mau: 20% -
30%)

=> Can nhac liéu cao tdi da, TDM gidm sat

néng do thudc.
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layer celis

Clinical Pharmacokinetics volume 56, pages1479-1490 (2017)
Front Pharmacol. 2022 Sep 26;13:1005791



Vancomycin trén bénh nhan chan thwong than kinh

Ca lam sang, Bénh vién Viét Birc

BN nam 34 tubi, 65kg, H6n mé sau tai
nan giao théng

Chan doan mau tu dwéi mang cirng, dap
ndo 2 ban cau, chay mau dwéi nhén,
viém phdi. Didm ARCTIC: 6 diém

16/8 nhap vién, phau thuat 1y mau tu
dwéi mang cirng, thé may

Khang sinh moxifloxacin + vancomycin
20/8 ndi khi quan nhiéu dom => 24/8:
NKQ nhiéu dom d&c, cdy dom khéng co
vi khuan. TDM Vancomycin, tang liéu.
8/9 BN tv th®, hét sot

12/9 Dirng thubc

16/8
17/8

19/8
20/8
24/8
9/9

11/9
12/9

Nap 1.5g;
3g/ngay
3g/ngay
4.5g/ngay
4.5g/ngay
4.5g/ngay
4.5g/ngay
Dirng thudc

65.57

49.02
38.86
45.93

128.93

3 168.3
172.46 249 511.73
217.55 14 401.55
184.06

Thong tin Bénh vién Viét Birc cung cap.



Vancomycin trén bénh nhan chan thwong than kinh

Ca lam sang, Bénh vién Viét Dlrc

* Nong do thudc rat thap
so vOi du doan theo
chirc nang than.

i Li‘é u d U ng té ng Ié n 4 ) 5 . W Population M Patient M TOM - . W Population M Patient M TOM
g/ngay va diéu trj dai o I R o
\

ngay. o WAy
* Tinh trang tang thanh =T EANARUY
thai than kéo dai suét ]
qua trinh diéu tri. .

B R I PP P e
T T T T T T T T1
15:00 - 17/08/22 22:04 - 20/08/22 05:08 - 24/08/22 12:12 - 27/08/22 19:17 - 30/08/22 02:21 - 03/09/22 09:25 - 06/09/22 16:30 - 09

Thong tin tir Bénh vién Viét Burc.



Toi wu

b

u lieu dung VAN trén bénh nhan chan thwong than kinh

Lieu dung toi wu trén bénh nhan ngoai than kinh, Bénh vién Viét Dirc

%PTA

100+

751

50+

251

0.

500

CICr < 20 mL/min

CICr = 20 - 59 mL/min

CICr = 60 - 89 mL/min

600 700 800 900

1000 1250

1500 1750 2000 2250

CICr =90 - 129 mL/min

CICr 2 130 mL/min

4000

4250 4500 4750

5000 5000

5500 6000 6500
Maintenance dose (mg/day)

2500

2750 3000 3250 3500

e AUC24h = 400mg.h/L
4 AUC24h 2 600mg.h/L

Khod luan tot nghiép sinh vién Hoang Hai Linh, 2023.



DM vancomycin vs. dOc tinh trén than



TDM Vancomycin Tai Bénh vién Bach Mai

/ —

Pat dich nong do diéu tri* Giam sat an toan

. l

Poc tinh trén than?

SmartDose”

..
1 ‘.
® Théng Tin Bénh Hhin | Thing 58 duge déng hoe
P A
A \
° 10 Binh Nhdn @ %
° Quén The Binh Nnin
y %4 "
en | \ e
\
.

Trinh Thj Van Anh (2020), “Phan tich két qua hiéu chinh liéu vancomycin théng qua gidm sat ndng do thudc trong mau bang phuong phap wéc doan AUC theo Bayes tai
Trung tdm Nhi khoa, Bénh vién Bach Mai”, Tap chi Nghién ctru Dugc va Thang tin thudc, 2, pp 7

Nguyén Thj Cic (2022), “Phan tich két qua hiéu chinh li&u vancomycin thong qua giam sat ndng do thudc trong mau bang phuwong phap wéc dodn AUC theo Bayes trén
bé&nh nhan ngudi I6p tai Bénh vién Bach Mai”, Tap chi Nghién ctru Dugc va Thong tin thudc,13 (5), pp 1-8



TDM VAN vs. AKI
Lwu y doc tinh cua vancomycin

. Nucleus

Cytoplasm

< Mitochondria

Poc tinh trén than:

a) AIN

* Coché viém than ké
cap (it gap)

e Co ché hoai tlr 6ng
than do tang oxy hoa
va lang dong hat gay
tac nghé&n. Nguy co
tén thuwong phu thudc
vao liéu.

