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TEMOCILLIN

• 6-αααα-methoxy-ticarcillin

• Spectrum directed only against gram negative bacteria without non-

fermenters (Pseudomonas aeruginosa, Acinetobacter spp.)

• active against all ββββ-lactamases including ESBL and AmpC

• Indications 

– urinary tract infections

– gram negative nosocomial infections (LRTI, IAI, bacteremia, …)
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Temocillin

• Approved by Ministry of Health 

• Marketing 1988

• Narrow spectrum

– No impact on anaerobes

– Context SDD

• Late 90’s ….ESBL
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Temocillin clinical studies ?

• Limited data and mostly in UTI

• Years : 80-90 and ecology differed ?

• Indication : UTI

• Dosing ? Limited PK/PD data

• No clinical data in other indications 
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Klebsiella Cephalosporins 3rd generation R/I  2009 
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N = 846
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In vitro activity of temocillin against extended spectrum
b-lactamase-producing Escherichia coli

Hector Rodriguez-Vi llalobos*, Vincent Malaviolle, Joëlle Frankard, Ricardo de Mendonça,

Claire Nonhoff and Marc J. Struelens Journal of Antimicrobial Chemotherapy (2006) 57, 771–774

doi:10.1093/jac/dkl046
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Figure 1. Serum concentrations (total and free) of temocillin in patients

receiving temocillin. Upper panel: patients received 2 g every 12 h

(discontinuous administration) with samples taken after the first

administration (0–12 h) and 1 h before and after the ninth administration

(95–108 h). Lower panel: patients received a loading dose of 2 g followed

by a CI at a rate of 4 g per 24 h (CI). All values are means+ SD (n ¼ 6 for

each treatment group).

Continuous versus intermittent infusion of temocillin, a directed
spectrum penicillin for intensive care patients with nosocomial
pneumonia: stability, compatibility, population pharmacokinetic

studies and breakpoint selection

Raf De Jongh1, Ria Hens1, Violetta Basma2, Johan W. Mouton3, Paul M. Tulkens2*

and Stéphane Carryn2

Figure 2. Probabilities of target attainment of temocillin (as obtained with

the Monte Carlo simulation: solid line, median value; dotted lines, 95%

confidence interval ) for the currently registered treatment (2 g every 12 h),

using the pharmacokinetic data of the six patients treated according to this

dosage and schedule in this study (twice daily group). The abscissa shows

the MIC range used for the simulations and the ordinate the fraction of time

(as a percentage) during which free serum levels remain above the

corresponding MIC. The horizontal dotted line indicates the 40% f T . MIC

limit achieving a bacteriostatic effect and survival for penicillins in animal

models with Gram-negative bacteria.1 The highest MIC at which this target

will be obtained is shown by the vertical arrows (arrow with solid line,

median; arrow with dotted line, 95% probability).
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Aim of the study

• Pharmacokinetics and safety of 6g daily of Temocillin

• Comparison of conventional administration (2g q8h –
TID) vs. 6g/24h in continuous infusion (CI)

• PK/PD analysis

• Population : Critically ill patients with documented 
infection due to a Gram negative bacteria susceptible to 
Temocillin

• Setting : 2 Intensive care Unit (1 teaching hospital, and 1 
general hospital)
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PK/PD – Pharmacokinetic profile 

with discontinuous administration
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PK/PD – Pharmacokinetic profile 

with continuous administration
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2014
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2014
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2014
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PK/PD - fT>MIC

• Fraction of time (%) during which the free serum concentration 

(median values) remains above a given MIC (fT>MIC) after 
administration of 2g of temocillin every 12h (q12h; BID), every 8h (q8h; TID) 

or 6g of temocillin per day by continuous infusion. 

fT>MIC (in %) of free temocillin

MIC (mg/L) 4g/24h – BID1 6g/24h – TID2 6g/24h – CI2

4 100.0 100.0 100.0

8 79.7 99.3 100.0

16 45.1 98.5 100.0

32 9.5 20.4 59.6

1Data from De Jongh et al., 2007

2Data from the present study
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Retrospective:Material and Methods

� Hundred and nine infection episodes developing in 
101 patients and treated with TEM were reviewed.  
For all patients, age, severity score (APACHE II and 
SOFA), source of infection, type of microorganism, 
susceptibility, underlying conditions and outcome 
were collected and analysed. 

� For bloodstream infections, the observed outcome 
was compared to the predicted outcome using 
APACHE II score.
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Material and Methods (2)

� For the treatment of bloodstream infections, TEM 
was given as a first line therapy in 8/45 episodes 
(17.7 %) or after microbiological documentation to 
narrow the antibiotic spectrum in 37/45 episodes 
(82.2 %).

� TEM daily dose was 6 gr. given as a continuous 
infusion and adjusted according to creatinine 
clearance.
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Results (1)

�Forty three patients developed 45 episodes of 

bacteremia. 

