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Monitor the Tigecycline Plasma Concentration and Study on the PK/PD Compliance Rate in Critically
111 Patients

JIANG Tingting', XU Ying?, LIANG Pei*(1.Fujian Provincial Hospital Jinshan Branch, Fuzhou 350028, China; 2.The
Affiliated Drum Tower Hospital of Medical School, Nanjing University, Nanjing 210008, China)

ABSTRACT: OBJECTIVE To monitor the plasma concentration of tigecycline in critically ill patients and calculate the
PK/PD compliance rate to provide a reference for using tigecycline more rationally in clinic. METHODS The 45 critically ill
patients included were divided into high and low dose groups. The trough concentration, intermediate concentration, and peak
concentration(Crmin, C1/2;, Cmax) after the 7th administration were collected. Caculated the AUCo.24 and AUIC values and PK/PD
compliance rate at different infection sites, and observed 2 groups of adverse reaction conditions. RESULTS The Cmin, Ci2s,
Cmax, AUCo-24, and the overall compliance rate of PK/PD in the high-dose group were significantly higher than those in the
low-dose group(P<0.05). The compliance rate of high-dose group in lung, abdominal cavity, skin and soft tissue infection was
higher than that in low-dose group, and there was a significant difference in the compliance rate between the 2 groups in
pulmonary infection(P<0.05). With the increase of the minimum inhibitory concentration(MIC) of pathogenic bacteria, the
PK/PD compliance rate decreased significantly in the 2 groups. A total of 7 adverse reactions occurred in 45 patients. There was
no significant difference in the incidence of adverse reactions between the 2 groups. CONCLUSION Tigecycline is safer in
critically ill patients. Higher doses shall be given when tigecycline is used for pulmonary infections and skin and soft tissue
infections, especially pathogenic bacteria with high MIC.

KEYWORDS: tigecycline; critically ill patients; PK/PD; compliance rate

BOINFA R —ADR E M 20 B R
HEAE ] TR T R VE BRI, R IR kB AL
,/\JEUL&H:E&HTHFEKE’JJEFQEEH%E*?@?“
Yo FEMRSL, B3k z 0 K8 o i SRR S

e T 95 97 B2 B 3K 45 14 il 98 (hospital acquired
pneumonia, HAP), {H—SEHff 7 4l T HA
PV GfAE ICU g, MR EY T ZH T2
21T 24 A A RS o

A5 22 2 24 B == IR PR o 38 R T HH R B I Pe i

. BT MAMUEEER R, Bl RAES

TR BN S NRE T A, R B NI R R B
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R YR 253028/ 25 302 (PK/PD) S HB), 1 BAK
PK/PD Hbs EEH R TR KA. HEf, W
HOENB A REAT T &P RE- R, i
E T B RIBITH AUC24/MIC(AUIC)HT 5.5
BN e R IR U S AUIC=17.91; &
FMENE S Y. AUIC=6.9651; HAP: AUIC=>
4,567 T F 8 I 0] A I ER 2R 9T 0 EORE AR
2GR B AT W, T B AN [ A R G 1Y)
PK/PD kbR, Iyl R 50 -& 2 A8 &5 i3k 2
Rpts%E,
1 BR5E®
1.1 R

X 2017 4E 1 H—2017 5 12 H rd 5t itk BB
NAE ICU BLAE & Iner 25 i ik 2 24 1) 0 R 3t
A7 [ L 53 AT

PN OFF G MR MR, K
JUR R R k32 LR S 2 Wik v s @B IS R A
FABF[E]>72 h B e i 2596 5« HERR bR fE: D4E
<18 % s @B ¥ BV 3 2 2K s s @5 IR
@it 2 <72 h &
1.2 H¥ERE

