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Vancomycin Pharmacokinetics in Oliguric Patients
Undergoing Continuous Venovenous Hemodialysis
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Purpose: Critically ill patients receiving continuous renal replacement therapy are susceptible to infection
with methicillin-resistant bacteria, which require treatment with vancomycin. However, there are limited
reports regarding vancomycin pharmacokinetics in the continuous venovenous hemodialysis (CVVHD)
and continuous venovenous hemodiafiltration (CVVHDF). We performed this study to investigate the
pharmacokinetics of vancomycin in oliguric patients receiving CVVHD and CVVHDF.

Methods: Data at steady-state obtained as part of our routine drug monitoring of vancomycin therapy
in critically ill adult oliguric patients undergoing CVVHD or CVVHDF, retrospectively. Data were avail-
able for 35 cases of 23 patients assessed for 2 years. We analyzed the pharmacokinetic parameters

of these cases.

Results: 8 cases on CVVHD and 27 cases on CVVHDF were available. The mean intensity of CVVHD
was 17.7£4.9 mL/hour/kg and that of CVVHDF was 32.1+3.9 mL/hour/kg (p=0.000). The mean clea-
rance of vancomycin was 16.4£3.8 mL/min in the CVVHD group and 21.6+5.1 mL/min in the CVVHDF
group (P=0.007). The elimination of vancomycin correlated with the intensity of CVVHD and CVVHDF
(CVVHD; r’=0.745, p=0.012, CVVHDF; r’=0.452, p=0.000).

Conclusion: CVVHD and CVVHDF are effective for vancomycin elimination and there is a strong de-
pendency of the vancomycin removal on the intensity of continuous renal replacement therapy. Strategies
for individualization of vancomycin therapy in patients receiving CVVHD and CVVHDF are proposed.
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& X3 Gram A Al 7ol A, QA= Sl
A ARE . H Bol ARG FHoR A 74
o] F3 EAZ thFE L 9lon, old wWE MRSA 70|
Z7FsPAA vancomycin®] ARHIET} v S5 H Aok
Jeu, vancomyein®] w83 FAAE 8 AR, Al
W 3 59 ole] EAPESE A|Ea F. tso] A
U2 Fol®l vancomycing 80-90%7} Ao =]
o], A7)s At BAlells Fof S v A5g 79
oF ). Vancomycin o] Al A4 A#oleld P2gs
FHOTE ARG 7o) 2 ofok sty Alel|A] theFst AlA]
29 (renal replacement therapy)©] A-&%+= 7= 3
ot HAE 9ol AoiAl el tist okashs] ofsko] 1
Fojof g} 3], vancomycin AME WIE ATiAo g =&
Z8A=o A 242 AA| 29 (continuous renal replace-
ment therapy, CRRT) & X&HAAMEALH (conti-
nuous venovenous hemodialysis, CVVHD) F= A&3
A MAIEA (continuous venovenous hemodiafiltra-
tion, CVVHDF) & ARgdhe W17t 57} &, old] &
vancomycin®] eFE8HA £41¢] @ AJo] F7E 3 grfY, o]
o we}, FAAASR tekel At AT glont, A
QA A8-S 8l v B Anrt g Aol $=3ls i
& oF R A A glol, AAl A Al A=elE i
O% g okt WEE oSy APH R A §HE
A7gaks 457k Wtk olel A2ES CVVHD B CVVHDF
5 AHgeks A S WdeE vancomycin®] OR8]
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200891 1€ 19%€ 20099 12€ 3147k 7241 ©]
2} CVVHD %i= CVVHDFE AR-8kaL 912 WA], vancomy-
cinel] tigt w& 7o) g=d A-9-= 3199 5940%10H, o]
% 93 vancomycin 30| 39 olAke] 717l 33] o)k
Fogx] 23t 1991 AE557) FHAE (steady state) ol
TgslA] X Poka 7Hdste] A4 AL, °] F van-
comycin % 574 A 3¢ Ft AHFo] 500 mL/day ©]
Aol 5ol AglElo], E 2399 354F ko FaA
o7 FAF tiidol ¥ 354 & CVVHD 1el, CVVHDF
T 20f|ellA BAke] F ujdEF 71F0] FEEe] glof, o] 3o
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CRRTS A% (intensity of CRRT) 2] Az B4 A
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2. Vancomycin £0{ 4 2 s =X

