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Vancomycin administration in patients with renal replacement therapy: a systematic review
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[Abstract] Objetive To systematically review current studies on Vancomycin dosing regimen for patients undergoing re-
nal replacement therapy (RRT), and therefore to provide reference for clinicians and pharmacists to formulate the administra-
tion of Vancomycin. Methods Electronic literature search was performed in PubMed, Embase, Cochrane Library, CNKI,
Wanfang and SinoMed databases, the retrieval time was up to 3 August 2019. Vancomycin dosing regimens for different mo-
dalities of RRT were included and descriptively analyzed. Results A total of 18 studies were included. Vancomycin dosing
regimens for 4 types of RRT were summarized, respectively. For intermittent RRT, the loading dose of 25 mg/kg and the mainte-
nance dose of 10. 0 and 7. 5 mg/kg was recommended for high and low flux dialyzers. For hybrid RRT, the loading dose of 15—
20 mg/kg and maintenance dose of 15 mg/kg was recommended. For continuous renal replacement therapy, the ultrafiltration
rate (UFR)was recommended for consideration. If UFR =25-35 mL-kg™'-h™", maintenance dose of 0.5 g q12 h was recom-
mended. For continuous ambulate peritoneal dialysis, the loading dose was 30 mg/kg and the maintenance dose was 7 mg/kg.
If the patient was peritonitis, loading dose of 30 mg/kg and maintenance dose of 1.5 mg/kg through intraperitoneal injection

was recommended. Maintenance dose was given after each dialysis, 4 times a day. Conclusion Considering the variability of
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RRT modalities and parameters, if there is a difference between clinical practice and original research scenario behind the

recommended scheme, it is suggested to adopt dosing regimen concluded from similar scenarios. And therapeutic drug monitor-

ing should be done timely after the primary dosing regimen.

[Key words] Vancomycin; renal replacement therapy; primary dosing regimen

B RGBT (renal replacement therapy, RRT)
& — R RSN SRR IR YT Or 2, B T T I e
(chronic kidney disease, CKD)5 1 4, FH T4
R BRI ) TR RSN 2R, 2 A A BT S TR
BT, PR FE N BB AR o RRT 23 4 IV ¥4 Ak B A
FoAH , L i v A M 38 325 BT I 23 D T BR RRT (3 ~
4 h) B4 RRT(6 ~ 12 h) FIELENE RRT(48 ~ 72 h)',
RRT 88 52 25 IR 7 I 1 259 B 25 2 B s . &
S PR 2R AL 455 245 ) R i CREX 23 7 B & L3R A 1
TR BB IHBRIEFEAE) (RRT 47 51 (RRT
B S B BT ISR AR R (A
FRHE B IIRESE) Y . TR NPT,
ML 145 A 3624 55% , F 22 JIEHRE, DFLIE RRT
TENE BREE 2R M AAE X 1 TR i e 2 0 i s R T B o
Tl R A sl e SRR RAEBOR, HiR
ST RRT L E A5 Bt A 2 st £ 14 XU o
R, & PR RRT B 0 i B R I 25707 B0 TR
WEIRIT A R E 2 e R G EE ARG T
T ARG TS, LU BRITRI 25 g2 2%

1 #EREH®

1.1 &M

4 ABIFSE RRT N S8 7l 85 R 45 25 7 R b
%o ATRUE : OXT 2 B[R 45 2507 E AT LU A F
98 ; @B T RRT B H AR BIPIN H— A2 &
RIS s id 2o 25 WA ) ) A AR R (B Zé R %
42 (Monte Carlo simulation, MCS) 1531125 25 77 511
WF5E . HEBRARE : AR b3 SCSomk; @8 5 & % 30k
QLR ; @5 B 5 5 & T 3K BUA 8505 B STk ;
©F RFFLLE T M ON AR — TR R A
)T B VORI BEGY ; @i RS B 45 25 7 38
BT

1.2 &

1.2.1 HEFRE R 5 ¥ & PubMed. Embase,
Cochrane Library . " [E 1 [ (CNKI) | J7 75 54 1
rh ] A ) R 2 SCHR IR 55 R 4t (SinoMed) 34 2, LA T
AR CENERAIRYT BT IS | GE T | il
BB IR | L B B U RRT,CRRT,CVVH,
CVVHD ,CVVHDF FI SCUF 4§ rf 4 SCii- y 32 2
i), R E R 5 B iR g SRR R
B R %2 201948 H 3 H .

