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Introduction
Linezolid is the first member of a new class of antibiotics, the oxazolidinones. It is active against most gram-positive bacteria that provoke infectious disease, including vancomycin-resistant
enterococci (VRE) or methicillin-resistant Staphylococcus aureus (MRSA). The main indications of this antimicrobial are infections of the skin and soft tissues and pneumonia, particularly
nosocomial ones; therefore, it is frequently used in critically ill patients from the Intensive Care Units (ICU). As this kind of patients usually suffer from acute renal failure, Continuous Renal
Replacement Therapies (CRRT) are often used on them. It has been proved that an improvement in the optimization of antibiotic dosage could be achieved when taking into consideration
pharmacokinetics/pharmacodynamics (PK/PD) targets, which might be vital in ICU patients, as their drugs” pharmacokinetics often shows great inter and intra-individual variability, which
could be even higher when CRRT are used.

The main goal of this research work was to build a PK model for linezolid in critically ill patients and find causes of variability, as well as to detect how CRRT could be influencing in those
differences. Another aim was to detect dosages that best attain PK/PD targets for the patients by Monte Carlo simulations, determining both safety and efficacy profiles.

Sampling procedure PK final model

A prospective study was conducted at ICUs of three Spanish Hospitals: University Hospital of

Alava (Vitoria), University Hospital Doce de Octubre (Madrid) and University Hospital Joan ||l S

XXIII (Tarragona). o L

> Patients: 45 adult = 26 on CRRT —

» Dosage: 600 mg of linezolid every 12 h in a 30 min infusion P |

» Sample collection: |
1) Blood: Pre-dose + other 7 samples during the next 12 h from the beginning of the ||l =~ .+ R
perfusion

2) Ultrafiltrate: at the same time-points as blood in those patients undergoing CRRT : : : : : \
Figure 1. Basic GOF-plots for final model Figure 2. Final model's pvcVPC

» Determination of linezolid in plasma and ultrafiltrate samples: By a previously validated
Parameter median (5th-95th

HPLC-UV technique
Estimate, RSE (%) Estimate, RSE (%) percentile)
5.98 (12)

Concentration (pg/mL)

Time after dose (h)

Sieving coefficient (Sc), the fraction of antibiotic eliminated through the membrane during
renal replacement techniques: AUC .,y sitrate /AUC,

No CRRT: CL (L/h) = CLy + CL,

2.80 (16) 2.78 (2.04 - 3.97)
lasma Table 2. Base and 3.68 (17) 3.70 (2.43 - 5.13)

Extracorporeal clearance (CLEC): Sc x ultrafiltrate flow (Quf) final models, CRRT: CL (L/h) = CLyp + CLy+ Cl. JSRLAUPIRZeI
together with

bootstrap results

2.80(16) 2.78 (2.04 - 3.97)
3.68 (17) 3.70(2.43 -5.13)

Table 1. Demographic and

biochemical data Of the patients. Mean £SD RANGE Mean £ SD RANGE Mean £ SD 13.4 (14) 13.5 (19) 13.9(8.2 - 22.5)
Demographic data 82.8 (14) 82.7 (12) 80.4 (45.9 - 109.5)

Age (years) 64.+ 18 22- 85 63 + 15 | 23-79 69 + 16 31.7 (6) 31.6 (6) 31.2 (24.8 — 35.9)

Gender (male/female)| 15/4 19/7 34/11 81.4 (10) 56.8 (9) 55.2 (44.8 - 64.9)

Body weight (kg) |74.5+11.0| 60.0—95.0|78.4 + 13.3| 55-110 |74.0+12.31 78.9 (18) 78.1(19) 74.7 (39.3 - 108.6)

BMI 25.0+2.3 |20.8-29.4| 27.1 + 3.7 |21.2-34.6| 25.5+3.2 0.296 (18) 0.301{30) 0.301(0.154-0.738)

0.167 (9) 0.166 (10) 0.163 (0.110 - 0.194)

Biochemical data

Cle:(mL/min)  |81.3+46.0/11.0-179.5| 27.5 £36.4| 0-90 |38.5+48.0 :
Creatinine (mg/dL) |0.93+0.4.0 04-21 | 1.3 + 05 | 06-2.6 | 1.0+0.6 PK/PD analysis
Glucose (mg/dL) | 133+33 | 73-187 | 136 + 32 | 69-210 | 141%32
Haemoglobin (g/dl) | 105£2.3 | 70-155 | 86+ 1.1 | 67-114 | 89420 Linezolid has TIME-DEPENDENT activity = Best efficacy predictor: AUC,,/MIC
Haematocrit (%) | 31.8+7.0 | 20.0-46.0 | 26.3 + 3.5 |18.7—34.7| 27.3+5.9
Albumin (g/dl) | 2.8+05 | 1.9-40 | 23 +04 | 1.7-3.6 | 25405 Simulations of 5.000 subjects, regarding:

