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[Abstract | Objective

mathematical model of T>>MIC reported in literature for two-compartment model .Methods ~Six meropenem regimens were de-

To simplify the calculation of T>>MIC and evaluate meropenem regimens based on the simple

signed according to the recommended dose with the infusion duration of 0.5 h and 3 h. Four different MIC susceptibility break-
point of meropenem against clinical microbiologic flora were used to formulate different T™>MIC .Each T>MIC was calculated
by both the simple and two-compartment model of T>>MIC .Meropenem regimens were evaluated for different bacterial infec -
tions based on the simple model of T=>MIC with 40% ~100% of the T=>MICY as the target . The t-test suggested no signifi-
cant difference between the pairs of T=>MIC calculated by the two models .Results and Conclusion Simple model of T=>MIC
can replace the two-compartment model .M eropenem regimens can be optimized based on this simple model of T>>MIC conven-
iently and quickly .
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e (T/{ET Kofi CemwtfH MIC i T>MIC /b i plg TMICK
t/h) (mg/h) (mg/L) (pg/ml) i 5 i Ay — B D)
A 0.5 1 000 32.51 0.5 6.52 6.49 2 .475 0.089 64 81.47
1 5.51 5.15 68 .89
2 4.50 3.81 56 .22
4 3.47 2 .46 43.38
B 3 166 .67 16 .19 0.5 7.98 7.90 2.625 0.078 66 99.75
1 6.94 6 .54 86.72
2 5.85 5.12 73.16
4 4.67 3.56 58.32
C 0.5 2 000 65 .01 0.5 7.52 7.81 1.076 0.360 87 94.01
1 6.52 6 .44 81.47
2 5.51 5.07 68.88
4 4.50 3.81 56.21
D 3 333.33 32.37 0.5 9.00 9.25 1.14 0.336 89 100.00 "
1 7.98 7.90 99.75
2 6.94 6 .54 86.72
4 5.85 5.12 73 .15
E 0.5 4 000 130.02 0.5 8.52 9.16 0.649 0.562 39 100.00 "
1 7.52 7 .83 94 .01
2 6.52 6.49 81 .47
4 5.51 5.15 68 .88
F 3 666 .67 64 .75 0.5 10.01 10.59 0.415 0.706 37 100.00"
1 9.00 9.25 100.00 "
2 7.98 7.90 99.75
4 6.94 6 .54 86.72

TE o 3R L2 Vi BE SR W (U5 38 R T FE 2= MIC 88 T LA R — R84 L T> MICH #:3T 1002

4 itig

HRAEHE 2 TR ) 7 28 o P i ml IR G R SRR g
LA FEE T>MICY 7 4020 /) BARRE A A
AR 40% L B T>>MICY 4% K /NHES Ky
FHE>SD FESE TE>SB HESCHESAT
52 GRITIN R FR) o m E K  1 A 2 B ) 3 g 4
T>MICY fH TR AR X A R ek
e T>MICY Ab T 406 ZEA R A Y& 5
PLT>MICY KT 50% A B bR B U4 E A5k
AR HTZERH BO.5 g g8 h 3 h), IAh K
bR R PR R Y L £ T R AT T > MICY #8 i
509 LHEIE EI T BERAR IR PK /PD &R,

XoF AT RN TR B G JHIFTE N 36 2 B R R
%(0.5gqbhak g8 h 0.5 HREIAHE T>MICY
I 4096 BERY 20 R A FO0.5 g g6 h
0.5 h i) T>>MICY 433k 68 .89% F1 91 .83% .3
FEAT 4006 5 T X A L A1 FFL 00 I | 860 22 S 2 A 1 S
TR R B e T MICe B3k 8732 pg/ml,
L IRBFTTIA S 36 B B SR FH R R o R R 7
KA g2 g,q8 h3h), HFLL T>MICY ikF

A0%0 Sy EUAR B 0] F 3R 4% T S 38T RAS— 2 T4
TR RIS, (E R 40 259 sk
BERYAEAL S T>MICY TK 5] 4000 17 S nl e & ek
T 2 e RS FARUAE R0 9 PK/PD 5K T 44
WIS £ B AR L i LUIE K T > MIC L3 K
PK /PD %0 sl 6 £ AW TE R U 259, than,
MR B XA ST MIC O 4 pg/ml, R
05gq8 h 0.5 h (A T> MICK 7] ik F|
43.38% Y4 MIC K 8 pg /ml B E5HAY 30 .19%6 fH
2 MIC 551432 pg/ml, T>MICY B /N T 40%
UEET BT %8 € T vk 38 BN U A0 1Y PK/PD 2
KBNS ORI =K