1.2.2 NEFESHERE KIS H fHEme
SCHf B N R A A RIS, S U 58 A5 B (f:
BRIy BT AR ) B E A R
CAEUE PRSI A5 o i LT S AL 53 30 S e 4% Y
TBEMOL) RRT JEA(E B (RRT S8 i ] | 1ff 37 3
JI A R A R B T U5 ) 2 AR sl
FIREAE (SRR T BR R R A AR ) (e
HETE 1 45 25 7 58 55 AR L %) 25 W A 3l ) 22 /25 300
(pharmacokinetics/pharmacodynamics, PK/PD) #f

FrRég
2 #HR
2.1 WMANHFR—RIFR

K R 3 7855 i SCk , Hoh 1807 f b A
Wk, 22 J5 T A B R H RN 2 HERR 5964 e, Hi4r 84
Tt SCHR 28 3 B 32 4 30, HE R AR Hh 5 SOk 5 R AN AR
KGR 140 S 24505 245 BAHERE R BH 43 /Y, Reedin
TERFST 2 5%, O AR B4 3C 2 s, Fe 09N\ 18 3 SCik
Horp VR XS 2 B R 2 5 R AT LU ISR 1
Rt B 2 AT IR o A 16 R il
13 251 Bh 77 AR R (B ) MCS 15 511 45 26 7 F2 11
ot

N SCHRIE S B 4 25 RRT : DIH] 8K RRT : I 85 A
(hemodialysis, HD) . &1l & L& H7 (high—flux he-

- 62 -



EX
THEE,

A FHERORITT R E TR RS T R R

modialysis, HFHD) % if 4 H Il i # Hr (short daily
hemodialysis, SDHD) . Ifil. #% i #7 i€ i (hemodiafil-
tration, HDF) ; @R A& RRT : 4 [0] 8K B I 241697
(prolonged intermittent renal replacement therapy,
PIRRT) | #E K 4 H % #7 (extended daily dialysis,
EDD) ; @& 21 5 IE ARIA T (continuous renal re-
placement therapy, CRRT) : % £V # ik — # JIK 1L 7%
Y€ 13 (continuous venovenous haemofiltration, CV-
VH) s @HELEAE EP R I B % #7 (continuous ambulato-
ry peritoneal dialysis, CAPD)

2.2 [HEBIRRTEXMNARNAEEEZHETR
2.2.1 MEEW Lewis 7 HFST T & 0 i i 12 Al

fIE & HD B HERF I 245 25 07 58 o LAl 24 vk 32 il 2k
I i #H (area under the concentration curve, AUC)
400 ~ 700 mg-h-L"YE 4 PK/PD #0845 , M B & % SCHk
HOl R HD SR 2 250 R 8l 0 27 R A G
5 R MCS A5 i X A58 3 IR HD R 44
T8RS WEREERE N IR 25 2y x5t e
5 G 37 BT L 0 R 2R 0 B AR
35 F130 mg/kg, 4EFFF B30 15 F1 7.5 mg/kg s &
FEBAT G 45 24, i I o 3 BT #5191 e 7 e 24 0y
25 mg/kg, 4EFFRI 5300 10 F1 7. 5 mg/kg (& TE
JR4 25, 5T — R4 25k 3 d, il 8 R
HX130%) .

2.2.2 HEEMREER SEVRIGE T HFHD 2%
T BRNGHTTE > Hep 1 R 2241
B MBGENTEE ST 1 hEbk s T Afr il 1 g, 4E5E
FHE 500 mg, 96% 8 HrHi vk FE AT 34 5 ~ 20 mg/L,
86% A3k 5~ 15 mg/L* . Zelenitsky 553 i MCS X
T FHAT TBIE M R TR TR 45245, <70 kg 711t
i 1 g, 4EHE7 5 500 mg; 70~ 100 kg T £t fof 7 i
1250 mg, 4EFF5fH 750 mg;>100 kg THfflE 1.5 g,
HeRFFHIEL 1 go 86% A ML AL 10~ 20 mg/Le.
A 3BT T 25 80 2% 53 B 43 3 4 3 47 7
w1 g, BN ANE 0. 5 g ffi il 15 mg/kg, 4EHF5
6. 7 mg-kg - d I T

