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Background and Objectives

Meropenem (MER) Is a carbapenem antibiotic frequently used to treat severe the time during which drug concentrations are above the minimal inhibitory
Infections In critically ill patients, e.g. caused by Pseudomonas aeruginosa [1]. concentration (T.,,c) [3]. The objective of the present work was to evaluate
In these patients, an early Initiation of appropriate antibiotic therapy Is crucial [2]. standard dosing of MER In critically ill patients with varying renal function with
MER Is primarily excreted renally and its activity has been shown to correlate with  respect to pharmacokinetic/pharmacodynamic (PK/PD) target attainment.

Methods Results (Il)

Table 1. Summary of patient characteristics at the first

study day. Infusion CLCR ' ' . l 1 ' '
Stu dy design Continuous patient Median (range)  5th- 95th CG o
characteristics percentiles l / 150 - -
* A prospective, single centre, observational age [years] 56.0 (25.0-84.0)  32.0-70.0 , cL
study was conducted at the University Weight kgl 70.0 (44.0-140)  47.0-121 Va L Vi — =l
. . . . . . ) ) &
Hospital of Munich in critically ill patients B\ ko 23.0(16.0-49.0)  18.0-40.0 _ o _ =
: h : f t | th i APACHE Il Score [-] 27.0 (13.0-38.0) 14.0-36.0 Flgure 3: Schematic |_IIu_stra_tt|o.n qf the population PK model. .% 100 - -
with - severe infections. In tne Present  sorascoer;  110(200170) 400150 o O Iilettinparmontal clearaace; GL: Clearance: GLoR.: =
anaIyS|S, 41 patlents W|thOUt renal re- CLCRc* [mL/min] 82 (19.0-229) 19.9-174 Creatinine clearance estimated according to Cockcroft Gault. “S’
placement therapy were included (Tab.1).  CLCReg[mL/min]  80.8(24.8-191)  39.4-170 — oo K o =
IL-6 [pg/mL] 88.3 (9.90-10096) 24.0-1460 A - = 50 - !
» All patients received standard doses of crpmgdL 8.90 (2.00-34.6)  210-32.0 0 s | 8?
" N— - - Categorical patient Percentage of % . S I =
MER (1000 mg: n=40; 1000 mg/ 2000 mg: characteristics patients %10-0 o YL £,10.0] . 5
n=1) every 8 hours as 30 min intravenous “sex male) e 5 T o S " .
infusion (Fig.1). Sepsis 82.9 5 Lo P 510 80 & 0- o5 _
_ _ Transplantation** 58.5 - 8 0.101 :O 8 0.10] o I | I l I I I
« Rich serum sampling was performed over ecmo 4.88 : - O - O s SN dos:[hours]‘) 2
4 days (n.....=33/patient; Fig. 1, 2) and sw: Bod index; CLCR,.: Creatinine cl 010 100 100 100 o | 0 1 | | o |
y ( median p : g ) . measureod il/vitrr?isrisnelr::oelll)éction method; rgsgr;:z éri;%r;rig Population prediction [mg/L] Pogjlgtionlgfedic%i%g [mgllcl)_? Figure 5:_V|sua| pred|c_t|ve _CheCk Of.the p‘?p“'_a“?h” Pﬁ
tOtaI MER concentrations were quaﬂtlfled clearance estimated according to Cockcroft Gault; IL-6: : _ : model (n=1000). Blue circles: observations, Lines: 5%, 95
] ] Interleukin  6° CRP: C-reactive brotein: ECMO: Extra- Figure 4: Observed meropenem serum concentration vs. percentile (dashed), 50t percentile (solid) of the observed (red)
by liguid chromatography tandem mass corporeal membrane oxygenation: LS. 1ung population predicted meropenem serum concentration. and simulated (black) data. Shaded areas: 95% confidence
Spectrometry [4] transplantation within the last 28 d’aystnISSIng | Left: Basemodel, right: population PK model. interval around simulated percentiles.
Pre-study period Study period Post-study period StOChaStIC PK/PD SImUIatIOnS
Figgre 1. Schedule of study 1 - 1 5 ; p - -
docing hefore ctan of the study: | - For susceptible P. aeruginosa isolates (MIC <2 mg/L), the PK/PD target would
blue arrows: MER dOSing W|th|n T|me 07:00 1500 2300 0700 1500 2300 0700 1500 2300 0700 1500 23:.00 0700 1500 2300 0700 1500 23:.00 0700 1500 2300 0700 1500 2300 07:00 De attained for all patients independent Of tf']eir renal funCtiOn (Fig 6 7)
h d lod; bars: ) ) ) )
camplng nemvls; pupie bars: [oemg TP AA NI AR AP MDY | - | | | |
gfaplggrsyuerlllggv th;:;e;;f;g_'n;ﬁ;iv;;; VER * If infected with isolates with MIC 8 mg/L (intermediate/resistant EUCAST
. . sampling . . . . . .
parameter measurements. 22 h Urine oreakpoint), only patients with severe or moderate renal insufficiency would
— : : : : reliably reach the target (Fig. 6, 7).
parameters
Figure 2. Sampling schedule [ T 4 * For resistant isolates with MIC 16 mg/L, only patients with severe renal
e st e — — insufficiency would attain the target. For resistant isolates with MIC >16 mg/L,
samping time points (15 ™ %0 deemg 1 r none of the investigated patients would be treated adequately (Fig. 6, 7).
before next dose) after start of
the infusion). MER CEs st o reral el Categories of Pseudomonas aeruginosa susceptibility:
sampling 5 4 3 7 il augmented susceptible .intermediat.e} resistant
. . . . . . 100 wy T/ A . 20 T
Population pharmacokinetic modelling & PK/PD simulations A W N B — g
] ] ] L ] '®) *GC‘; ‘ Creatinine clearance %
* Modelling and simulation activities were performed using NONMEM 7.3 55 ETS \ Sommn || G
(FOCE+I [5]); statistical and graphical data analyses were conducted Iin R s £ \ 0.8 mmin T
3.2.2 [6]. During covariate analysis, longitudinally measured continuous 08 Eeo \ ¢ vommn | 5
. ) : @ = | Y3
covariates were linearly interpolated. 2% \ E
X £ ‘ »
: : : .. S \ ®
« The model was used to simulate 1000 PK profiles for varying creatinine 25 25 | 5 ¢
clearance (CLCR) values (30-170 mL/min) for the first day of treatment. The B ;
probability to attain 40%T.,, (=bactericidal target) was calculated for the MIC | L] , 0 0 =~
range of Pseudomonas aeruginosa (0.008-256 mg/L; due to negligible protein 0 50 100 150 200 00 00000 025 %% 100 % 400 160 2 600 2 256
binding of MER, total concentrations were used) [3,7]. A probability of target Creatinine clearance [mL/min] MIC [mg/L]
: - P Fi 6: F distributi f tini Fi 7: Probabili in the PK/PD 40%T.,,c for the MIC
attainment of 290% was considered sufficient treatment. clearance at first study day. Black curve: cumulaive distribution of Pseudomonas asruginosa for varying renal function
density; blue solid line: median; purple dashed line: 95t at first day of treatment. Dashed vertical lines: EUCAST MIC
percentile; pink, green, orange and light blue dashed lines: breakpoints [7] (susceptible/intermediate: 2 mg/L, intermediate/resistant: 8
separate CLCR into renal function classes [8] (Glomerular mg/L); Dotted horizontal line: PTA of 90%; Shaded grey area: MIC
R I I _ _ _ filtration rate (GFR) <15 mL/min: end stage renal disease, distribution of P. aeruginosa [7]; Curves: PTA for varying renal function
esu tS Table 2: Parameter estimates of the population PK model. GFR 15-29 mL/min: severe renal insufficiency, GFR 30-59 (blue solid: median, purple dashed: 95" percentile, pink dashed: 30
Parameter Estimate (RSE, %) mL/min: moderate renal insufficiency, GFR 60-89 mL/min: mL/min, green dashed: 60 mL/min, orange dashed: 90 mL/min, light blue
. . . . ’ mild renal insufficiency, GFR 90-130 mL/min: normal renal dashed: 130 mL/min).
Population pharmacokinetic modelling Base model  Population PK function, GFR >130 mL/min: augmented renal function).
model
* A two-compartment model with linear OFV 4913.332 266508 4646.824

