5 SR -

AP 2457 58 0l AR S8 7 i 7 3 I 244 v DD R
2 i
GRET KBEL IHR LR AR HER L IER (L NERAEHES ZE

B2
M 510260;2. ) MERAFMEZ —EREEEFA, M 510260;3. # L AZHAUWLAER %‘5%%!3,‘
M 5100304 EH=RERGFH, A AN 516211)

hE4ZES RI69;RI78.1 XEFRER A XEHE  1001-0408(2023)13-1611-06
DOI  10.6039/j.issn.1001-0408.2023.13.13
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# % 45 iy 4 # A= Vancomycin Calculator 24+ i+ L & R, AR ERMEF AR E A A X ZHEZAET AFAN S EFNZTH TR
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FHE R % F 0 B EAE A RIS, K EAE 20155 1 A —201846 A M 7 HFHE G 97 AT 2 E Kl ¢ B 4E A st mEam, b
BOMEBEET EEEREN DN EZ T4 R 5 2 E 345 (AKL) 89 2 & £ F o AR 364 B % m JUBF 89 AL L, R X
IELLIANNIT ) B ST RALIAN 144 4) B, 220 8% 09 MR SR K2 B A B R BORILIE S A T3R5 1R
B he R A B E B E G R TALE, 2 Y RAITFEL(P>0.05), 2405 F  Boh B4z (L Ie 3R RIS RS  fn i P
ABAPZ R ) B AT R B (B ARG IT/ IS ) ey 27 RATFEL(P>0.05), 248 %7+ F X EAERE(15~
20 pwg/mL) 89 3K AR Fo 0K B >20 pg/mL 49 & 2 b b £ 513 Bgeit 2 &L (P>0.05), f B AFS-HE (10~20 pg/mL) 84 ik A7 % fo 2
HRE <10 pg/mL ¢ B bt 2 F 3 A 43 F & L (P<0.05), KEAAFIZHEANERALEBE BARSCRENARERES T4
P 20(P<<0.05), 228% % A *ﬁFAKIé’-JZ:ii% T EBEMEAKIGE AR ZEFH ARG FEL(P>005), AHATE=T7d8
KIS F AN F TR0 IUEF R -F AR 25 5 3 Rt 2T 5 (P<0.05) . 458 AL ST EnSRS TR EHF LA
RAFEREAET AN EREEE T FEETHRIE N B ARSI ENAARR, LS BAZ 2R A R mEoE &4 %
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Effects of individualized dosing regimen on blood trough concentration of vancomycin and renal function
in critically ill patients

PENG Huaidong', ZHANG Ruichang®, GUO Shijing’, YANG Qilin*, SUN Xiuman', LAI Zequn', WANG Ruolun'
(1. Dept. of Pharmacy, the Second Affiliated Hospital of Guangzhou Medical University, Guangzhou 510260,
China; 2. Dept. of Intensive Care Unit, the Second Affiliated Hospital of Guangzhou Medical University,
Guangzhou 510260, China; 3. Dept. of Pharmacy, Sun Yat-sen Memorial Hospital of Sun Yat-sen University,
Guangzhou 510030, China; 4. Dept. of Pharmacy, Huiyang Sanhe Hospital, Guangdong Huizhou 516211,
China)