WA B SRR . PRI & . APACHE 11
P43+ SOFA V4 ISR, A A B R,
RIRFEE R B RMAAENSE.
1.3 I 253K E
1.3.1 $#5ik FIEA: &5 100 mg, M5
50 mg q12h 4E%F, FERKEE L he SAEH: &7
200 mg, TMJ5 100 mg q12h 4E¥F, #KiEVE 1 he
1.3.2  MZGRENE 5 7 WA ZAAMBERE)
S5 A SLRI(M 25 LR ) 2525 )5 6 h(4 2[RI BR
bR, Hh RN 2GR BEAE) AR IR 4 2 (i 24 R FE A
1B 5 P15 AR DR 5 DA 35 RTUEE IR B (o)~ R
FE(Cro) XA MR E (Cinin)» 75 3 AN TE] 5573 31 4181 B 26
FH kI 3 mL, #£%J, 3000 r-min~' &> 10 min,
B B35 200 uL % 1.5 mL &0 /1, J1140 puL 10%
AR, E%iRiEE 14 000 r-min~' B0 5 min, B
3EW 150 uL, KA HPLC Wi .
1.4 PK/PD ¥ 4645

KA G BRIAER, I IR gR I, dh. BIRFE
3 NI IE] s KI5 2 AR . AR S R T T ARR Ak
5 AUCoo4 18, MRIFEIRE MIC 715 AUIC. HREE
AN SCERRE T, % AUIC=6.96. AUIC=17.9.
AUIC=4.5 75 B I s % | Rz ok A R Jbk e 2H 23
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&Y. HAP [f] PK/PD HirfH. &M RN MIC
82 BV IR 2= 4T A0 K B A0 SR MIC<<2 pg-mL!
UK, 2 pg-mL~'<MIC<8 pg-mL~' 4, MIC
=8 ug-mL~ AN 2.
1.5 Giiteeabs

KH SPSS 19.0 #4741 #r, iHE VTR
XtsFow, KH 8% THEEEHRO)RR,
KH 2 K050 5L Fisher KRG : P<0.05 NZERH
GuitEE L.
2 #R
2.1 HEHEEER

AN ICU B 3L 45 {51, o rp il B s 22 51 (24
N HAP), BEREEEGe 17 6, Bk Mk 4l UYL 6
Bl FEFIE RN A, RAIEH 22 F, s
23 fil, 2 MTEERE . M. AR RS R A
REMEES, WEIL

®1 BEMEH

Tab.1 General information of patients

BgE| AL n=22)  SFIE®=23) Pl
L% 64.95+16.30 58.96+19.46 0.270
5 in(%) 16(72.73) 19(82.61) 0.425
A i & kg 59.41+6.55 60.43+7.06 0.616
APACHE II ¥4 19.73+6.70 20.48+6.63 0.707
SOFA P43 7.73£3.99 8.09+3.78 0.758
ML /umol L' 43.15+43.85 46.58+77.08 0.856
HEH/EL! 33.41+2.95 33.06+4.31 0.751

2.2 JRJEE AN

45 151 .35 LU AR 2R IR B 69 Bk, Hor 93%5
JER B 8 2 IR MR B, DA 2 AN AT 1 (n=3 1) FA il
R E (=17 FE, A I8 S A3 B 82%
FR)Jil 28 5, 78 A1 (n=14)XF B 5 B A 0 24 ¢ HC A 1) 95 Ji
B FVA A B (n=7) KI5 B (n=5). 3h57
FEBRAT B (n=1) #F RZMBEn=1). BEFRE
FEE (n=2) PRIERE (1=2). MRSA(n=2). N7
EIPEERE (n=1). 5 SR X B A R BURE 35tk
(50.72%), FHA 30 #k(43.48%), i 24 4 £K(5.797%)-
2.3 BIHEME A

e 7 B 4 B N PR 2 A8 T R 0R(13.0046.63)d,
R & N (12.00+11.65)d, 2 A LB EMZR
(P=0.495). &I REA HALUHE 254 3% 35 41,
HrhmmA a4 19 §1(82.61%), 1KFIEL 16 #i
(72.73%), 2 HBAEHZA WG LR EMEER
(P=0.262). BLAEHBUE 22 10 Sk IR A
FYEHAN . TR R EA T RSP R
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2.4 PK ¥ A