XFfE 2 ARG TSN BN BRSSP AR
2100 T>MICY % 1006 C=>4MIC i g EA
T e A SR AR st R et B R K e
TP ) o M B B0 52 AN AT PR R AR R
12 g q8h 3 h(T>MICY A 99.75% Y%, {HIR
P (T>MIC). BYSEIE PR Wk 12005 58 H B AR F
AR DR Z WA T MR AL g
@hOS5hlgqth3hdl5gq6h3h HE, &
3T .3 FEC R TR T > MICY Bk 100% L%



2SR 2017 4R 7 1 25 HAR 35 &5 4 )
344 Journal of Pharmaceutical Practice ,Vol .35, No .4 ,July 25,2017

2.0 g q8 h 3 h ATREA S &1 PK/PD &40 ,

X I B 1 AT R IEFE I A 5
W T>MICY BAE] 7600 1), — i, FIE
M 240 PR JER G 1) 2 B 35005 TR Sk B TR R A L A &
TR P o (P YL ) S R A BRI 5 8 R IR IR
e olURB 2 (AT R AN B 5 R AR R R T 2
2 RER] 2.0 g g8 h 3 h(BIALIZ T & BE ) ik
JEXT FIR LB T>>MICYs 355 & T 7626 (K5
KO, AR D EZ U T K 1.0 g g8 h
0.5h.1.0gq8h3hM2.0gq8h0.5h4RlskR
NO05¢gq@dh0.5h0.5¢gqgh3hf1gqgth
0.5hs{ 1.5 ¢ q6 h0.5h, Z58 BIEXT MIC f§
JEPET A I 1 2 R TR R L3 4 R R &
T>>MICY t AT 43 51 i ik 86. 76% | 100% | 100%% A0
84.85% AT LAIAE i T 7620 R ESR (B #58 Hli A
BRI ITEIR 0.5 g g4 h 3 h,

FERR IR TR B 2 10 AT o 5K 3E R B R I o
KHNELEZY (24 h 2524 3.0 @O LAEE IR, ,— B IR
JEARER E BT MIC BRI, T3 8 (24 h 43
251 .5 OBk Ch R 2 (B8 h 1 O™, 24 h &
253.0g,A%H1.0gq8h0.5hH1.0gq8h3h
FHMRTTE05gqth0.5hfM0.5gqth3h,
ST L4 Bl T I PR R LB R Y T > M ICY%
R 7006 Al A B 4h B sk Y R 2 - R
M B B A R R e, T 24 h R 2
1.5 g,ﬁ‘[‘%ﬁﬁo.5gq8h0.5 hEy 0.5 gq8h3h,iz
2 Py SN R B LU R A T=> M ICY0 1] FEAR 4k
e 50%0 LA b RN MIC 50K K 245 i iR A
77 Ja AT AERF R B BRSO

Il R b v BEAFAE XA —FP IS HURYRIT
BB B 25 W A2 e PR IE AR L H N 2856 07 215 E 1Y
SR 255 AR A B 5 20 PK/PD R0 F8 AR 38
G PR R A b i B A R Rk 2 R i, PK/
PD SOV F8 b5 PP A A Hh B L T AR L B A
FELR 2 7 ZR ST N 7 SR AT TR Lokt S AN B
e ST, XoF B ] AR B B A= 25, i 5
T>>MICY B /N U AT AR HE T=>MIC A4 5200 [N 2% %
HME CREC R 2 45 25 SE B v dn el f 2
CRTECR”? AR T MIC YRS ] 14 1 s
AT, WSk [10 BT ads i A R BB T L 262 5 g
A RFHR L2 (24 h 3.0 )1 24 h 4525 3.0 g 1]
£H15¢ql2h05h.1.02¢q8h0.5hM0.5gqdh
0.5 hJ7 555 A BH N T IF B L 1) 247 2
RPESCHR9 THA T>MICY 153 762 LU 5%
AR RETE L0 RIS T>MICK ¥/

T 76%0 JYRLPTRERAE, AIREARYE T>MIC PEAf#
R RVATAE G A48 T S8 TR0 ) ke A ik
2PAEHI %,

T>MIC & SR SR E A H
T T>MIC F1 T>>MICY B3T3 i EL AT 7 i
HARAE T=>MIC 9 5200 R R B0 iR T 7 RiEAT
IR AL X R FRATT A BT 7 Bk TR
AR, B DL 5 B BAG B T > MIC A1 T >
MICY JJ LA BLAE A B R4 6 1 A 2 (9 PK/PD
RUAEFRER T T — FR5 36 5 B pa b PR L0
RYT I AR ER AE FARSC e B A
(E OIS O R AT 4 AT TR0 58
B R T RSB S PR AR 22 LA B % SRR 3 B R
2GR % 4 FRATT AT E S 4 s T>MICK Y
HFRBE AT %