ABSTRACT OBJECTIVE To investigate the effects of individualized dosing regimen on blood trough concentration of
vancomycin and renal function in critically ill patients. METHODS According to relevant guidelines and the results of Vancomycin
Calculator, clinical pharmacists formulated an individualized dosing regimen of vancomycin including loading dose and
maintenance dose for critically ill patients based on the two independent variables of body weight and creatinine clearance rate.
Using the method of retrospective study, patients who were
AERTR )N AR H (No.20211A010061) ;) 4R admitted to the department of intensive care unit (ICU) of the
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in ICU from January 2015 to June 2018 were recruited in the control group. The difference in trough concentration distribution and
the incidence of acute kidney injury (AKI) after medication were compared between the two groups, the change of serum
creatinine before and after medication in the trial group was analyzed. RESULTS Totally 197 patients were included in the trial
group and 144 patients were in the control group. There was no significant difference between the two groups in the clinical
information (gender, age, body weight, acute physiology and chronic health evaluation II score, the proportion of patients with
renal insufficiency, etc.) (P>0.05). The proportions of major infection sites (including lung, urinary, abdominal, blood and
central nervous system) and treatment type (target or empirical treatment) also had no significant difference between the two groups
(P>0.05). There was no significant difference in the attainment rate of ideal trough concentration (15-20 wg/mL) and the proportion
of patients with trough concentration >20 pg/mL between the two groups (P>0.05), while the attainment rate of target trough
concentration (10-20 pg/mL) and the proportion of patients with trough concentration <<10 pg/mL were significantly different
between the two groups (P<<0.05). The attainment rate of target trough concentration in patients with chronic renal insufficiency in
trial group was significantly higher than that in control group (P<<0.05). There was no significant difference in the incidence of
AKI and vancomycin-associated AKI between the two groups (P>>0.05). In the trial group with medication duration =7 days , the
level of serum creatinine on the 7th day of treatment was increased significantly, compared with that on the 3rd day of treatment
(P<<0.05). CONCLUSIONS This individualized dosing regimen can improve the attainment rate of target trough concentration of
vancomycin in critically ill patients, especially those with chronic renal insufficiency, during the first standardized monitoring, and
not increase the risk of renal injury compared with previous empirical medication.

KEYWORDS vancomycin; critically ill patients; individualized dosing regimen; therapeutic drug monitoring; blood trough

concentration; renal function

JEE R 22 T P P BK ER R G, JUHZ T HY AR PG AR
w5 {6 7 25 BR 7 (methicillin-resistant Staphylococcus au-
reus , MRSA ) JE 4L 7£ T 5iE Wi 398 97 %5 )= (intensive care
unit, ICU) i & AL S M AL 26 84 =™ 2, BT, iy
HEIEZ MR MEEH TI6YT MRSA R4y —2k
2507 T R R R B BRI R 5 A0 B I
[ AP 235 TR 3R, IR PR 8 B ek 5 JH ot 24 A v
(LAT PR B ) B UIAH G . IR A8 2020 436 [ T4
B 2] 171 SN S E VR 3P St A [ I ¥ LT e S ooy
FUEG B 2 T~ B G R R T B R IR T
MRSA JEYL IR YT 2459 W G R ) A FE LAl HER LA AR
AAUREE (10~20 wg/mL) R 2505 Hbw , i ol i
2y i -1 (8] il 28 F 1 A (area under the concentration-
time curve, AUC) , 3 Pk AUC 5 f Il # B4 ¥ J& (mini-
mum inhibitory concentration, MIC) [/ k. {E & 400~600
YERA R 250 BARFEEY, (2R AUC HARECS
W BEME  FERRAE BT ORI AL IX . P, 275
FEARCE TS Y, BRI R T R
J7RORAS B s i) Fol 4 4 o [ N o 2446 1
Wee J7 b 2 T ™ E L i Y B AR S R Y L
10~20 pg/mL" " B AFHEHIFE 156~20 wg/mL(FRARAT Mk
FEJEED M,

T EAE B S T e i I 1 UAE L 2 A
REREAS RRERIA YT T BE AN 2L B ER IR YT (continuous
renal replacement therapy, CRRT) 25 [H 2 , 15 1 i &%
TE AR SR E RN B oA FHE I A ) T A X
THORE B, i BRI v 5 R 25 5 IR AN B BRAR Y
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A ue BE DRI A e B i A5 TR B A IR B JE T I B R I
IR N BIF 9 3 X 55 AT 5 . Vancomycin Calculator
(https://clincalc.com/Vancomycin/ ) 42 FJ 5 B ) 22
BN AR e HARS MR B [ R R 4G
T A0 A 0 e RS0 S AR SR, i AR R A
S CELR A BT B AR UL K58 5, AT
T A R T T B R W AR i 4R 4
IR R I R R . TN BE R AR I R A
B (LA SR FeBe ™ ) i PR 25 AR S 1 8 R 1 245 32/
T A, 275 OCHE R HEFE RN Vancomycin Calcula-
tor FRAFIHELE R, e b EE R T R R MRS
2575 58 I DA BE 4 AV B D e AR AR R HZ T 2
THEAE B NI ML 2, BN TR E T &
ESNUN IRl =
1 #/RERZE
L1 WNSHERRIRE