I

Vancomycin< #2194 100 mLoll ZA8te] 1A% =
o Aol Y2 FJEtk Vancomycin F% AE Al7)E #HA
F% (trough level) &= Foi A 1AIZIA 1217 30 A€l
HFE (peak leve) & FolFn § 1AM AAES 1,
AEH A= Fluorescence Polarimetry (Cobas Integra
800, Roche Diagnostics, Mannheim, Germany) W&
ol g3l Tt FHHY AT AT w2009
v= el Agk 8189 3ol wet HAEEe= 10-15 ug/
mL, HIFEEE 20-40 pg/mLE Fop v,

3. CVVHD, CVVHDF A

CVVHD X+ CVVHDFE ¢ g2+ dxkaQl modified
Seldinger WHo=® WA Wolt thEdHE o83 dual
luminal catheter® | gt} CVVHD &} CVVHDFA &
ul EMoll A= Prisma (Gambro, Lund, Sweden) H&=
Multifiltrate (Fresenius medical care, Frankfrut, Ger-
many) & AH- o}k, CVVHDFA] 2% (replacement fluid)
< gollo] FAuLS FHBL] Aol Fuehe £ (predilu-
tion) ol HAS AR Jrh TR Prisma AR Alelle
AE7} acrylonitrile, sodium methallyl sulfonate copoly-
mer (AN69)o]m FH#o] 0.6 m*2l M60 (Gambro, Lund,
Sweden), == AE7} polyarylethersulfone ©]1l ZHA
©] 1.15 m*¢l HF1000 (Gambro, Lund, Sweden) < AR
At Multifiltrate ARE Aol A7} polysulfoneo|w %
W20l 1.4 m”Q Ultraflux AV 600S (Fresenius medical
care, Bad Homburg, Germany)7} AREEQITE T4 A
Prisma AH+ Al Hemosol BO (Gambro, Lund, Sweden)
7F AHEEI0 3L, Multifiltrate AHE- AJoli= MultiBic (Fresenius
medical care, Bad Homburg, Germany)©°] AREE|Sith,
CRRT HXE (intensity of CRRT) & & wjl &£x7 FA17]
= B3l o HE TS ATy AR vhe gtoR J3
t} o7|A, e E& T T FAY o 9 ofit F
A& A3l FEEE BFA G FApelA AAEE Folvd

&9 ol
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Vancomycin €% 574 Al 8219 719} H7AE 23 o
Q1 EAo] =it okl 232 84 (volume of distri-
bution, Vd)< Vd=AUl =2 /54 FeE=5F9 &
P (Fof A% IF w5 FoF A 8% w02 B3 7
VA ok A &% ki o2 Vdst 8% Hu ¥
(CD), #A4 F% (C2) & ol&sto] &g ARG AA=E= &4
(Clearance, CL)& 3o}, k=CL/Vd=In (C1/C2)/(t2—
t1) Ao I, W] (t1/2)= t1/2=0.693 Vd/
CL=0.693/k 41 013",

3F7] ¥4l univariate general linear model& Atk p<
0.05¢ u} FAgH o7 oJu7} Sl Aoz 53

-

1o 2ol 7% YN W MBS Xt

CVVHDY CVVHDF7} AREHA| vancomycin 55 =
o] 259 P = BT 239 olglen, 1 & CVVHD
Al gk gl 4} = 8 SE vancomycin FE 57
AP gt oY B 87} Qg gl CVVHDEE Al

g ska} 4= 15907, 29 ol vancomycin
o] 99 gal= 67800, 27999 vancomycin
% =4o] 9tk CVVHDS A3 w2 St % Ao
65%, CVVHDFE W& oA wido] 77.8% Slom,
22 CVVHDToIA 49.5417.94], CVVHDF o)A 62.4+
11.8A41tE g21e] A5 CVVHDTM 72.7£12.9 kg
Fom, 72.849.3 kg ©1a, dF LN HEE= CVVHDE
oM 2.940.7 g/dL, CVVHDF°lA, 3.0+0.3 g/dL Itk
ke CVVHDw oM 103.6+153.8 mL/day S,
CVVHDF A 63.0£85.6 mL/day Itk 4%, A%, A