Gwendolyn M. Pais, Pharmacotherapy 2020;40(5):438-454

* Vancomycin
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TDM VAN vs. AKI
Tong két dir liéu tir 622 bénh nhan TDM vancomycin tai BV Bach Mai

20004

16001

L]

1200+ . . Nhom

% ? I H% # = % B

Ngay 1 Ngay 2 Ngay3 Ngay5 Ngay7 Ngay10 Ngay 14

Gié tri AUC24h (mg.h/L)

L]

Thoi gian theo doi

Bénh nhan gap AKI cé AUC cao hon so v&i cac bénh nhan khéng gap AKI.

Khod luan tot nghiép sinh vién Tran Pan Khué, 2023.



TDM VAN vs. AKI

Tong két dir liéu tir 622 bénh nhan TDM vancomycin tai BV Bach Mai

Phan tich don bién
HR (95% CI)

1.65 (0.79 — 3.42)
3.53 (0.5 —2.5)

Yéu t6 nguy co gap AKI

CRCL > 60mL/min
St dung Furosemide

Trung binh AUC24h >
600mg.h/L

Doc tinh trén than:
* Yéu td nguy co: Cler>60, furosemid, AUC >600
* Bénh nhan cé AUC>600 c6 nguy co cao gap AKI.

Giam sat ndng d6 thudc gitp tranh AKI va xt tri kip
thoi khi co AKI

14.18 (6.08 — 33.05)

0.2
<0.001

<0.001

Cummulative Risk
© o © © o
i N w H [6)]

o
o

Phan tich da bién
HR (95% CI)

2.60 (1.23 - 5.53)
2.56 (1.24 — 5.28)

14.24 (5.96 — 34.04)

-+ Avg.AUC < 600mg.h/L + Avg. AUC > 600mg.h/L

p < 0.0001

el

g T

R =P

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
Duration of vancomycin therapy (days)

Khod ludn tdt nghiép sinh vién Tran Dan Khué, 2023.



Két luan
Giam sat néng do vancomycin dwoc khuyén cdo nham dam bao hiéu qua va
dd an toan trong diéu tri
Phdi hop da nganh (duoc si, bac si, diéu dudng) dong vai trd quan trong dé
trién khai thanh céng dich vu TDM vancomycin tai don vi.
Liéu dung trén bénh nhan nhi 60mg/ngay; B&nh nhan nhi ung thu can liéu
cao 80mg/ngay; Bénh nhi so sinh va sinh non liéu thap 24mg/ngay.
Bé&nh nhan béo phi can lwu y liéu nap; Bénh nhan phau thuat/chan thwong
than kinh can dam bao liéu duy tri cao.
TDM vancomycin (AUC < 600) gitp tranh va xt& tri kip thoi déc tinh trén
than.



Xin cam on

Bénh vién Nhi Trung wong Trung tam DI&ADR, Dai hoc Dwoc Ha NGi
Nguyén Thu Ha Vi Binh Hoa
Tran Nhat Minh Nguy&n Hoang Anh (bé)
Nguy&n Tran Nam Tién
Bénh vién Hibu Nghij Viét Dirc Nguyén Thi Cuc ‘. B
Tran Thi Minh B Tran Dan Khué G.“ SmartDose
Hoang Hai Linh L .
Bénh vién Bach Mai Nguy@n Lan Huong https://smartdose.ai
Nguyén Thu Minh
Nguyén Thu Ha SmartDose team @
DO Ngoc Tuan >~ vudinhhoa@gmail.com
Bénh vién Phy San Nhi Da Néng HO Hai Phong

Trin Anh Vil Duong Thi Hong Nhung



Trong giam séat nong dd vancomycin trong mau, gia tri AUC nao co
lién quan dén ddc tinh cap trén than

A. Trén 400

B. Twr 400 — 600

C. Bang 600

D. Trén 600



V&i bénh nhan nao sau day can st dung liéu duy tri vancomycin &
murc cao va két hop véi gidm séat ndng dd thudc.

A. Bénh nhan béo phi

B. BEnh nhan tré em

C. Bénh nhan c6 phau thuat/chan thwong than kinh

D. Bénh nhan nguwoi lon.