AT BN ARRUE R - (D PERARBR 5 (2) 4% 18~
80 % 5 (3) A f 40~90 kg5 (4) i RN BE B UE S AEAE ™
2 [QBH R A B, T8 O & R IR YT > 48
he ARWFFEIHEBRPRE R  (DAEF R H T HEER, B
R HZGIEARR 25 BB A1 <72 h; (2) 25 17 5
BIARTT s (3 A 77 1d; () LR B PillG s T4 5 (5)
BRI A 3 T B R AR RS o
1.2 HRAR

AT R EEPE A 52 1 7 vk . BF9E 7 RA TR B
Il R AP 92 5 I A8 B0 22 D1 2 4t o (HE A5y 2021 -hs-
34) s FAE BB I R R B R 25~30 mg/kg 1) 4 far
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F UL 4 g/d W AEHF 57 1 349 Hh 3K B HE = 2 F)
T2 LT 2 Wi SR ARG R BE 25 iRy T S 25
IR o
1.2.1 e MR 257 iR 5 A

{ifi Ff Vancomycin Calculator 8% {43135 A R 44 Ji 2 A1l
JUUIFI B 32 1 S8 25 0 oty 5 3 IR H o s R TR 4
FEEEG IR T2 2B, Rl 225 AHOCHE MR, Tl g i
HATHEEREN I ERMAMUA T B EERGERD),
(O ERAINAR TR e IES TS i s S = LI i =i D)
25 mg/kg THA; AEFF ) i LIRS W 15~20 pg/mL
NERCE ERR T R ARBOE R 0.7 Likg™

Ik PR 52 B S 11 R i | 2 1B 0 T 4% B 4G 24
7 e R HAE B 45 T I R R IRYT R 2018 4E 7
H —2021 4 12 H AR e d e B 2 B 4% U e R
524 TR D ot R T A 2 4 500 S5 5 R 45 247HiT 30
min N HAFG RGN AFIHEBRBR AE A9 51 99 A 50 4H
(R , AS B9 SEAE A A B 0], oK 15 () 0 2 30 Pk T 24 %8
HEEH , T [l B 5B 2015 4F 1 H —2018 4 6 J Fepr i
i B 2 BT vt 85 2R T AT I 24 v D 1 s 141
4 O A DNty i PR] A6 4 R B2 5 7R 45 245 HiF 30 min A
FERF G FIRANAFIHEBRAR ) S A0 A6 RERA
1.2.2 ZpAr A Im R GORVRN 1l 5 2 A R R I 25 2R

WCHE 2 R I R BORE AR R, A%, S e, 1A
JoT i, R A A g A IR B PE 2 2 4¢ 1T (acute
physiology and chronic health evaluation I , APACHE
1) VP43, 2GR, 0k 85 2RI A B IS FL AR
(serum albumin, ALB) . IfiL AJLEF 7K F-FIIGY 720 3.7 KAFHY
M IVEFACYE- , LA KT 8528 B G R R W B2 sl 23
o MR FH 20 JO 5 2 FC PH A BR AT A0 [ 2 45 SR 245
BT B RIGIT IS BARRTT AR
1.2.3 FEEHEEREEN

R B R 5 A B2 B A A e S I AL FAG £
e L] 3R ke 1 B = Y 1 N ol DN e e =
Ji T J5 4 21 (Kidney Disease: Improving Global Out-
comes, KDIGO) #E 77 1) 2% & 5 47 (acute kidney injury,

AKI) i2 Wi F1 43 G br o v i <48 h P I ILEF | T+ =26.5
pmol/L 5% 7 d WA ifi AJLAF b P4 J32 i ok HE 2 AH 1Y) 50967
FT R R 0 B IRYT R RS kA AKL, HERR
b PR 3R sl 4 F O R R R R B TR Ak
BE 2 )G R0 AKI R T 55 2 A 56 AKLL,
1.3 SitERHE