%, 8% 97 w5 a3 ok aigelA] T el Ao

o rlo
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+ Itk CVVHDelM #4122 Prisma M60& ARE-SF
7397} 69, Ultraflux AV 600SS ARE3 971 24 ]3]
ow CVVHDFolA+= Prisma M60& AR 757} 14,
Prisma HF 1000& ARE$E 797} 14, Ultraflux AV
600SE ARESE 4971 129 it} Vancomycin &% 7o)
oJF)d w7hA], FAuto] ARE-E AR CVVHDeA 51.4+
29.2A7101901, CVVHDFolM= 43.4+18.0A1%01%0 2
T T3 FAA Aol BolA| eloprt. R4k CVVHD
oM 145.4+36.3 mL/min®]$1al, CVVHDEZIM 161.0+
33.1 mL/min®& F 73] Aol §lSlth TN 35 %
+= 747} 1,206.3+£355.0 mL/h, 884.0+228.2 mL/hO =&
CVVHD A FatA =3ttt (p=0.008). qojabiAls
Ast BFHe CVVHDI M E F3=A e3ken, CVWHDF
o= 1,381.44389.9 mL/hE FFHo] F 17 9
3 ZolZ Ht (p=0.000). %L CVVHDTOIA
103.4£38.6 mL/h 993 CVVHDFIeME 127.6455.6
mL/hZE 7 7] 2ol §ilth CRRT A% 77150l
A F uiEEo] FeE CVVHDTOA 14, CVVHDFw-ollA
212 A9t ArrE e, CVVHDT-S 17.7£4.9 mL/h/
kg%lom, CVVHDFwolME 32.143.9 mL/h/kg? CVV

Table 1. Characteristics of the Patients (CVVHD and CVV

HDF)
CVVHD CVVHDF

Number of cases 8 (8) 27 (15)
(patients)
Male (%) 6 (75.0) 21 (77.8)
Age of patients (year) 49.5+17.9 62.4+11.8
Weight (kg) 72.7£12.9 72.8£9.3
Albumin (g/dL) 2.9%£0.7 3.0£0.3
Urine output (mL/day) 103.6+153.8 63.0+85.6
Dialyzer
Prisma M 60 6 1

Prisma HF 1000 0 14

Ultraflux AV 600S 2 12
Age of dialyzer (hour) 51.4+£29.2 43.4+18.0
Blood flow (mL/min) 145.4+36.3 161.0+£33.1

Dialysate flow (mL/h) 1,206.3+355.0 884.0£228.2"

Replacement fluid flow 0 1,381.4+389.97
(mL/h)

Ultrafiltration (mL/h) 103.4+38.6 127.6+55.6
Intensity (mL/h/kg) 17.7+4.9 32.1+£3.97

'p=0.008, 'p=0.000, TIntensity=(dialysate fluid flow+
replacement fluid flow+ultraflitration flow)/hour/weight
of patient.

Abbreviations: CRRT, continuous renal replacement
therapy; CVVHD, continuous venovenous hemodialysis;
CVVHDF, continuous venovenous hemodiafiltration.
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HDEllA fr2lskAl =9kt} (p=0.000) (Table 1).

2. %S

J0|'

b X|E

CVVHD A o9 vancomycin< 8.6+5.4 mg/kg/
day$o™, CVVHDF#eME 10.3+4.5 mg/kg/day’} 5
oA=glont 7 7] TAA Aol §tE. Vancomycing]
HH7)E= CVVHDTA 25.8+13.84171]%0a, CVVHDF
TollA] 21.9+12. 44Kk 7 7] 2n] Sl Aol gl
A, oFEo] B g4 CVVHDIA 0.6+0.2 L/kg, CVV
HDFolM 0.74£0.5 L/kgo® F 7+ Aol qlgith
Vancomycing AW A8 CVVHDTolA 16.4£3.8
mL/min®]$l2, CVVHDFZ4+= 21.645.1 mL/min®=&
CVVHDE oA ek #3th (p=0.007) (Table 2).