2.2.3 ERESBEMLEEWR 1R
gy 32 53 B 4 A MCS B 5 7 125 1T B 1 Hb Xt 6 431

+ 63 -

SDHD M # it 17 #F 58 , Lh AUC,, /35 /N 10 1 ¥k &
(minimum inhibitory concentration, MIC)>800 1f }
PK/PD #E45, Xt T MIC<1 mg/L R MR LA 25T %
g 20 mg/kg, B 2 K SDHD J5 #7810 mg/kg
FH

2.2.4 mMiEEET 1R AR YR
8l 71 2# (population pharmacokinetics, PPK) £ % 2%
B MCS Y7 17 G135 159 ML 25k BE s b AT T
O30T, g T R 45 2 ) 2 2 TRl B AR BT AR A
PEIR LI AT 2 e T

2.3 EBARRTERNNARNALTESZHEIR
2.3.1 EKSHBEWR 1SR

AR 8 (5 EDD S AT 43 BT, KIS EDD
IRYTHT I W BE 4R 24, FAR DT 38 0 R P T e R
254 h 20 ~ 30 mg /L, 24 8 h EDDIAYT )G , W ANE
500 mg; #5671 I BE <20 mg/L, N TEIR YT HI 45 T
1 g, IAEIRITIFUR ST 4 h D 1 24 v B, AR A0 o 24 9k 32
g A TE EDD S5 S 45 T AT
2.3.2 EKESREBHEBERET 2RUERMET
PIRRT :BRE R 1 R A I8 T RiE
R B KA, X 11 )RR A 192 A4 1l 2 VR B R
FH PPK A RIS & MCS (9 5 AT 0T, 0 T 520
Xt 12 h 89 PIRRT, # MIC=1 mg /L, 73 it % Z 47
H3H 0 25 mg /kg''. Lewis &%+ T 4 R PIRRT
J5 3 AT IR A PK/PD 430, Tl B R A
25 N 15 ~ 20 mg/kg, 7E PIRRT 22 J5 #b 76 4 4%
Ft 15 mg/kg, Z o A i 24 e FE W 45 SR 4 BRI 5T
I AT S A T R
2.4 EFHEERERETEXANATNAETESR
EEAR

SHMFFARIE T CVVH B E T B ENSA 2
el Hoep 3 R RTHE TR IE > B9 A 2.7 F009 il i
HL BT AR B ) S HERE R 2 O R i B
i 15 ~ 20 mg/kg, 24 hJ5F 250~ 500 mg q12 h.,
WG & 25 ~ 30 mg/kg, 4E+F 5] & 4 500 ~ 750 mg
q12 h FN3EF il i i g s B (high—volume haemo-
filtration, HVHF) i 45 2577 %8 (HVHF=69 mL-kg™'-h™",
T Al 20 mg/kg, 4ERFF i 750 mg q12 h; HVHF



5194 45 53] I R 2GR 7 2% Vol.19, No.5
20214E5 H Clinical Medication Journal May, 2021

=100 mL-kg™'-h™, 1 fif /| & 25 mg/kg, 4k £F F it

1000 mg q12 h; HVHF=123 mL-kg™"'-h™", i fif 7 & 3 ik
30 mg/kg, 4EFF5IHE 1500 mg q12 h) . B3 o %}
54491 FE FEAT BB BT HEREAR TS B I8 (ultrafiltra-
tion rate, UFR) 45245, /7% 0 : UFR =30 mL-kg"'-h™",
1 g qd; UFR = 45 mL-kg™'-h™", i fif 7 & 1 g, ZE 55
i 0.4 g q12 h; UFR =60 mL-kg™"-h™", 11 fif 7| &
0.8 g, 4iF5#H0.3gq12h, B1EHIRETELR
% PPKAFRIFEFT MCS, L AUC/MIC =400 4 PK/PD #E
B, &% UFR=25 mL-kg™'-h™' fEFE AT R B 45 25 7 &6
F1.5 g qds FRREN 1.5 g Fmrf B, 2 )50.5 g