�Forty nine patients had documented infections 

without positive blood culture.

�Nine patients were excluded because of no 

documentation, antibiotic therapy < 48 h or care 

limitation.
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Positive Positive 

Blood CultureBlood Culture
Negative Negative 

Blood CultureBlood Culture

NN 4343 4949

Age (mean Age (mean ++ SD)SD) 61.3 61.3 ++ 1414 58.8 58.8 ++ 1515

APACHE II (mean APACHE II (mean ++ SD)SD) 23.4 23.4 ++ 9.49.4 16.3 16.3 ++ 6.46.4

SOFA (mean SOFA (mean ++ SD)SD) 8 8 ++ 3.93.9 7.8 7.8 ++ 3232

COMORBIDITIESCOMORBIDITIES

�� Cirrhosis (child C)Cirrhosis (child C)

�� Cancer (active)Cancer (active)

�� Immunosuppression (active)Immunosuppression (active)

�� Chronic dialysisChronic dialysis

8/43 (18.6 %)8/43 (18.6 %)

12/43 (27.9 %)12/43 (27.9 %)

11/43 (25.6 %)11/43 (25.6 %)

3/43 (6.9 %)3/43 (6.9 %)

Outcome (Hospital mortality)Outcome (Hospital mortality) 14/43 (32.5 %)14/43 (32.5 %) 10/49 (20.4 %)10/49 (20.4 %)

Table 1 : Baseline characteristics of patients with and 

without positive blood culture
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Positive Positive 

Blood CultureBlood Culture

(n = 45)(n = 45)

Negative Negative 

Blood CultureBlood Culture

(n = 49)(n = 49)

Source of infectionSource of infection

�� IntraabdominalIntraabdominal 13/45 (29 %)13/45 (29 %) 12/49 (24.5 %)12/49 (24.5 %)

�� LRTILRTI 7/45 (15.5)7/45 (15.5) 26/49 (53 %)26/49 (53 %)

�� UTIUTI 9/45 (20 %)9/45 (20 %) 10/49 (20.4 %)10/49 (20.4 %)

�� CatheterCatheter--related sepsisrelated sepsis 4/45 (9 %)4/45 (9 %)

�� Primary bloodstream   Primary bloodstream   

infectioninfection 3/45 (6.7 %)3/45 (6.7 %)

�� OtherOther 9/45 (20 %)9/45 (20 %) 1/49 (2 %)1/49 (2 %)

Table 2 : Source of infection for all patients
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Positive Positive 

Blood CultureBlood Culture
Negative Negative 

Blood CultureBlood Culture

�� E. coliE. coli 23 (53.3 %)23 (53.3 %) 18 (29.5 %)18 (29.5 %)

�� E. cloacaeE. cloacae 1 (15.5 %)1 (15.5 %) 15 (24.5 %)15 (24.5 %)

�� E. aerogenesE. aerogenes 3 (6.7 %)3 (6.7 %) 4 (6.5 %)4 (6.5 %)

�� Klebsiella sppKlebsiella spp 3 (6.7 %)3 (6.7 %) 11 (18 %)11 (18 %)

�� Citrobacter sppCitrobacter spp 2 (4.4 %)2 (4.4 %) 2 (3 %)2 (3 %)

�� Other EnterobacteriaceaeOther Enterobacteriaceae

�� ESBLESBL

6 (13.3 %)6 (13.3 %)

6 (13.3 %)6 (13.3 %)

11 (18 %)11 (18 %)

ND /ND /

Table 3 : Type of microorganisms for all 

patients and infection episodes
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Temocillin in ESBL infections

N = 40

Infection ESBL

IAI 16/40

HAP/VAP 16/40 E coli  16 (40%)

UTI+BSI 2/40 N E coli 24 (60%)

BSI 6/40

Severity

AII 20,4 (8-35) CVVH 5

SOFA 7,47 (4-14)

Conc AB Ampi 5 Vanco 10 Oxa 1

Clin Cure 35/40 Mortality 9/40

Critically Ill treated by Temocillin (2gr bolus, 6gr daily continuous infusion)

Period : 2009-2014                            Temocillin in 202 pts      ESBL N=40
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Pending questions

• Controlled trials

– LRTI, IAI

– Documented infections/Empiric +/- combination ?

• Tissue concentration

– Lung

– Intra-abdominal

32
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Temocillin tissue concentration : SAP

33

Pancreas necrosis concentration :

186 mg/Kg , (>150% serum)
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Conclusions
• Prolonged clinical experience

• Cure rate seems acceptable

• Alternative to Carbapenems in ESBL

• Continuous infusion offers free-drug levels >

MIC and breakpoint

• Higher dosage well tolerated and indicated

Urgent need for larger, controlled studies in patients with 

non-UTI infections
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Conclusions