3. CVVHD EE= CVVHDF F= (intensity of CVVHD
or CVVHDF)2} vancomycin EA& H|1

7|5 F HiERke] FEE CVVHDTOA 16,
CVVHDFolA 2015 Algletal 4 ==t CVVHDE]
AE9} vancomycin FAE 7H] A= 7127] 0.36°0% 9
o] Ql= Ak A7 AgiTh (rP=0.745, p=0.012) (Fig. 1).
CVVHDFY H%$} vancomycin Fad 71 A= 7187]
0.902% 9] on] 9= A IAVE YA (r°=0.452,
p=0.000) (Fig. 2).

llIEl

4. Vancomycin £E0{Zi1 8% 55

CVVHD A vancomycin Foi3o] 31+ 0.5 g Foid
6 % 1A= HA 571 7.2 ug/mLE W9k, 5efolA =

22.00+

21.00

20.00

19.00~

18.00—

17.00—

Vancomycin clearance (mL/min)

16.00—] .
R Sq Linear = 0.745

15.00—

1 5',00 20‘.00 25',00
Intensity of CVWHD (mL/h/kg)
Fig. 1. Vancomycin clearance in relation to CVVHD dose

(p=0.012). CVVHD, continuous venovenous hemo-
dialysis.

35.00—

30.00—

25.00—

20.00—

Vancomycin clearance (mL/min)

o R Sq Linear = 0.452

15.00—

T T T
25.00 30.00 35.00 40.00

Intensity of CVWHDF(mL/h/kg)

Fig. 2. Vancomycin clearance in relation to CVVHDF
dose (p=0.000). CVVHDF, continuous venovenous

¥% 3= HA 5% 10-15 ug/mL, 1 5% 20-40 ug/ hemodiafiltration.
Table 2. Pharmacokinetic Parameters of Vancomycin

Normal GFR group'® CVVHD CVVHDF
Vancomycin dose (mg/kg/day) 30 8.6%+5.4 10.3£4.5
Peak value of vancomycin (ug/mL) 34.4+16.0 27.317.5
Trough value of vancomycin (ug/mL) 18.7+13.1 12.7+4 .4
Half-life of vancomycin (h) 8.6+£3.5 25.8+13.8 21.9+12.4
Distribution volume (L/kg) 0.63%+0.20 0.6%£0.2 0.7+£0.5
Clearance of vancomycin (mL/min) 55.6%22.0 16.4£3.8 21.6+£5.1"

"p=0.007 between CVVHD and CVVHDF.

Abbreviations: GFR, glomerular filtration rate, CVVHD, continuous venovenous hemodialysis, CVVHDEF, continuous

venovenous hemodiafiltration.
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mL {ell ISIEh 8HF 2 go] FojE 2¢dellM= HA
o, #A]

o=
O 1-= =

717t 35.7, 43.1 ug/mLZE

E57} 8.6 ug/mL=E 9k,

=9ko
62.1 yg/mLE BT = Hu
3). CVVHDFZME 315 0.38 go] Fold 1o HA
0.5 go] Foig 149 F 3l
A HA EE} 5.4, 8.7, 9.0 ug/mLE ZHZF Wit} &k
1.0 go] Fold 8¢ 5 1eelM HA 557 9.0 ug/mLE %
okch #HH, Hu FEE S 1.0 g FoJE 89 T 1edolA
42.2 ug/mLE 91, 85 2.0 go] Fold 1doA 43.2
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ug/mL=E =34t} (Table 3).