HATE A — S 5 50 17 AR RRT BT 1 %
ENUETELWIE SR B U BUN R TS e O R N & [
B2 RRT W43 25757 SR T A 241, TRl 2451k
FEREA R WFFE BT SIS e T S i PR A8 P ) 7 fe
P, B A B BT AR BN 0 T 4 B RRT B H T
R R LR 2507 AU T AR AR o (R R T
NFFEA B ARERE S RRT AL SR, 4
e PR S B S5 477 07 9818 e Y IR I ST 1 e 25 5, 2
WS% 5 FIRPTF AR E 1 RRT AL S H A

q8 h'"’s \ s 325 2y g AL
2.5 BEEEEEEEE S ANFR T L EE RIS Jﬂﬁﬁl\%)ﬁ?ﬂ RRT (& W AF AL LI 36 1o
pem ATEERITE DL, N MAER IR 22 50 1 25 25 5 T SR T 24

2 BT T CAPD M 5 41 2 10 2 25 )7 ) Wi I (therapeutic drug monitoring, TDM) % 3¢ &
F RTI4TN TOMERR S AL A
R 9 551 675 2625 07 S 0 B BKER 25 50 0L I ORI TG BRI IR )
23 mg/kg, BB H 17 mg/kg. FEFE TR 1S B SO E | BTRE I 5T 2 T BRI 5T, (H
GO R PIALE 6 I H 25 gy PARIEEUD PIRERTSE B A RROR (AAZET
B AP K BB b s 2y e S T OMBR PR R BLR 8 25 2 3 Be X RRT 2
TN Va7 JE I R i 4 e s st s POT ARSI Bh T SRR A A A s A
1 30 mg/kg., AEFF B 7 mg/kg. 48 F 1 iy EPPCARICR IS SHEG B A SR e
% MR SR R 30 mg/kg, 2B TE BN E BRI LR TARR ARSI S R . 22

ST YR . 5 mg/kg B HAZ 4K, 7 GRS T 25 AR B 72 40 7 R MCS A3 BB
2.6 AHESAHRELE i e RSB 36 UE AN 7] 2 24 5 58 B A R 22 4
A A BFTREA i BFFE B R BIF ey % ZE L X RRTEA T a = 425 %, B
s A R 5 6, e &y BT RS S 3k 3 T4 RTE A — SRS MUH IR R T (I R 2% s PR S B
KRRTBE T HERNA LM TR INE, FHRHERES: % SR IATI RABE T % . PILA

WFFEAEDT I BT I WA A7 A — 2L R BRA% , RRT S5 T7
W RER M 2507 R R RSt — PR R

R BHRRTEHE T BRGS0 %

RRT A2z WG 45 25 HEAE T 56
[ 8K RRT FrE NI 25 2 B AR B AT g, A R 43 0 35 F1 30 mg/kg, 4EREFI 43 15.0
F17.5 mg/kg; BTG 45245, w5 AR BLE T8 00 5007 ) B34 0k 25 mg/kg, 445743 31 10.0 Fl
7.5 mg/kg* o
IRA B RRT FTFHIE 15 ~ 20 mg/kg, e 15 mg/kg! '
4L RRT UFR=25~35 mL-kg™'-h™", 4554 0.5 g q12 h'"™
CAPD TR AR I B R ) 4 B SRR I TR A S AT ) 30 mg/kg, ERE IR 7 mg/kg qd s IRITIE AR & I8 T

SRR 30 mg/kg, TERRUGENTG 40 TUERFRIEE 1.5 mg/kg, B H 4007
T RRT R B RIATT ; CAPD SRR Rk ENATE BEENT ; UFR om B4
.64 -




TR, % BIERGRTRE T B R A T BN RS

(&% k)

(1]

(2]

[3]

(4]

(7]

[11

[

Claisse G, Zufferey P J, Trone J C, et al. Predicting the dose of
vancomycin in ICU patients receiving different types of RRT
therapy: a model-based meta—analytic approach[)]. Br J Clin
Pharmacol, 2019, 85(6):1215-1226.

AR CRRT W2 500 i i) R (A ] P AR R 22 W B 2 2
23 AR B AR S IR 243 23 2006 AR 2R ARAE 2 L BFEELC. b
5 ARG B 4122, 20061 4.

Zoer ], Schrander—Van D M A, van Dorp W T. Dosage recom-
mendation of vancomycin during haemodialysis with highly
permeable membranes [J]. Pharm World Sci, 1997, 19 (4) :
191-196.