K HH SPSS 20.0 B AFHATE 43 Hr o THECTE R
Bl B R L) HL R A B o T R ]
Shapiro-Wilk £ 5 & 15 £4F & IE &40, X AF & IR 7 A
BT FORER F x + s R, 4L IR] FL SR R0 ST REAS ¢ K6
B s AFFE IR A T ORI M (Pos, P )37 201 1]
HeE R Wilcoxon BEAIR S . K /KHE «=0.05,

2 4R
2.1 24HBEIRKERILEER
RIS ZHILGY A 197 Bl FR 35, X REZH gl A 144 1]

Ho 241 MIER A RS  APACHE 11 945
I PR W ) e A 22 4 JESE 1247 L (P>0.05) . 2 41 &
B AT B A (LR A PR B IR I AR
ZRGE) b7 LEANRYT AN 5 i 22 B a2
X(P>0.05), K241 B MM NLE K22 74 41t
2N (P<0.05) A2 A I IREA 2 EH L
MRG0 L (P>0.05), Z5F0F2,
22 2HBENHEBERARELENERR ST
SHBET N HERRWE S MIEHNINR3, HER3
AL, A I T R AR EE N 10~ <15 wg/mL
F115~20 wg/mL A4 B E & L34 0 BB AL, (U2 2 41 [7)
2R TGe i T275 L (P>0.05), #Lh10~20 wg/mL K
FORE R T AR H AR VR B L e 4 R i
BR A v BE I bR 38 1 2 v T 0 IR 2 (60.40% vs. 47.93%,
P=0.022), AP, IKINH T HR R AU <10 pg/mL 1)
BF LN 17.26%, K TRTIEZHAY 31.25%(P<<0.05).,
I AN R AR X T R 2 H AR W iR bR R
(K5 58 (% ) = HEAR et SA A5 1 45012 22 H5 % g A8 3 5 491
B X 1009%] B 5 M0 BT 1, B0 20 A5 I8 M B D AN 4
BE T R R B AR AU A AR R B T R4l

Rl EREBRENHBERMAUAATREER

[k ke Sl

A&/ (mL/min)

0~10.0 >100~200  >20.0~30.0 >30.0~40.0 >40.0~50.0 >50.0~60.0 >60.0~70.0 >70.0~80.0 >80.0

40.0~45.0 1.00 0.25g,¢48h 0.25g,qd 050g,qd 0.50g,qd 0.75g,qd 0.50g,q12h 0.50g,q12h 050g,q12h 0.75g,q12h
>450~500 125 0.25g,¢48h 0.30g,qd 050g,qd 0.75 g,qd 0.50g,q12h 0.50g,q12h 050g,q12h 0.75g,q12h 0.75g,q12h
>50.0~55.0 125 0.25g,q48h 030g,qd 0.50g,qd 0.75g,qd 0.50g,q12h 0.50g,q12h 0.60g,q12h 0.75g,q12h 100g,q2h
>55.0~60.0 150 0.25g,q48h 040g,qd 0.60 g,qd 0.75g,qd 0.50g,q12h 0.60g,q12h 0.75g,q12h 1.00g,q12h 100g,q2h
>60.0~65.0 150 0.50g,q48h 040g,qd 0.70 g,qd 0.50g,q12h 0.60g,q12h 0.60g,q12h 0.75g,q12h 1.00g,q2h 1.00g,q2h
>65.0~70.0 175 0.50g,q48h 0.50g,qd 0.75g,qd 0.50g,q12h 0.60g,q12h 0.75¢g,q12h 100g,q2h 100g,ql2h 100g,ql2h
>70.0~750 175 0.50g,q48h 0.50g,qd 0.75g,qd 0.50g,q12h 0.75g,q12h 0.75g,q12h 100g,q2h 1.00g,q12h 125g,q2h
>75.0~80.0 200 0.50g,q48h 0.50g,qd 0.75g,qd 0.50g,q12h 0.75g,q12h 0.75g,q12h 100g,q2h 1.00g,q12h 125g,q2h
>80.0~85.0 200 0.50g,q48h 0.60 g,qd 0.75g,qd 0.60g,q12h 0.75g,q12h 100g,q12h 1.00g,q2h 125g,q12h 125g.ql2h
>85.0~90.0 225 0.50g,q48h 0.70g,qd 1.00g,qd 0.60g,q12h 0.75g,q12h 1.00g,q12h 125g,q2h 125g,q12h 1.00g,q8h
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x4 AREEXMAHEBRBERSRKERRENZIN

