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Research advances in augmented renal clearance in critically ill children
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Abstract: In recent years, the concept of “augmented renal clearance” (ARC) has been proposed in the field of
critical illness and is defined as enhanced renal clearance of drugs. ARC is considered when the creatinine clearance rate
exceeds 130 mL/(min-1.73 m?). An increasing number of evidence has shown that ARC is commonly seen in critically
ill adults and children. In critically ill children, low drug concentration due to ARC may lead to treatment failure.
Unfortunately, ARC is often neglected due to the lack of reliable tools to assess renal function in critically ill children.
Therefore, with reference to the articles on ARC in critically ill children, this article reviews the concept of ARC, the
pathogenesis of ARC, the influencing factors for ARC, the identification tools for ARC, and the influence of ARC on
pharmacokinetics/pharmacodynamics of antibacterial agents and clinical outcome, in order to provide a reference for

clinical medication.
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1 ARC B4

T HAESE, ARC BN Ry 02 Al J0E R E ) —
AN G, B E R A R 20%~65%"
ARC J&38 5 IEH SR A, B XG5 N 2y
P PR i RS . X — 3 AR R Y L NER
JE 14 R (glomerular filtration rate, GFR ) F% 38 fil,
1 1 R 5 FH CrCLAE N GFR B R EE 5. H i
FE N FEEIE B T, = E B0 ARC E L
CrCI>130 mL/(min- 1.73 m*)™, SR 1M, A% T A
[é] 5 1Y CrCl B, XF T & HE 8 )L ARC 1 & X
W = 45— iy iR, Hirai 5 P16 L2 ARC & X
Fo Ak v B9 B /N BERYE 3L R (estimating GFR, eGFR )
= 160 mL/(min-1.73 m%); Avedissian %5 ' ¥ JF
#r 1~21 % f& FAE )L ARC B, B Hoe X8 Tl
5 B % = 130 mL/(min- 1.73 m’), [&] i 5 JR
CrC1>160 mL/(min - 1.73 m®) {2 & M1 5¢; 1 Lee 25
MK K eGFR>110 mL/(min - 1.73 m?) 7] DL B 4 ) i
MifedE )L ARC &4, B2, XFILE, H
FHBEDREAW BT RE, BIEER & —
ANFEEERY . WEEhAYIRAS, ARC AYRE SN 2 75 PRI wfe
M F, FRITF R REE R ARC BIEE X AT RET
AHER, RARILFRFLERS BT ARC BIH )2
AT RE S AT L3

2 ARC HI&R &M

H AT ARC 19 & A= L 32 2247 78 W i 2
Vb, 4B RAE RN ZR G AR AT HED BEAE 25 (renal
function reserve, RFR ) ", R Z A N4 5 458 KW
ZEAG MR A T S RE AT TR A YR A0 i R 1 R
G Q| S ¢ s o 1= ) [ P 2T 4
R R R AR 52 I AN M BT M2 Ry R, =
205 U iy DA B ek D RE B E . RFR
SR M SE A 45 GFR G AR 3 al e B0 1 1Y) fE
T, WEEYR. mEARE . MRS AR LT,
H T L7 A R T A L L 7 A R AT B
B /NERBE G 0, SR B DR Th g, P
B L ISR A R S RFR 06 B9 2L

3 R‘EESHRILARC ZEMEMESE

TERN R E R, ARC E S AI4AERS | B4,
JCICIR i A L A I e T T AR B A D A
X, HABFRRWEETF A E BBty Bk,
UGS mEF ok SO . mARA 4
KRG 2 g itk — e s B

H B P SOk B B FE 2L ARC
RN 2, De Cock 25 " & LI 45 TR 24
Xif e s AE AR LA B IO i B B, BT
PEARZ Wi B R T R A G, VR R i m
FE 24502 S e s P L RR R B S8, ik,
Wi ARC 11 % A 5 455 5 7 o 28 DDA O
Hirai 55 "' YE—T00TH H AR L#E ARC ZARYFSE
TUARGE T PR e A & U2 ARC R AR HE—
ST fE B 2 (OR=5.86, 95%CI: 1.98~21.66;
P=0.003 ), -5 UL MR R 2WNE R B E A,

4 fEEERJL ARC BiTEAE

FURTIA N GFR JE VAL IE S RE 09 e AR AR
1T GFR JCi: B , o o 2 I 2 B A1
PR A PRI RR I O BR AR AR

SMIBYERRIC Y G FE 20 . R PE R AL ZR AR
R 99m £ - “ZIm =ML LIR . B 51- L%
PR, PR 2B/ Nk i AN 22 B/ IVE IR
SRR, ORI GFR B9 &brit ™. 4R
T 3K 600 £ 7 vk s AN A% B Bt AR BB, sl 7
WO TR, WAETILERMREMH, T4
XK, BUBEALE A GFR ANEMERRICY), R
LI R 3 1) 22 AP AN g AR RE L 7ERR S T2
IHH B T fEEAE B, HAER N ARIE, 5
Xt LB AT FA AR B R g