45 15 B E LI SE R 50 41 PK 2%, Hd 3
43 4 BE NN PK 33, 2 482 4 HEE
BEINERK PK 28, 45RERETEN Crax-
Cioin Cmin X AUCo04 5 TARFIEH, WHLE
P2 7(P<0.05), 45 WFE 2,

#2 24APKEH
Tab. 2 PK parameters of two groups

TiH {RA AL (n=24) B2 (n=26)
Cnin/pg-mL"! 0.42+0.20 0.69+0.51"
Ciadpg-mL™! 0.63+0.27 1.08+0.788"
Conax/ptg-mL™! 1.28+0.65 2.504+2.54)
AUCq.54 17.50+7.79 31.29+26.01"
AUIC 27.37+66.89 17.14+17.97

W HEAEALLE, DP<0.05.
Note: Compared with the low-dose group, VP<0.05.
2.5 PK/PD iktr%

P2 HEEIRIRGRAL T kbR, 4
REREFNEAERER . B Bk R R 4
Pk br ety m AR A, Hrb 2 H7ENHEK
YLk bR B B3 1 2 7 (P<0.05), 45 R L% 3.

&3 2HEFEEAH PK/PD AT
Tab. 3 PK/PD compliance rates at different sites in the two

groups
YL MIC/pg-mL! I =4/ % e 7ol 2 %
1 100.00(3/3) 100.00(1/1)
N 3 50.00(3/6) 100.00(10/10)
it £
8 0.00(0/2) -
Gt 54.55(6/11) 100.00(11/11)
0.12 100.00(2/2) -
1 100.00(3/3) 100.00(3/3)
i Jis 3 66.67(2/3) 80.00(4/5)
8 0.00(0/1) -
aif 77.78(7/9) 87.50(7/8)
1 0.00(0/1) 100.00(3/3)
- 3 0.00(0/1) 0.00(0/1)
it 0.00(0/2) 75.00(3/4)

XPANE MIC B2 mlvh & 2 Hikhs e, (KA &
HAE MIC 5 0.12, 1, 3, 8 pg-mL~" I ikbrZ )5
4 100.00%, 85.71%, 50.00%, 0.00%; =77 &E4l
7E MIC M 1, 3 pg-mL-! I IE AR5 51124 100.00%,
87.50%, BB R E MIC (e, 2 HikkrZ
BETR. 2 AR kbR 0 8 EF R4
59.09%, mAE4 91.30%, ERALITEE X
(P<0.05).

2.6 AR

45 fl R R AN R RN SE 7 6], HAgE
w4 F, FIEA 3 Fl. SFEAE 1 BEE
o [E AR F 24 %% 2020 4F 2 7 58 37 4356 4 ]

KA E IR, D RE R R (A B S 2R T
) A 2 BIEE R A IR, FERI
T2 1% Ak &8 73 % I W5 8§ I A (activated  partial
thromboplastin time, APTT)#E K . £F 4k &5 [ Jil
(fibrinogen, FIB)FEAR, b 1 6 A fEA I
IR B AR R A 1 ) 58 R AR BT S BE 5 (e
A KRR T ), REET S KA R
RIS TR AT, TC R T A
3 g