bl Rl (n=197) IR (n=144) P
RSB ol 117/80 79/65 0403
ERIM(Ps, P 64.00(54.50,71.00) 61.00(4825,69.75) 0075
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APACHE TFAM(Ps, Po))/ 5 2000(15.00,26.00) 18.00(14.25,24.00) 0.15
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il Eten 24(12.18) 8(5.56) 0038
SoflyRe 19(9.64) 5(347) 0.028
TRITRAL H RS AR )/ 59/138 39/105 0667

a: B A G AR AN LR s b w o B E AL
PRI , i USSR A SR T AL BAEG o IS
ML A e O AL

R3 2HBETHBRERRESWER

PR A pigice

R gl T S
<10 34 1726 4 3105 0002
10~<15 7 37.06 8 29.86 0.166
15~20 46 335 2% 18.06 0237
>0 4 n3 30 2083 0740
A1t 197 100 144 100

(P<<0.05) o 256 21 A0 Xt B2 20 3 4 1009% (197 f3]) F
64.58% (93 5] ) 4 8 35 U vt R 2% 1 el A7 e ) o, 2 46
it FH A7 47 75 1 ERCE 1 E AR TR B A AR R LR 25 S
THEE L(P>0.05) s {H i _E—BEp 2T 0, X BA 21 s 3
AR B AR AR B IR bR 2R T R 4 (P<<0.05) , iX
P 2 A5 I FH A7 70 R S B0 B 3R 25 S Y e B
HZ—. BHM AR =702 JERE[S 4 548 50 (body
mass index, BMI) =28] fIk & [ Il fif (ALB<<35 g/L) .J™
K 4R 14 IfLE (ALB<<25 g/L) . APACHE Il 343 =20
gy BARIRIT AR R T AR m e 2 B E T &R
H b5 28 1R B 35 b 56 5 T (1) 22 S Y T Ge i 2 L (P>
0.05). Z5HIFKA4,

2.3 2/BHEAKI L ERILEE R KK A M ALE
iER

24 B E HZ R AKLI R AR L L 5. thak
5T, 2 20 H R AKTRITT i 82 A 96 AKT G & A %
E BTG L (P>0.05) ;2 40 HZ AT =7 d 1
SRHTE 255 7 RIS AKT & A2 R T 15 55 E A E AKT
KAEFREF BTG X (P>0.05),

RGO B R ARG 2 B R NS
FRE £ ML (8 A A AR 0, A 28 X6 20 A8 35 194 1t
WUEFACEIEAT T 5007 . 253 s IR g4 A s B e i 24
55 3 K 4 I LI K A 79.50(54.75,110.00) pmol/L,
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HHAL(n=197) TR (n=144)

=8
- W AR MR BB SRR bR

Ll 1 70 59.83 903 8100105
ER>0% 60 7 4500 3 19 5278 0460
TERE(BMI>28) n 6 70 7 3 08 0759

[EAMEALB<35gL) 189 111 873 18 @ 84 00
FEGEEAMEALB<2S 85 3 388 36 19 BB 0556

gL)

APACHE TH¥4>20% 103 4 3981 o 3607 0634

A EHERAS 81 1] 58.02 a1 18 330 0031

Rtiasr 59 35 5932 LU 839017

SRR 138 84 6087 105 5 95 0078

itz 197 119 6041 % 4 5260 0214
R5 2HBEAKIAEELILE

Bt : ﬁ«ﬁ?ﬂ(ﬂil?ﬂu ‘ Xﬂﬁiﬂ(n:lfu)” »