Total proteins (g/dL) | 5.8 +1.0 42-74 | 50+11 | 2.7-7.3 52+1.1 > Dose interval: Eff t - Toxi 't .
Bilirubin (mg/dL) 0.7+£0.3 0.2-.1.3 1.2 £ 1.2 0.1-5.7 0.8+1.0 - 12h (Standa rd dosage) Icacy arge ‘ oxici y.
GOT (UI/L) 58 £ 82 | 16-330 | 96 + 144 | 8-675 | 35+120 3 h (t : e |

- o evaluate if the probability of target
GPT (UI/L) 56+79 | 6-340 | 101 + 130 | 5-570 | 34+110 ( P Y & AUC,, >400 mg*h/ L

attainment improves increasing the dosage)
» Patients on CRRT or not
» Clcr (mL/min): 0, 10, 30, 60, 90 or 130

AUG,,/MIC>100  oin > 10 ug/mL

APACHE I 19+8 11 -36 23%5 16 - 34 22 +8
Sieving 0.75 £0.21 1 0.25-1.00

PK model estimation

»> NONMEM 7.2, FOCE + |
> BASE MODEL.

Figure 3. Probabilities of reaching toxicity and target attainment, PTA, in each simulation

Dose interval: 12 h Dose interval: 8 h

MIC (mg/L) Cmin>10 AUC>400 | Cl, MIC (mg/L) Cmin >10 AUC>400

Decrease in objective fuction (mU/min) [025 05 1 2 4 | (mg/l) (mg*h/L) [(mUmin)|025 05 1 2 4 | (mg/l) (mg*h/L)

Two compartment model Based on value (AOFV) With CRRT 0 100 100 98 66 4 9 4 0 100 100 100 92 32 44 32

o Combined residual error Precision of parameter 10 |100 100 94 45 0 1 0 10 |100 100 99 82 15| 24 15
 Exponential Interindividual estimation [RSE(%)] 30 |10 99 8 32 1 2 1 30 100 100 97 65 10 | 18 10
variability in CL and central V The goodness-of-fit (GOF) N e ' °0 |00 99 88 47 5 ) 9 °
90 9 8 5 6 0 0 0 90 |100 97 77 31 2 2 2

plots

(no correlation) MIC (mg/L) Cmin>10 AUC>400 | L, MIC (mag/L) Cmin >10 AUC>400

(mi/min) [0.25 05 1 2 4 | (mg/t) (mg*h/L) | (mL/min)|025 05 1 2 4 | (mg/L) (mg*h/L)

> COVARIATE INCLUSION No CRRT 10 |100 100 99 83 40 | 45 40 10 |100 100 100 95 66 | 69 66

> Evaluated covariates: sex, age, body weigth, Clcr, albumin, total proteins. .. 32 Zg 2; o Y 19090 ij Z‘ N ‘2‘2 ‘1‘;
> Taking into account that around 60% of linezolid is eliminated by the liver, covariates that could - I . . 0
explain the hepatic functionality were explored: GOT, GPT and bilirubin. Moreover, 3 dichotomous 85 44 6 0 1 0 130 (100 96 70 25 2 3 2
covariates were created, regarding patients included in the study had or not one, two or three of
those parameters altered. Conclusions
> In patients on CRRT CL;, was included in the total CL as a fix value The PK of linezolid has been described by a two-compartment model. CL consists of sum of

bl | RO S B N R TR ORI R TSR T T R TN B K RT3 CLyq, CLy (influenced by Cler) and, in subjects with CRRT, CL.. The PK/PD analysis confirmed
of significance were used), exploratory analysis. .. that this antibiotic is not able to cover infections by pathogens for which the MIC values are up

" to 2 mg/L, even when increasing the dosage to 600 mg every 8 h, which increases the
* L = Clys + Clg x Cler/Mean Cler + “Clg Model probability of reaching toxic drug concentration.
(*only in patients with CRRT)

evaluation GOF-plots

Cler s inclusion reduced 11V in CL from 81.4% to 56.8% _ Visual-Predicted

- The incorporation of none of the covariates Check (VPC)
related to hepatic functionality improved the
model
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