247} 57.3,
3t} (Table

]
2

ARAE B SBASAE B ool S0, Pol, o
T8 opE BREE 57 Bt A R AR e
A5 QoMY A, 25% 9 Askd Brde) ausle
[e]

7, olgs wAsh] flsf AlviAl o] AMEE A9t Wk

CRRT7} w&Ab=elAl &
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Table 3. Vancomycin Dosage and Serum Concentration

Trough concentration (ug/mL)

Peak concentration (ug/mL)

Mode Dose Intensity”
(g/day) <10 10-15 >15 <20 20—40 >40 (mL/h/kg)
CVVHD 0.5 6 1 5 6 16.342.3
2 2 2 2 167425

CVVHDF  0.38 1 1 1 26.4
0.5 14 3 11 14 31.443.9

0.7 1 1 1 28.4

0.8 1 1 1 37.7
1 8 1 7 7 1 34.143.0

15 1 1 1 33.2

2.0 1 1 1 33.0

‘Intensity = (dialysate fluid flow+replacement fluid flow+ultraflitration flow)/hour/weight of patient.
Abbreviations: CVVHD, continuous venovenous hemodialysis; CVVHDF, continuous venovenous hemodiafiltration.

Table 4. Vancomycin Dosage Guidelines during CRRT

Reference Mode of Residual' . Membrane/ Total Dose recommended Remarks

CRRT renal function Surface area (m®) Effluent Rate by authors
Boereboom CVVH U0 < PAN/0.6 1.5 L/h Initial 15—20 mg/kg,
et al.® 46 mL/day followed after 24h

by 250-500 mg bid

Uchino CVVH NS ANG69/1.6 6 L/h 500 mg qid or High—volume
et al.?® 1g bid CVVH
Joy et al.?  CVVH ESRD AN69/0.6 0.5-1 L/h 500—-1500 mg qd

CVVHD PMMA/2.1 PS/0.65 800—1750 mg qd
Santre CVVHD Uo ANG69/0.6 0.5-1 L/h 7.5 mg/kg bid Three
et al.?? 1,569 mL/day patients
Davies CAVHD NS ANG69/0.43 2 L/h 1,000 mg qod
et al'” CVVHD
Deldot CVVHDF NS PS/0.25 3 L/h 450 mg bid Predilution
et al.l3)

Abbreviations: ANG69, acrylonitrile; CAVHD, continuous arteriovenous hemodialysis; CRRT, continuous renal replace-
ment therapy; CVVH, continuous venovenous hemofiltration; CVVHD, continuous venovenous hemodialysis; CVVHDF,

continuous venovenous hemodiafiltration;
PMMA, polymethylmethacrylate; UO, urine ouput.

ESRD,

- B89 -

end stage renal disease; PA, polyamide; PAN, polyacrylonitrile;
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riovenous hemofiltration) & Z/ehs & AlZroz wdt
g gkor, o] whdef tidk Rete] A&Ey, #AH JA=
o] whdxfo] QWA thekst WAl CRRTE EAbollA x—*.%%}
g A ESitk AT EJH T xolE B3l AA
v gl £4 AAE fs L i 2 FF] AREE
), ¥ d7elA ARE CVVHDE Bhke ¢ 7|1 oR o4
3k glx, CVVHDF: bt tif 7 7k % 32 7jdos
ARgato] Bk gahAQl S widE ek 91933 0%3]
5790 w2} CRRT 219] Ajo)7} oFseta] wist aQlo] |
Al ¥ FAWL vancomycind} 7o) ExjEgo] ELX] ok ‘ZF
2 CRRT WAHUTE ¥ szl CRRT £} vanco-
mycin gago] HlEH?. 2 AFeME, CRRT o]
A o] CRRT =8 vancomycin® Fi&o] Hldct
(Fig. 1, 2). T80 AREE= veksh oA FollA] 2 +=
ol A7 dide] | vancomycin olEelAl 7HE Bol A
HL o = hE, FF oFE st vAES FHAa oA
% (minimal inhibitory concentration, MIC) Bt} 4—-5
i o)} £E F ol HleEAR] AadE vehle A
o7 A . AgelA 80-90% HAEE vancomy-
A BN =2 F w7t 47 H1,
ofof W o] B A=A T 2 FAgo] W] 4%
okxloltl . webd, AAE vancomycing F FEE FE
7)ol wheh A Eofof st Al7)50] Askd ik Fxel
e ge Zo7t B, auidom Bxjelo] 5000 Da
vkl ARt BAES AUASHE S8 A7 folsk
2 D}Bﬂ@ﬁleo] iy Bz E'o] xl—oui 7<1—0 B 7}
1 OHA| AHA] CRRTE 53 AA7F m=ofof b'?. Van-
comycin® 7Z-¢- dilATE] 10-40% L2 R, WA
21,449 Da o, AjAog 2o B e S sixy glon
2 CRRTE %3 wjdg ogat 5= Qob'?. ool ), 2lrjA)
oWo] A8¥ TEAECNAM vancomycin® H4 EF &
£ FA8] Qs Aol M glov, FE53k Aol
U A7 g B Aol ool At AMEo| 15
500 cc "¥RI P FRo|HA A&A "Eﬂzﬂ QRlo] Ag4
TEAE0IAM vancomycin®] oFEeHY WS Wl & A
T 29 vancomycin® AW 7@5:%0] Z¥Z}y 16.443.8
mL/min, 21.645.1 mL/min 9t} 017 Wie '] 23]
AtE A+ A1 vancomycin FAE 55.6+22.0 mL/
min ®r} w& Fxjo|Auk Moellering 5179 ATtollA]
A7150] A gl A2 vancomycin 4&°] 5-6 mL/
ming 50|, 35 4A)7F duiAel Yoz 19 HH 3.0

