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Pharmacokinetics and Pharmacodynamic Evaluation of Teicoplanin in Elderly Patients with Severe
Methicillin-resistant Staphylococcus Aureus Infection

CHEN Xiao?, CHEN Pu®, LIN Yuanyuan?, XIAO Zhongxiang®, SHAO Chuanfeng®, ZHAO Leping® (Yueging
People’s Hospital, a.Department of Clinical Pharmacy, b.Intensive Care Unit, Yueqing 325600, China)

ABSTRACT: OBJECTIVE To investigate the pharmacokinetic differences and pharmacodynamic evaluation of teicoplanin
in elderly patients with methicillin-resistant Staphylococcus aureus(MRSA) pulmonary infection. METHODS The 50 patients
diagnosed with MRSA pulmonary infection from September 2018 to August 2019, the culture of lower respiratory tract sputum
specimens before treatment indicated MRSA infection and sensitivity to teicoplanin. All patients were given intravenous
teicoplanin, the first three doses of 400 mg, once every 12 h, and a maintenance dose of 400 mg once every 24 h. The
maintenance dose regimen for patients with Cmin<10 pg'mL~! measured before the fifth dose after reaching steady state was
changed to 600 mg qd. Teicoplanin 400 mg or 600 mg for injection was dissolved in 100 mL 0.9% sodium chloride injection, the
administration time was 30 min, and the course of treatment is 14-21 d. The 2 mL of venous blood was collected at the specified
time, the blood drug concentration was detected by HPLC, and the DAS 3.0 software was used for processing to obtain the
pharmacokinetic parameters of each patient. After reaching steady state, the pharmacokinetic parameter of Cmin>10 pg-mL™!
measured before the fifth dose was set to A. For patients with Cmin<< 10 pg-mL~!, the maintenance dose was adjusted to 600 mg
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qd, and set the pharmacokinetic parameter of Cmin>10 pg-mL~! as B before the fifth dose after adjusting the dose. Patients were
divided into severe and non severe groups according to APACHE II score and SOFA score. Comparison of clinical treatment
efficiency, bacterial clearance rate and adverse reactions between the two groups at Cmin of 10-20 ug-mL~"and 20-30 pg-mL™",
AUC/MIC=345 and <345 combined with PK/PD principle. RESULTS The pharmacokinetics of teicoplanin was best
described by two compartment model. The loading dose was the same, the pharmacokinetic parameters of group A with 400 mg
maintenance dose and group B with 600 mg maintenance dose were as follows: Cmax was [(32.28+15.16)mg-L~! vs
(65.73£28.96)mg-L'], t1/2 was [(86.24+10.61)h vs (70.51£11.78)h], Va was [(2.73+1.32)L-kg™! vs (2.58+1.02)L-kg™!], CL was
[(0.11£0.05)L-h~"-kg~! vs (0.13£0.06)L-h~!-kg™'], AUC0- was [(2 698.16=1 603.25)mg-h-L! vs (4 076.85+1 873.09)mg-h-L™'],
AUC(-w) was [(4509.3342 786.54)mg-h-L™" vs (7 193.58+4 109.81)mg-h-L7!], the difference was statistically significant
(P<0.05). The clinical effective rates of patients with SOFA scores <5 and >5 were 65.71% and 53.33%, and the bacterial

clearance rates were 65.79% and 47.37%. The clinical effective rates of APACHE II scores <15 and >15 were 63.64% and

58.82%, and the bacterial clearance rates were 63.16% and 52.63%. CONCLUSION The pharmacokinetics of teicoplanin in
elderly patients with MRSA pulmonary infection is quite different. Combined with PK/PD principle, it can provide a scientific

dosing plan for the individualized treatment.
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255 0, 5, 15, 30, 45min, 1, 2, 4, 6, 12,
24 b A SRR A X A0 A A s e i 3 A R DK AL
BFMAE Conin <10 pg-mL~" 75 JEEE L3550 B A SR
T R 2 425 7)o A FEE A P e R DA R i) g R
J7 NHGE K. & EDTA Histidas . 1 180xg &
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Tab.1 Pharmacokinetic parameters of teicoplanin

