
Therapeutic β-lactam Antibiotics Monitoring for Stratified 
Treatment of Hospital-acquired Pneumonia, Improved Dose-

dependent Efficacy, Decreased Treatment Duration, 
and Prevention of Emergence of Resistance
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• To bring to the clinics a method for fast and 
quasi “on line” monitoring of the free serum 
concentration of β-lactams, with results 
made available to the prescriber within less 
than 1 h together with suggestions for dose 
adaptation based on both actual data and 
modeling of the individual patient’s 
pharmacokinetic parameters.

• On this basis, tailor individualized 
treatments, meeting optimal efficacy as well 
as a reduced risk of emergence of 
resistance and avoidance of toxicity.

• To develop and demonstrate at the clinical 
level the usefulness of this approach in the 
context of a typically difficult-to-treat 
infection (nosocomial pneumonia).

• Specific, sensor-based assay of free β-
lactam concentrations (at bed-side); 

• Calculation of deviations from predicted 
values and construction of a patient-
specific pharmacokinetic profile; 

• Correction of dosing in order to maintain 
the free serum concentration within 
predefined optimal limits.   

Objectives

The approach

Rationale

• The clinical efficacy of β-lactams is clearly 
linked to the percentage of the time during 
which their free concentrations remain above 
the MIC [ft>MIC]) of the target organism.   

• The minimal value (40%) is rarely achieved in 
difficult-to-treat patients, due to unpredictable 
variations of pharmacokinetics, leading to 
subtherapeutic concentrations. 

• Increasing dosages in a blinded fashion is not 
without risk, as β-lactams may cause 
neurotoxicity, which often limits their use in 
severely-ill patients. 

• Collectively, these concerns call for a on-line 
monitoring of β-lactams free blood levels, with 
rapid dosing readjustments based on real 
individual data.      

The machine and its calibration

The team

Contacts during this meeting:
 françoise.vanbambeke@uclouvain.be – tulkens@facm.ucl.ac.be – rafael.canton@salud.madrid.org
General contact: bjoris@ulg.ac.be

P1   Coordinator: Université de Liège (Centre d’ingénierie des protéines) - Prof. B. Joris
P2 Université catholique de Louvain

Pharmacologie cellulaire et moléculaire – Profs. F. Van Bambeke and P.M. Tulkens
Laboratory of Therapeutic Drug Monitoring – Prof. P. Wallemacq

P3 WOW Technology – Igr. J. Demartau
P4 Université de Paris 6 (Institute of Cardiometabolism and Nutrition) - Prof. J. Chastre
P5 Servicio Madrileno de la Salud (Dept. of Clinical Microbiology) – Prof. R. Canton
P6 University of Houston (College of Pharmacy) – Prof. V. Tam
P7 Université Libre de Bruxelles (Erasme Hospital)

Infectious Diseases Department – Prof. F. Jacobs
Intensive Care Department – Prof. J.L. Vincent

P8 Université Lille Nord-de-France & CHRU Lille  - Prof. F. Dubos, Dr M. Lagrée
P9 University of Tartu ( Institute of Microbiology) - Prof. I. Lutsar
P10 SGS-Exprimo - Dr P. Jacqmin
P11 AEPODIA - Dr. Jean-Marie Dethy

For contacts and offers of collaborations: see on top of this poster

MON4STRAT • Can be placed in a clinical ward and 
operated by the nursing team

• Provides results within < 1h (including 
sample preparation and machine pre-test 
calibration)

• Coupled with a lap-top for calculation of 
patient’s individual PK parameters and 
suggestions for doses readjustment based 
on deviation between actual and desired 
free serum levels (Cmax, Cmin, AUC, 
time > defined threshold, …) 0 20 40 60 80 100
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Comparison MON4STRAT vs. LC-MS-MS

Piperacillin
Ceftazidime
Meropenem

R² = 0.9972
R² = 0.9916

R² = 0.9991

Concentrations (mg/L) measured by LC-MS-MS

C
on

ce
nt

ra
tio

ns
 (m

g/
L)

 m
ea

su
re

d 
by

 M
O

N
4S

TR
A

T

mailto:fran%C3%A7oise.vanbambeke@uclouvain.be
mailto:tulkens@facm.ucl.ac.be
mailto:rafael.canton@salud.madrid.org
mailto:bjoris@ulg.ac.be

	           Therapeutic -lactam Antibiotics Monitoring for Stratified Treatment of Hospital-acquired Pneumonia, Improved Dose-dependent Efficacy, Decreased Treatment Duration, �and Prevention of Emergence of Resistance�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions false

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



