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Pharmacokinetic Study of Rocuronium Bromide in Patients with Different Degrees of Burn

HUANG Ruiping ,BU Yinghui, JIAO Shulan,Ll Canxing,Ll Mengfan,SI Yongyu,ZHOU Yijiao,XIANG Bingbing
(The Second Affiliated Hospital of Kunming Medical University ,Kunming,Yunnan ,China 650101 )

Abstract: Objective To investigate the pharmacokinetic characteristics of rocuronium bromide in patients with different degrees of
burn. Methods A total of 45 patients admitted to the hospital from June to November 2018 and planned to undergo the burn
surgery were selected and divided into the control group (undergoing scar excision,repair and cutaneous autografting) ,the moderate
burn group (undergoing scab excision and cutaneous autografting) and the severe burn group (undergoing scab excision and
cutaneous autografting) based on different degrees of burn,with 15 cases in each group. Three groups were given target — controlled
infusion (TCI) of sufentanil at a rate of 0.4 ng/mL,and intravenous injection of etomidate (0.4 mg/kg) and rocuronium bromide
(0.9 mg/ kg) for anesthesia induction was conducted after the effective analgesic mass concentration reaching 0.35 ng/ mL. The
anesthesia was maintained by a combination of intravenous anesthesia and inhalation anesthesia. During the surgery, three groups
were given TCI of sufentanil (at a rate of 0.4 ng/mL),continuous intravenous pump of dexmedetomidine [0.4 wg / (kg-h)] and
inhalation of 2% sevoflurane. Arterial blood was drawn at 1,3,5,10,15,20,30,40,50,60,90 min after anesthesia induction, at the
time of TCI stopping,at 1,3,5,8,10,20 min after drug withdrawal. The blood concentration (C) of rocuronium bromide was
determined by the high — performance liquid chromatography — tandem mass spectrometry (HPLC — MC/ MS) , the optimal
atrioventricular model was fitted,and the pharmacokinetic parameters were calculated. Results The C of rocuronium bromide in the
severe burn group at 1 min after anesthesia induction was significantly lower than that in the control group,and that in the severe
burn group at other time points was significantly lower than that in the control group and moderate burn group (P < 0.05).
Compared with those in the control group and moderate burn group, the central compartment distribution volume (V,), apparent
distribution volume (V,) and clearance rate (CL) of rocuronium bromide in the severe burn group were significantly higher, the
elimination half - life (¢,,,,) and mean residence time (MRT) was significantly shorter, the central compartment elimination
constant (K,,) was significantly lower (P < 0.05). No body movement occurred in the three groups during the surgery, the
spontaneous breathing was restored 30 min after the surgery,and the extubation was successful. Conclusion Rocuronium bromide
has obvious pharmacokinetic changes in severe burn patients at hypermetabolic stage. We can increase the dosage appropriately for
good muscle relaxation conditions in clinical practice. In severe burn patients,rocuronium bromide given at a single dose of 0.9 mg/kg
has a good effect on muscle relaxation.
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Tab.1 Comparison of the general data among the three groups

R3 JAEBEFERENHHFSHLR (X £5,n=15)

Tab.3 Comparison of pharmacokinetic parameters of rocuronium

(n=15) bromide among the three groups (X +s,n =15)

A gl R 4 TERGA X e gyl PRt A TERGA
BA(F 14, H) 9/6 6/9 9/6 K(L) 4.87:0.43* 4.54£0.52* 6.48+1.03
E#(X+5,%) 34.5:11.6  42.9£10.1  39.9+10.7 (L) 17.29+1.10* 16,06 1. 48* 20.63+3.10
KEF (X £5,kg) 64.2+11.3  57.8+7.7 61.2+9.1 K,(min) 0.09+0.018*  0.03£0.019*  0.034+0.005
47X £5,em) 166.54.8  164.8+3.7  164.5+3.6 Ky(min™) 0.205 +0.052 0.1880.125 0.189 0. 142
BMICY 5, kg /m) 23.5:4.4 20.4:2.7 2.7+3.1 K, (min”") 0.146 +0. 067 0.167+0. 149 0.102 +0. 054
ARATALT(X £5,U/L) 305103 26.8£16.1  37.8+12.0 Ky (min™) 0.036 £0.029 0.022£0.010 0.037£0.013
RHT Cr(X 5, pmol /1) 72.8:244  642:161  56.8:14.7 K, (min™") 0.014 £0.006 0.018£0.013 0.019 +0.006
AR A(X £5,g/1) 38.64.9*  34.1£51%  28.1:39 CL(L/ min) 0.25140.005*  0.242+0.065*  0.3320.05
FREARRA (X +5,min)  103.3£26.6  136.7+52.2  120.0+19.0 1, (min) 2.97+1.30 407132 3.59+1.34
A9 Gk F (X +5,ml) 1900.0+141.4 1838.9+351.6 2116.7+220.6 1 p(min) 2116+ 17.88 26.43 +18. 36 2516+ 11.77
Ak g (X +5,mL) 200.0+89.4* 322.2+148.1* 533.3+81.7 tm(min) 67.67+5.06* 65.42 +6.00* 51.33+5.94
AP RE (X 25,mL) 308.3£64.0  360.0£29.6  310.0£132.7 AUC, [pg/ (Lomin)]  7062.06+1393.38  6924.91+2003.24 624662 +2381.00
REHERH (X £5,min)  16.8£6.0 16.6+5.0 18.0+3.0

E: 5 EERMGAE, P < 0.05. F &R,
Note: Compared with those in the severe burn group, *P < 0.05
(for Tab.1 - 3).
®2 JABEAEAMERTERZRNARELRE(X £5,
ng/mL,n = 15)
Tab. 2 Comparison of blood concentrations of rocuronium bromide at

different time points among the three groups (X +s,ng/mL,n = 15)
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1486.03 + 116.99*
1159.08 + 122. 15*
933.43 £ 94, 54*
537.46 + 101.98*
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430.70 + 228. 86
418.63 £245.17
379.35 +189. 05
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277.52+112.00

7323.63+613.95
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3675. 66 +591. 02
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