FI I R 220 F A T IR AR O [ I Y
AL EF ( serum creatitine, Ser ) A1 Bt 1 2 C (cystain
C, CysC) | =37 B 77 FEARAL ST GFR. {H7E & B AE
BILH, W T Ser WBEZAERE . MG, PR, WR
It WUABPEER R, HANGE R E R E
i, RO NVE R, N2 ICU KR A
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B, FEONASR Ser A%, AT Ser il H
GFR A sy "', Udy 25 " Fe#g 7 3 T Ser Y
=R EEIAL ARC AOUERAPE, IZBFIE4NA 100 £
WUEFIE# W fa dE B 5, FE WA Arh 28, 4
120 mL/(min - 1.73 m*)<CrCl < 149 mL/(min - 1.73 m’)
WF, B RN T CrCl AN, BOA B
TR A FIAKE B 24 CrCl = 150 mL/(min - 1.73 m?)
At i (5 AN A B B2 B 550 Barletta 55 ' 1 Ruiz 25 1)
WA B AH A 45 R, YAFTE ARC I, 50 &Y
PR CxCLAR L, FETF Ser B FEAEHEKAL T CrCl,
CysCJ&—FMI s R AR & 1, 5 Ser AHLL,
AR L M LS LN, R N
Ay, TEFGESE B GFR 228 by, Hok EE
AR T Ser, BRI & —Fp AT LI Ser 1)
HIRPERRICY) ™, Steinke 25 21 [ B4 HT 100 4]
fa mAEARE (16 1] ARC) fdi FHEET Ser Ml CysC 1)
AT CrCl SRR CrCl 1 — 8, 45
RIFHT CysC Y BIFEA Won AT,
B B T ARC BB CrCL, HTEfaE
SEE LT, De Cock 25 M 451 CysC S5 Nk 2597
BRfGYeE R, DA HAT RLACA R ) B AL
ARC MW TE T H . SRIMTA 24 AN CysC W2
R SRS S ARG . C RN R 5552
Wi, PR CysC RETS HERA PPl & FRE L E SO REAT
TS

A 1B 22 1 SR SR fiT 3% 82 PRI SR 4R
B 72 1) CrCl 2 PEA f& 58 HE B T g 1Y) o v 6 7
2 PR CeCl 5 AP R R G AR AR W B 5 BR
REYIMISE, H5IHAR eGFR M, SR & AE
ARC BE M E ik P, H bR i) JRIBCR S i
[ 24 h, (EXHRAASRERN KM AR EIE, FIE
MR AT AR 2, A28 118 8 h il &
[ CrCl HAREIC R GFR AYHFEAE 1k 7,

5 ARC XMEEELEILINE Y PK/PD K

A

6 BT RAE N . ZHEUK I S B A
W) 5345 25 FH Capparent volume of distribution,
Vd) B§h0, FEEEE R F e AR i 2 5
B Vd; A, BER R
JHFE D RE A . 3% 25 VB A AT v AR S JEE it 4

BT ST BOO )2 AN [R) R JE 5 )
PN AR ARG R T T ARCOIRASHE— 2 i 24
Y PK S48, A S E8TH 25 W W3R 7 B 1) 2%
FebL BRI R, HAETOCT ARC S8 25903 R
i A F 9 2 DT e T R AR B T 2
Y, WoOT i ER . B WIS R A S B
.
51 ARC XxtHHEZ PK/PD K&

N EREEREIUE Y, & BRI
FH S0P AR 4 i (0 A A BK T L 3R B A 7 33K TR R TS 245
Jor BR T 5 | A R 1 — R 2. H: 909% 22 i
R, Z9WNEERERYE CrCl BRI R A0
SETTRE B PK/PD 2800 45 25 il 28 F 1 A (area
under the curve, AUC ) 55K FE ¥ E ( minimum
inhibitory concentration, MIC ) A9 Lt {H, Bl AUC/
MIC = 400°", HajiF5E K Z I EiE ARC L
i CrCl 57 B R 25 JE (vancomycin serum
concentrations, VSC ) £ i # 5¢, 5l A 4R 1E —
£

Hirai 55 ' A0 76 & R i PR 48 it s 2 1)
gL, B E R eGFR [ = 160 mL/(min - 1.73 m%)]
S5 ERN S RFEMAE, XS EIL
IRBE AR, T BRI B R IR
B, Avedissian 25 VWL 2 T 250 ) A R AE L,
12% B IL & ARC, 59E ARC A ILE, ARCH
Tl % R W R R 5 [91.7 mL/(min- 1.73 m) vs
141.3 mL/(min- 1.73 m?)], VSC ANiAFRFIGE (52%
vs 79% ) . Lee %5 " @t Z N K01 &K L eGFR 5
VSC 778 i #F 40 M (R=1.002; P<0.001) , T
F Y eGFR J2& 7 1 5 2 IR YT ML A S7 fa i R 2
( OR=1.002, 95%CI: 1.001~1.003; P=0.001) ,
Ff 8 eGFR=110.51 mL/(min - 1.73 m’) 1 A 0 J7
TR B AT TR S B
5.2 ARC % B- MEERREIE 24 PK/PD M0

