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Background and Aims Results
v Only the unbound concentration of B-lactam antibiotics In-vitro study: plasma samples from 8 healthy donors (HD) and 10 critically-ill patients donors (PD) spiked with temocillin (8 to 350 mg/L) Protein binding parameters of temocillin
is considered as potentially active (capable of binding and incubated for 30 minutes at 37°C.
i Unbound fraction vs total concentration of TMO Bound concentration vs. unbound concentration of : H 0 H H
tO the baCterlal target) [1] A in plasma samples from healthy donors (HD) vs. B TMO in plasma samples from healthy donors (HD) ?ngiA d f ti . ith th total Type Of POpU' Plasma Unbound fraCtIon = SD (A)) Blndlng parameters
; ) ) samples from critically-ill patients donors (PD). compared with critically-ill patients donors (PD). nooun raction Iincreases Wwi e 1ola . . ifi +
v’ Therapeutic drug monitoring, however, generally ” Individual data Pooled data concentration with less variation between HD sample lation | proteins at specified total conc. (+SD)
measures total plasma concentrations only [2], and 0 reference range (65-354/L) z:z * Healthy donors (n=8) than between PD. studied | £+ SD (g/L) | 50 mg/L | 150 mg/L | 230 mg/L |B o (Mg/L) | K, (mgl/L)
: — { o Patient d =10 _ _
extrapolates unbound concentrations from SmPc data o S o) Fient doners (n=10) v In HD plasma, the unbound fraction is low (5-
. . . -~ O PD3 (61.1g/L .
that are most often obtained in healthy subjects. S o iB‘éE?E'?% 10%) for total concentrations < 100 mg/L, and n Vit HD 76.5¢5.9 | 6.720.3 | 154+1.3 | 36.0+7.0 | 234.0+¢8.5 | 8.6x1.7
c o -59 . c I
. 2 60 o PD6 (42.0g1) increases up to 43% for higher total n Vviro
v In the companion poster (P2220), we study the g Egggggggg S PD 52+5.8 |[28.7+4.4*| 67.9+12.4* | 71.7+7.5* | 107.9+2.3* | 28.2+1.6*
N . TTL . - o .Og . .
pharmacokinetics of temocnl_ln _(TMO)_ l h_ealthy 2, o P10 @aan) [ v In PD plasma, the unbound fraction is In Vi HY 704445 | 73120 5 141.0 150438 | 261.7:8.6 | 10.740.7
volunteers. We show that protein binding is high in this £ 4 ¥ D2 (o4 o) ! saturable and reaches 85% at the highest nvIvo R I R T . -
c 4 * .99
population, as also reported in the SmPc of the " : Egzggzig \ (supratherapeutic) concentrations tested. B..... maximal binding capacity;
* .0g
product [3]. 10 e Figure B K,: dissociation constant (corresponds to the unbound TMO concentration for half of the maximal
 —— |+ HD8 (70.3g1) R — S : : indi :
v The present study aims at comparing the protein o Spiked total concentrations (mgiL) | L  Unbound concentration (mgll) s e B ek e gltndmg CTPaC'ItY) ( ANOVA) 0.05 d to HD data (anal lumn)
indi iin i i rbotind concentration {mg from both HD or PD, but maximal bindin atistical analysis (one-wa . *, p< 0.05 as compared to ata (analysis per column
blndmg Of temOC|II|n In plasma from healthy SUbJeCtS Mean unbound fraction vs. total protein concentration. Comparison between pooled plasma samples from healthy itv is | in PD 9 Y y P P y P
and critically-ill patients (hospitalized in |CU) donors or critically-ill patients donors, used as such or after dilution in NaCl 0.9%. Pooled data Capacily Is lower In .
C100 linear regressions shown spiked TMO D 3240 linear regressions shown Flgure C ‘/ Plasma prOtelnS are hlgher |n HD/HV than |n PD
Materials & Methods o e e G concenration ‘tj:" /L 2 2204 b‘ﬁvé’gpﬁ‘?n v The unbound fraction increases when protein v TMO unbound fraction increases with the total concentration over a clinically-achievable range of
X 1 H o mg ~ i after administration of 2g . .. . ]
T =% : ; s 2wl L g g 20 ST i total concentrations: it is much higher in samples from PD than from HD/HV.
v In-vitro: Plasma samples from 8 healthy donors (HD) and 10 § 7| - . CI2MOL | e S 180] . concentration decreases over the whole range
critically-ill pationt donore (PD) were seiked with TMO (8 to E i - o g £ of TMO concentrations tested. v' TMO B,,,, is higher and Kj is lower in plasma from HD/HV than from PD, but binding parameters
350 mg/L) and incubated for 30 minutes at 37°C. 5. - - o 29 : ::g are similar in vitro and in vivo for samples from healthy people.
3 : e . : prot. range as measured o LI F'gure D
v In-vivo: Plasma samples were collected over 12 h from 8 EM e e . e i G ST DT £ 100 E v Th - -
_ . L 3 o] T el ; 3 a0 e unbound concentration remains above . . .
R?e_“:chyyomntee;g (I-!V)thavmg received 2 g of temocillin as é zz \q:\“==~e ~~~~~~ Q ‘;2”',»%; : Sample (Prot. conc).'§ 60{ e MICs of 8, 16, 32 mg/L for total concentrations DISCUSSIOH and CO“C'USIO“S
infusion over minutes. 2 HD :pooled plasma fomHD (7649/L) £ g4of , v K . . . :
of s e T O e U DU L > 32, 64, 96 mg/L, respectively, if considering v We confirm the high plasma protein binding of temocillin but show that it is lower and
v" Plasma concentrations were determined by HPLC-MS/MS for od-DilC Dil.B__PD DILA _HD | DilB: diluted plasma from PD (44.5 g/L) 0 Ty .....;;'.'.'.'.Z'.'.i'_‘_'_f‘_"_"_'"'"':‘f':-:-:-:-:ge:—%t gmglL | OP the range of protein concentrations observed . ) . ) . L . .
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total (sample preparation including protein precipitation with ' DILC: died plasma fom PD (19.5 g/L) Qo m e Pt S SR S in PD. weaker in vitro (lower binding capacity and affinity) for samples from critically-ill patients
) ) ) Mean plasma total protein concentration (g/L) Mean plasma total protein concentration (g/L) than from health eople.
methanol) and unbound (sample preparation including y peop
uItrafiItrafcic.Jn with Amicon filter Ultra-15 device; NMWL 30K; In-vivo study: plasma samples collected over 12 h from 8 HV having received 2 g of temocillin as IV infusion over 40 min. v The reasons for reduced binding in patients’ samples probably include lower protein
Merck Millipore Ltd) TMO [4]. . Unbound fraction vs total £ Bound concentration vs unbound concentration (reducing B..,) and displacement from binding sites by co-administered
v’ Proteins were measured by the Folin-Ciocalteu method. N concentration of TMO concentration of TMO. drugs (increasing K,).
. . . . . . . and plasma total protein leve 250 T Flg u re E . . . . . . . . . . . . .
v Binding characteristics were calculated by Michaelis—Menten | Relerence rangs (B.6501) 5 HV (in vivo study; n=8) o . . v' As protein binding is similar in vitro and in vivo for healthy people, in vitro testing may be a
kineticg 1sing GraphPad 4 software y 90 s —— ﬁs.:;/SSQL 225 + HD (in vitro study; n=8) v" Unbound fraction increases with the total concentration. I? | tool t g: te d tein binding if usi | y beop ’I : th 9 y ot
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cof T Dharen g — < 150 mg/L, and increases up to 20% for higher total population (to be verified with samples from critically-ill patients).
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