EipIEe 2 A B
Crnax/mg-L7! 32.28+15.16 65.73+28.96
tip/h 86.24+10.61 70.51£11.78
Va/L-kg™! 2.73+1.32 2.58+1.02
CL/L-h™"kg™! 0.11£0.05 0.13+0.06
AUCg-»/mg-h-L! 2 698.16+1 603.25 4509.33+2 786.54

AUC (gc)/mg-h-L7! 4 076.85+1 873.09 7 193.58+4 109.81

T A BT BAE LRI 5 ARSI Crin>10 pgrmL™!
WZGEEBEG B Crin<10 pg-mL! MR T AERS IS 26 5 K
IAPIRTINAS Cpin= 10 pg-mL~" 1 PK 50,

Note: A refered to the pharmacokinetic parameters of Cpin>10 pg-mL™!
measured before the fifth dose when all patients are infused with
conventional doses; B refered to the fifth time after the maintenance dose

is adjusted for patients with Cupi, <10 pg'mL~' the pharmacokinetic

parameters of Cpin>10 pg-mL~! measured before administration.
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A R TR, BERI T RN 0%, 4558
K1,

100 100

AR % éz» £ & & *
@;@
1 MRSA * #UH 2 4 W i 25 &
Fig. 1 Resistance rate of MRSA to antibiotics
2.3 IGIRARCE S R
ABEFE 50 BB ETELIRAFERET,
SOFA P43 <5 HI>5 Wi RA RCRIT 3N 65.71%
F153.33%, HBEIHEERZR 514 65.79%F1 47.37%.
APACHEII 1F4r <15 FI>15 Il R A SR 51 0
63.64%F1 58.82%, HMEIEFRFE/THIH 63.16%F
52.63%, ZEHRILFE 2,
24 ImIKARCE
241 HWWEZES 50 Bl B AEBR AN
[F“ERE T, Cmin &&F 10~20 pg-mL~" F1 20~
30 pgmL~! WIGIRAMCRAERENZR. Y
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Tab. 2 Clinical effective rate and bacterial clearance rate
of patients with different disease severity

R
iR AME ﬁ'lﬁ“}/\/l‘ (%gg)ﬁi) 'mﬁx N (ié&%@?ﬁ%)
SOFA <5 35 23(65.71) 38 25(65.79)
>5 15 8(53.33) 19 9(47.37)
APACHEIl <15 33 21(63.64) 38 24(63.16)
>15 17 10(58.82) 19 10(52.63)

Crmin 10~20 ug-mL~' B}, SOFA>5 fil APACHEII>15
(I PR 3% 9% SOFA<5 Ml APACHEII<15
%5 24 Cin 20~30 pg-mL~" i}, SOFA 1 APACHEII
T o8 K/, Il R A B A Crin 10~
20 pg'mL~' i, ZERIEE 3,

T3 BEATE AR E N E AR R E

Tab. 3 Clinical effective rate of patients in different valley

concentration range %
SOFA ¥4 APACHEII #¥4}
Cmin/llg' mL"!
<5 >5 <15 >15
10~20 64.29 28.57Y 60.71 28.57%
20~30 71.43% 75.00% 80.00 80.00%

i 5 SOFA<5 W4, YP<0.05; 5 APACHEI<15 &, 2P<0.05;
5 Cin 10~20 pg-mL~" [LAE, 9P<0.05,

Note: Compared with SOFA <5, VP<0.05; compared with APACHEII< 15,
2P<0.05; compared with Cpyin 10-20 pg-mL™!,9P<0.05.

242 AUCMIC 5 50 i ey o e
AR B R, AUC/MIC=345 Fl<345 1l
IRB BRI BEHZES . 2§ AUC/MIC<345 Y,
SOFA>5 il APACHEII>15 IIfii )R %% 2495 SOFA <
5 Ml APACHEII<15 fik; *§ SOFA<5 FI>5 &
APACHEII>15 i}, AUC/MIC =345 [1ilfi RAT 3%
Y AUC/MIC<345 &, 25K 4,

F4 BHETE AUC/MIC & B M ol KA 3 %

Tab. 4 Clinical effective rate of patients in different
AUC/MIC range %
SOFA PF4) APACHEII 143
AUC/MIC
<5 >5 <15 >15
<345 54.17 16.67" 66.67 16.67%
=345 90.90% 77.78% 55.56 81.819

. 45 SOFA<S b, YP<0.05; 5 APACHEII<I5 [£#, 2P<0.05;
5 AUC/MIC<345 [hig, YP<0.05,

Note: Compared with SOFA <S5, VP<0.05; compared with APACHEII< 15,
2P<0.05; compared with AUC/MIC<345, ¥P<0.05.