B- NIRRT 20T is) . Wb, &
PEAREL SR 22, 2 LR ERE S Br fie i FH I B v 24
Yy, G RYT R0 AH OC S ECR i B B 1R 25 vk
Bt MIC [ RF2EmTE], BP %TSMIC, 45 & 5 Jik
YRIBFIE AN, %T>SMIC sy, Al DL &G B
BE PG IRTBUS , AT R0 40 245 it 25 14 1)
Fers Pl

De Cock %5 " RARGE T f& EAE £ )L ARC (1)
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KA, WEFEAIA 50 ] i LB 5 PG ARR e Fir 4t i
B 2 B T L 2540 S 2=, SRR
B0 B PG PR 24 1 1 I 24 e T BE A 4 A R SR
(1699 L/hvs 10 /h) 3 ARC S50 T WIATF U EE )
B, RS R AT B R A RS I R IR T R
W A LR E R e o f B R o . B
BT SSPa MR AERR B, 2 /D 1 4 h 457 25 me/ke
(FETPTSEPIAREST ), JUHXT T ARC L, 1h
R T 5 ik 4k v . Béranger %5 ™ i F 52 4%
R WA e AL G FERE B LR P8 b fth s 2L 1 )
W%, RIXTT ARC L, 8t K fiE sk
TR 2 A3 T 509%T>MIC F1 100%T>MIC H
bRZ8, BlJG Z TSRS T BULEAR A IR FL
VUMt s L 20 225 e 3 2 T 184 ) 245 4 B o
BRI Vd TR, ik B8 m TR 254 PK/
PD SHUENAAMER, BVASR RAIT IR,
WOAS [R) R B 16 o 465 245391 it 0 A K Ay e P[], 0
AT 25 7 B far ) 1,
5.3 ARC X&EMREFEMNELY PK/PD B30T
AT RIS R A Y, BAR
Ky AEZERM (0.5~7.5h) , fEAFEE S
2V BE (Cmax ) F1 AUC 5 5 I 417 1 Wk 32 LA
ARG R AL, BT 0 PK/PD F5 4R £ 2 N
Cmax/MIC, FfE = 8~10 5 AUC/MIC = 100”",
X HESE ARC A, T B EF BRI Vd S,
FEAUC BEFEAR, LR Z g 2557 4 fE
K F] PK/PD (Y BAEFE . Yu %5 ™ g AR tE IR
A RO AR L B be A ANl be s ) LEE KR R 2 1Y PK
SR, SARRG B ILA L, MR RE i be )i L
BT oK B 25 W) T BR R A Vd SE RN (5.36 L/h vs
7.22 L/h, P<0.001; 18.7 L vs 22.7L; P<0.01) ,
SRR R B BEIGIT W B B IR OC, A A m
i (20 = 25 mgkg) LASRAFEE A PK/PD
S

6 ARC XfEEEERILIGKESFRIZZ

ARC X B I A 45 ) R 52 Wi 15 47 T o G
SRRV 2705 0, A 22 2 DA R 1 A 1 U o 6
SHUR W07 B A G, AT RE S 2l
PRIBTT I ML M 25 PE R 72k o Cies 45 P73 X
ORI ARC S8 LT 258700 #7502 A U 34

B RAT T B B RGEA R R IR RS SR o
SRIMT— B 4324 A ARC XoF I PR 2 o) 14 L S5 i)
(ELAFRIHE, DR 25 W 035 Y7 i JBE ) B 5 vl fig 2 22
HUE RO VA 88, midk ARC; Hk, B
P AR CPOIE TS ARC AHSC, X0 EAE R
I RS Ryl 7 AR IE TR RS20, R RE R 245 )
AR ML R Y T 2 JRy . AR, X SRR
WO Z Ik RIFFE LA

7 REERE

Hirx Tfa &)L ARC IIRFFR AL, JEHXT
THEHEE L ARC PEAS T EL I R SS 5 (4 52 ma 4
ARG, KT BT RN S Fs
() GFR P4 T ELERTT ARC % LIRSS = il B 5
o, AN, YAT ARC X LG R s 3
BURTEPIR ) b, RRTE T 2% BN ICU
R A LA 25 (R AE RE R, LS 2T
AL 7B R AT IESE Y8

B2, SEDEAE—FE, ARCTHFEGIRRK
e R EA, F AU S ERE B LPGE A
YERRAE S, WM L A R, A
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