RAEOSC R RAERN RdEm

AKI 3 1878 3 ny 0435

Tt BEEAKI 2% 1320 3 1597 0471

FZ T KA AKL 27 1371 17 1181 0605

RAETRME TR REMCAKL 17 8.63 9 625 0413

455 1 25 BT B9 100.70 (67.90, 168.85) wmol/L b 3 T[4
(P<<0.001) ; FHZGE 7 I Il ATLIEF /K SF->A 82.90(56.00,
115.20) wmol/L, 5245 %5 3 Kif 4 fir b JF, (225 R T58
22 L (P>0.05) , TR LK 1A, PE—25%F FH 25 [a] =
7 d I B B T B, 3y R B R 25 T R
B I AL /K S 55 FH 24555 3 R i 2% BT+ (P<<0.05) , 1L
FI1B. ibgs s, Xt s 25 Rl 7 d iy
T R 245585 7 RIS R P M 0 G i AL 7K -, 3
fEHBE ThBE , DB 2 7 %
3 itit
31 MUABEARMNEERETTEZSAREN
=210

P2y gl R s 253802 H bR R =100 R AL FH 24
SR I PR R %o o SRk e £ 28 O T B R VAT I E B
W, FLAZ O e T R 2 O W Bl AR
SR SN AR 13 i - 9 3 E P2 B R =13 S a7 i -
PRI A T I B 2R, 1T o R R A P I S R 4
B TIZ LA R UR B D R 2 Y
Fi AL PO T HARI A TR & 202 R R
R DRI 2 A R, Bt IASHEGE UA
Jo AL R 2 4~ B A8 & il e A AR T R A
IRALIR 245 )7 MR . W ERE B3, H RN T
R UL AU R YT I ISORN A 7 FE AN R ARG
AU B R B AR R 2507 R E B R 2 — , A
i LA Z PO BT 0 25 07 REZE 85 . AIFTER A
B R TR SR B [RLE A 2T kDY, IE S
T SEEEZ T 2SI LL , T a2 B 45 25 7 A R g
B B e FAE AR R R U M DU e E A A ok B
H kAR, i ZE BRAK B AR 7 M <10 pg/mL A9
ot e AR A I e M B TR N 2 EE R H AR
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WL IRFRR
32 MEUAHARMNELERE SRR
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X EAE BB DI RE RS . S5 RERIT, SRR g0
AR LG, ABIFTEHEAE () 25 25 07 S AR B M N T e 5 E Kk
A AKT R XU o ASBIF 5% 38 2 B 56 4 B8 3 0 FH T oy %
RIATTHE 3 R I AU /K T4 FH 24007 2 1, LDt
PRI AT e 2 EAE AR 5 O™ B e i 3 ok AR AR b ek g
IGYTFPIAE IR SRR TS TN o 9 4h X AT
B A HE SR 0 25 245 )5 S I A B0, 25 ) () i ek 7
d ARG 20 R 2 e T2 58 7 KA B LT /K P-4 FH 26558
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L BRREE OCEH E TRE LIS e R 24558 7 KR
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P38 267 I 25 7 00U 0 B M D RE 4R T iy
R B Bk e e HAE S~ B B U Y PO I T AR
SRR IZPHEE OO R 2R g T 2 IR I T 245 5
FEARBIFEBT I 2507 58— 2, S EELLIX 73 HoR 24
B 2 S AL AT 7 S 24, SO 1 i I PR
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ISP 25, RIS /2 CRRT, HASE Al H] B 1 Ry 7 I [A]
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WERARIAYT CBLHE 137 A CRRT) Y S 8 . AT
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25758 B R TE I PR 52 BRI 33X 7 03 iR K 2 25 I
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0.5 mL/(kg-h) 45226 h L B, SRR B I R 450
ISR T A RIS B EE XS5 A REH W
SR IUA/ NI A PR R AR TR I8 5] AKTHYIZ WibRifE
FIRLAAWEFE  AKT A WbR AR DA BR B bR ifi , 3X P AE
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