(5% ]

[1] Lee LS,Kinzig-Schippers M ,Nafziger AN ,et al .Comparison
of 30min and 3h infusion regimens for imipenem /cilastatin
and for meropenem evaluated by Monte Carlo simulation [J].
Diagn Microbiol Infect Dis ,2010,68(3).:251-258.

[2] Peric M ,Browne FA ,Jacobs MR ,et al . Activity of nine oral a-
gents against gram-positive and gram-negative bacteria en-
countered in community-acquired infections ; Use of pharma-
cokinetic /pharmacodynamic breakpoints in the comparative
assessment of beta-lactam and macrolide antimicrobial agents
[J].Clin Ther,2003,25(1).169-177 .

(3] /0I5 R A R 0 A Al nee L0 2 50 ) 2 {1 B T e Y
T>MICY M-S e 7 VP S Ak h /I [0 ] b I 25
Uifi ,2015,18(7);1086-1091 .

(4] RE&EW JeWE B rF FT T>MIC ] 5 B 5 A i IR S
VUMK A L 3H 25 25 05 St S A0 [0 ] b B B e 2 2 A s
2016 ,36(11).911-916 .

(5] RA&W JeWINE 0 55 U SRR B AR h i (8
U238 I HL5 WO SE [ ] p AR R B i e 2 A i
2016,26 (18) :4151-4154 .

[6] Clinical and Laboratory Standards Institute. Performance
Standards for Antimicrobial Susceptibility Testing : Twenty-
second Informational Supplement M 100-S26[S].USA ,2016 .
52-112.

(7] % B2 WE.E MRS BET PK/PD S EU B B4 2
245 2575 L) ] PR 24,2013 .11(2) :157-159 .

[8] Iakovlev SV ,Beloborodov VB ,Sidorenko SV et al .Multi-cen-
tre study of comparative efficacy of meropenem and combined
regimens for empirical antibacterial therapy of severe nosoco -
mial infections : Results of clinical and pharmacoeconomic a-
nalysis[J].Antibiot Chemother ,2006 ,51(7).15-27 .

[9] Koomanachai P,Bulik CC,Kuti JL,et al.Pharmacodynamic
modeling of intravenous antibiotics against gram-negative

bacteria collected in the United States [J ].Clin Ther,2010,32



2y AR

2017 4R 7 F 25 HES 35 B8 4 1

Journal of Pharmaceutical Practice ,Vol .35, No .4 ,July 25,2017 345

[10]

[11]

[12]

(4):766-779 .

Li C,Du X ,Kuti JL ,et al .Clinical pharmacodynamics of mer-
openem in patients with lower respiratory tract infections [J].
Antimicrob Agents Chemother ,2007 ,51(5):1725-1730.
McKinnon PS,Paladino JA ,Schentag JJ .Evaluation of area
under the inhibitory curve (AUIC) and time above the mini-
mum inhibitory concentration (T>>MIC) as predictors of out-
come for cefepime and ceftazidime in serious bacterial infec -
tions[J ].Int J Antimicrob Agents ,2008,31(4).:345-351 .
Zhou QT ,He B,Zhang C,et al .Pharmacokinetics and phar-

macodynamics of meropenem in elderly Chinese with lower

[13]

respiratory tract infections :Population pharmacokinetics anal-
ysis using nonlinear mixed-effects modelling and clinical phar-
macodynamics study [J].Drugs Aging,2011,28 (11),903-
912.
Fraenkel CJ,UllbergM ,Bernander S ,et al . In vitro activities
of three carbapenems against recent bacterial isolates from se -
verely ill patients at Swedish hospitals [J ].Scand J Infect Dis ,
2006,38(10) :853-859 .
(KFBH] 2016-09-17
[(AxHmE] FER

[fEEIHH# ] 2017-01-16

(B85 297 )

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Richards AM, Troughton R, Lainchbury J, et al. Guiding
and monitoring of heart failure therapy with NT-ProBNP.
concepts and clinical studies [J]. J Card Fail, 2005, 11 (5
Suppl) :S34-37 .