2.5 IR ERRER
251 HHREZES 50 HIlEREGL B ETERIRA
R ERET, Cmnin 4T 10~20 pg-mL~" Fl 20~
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30 pg-mL~! A AR RS BR FAAE R EH2E S 0 Y Cain
10~20 pg-mL-" i}, SOFA>5 Fl APACHEII>15 14
B R R %8 SOFA<5 Ml APACHEII<15 fi%; 4
Crmin 20~30 pg-mL~' i}, SOFA fl APACHEII JGig
SMHE RN, AR 1 BRI 5 Conin 10~20 pg-mL~' 5,
G 5,

RS REAETAARETLEANEERFRE

Tab. 5 Bacterial clearance rate of patients in different

valley concentration range %
SOFA PF43 APACHEII 43
Cmin/llg' mL"!
<5 >5 <15 >15
10~20 63.33 20.00" 61.29 22.2%%
20~30 75.00 77.78% 71.43 80.00%

. 5 SOFA<S Ib4F, DP<0.05; 5 APACHEII<15 b, 2P<0.05;
5 Cpin 10~20 pg-mL! FLAZ, YP<0.05,

Note: Compared with SOFA <5, DP<0.05; compared with APACHEII< 15,

2P<0.05; compared with Cpyi 10-20 pg-mL™!, 9P<0.05.

2.5.2 AUC/MIC 25 50 f5fiidl ey i e
SEAE S EFEE T, AUC/MIC =345 <345 f4
SRR R EEER . 2§ AUC/MIC<345 i,
SOFA>5 F1 APACHEII>15 [ 40 & i % 38 24 &%
SOFA<5 Fl1 APACHEII<I5 fi; 4 SOFA>5 #{
APACHEII>15 I}, AUC/MIC =345 Wyl KA S0%E
Yt AUC/MIC<345 15, 253 6,

#£6 EHFAETRE AUC/MIC it B W8y i & e

Tab. 6 Bacterial clearance rate of patients in different

AUC/MIC range %
SOFA P43 APACHEII 43
AUC/MIC
<5 >5 <15 >15
<345 72.73 20.00Y 70.00 33.332
=345 56.25 77.78% 55.56 85.719

#: 5 SOFA<S5 [#, YP<0.05; 5 APACHEII<15 [, 2P<0.05;
5 AUC/MIC<345 [b#z, HP<0.05,

Note: Compared with SOFA< 5, VP<0.05; compared with APACHEII< 15,
2P<0.05; compared with AUC/MIC<345, ¥P<0.05.
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ZEXHIETR YT I #A BH S A G, R DL L At ™
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TR EA R, A5 BRI I 24 vk B
FEDRT I RAT SR R R bR AL R s, JE AR
— AL G BB AR, | R AR BTIRE A
BUIF RIS, SXARARFIE A Z AL
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R MAN S R EAR TR E e B (HE, Y
AUC/MIC=345 i}, FiE5AEEAE B H IR
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45 AUC/MIC HEATRIE IR, U HDE FAE R
(SOFA 143>5 Fl APACHEII ¥¥-53>15) 5 )W %11 7,
A LA Y 0 R

EANC A I REZ P THEAR Cuin K TFA
RN RGOS, B E NI X
SiE MRSA fili AR B, TR E W 4Er i &=
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50 B8 PR bR AL SR ARAT 5T RRANTA L £
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P 2 BRSNS 2 bk Mo mE A 2
o 3 PR . MR 1 BEEIRYT R, BN
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BITE™ AN RO R A

W 477 PK AT PD 4000 B0 © 1k ik
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