cin WE

- 590 -

mL/min %8| Figo] tlaixittal sz, ool nlahd &
& ot 151719 by CVVHDE CVVHDF van-
comycin g AFs 71oE s S & 5 A,
o]71& CRRTS 4] Hrl= CRRT Awgl wl#gich Al
vancomycin A&l EHEP 7199%=%= CRRTY "ol ulz}
teketlo, A= Zﬂlﬂ E«] 76%°) Gk A7t
A, ws, g A7) M= oF 30%°l st
£ 719 E KolE At %E‘rlg) 7é Zfol JEs v A
A okA|S] EAJoIY o] AV e e T 7)Y
FEIE Aleka CRRTRE Azgivkd FAHke] SA49Q1 1
A =g okxgl EAul] A Ay EAu

Q Qiztol], CRRT #H, AME- 717L ER&ELE, 2B, |
TEEE, 181 FEHe HEdo] 9S4 >
5ol & 5 Y. B A, ARES univariate
general linear model AREEFS] 9ol AT 24249 eas
130}, ey, 2ofaly, FAY ¥E S e, BE
59 3 AJ7EY B2 AlF o R vhe a1, CRRT

b 12

AF)A, vancomycin® FAEE CRRT ATV 2542 9
u] QA o3 Gl o) o]xe] thE dte} misdt
ol 1920 He= CRRTFOI Yo% CVVHD
Bt} CRRTAHE7} 2 CVVHDEZF @o] AR Ha gl ),
vancomycin ARFA] B e okralgo] Q) B oA
o|A], vancomycin®] A WH7]= CVVHDeA 25.8413.8
AlZE, CVVHDEOA 21.9412.4A17k0 % AAF A17)%9] wizk
710 3= 13AIZkel Bl A S7ko] slent, WA #
A49] 120— 180A1FHR TR AFgs] g™ 1922720 2 o
oA BESAL2 CVVHDT A 0.6+0.2 L/kg, CVVHDF*
oA 0.740.5 L/kgole=d], o= the d-date} o] 34
A7V B9} AA vEA] gkt 1 F@Ajol A 9.%91 i

FLHE Pl o] I, BT YR B9 9 o

Zouf whlz] Ao Ajo] goll ofair] sk, QQQ@E
2 P SelA] KAl HE s fAlshe A
T ol dolng AT 3 AEE Wrkehs Zlo] Fasith
Vancomycin® X84 F&5 $J8t H15Es 20-40 mg/
L, #2 8% ¥%& 10-15 mg/L7h A38 . CRRT