B FE AT EBUS® R, HMslEa e
FRRE TR T KGR R AU R, HAZIUIR R
T 245 AL 1) A% B R O R R LA ) ) s g 0T 385 i 3
KEMARMAEN T HAP, {HiTfEk, #okigzn
WFFEIA N B INFR 2 AE HAP o 8 A7 V2 1 2 e 7T g
e TR EA R G R IR, E 8 A S AT
HE 2R 5B T K A0R) BHFRH, &
T Tz T 24560 2 A 2R B R S0 e A 3RS
Jifi 98 o ASHI T USCER IR I S B i 19135 9 HAP,
J55 B LA 22 2 it 2] 1) 8 2 AN B 1 A 28 9 BN
X, BERT BN RIGIT . B4 52 )
FOEAHE T &M TIBI7 B R ARk A
ZURYL . IE RS PK H FRE 75108 AUIC=17.9,
AUIC=6.96. T HAP, HHARME KIS TP
TFR G R IT 205 PK/PD 5% £ (1) 3 W1l Sk 56,161,
TEZMEFE A, BB E 1) 2 748 5 18 4R [a] A A 2
A AUC 5 MIC 1 HAR(FAUC)24/MIC)E N
PK/PD Z¥. R, IGIKIT 2 fAUC).24/
MIC #7158 =0.9, HAo RS G 1E IR 15952
Wil N 0.2, K10, BN R R AR #28 (1)9E
LMK EALARR, BB I E A4
GHEMTRRAEREENRZNEOLSGEN
71%~89%). Kk, %T Lk EE, £E55%
Xie ZEVE 5T, 48 AUC24/MIC H ARt =4.5 1F
N HAP 1] PK/PD & H FRfi

A TN 45 5] 5835 257 2 K/ or 4
WA A R A I Hp R R B S A, o s
H Cumins Criars Cmax X AUCo24 ) 535 & TEFF &
4(P<0.05); 2 4K AUIC LB ZFHIEER, FHE
e TRFIRHAEAE 2 BB KB 7% R i Bk
B (MIC 5 0.12 pg-mL™"), 5 H AUIC &k 138
314, BMUEFELL AUIC “F¥ME R T &7 =4,
& MIC {0 5 H 5 2 AR R, 5K ER 2 4H
B 5993 )5 R MIC FI3 i, SRR B3 R vl AL,
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X2 25 245 H B A & MIC 5w, A T IEEIH
UFf¥) PK/PD 2 HARME, BN E A4 T s E
iR RGO A 2 HEARE, ST
AL MRS R R R A SR G [k bR 2R
BIm AR, Hrh 2 A7 E g ik by R
B 8B 7 (P<0.05). 2017 4F 1 T HEE H 3% B
2B FE TR, B H (100 mg
fifif, 50 mg q12h 4ERF)RI AT IA 2 G & YL 2 HAP
1) AUIC HARME 6.95 F1 4.5, Tt 5 ik K 4 27
JERYLIY) AUIC $#0UH 17.9, 545 TR S AR I I
Fo AW, MEEEYE RS ZCmkiiE — 3%,
M7 bk S 3R 4 R e ik o 6 v 77 2 4B v TR ) &=
W, HEMNEGIEE L, 5 R H R
9% B B /N (n=6)1 5% . T #E HAP 1, tTAHf
FL4> B 15 B R 4099 IR B MIC>2 pg-mL~, #
I H R IA bR 2w TR R A, 510k
HEMAEZR.

RTINS 45 B E R AR R ML 7
BI(15%), ZAMWEL. BMAEA R KN LLE B
T N B A U, AREF TN BB TN
HEEHE, EIRIT ISR RS TEEET, O
SRR ORI A B R B, ANE 1 B
FIEMEESE PRI, SREHY, 7 2 FlE
T H B M IR R, RIN APTT K. FIB [%
ik, Ho 1 BUEE FEEA AR R BE
HiEH, BRI RSN R RN EER
APTT FEK, 5 i Ffg i )R] 2B 4K, W TR 200 i 3 2
] B s A L ABL T oo B L /N ek /D 55, {HLI 4 R
OV SCHR B D), SR =B AR TS50 FIB
TR, HORAVLSI A, "S5 a4EE AR
THFEEIG ISR & A K.

gi b, B E M EE R AR, fE
L A M 0 U R B bk % Bk 2H 2R R ) 2 B
A= MIC % JE g s gy, mloE i g2 & 8 i =
M. AR — /R OARFFRA
st HOA B 38 s @ AT FU AR =R,
CERTTREAEE T, OICU BEREE HBA %
B IRPRSRE o W E 2 ROk E B IR W
AUC HEAESZIL, AT TSI 2 3 AR BE kAl
HOAUC, FIRgfAfE—EMmzE. Hik, RREAHK
FEARB R 2900 BB RIS B 50 8 3k &
75 HAE #F h PK/PD K 250 I PR IT 2K

-474 . Chin J Mod Appl Pharm, 2020 February, Vol.37 No.4

REFERENCES

[1] MOON S Y, PECK K R, CHANG H H, et al. Clinical
experience of tigecycline treatment in infections caused by
extensively drug-resistant Acinetobacter spp [J]. Microb Drug
Resist, 2012, 18(6): 562-566.