Collins AJ, Foley RN, Gilbertson DT, et al. The state of
chronic kidney disease , ESRD , and morbidity and mortality
in the first year of dialysis[J]. Clin ] Am Soc Nephrol , 2009 ,
4 (Suppl 1).S5-11.

Converse RL, Jr., Jacobsen TN, Toto RD, et al. Sympa-
thetic overactivity in patients with chronic renal failure [J]. N
Engl J Med, 1992, 327(27).:1912-1918 .

Zoccali C, Mallamaci F, Parlongo S, et al. Plasma norepi-
nephrine predicts survival and incident cardiovascular events
in patients with end-stage renal disease [ J]. Circulation,
2002, 105(11).:1354-1359 .

Beige J, Koziolek MJ, Hennig G, et al . Baroreflex activation
therapy in patients with end-stage renal failure : proof of con-
cept[J]. J Hypertens, 2015, 33(11),2344-2349 .

Wheeler DC, Becker GJ. Summary of KDIGO guideline .
What do we really know about management of blood pressure
in patients with chronic kidney disease? [J]. Kidney Int,
2013, 83(3):377-383.

Pollare T, Lithell H, Selinus I, et al. Sensitivity to insulin
during treatment with atenolol and metoprolol : a random-
ised , double blind study of effects on carbohydrate and lipo-
protein metabolism in hypertensive patients[J]. BMJ, 1989,
298(6681).1152-1157 .

Pollare T, Lithell H, Berne C. A comparison of the effects of
hydrochlorothiazide and captopril on glucose and lipid metab -
olism in patients with hypertension[J]. N Engl ] Med, 1989,
321(13).868-873 .

Chazova I, Almazov VA , Shlyakhto E . Moxonidine improves
glycaemic control in mildly hypertensive , overweight pa-
tients ; a comparison with metformin [ J ]. Diabetes Obes
Metab , 2006 , 8(4).456-465 .

Wallbach M, Lehnig LY. Helms HJ, et al. Long-term
effects of baroreflex activation therapy on glucose metabolism

[J]. Acta Diabetol , 2015, 52(5) .829-835 .

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Palatini P . Sympathetic overactivity in hypertension : a risk
factor for cardiovascular disease [J]. Curr Hypertens Rep ,
2001, 3 (Suppll).S3-S9.
Lohmeier TE, Iliescu R, Dwyer TM , et al. Sustained sup-
pression of sympathetic activity and arterial pressure during
chronic activation of the carotid baroreflex [J]. Am J Physiol
Heart Circ Physiol , 2010, 299(2).H402-H409 .
Lohmeier TE , Iliescu R . Lowering of blood pressure by chro-
nic suppression of central sympathetic outflow : insight from
prolonged baroreflex activation [J]. J Appl Physiol, 2012,
113(10):1652-1658 .
Alnima T , de Leeuw PW , Tan FE, et al, Rheos Pivotal Tri-
al I. Renal responses to long-term carotid baroreflex activa-
tion therapy in patients with drug-resistant hypertension[]J].
Hypertension , 2013, 61(6):1334-1339 .
Lohmeier TE, Iliescu R, Liu B, et al. Systemic and renal-
specific sympathoinhibition in obesity hypertension [J]. Hy-
pertension , 2012, 59(2).:331-338.
Bakris GL ., Nadim MK, Haller H, et al. Baroreflex activa-
tion therapy provides durable benefit in patients with resist -
ant hypertension ; results of long-term follow-up in the Rheos
Pivotal Trial[J]. ] Am Soc Hypertens , 2012, 6(2).152-158.
Bisognano JD, Kaufman CL , Bach DS, et al. Improved car-
diac structure and function with chronic treatment using an
implantable device in resistant hypertension : results from Eu-
ropean and United States trials of the Rheos system [J]. ]
Am Coll Cardiol , 2011, 57(17),;1787-1788.
La Rovere MT , Christensen JH . The autonomic nervous sys-
tem and cardiovascular disease : role of n-3 PUFAs[]J]. Vas-
cul Pharmacol , 2015, 71 .1-10.
Gronda E, Seravalle G, Trevano FQ , et al . Long-term chro-
nic baroreflex activation : persistent efficacy in patients with
heart failure and reduced ejection fraction [J]. J Hypertens ,
2015, 33(8):1704-1708 .
Scheffers IJ, Kroon AA, de Leeuw PW . Carotid baroreflex
activation ; past, present, and future [J]. Curr Hypertens
Rep, 2010, 12(2).61-66 .
(F5EHEA] 2016-12-26
B:e:1-

[fEEIHH#] 2017-03-20

s