S W gk Bl olefe AR FEE f43]
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Fo] o] tfet 2|3 tjfs CRRT WHoR sl HHy]
7] o9 B3 el B2 7 Bosk Aot} (Table
4). AAEL & Ao A 17.744.9 mL/h/kg &2 CVVHD
7} AH&E 8¢ % vancomycin®] 3FF 0.5 g fFold 6ollellA
1915 Al9Jsly BN Hxg shs HA, H1o] % el
SR Aol Ak St 7 59, 3 el S
5 % A7 Beshlod dubARl B3t FE fAsh]
g, £ el u)Sd CRRT A%9 CVVHDE A&
79 vancomycin® Sk £ 0.5 g7} obdst g0 7 A
ZAE, 32.143.9 mL/min A% CVVHDFoM+= 3k
0.7 g8 1.0 g oA A8S d%F w57 FA=HE &2
FE o 3 vFolA, CVVHDFE £ A9} 1S3
CRRT &5 A8 AREE 79- vancomycin® A% F
o] F5= CRRT dose®l w2} 315 0.7-1.0 ¢ == A4y
Atk o] A= TV Aol tkd A ek ¢kl
v $gEAe] B0 g CRRTE vancomycin o3-S HEkst
71l ek EEskekA| xakelom, ulE, Amgo] k- 500
mL "9l e FANES dPo® g A7 o) AW
Fo7 AVes uslole 753 gorg S 53
vancomycin® g4go] wusitta & 5 §lvk= Algso]
oAtk AL 2 Ao} Hlse =] CRRTVF A8 &)
oA vancomycin® kg A5 skt =5l He
2} A7k

AEF o7 CVVHDS CVVHDE7} 244 i Al
vancomycin< & ¥ Hth= CRRT 9 Axo| vlaste] A
UlellA w1 glolon, Adet X84 o sg fA5V]
SJelii= CRRTE] Aol whe} Fof §8Fo] x|ofo} ik
B Ao CRRT A%7F 17.7+£4.9 mL/h/kg?) CVVHD
e FF 0.5 g, 21.6+5.1 mL/min¢! CVVHDFo|A+=
- 0.7-1.0 g =7t A Folgow AZESI s
A d5sEE TA] fsike 47140 5 vk 54
of e Fol £ 2do] A sk, &% vancomycin®] oF
S Ao} Aet o] S-S AR flete] U B
ot Al Ag-se] Hesjth

Mmook

(¢

(e} [e]3
L =

T A A& LA o] AMET lE ERlEelANE
vancomycin A87} Bo& A7} S3ANE L4 g
A=A (continuous venovenous hemodialysis, CVVHD)

T A54 Y9 gAoJ 3 FEA (continuous venovenous
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hemodiafiltration, CVVHDF) & 21 Sl =ul x&
GO T oREEHA ATz FEE Aol o]o] AR o
23t FAEAAA vancomycin®] oFgEH4] W] Tl A
7 Fok

g | 20089 19 14%E 20099 129 319714
CVVHD &= CVVHDF A5& ¥ 311, Awrt Qe 84
< vancomycin®] &4 Ao dF FE=7F SHE 23
350015 tdom Adnta 543t okgdty AxE S FCh

& 1k CVVHD7}F AR 842k CVVHDE7F AR 27 <]
oM Aol 7Fs ek AviAee] FrE CVVHDI A
17.7£4.9 mL/h/kg $13, CVVHDFelAd= 32.1+3.9
mL/h/kg %tF (p=0.000). Vancomycin® H4&2 CVV
HD<ellA 16.443.8 mL/min, CVVHDFelX& 21.6+5.1
mL/min It} (p=0.007). Vancomycin® A AAE&}
CVVHD$} CVVHDF 9] lje} £53tefl= oju] gl ule] 7]
7} 91dt} (CVVHD; r?=0.745, p=0.012, CVVHDF; r’=
0.452, p=0.000).
A 2 CVVHDS} CVVHDFE AUE 9% vancomycin
YA R HAAF)T 9T, vancomycing] FAEE A
A Al el Aol HlHEN o U E vancomycin F
=

A ol FHOR oFethd ¥ Q4 oo}
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