[2] WU X, ZHU Y, CHEN Q, et al. Tigecycline therapy for
nosocomial
gram-negative bacteria in critically ill patients who received
inappropriate initial antibiotic treatment: A retrospective case
study [J]. Biomed Res Int, 2016(2016): 8395268.

[3] KOOMANACHAI P, KIM A, NICOLAU D P.
Pharmacodynamic  evaluation of tigecycline

pneumonia due to carbapenem-resistant

against
Acinetobacter baumannii in a murine pneumonia model [J]. J
Antimicrob Chemother, 2009, 63(5): 982-987.

[4] PASSARELLI J A, MEAGHER A K, LIOLIO K, et al.
Exposure-response analyses of tigecycline efficacy in patients
with complicated intra-abdominal infections [J]. Antimicrob
Agents Chemother, 2008, 52(1): 204-210.

[S] MEAGHER A K, PASSARELL J A, CIRINCIONE B B, et al.
Exposure-response analyses of tigecycline efficacy in patients
with complicated skin and skin-structure infections [J].
Antimicrob Agents Chemother, 2007, 51(6): 1939-1945.

[6] BHAVNANI S M, RUBINO C M, HAMMEL J P, et al.
Pharmacological and patient-specific response determinants in
patients with hospital-acquired pneumonia treated with
tigecycline [J]. Antimicrob Agents Chemother, 2012, 56(2):
1065-1072.

[71 XIE J, ROBERTS J A, ALOBAID A S, et al. Population
pharmacokinetics of tigecycline in critically ill patients with
severe infections [J]. Antimicrob Agents Chemother, 2017,
61(8): e00345-17.

[8] LUO X M, JIN L, LIANG P, et al. Establishment of a
2D-LC-UV method for the determination of tigecycline in
human serum and its clinical application [J]. Pharm Clin
Res(Z5 % SR 7L), 2016, 24(4): 305-307.

[99 DE P G, MONTINI L, PENNISI M, et al. High dose
tigeeycline in critically ill patients with severe infections due
to multidrug-resistant bacteria [J]. Crit Care, 2014, 18(3): R90.

[10] %, Jel, i JEHE I RBrP R pha et KIR 1
BTN, P E BRI 252, 2018, 35(8): 1251-1252.

[11] XIE J, WANG T, SUN J, et al. Optimal tigecycline dosage
regimen is urgently needed: results from a pharmacokinetic/
pharmacodynamics analysis of tigecycline by Monte Carlo
simulation [J]. Int J Infect Dis, 2014(18): 62-67.

[12] STEIN G E, BABINCHAK T. Tigecycline: an update [J].
Diagn Microbiol Infect Dis, 2013, 75(4): 331-336.

[13] CHEN B Y, HE L X, HU B J, et al. China Bauman
Acinetobacter infection diagnosis and control expert consensus
[J]. Nat Med J Chin(FF4EEE 244 ), 2012, 92(2): 76-85.

[14] KADOYAMA K, SAKAEDA T, TAMON A, et al. Adverse
event profile of tigecycline: data mining of the public version
of the U. S. Food and Drug Administration adverse event
reporting system [J]. Biol Pharm Bull, 2012, 35(6): 967-970.

[15] ROUTSI C, KOKKORIS S, DOUKA E, et al. High-dose
tigecycline-associated alterations in coagulation parameters in
critically ill patients with severe infections [J]. Int J
Antimicrob Agents, 2015, 45(1): 90-93.

Wk H 39 2019-04-10
(B35 TR

FpE BACSE I 26524 2020 4E 2 55 37 B4 4 W)