elimination adequately described MER 6 CL [L/h] 8.82 (8.00) 9.11 (4.00) Discussion and Conclusions

PK in the critically ill population (Tab. 2, g(V;[[LL/L] " 22-3 9 83-3 | |
Fig. 3-5). Highest interindividual oV, [L] 17.8 (8.00) 170 (6.90) * A population PK model was successfully developed to describe the PK of MER
variability (IIV) was observed for CL, 6 CLCR.. CL, % _ 0.935 (9.00) In a critically ill population. The highest interindividual variability was found on
followed by V; and V, (Tab. 2). w CL, %CV 55.0(9.00)  28.3(16.9) clearance, whereof ~50% was explained by the covariate renal function.

w V;, %CV 41.5 (13.7) 43.0 (12.7)

« CLCR estimated according to W V,, %CV 21.6 (14.0) 21.0 (13.7) « Standard dosing of MER resulted in adequate MER serum concentration-time
Gockcroft Gault (CLCR.g, imple-  oproportional, %cv  24.1(7.40) 211 (6.80) profiles on the first day of treatment if infected with susceptible Pseudomonas
mented as a linear function) was found =~ c2dtvelmgt]  9S67(285) 0455 (28.7) aeruginosa isolates. For intermediate isolates, dose adjustment seems to be
to be a statistically significant and e repores on sndard deviation scale: 1 was implemented required dependent on the renal function of the patient.

assuming a log-normal distribution of the individual PK

Clinica”y relevant COvariate on CI—, parameters; CL: clearance for a patient with a CLCRg of 80.8

. © anee .  As a next step, additional covariates will be analysed to further explain the
explaining ~50% of IV on CL (Tab. 2). G, forciea s ™ < 7 ™"

high PK variabllity in this vulnerable patient population.
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