Ye Z K, Chen Y L, Chen K, et al. Therapeutic Drug Moni-
toring of Vancomycin: a Guideline of the Division of Thera-
peutic Drug Monitoring, Chinese Pharmacological Society[]].
J Antimicrob Chemother, 2016,71(11):3020-3025.
Zelenitsky S A, Ariano R E, Mccrae M L, et al. Initial vanco-
mycin dosing protocol to achieve therapeutic serum concentra-
tions in patients undergoing hemodialysis[]]. Clin Infect Dis,
2012, 55(4):527-533.

Ariano R E, Fine A, Sitar D S, et al. Adequacy of a vancomy-
cin dosing regimen in patients receiving high—flux hemodialy-
sis[J]. Am J Kidney Dis, 2005, 46(4):681-687.

Lewis S J, Mueller B. Contemporary vancomycin dosing in
chronic hemodialysis (HD) patients does not meet AUC tar-
gets: development of a new dosing model using Monte Carlo
simulation (MCS)[]]. Open Forum Infectious Diseases, 2016, 3
(Suppl) :S515.

Goti V, Chaturvedula A, Fossler M |, et al. Hospitalized pa-
tients with and without hemodialysis have markedly different
vancomycin pharmacokinetics: a population pharmacokinetic
model-based analysis[J]. Ther Drug Monit, 2018, 40 (2) :
212-221.

Hui K, Patel K, Nalder M, et al. Optimizing vancomycin
dosage regimens in relation to high—flux haemodialysis [}]. J
Antimicrob Chemother, 2019, 74(1):130-134.

Decker B S, Kays M B, Chambers M, et al. Vancomycin phar-
macokinetics and pharmacodynamics during short daily hemo-
dialysis[J]. Clin ] Am Soc Nephrol, 2010, 5(11):1981-1987.
Westra N, Proost ) H, Franssen C, et al. Vancomycin pharma-

- 65 -

cokinetic model development in patients on intermittent on-
line hemodiafiltration[}]. PLoS One, 2019, 14(5):e216801.
RS, R SOOY , B, 45 L I YRR B I RGBT T R Y
R TRz (24D, 2010, 20(6):511-513.
Economou C, Kielstein ] T, Czock D, et al. Population phar-
macokinetics of vancomycin in critically ill patients receiving
prolonged intermittent renal replacement therapy[]]. Int J Anti-
microb Agents, 2018, 52(2):151-157.

Lewis S J, Mueller B A. Development of a vancomycin dosing
approach for critically ill patients receiving hybrid hemodialy-
sis using Monte Carlo simulation[}]. SAGE Open Med, 2018,
6:2105845257.

Boereboom F T, Ververs F F, Blankestijn P J, et al. Vancomy-
cin clearance during continuous venovenous haemofiltration
in critically ill patients[J]. Intensive Care Med, 1999, 25(10):
1100—-1104.

Chaijamorn W, Jitsurong A, Wiwattanawongsa K, et al. Van-
comycin clearance during continuous venovenous haemofiltra-
tion in critically ill patients[]]. Int J Antimicrob Agents, 2011,
38(2):152-156.

Escobar L, Andresen M, Downey P, et al. Population pharma-
cokinetics and dose simulation of vancomycin in critically ill
patients during high—volume haemofiltration [}]. Int J Antimi-
crob Agents, 2014, 44(2):163-167.

WY, B, BRI, 25 BARE T ICU [ T B AR 2
ST AL TRAE 254 201 7 AR IR I E R 43l ok
[CL"#R . R 257 4x,2016: 16.

Charoensareerat T, Chaijamorn W, Boonpeng A, et al. Opti-
mal vancomycin dosing regimens for critically ill patients with
acute kidney injury during continuous renal replacement thera-
py: a Monte Carlo simulation study[}]. ) Crit Care, 2019, 54:
77-82.

Blevins R D, Halstenson C E, Salem N G, et al. Pharmacoki-
netics of vancomycin in patients undergoing continuous ambu-
latory peritoneal dialysis [J]. Antimicrob Agents Chemother,
1984, 25(5):603-606.

Bunke C M, Aronoff G R, Brier M E, et al. Vancomycin kinet-
ics during continuous ambulatory peritoneal dialysis [J]. Clin
Pharmacol Ther, 1983, 34(5):631-637.

WfE HE:2020-05-11 ATEEE T



