
RATIONALE 
• Brivaracetam (BRV) is a novel SV2A ligand currently

under Phase III of development for epilepsy.

• BRV has a 10-fold higher affinity for SV2A than
levetiracetam and also has inhibitory activity at
neuronal voltage-dependent sodium channels.

• BRV is completely absorbed, is weakly bound to plasma
proteins, has a plasma half-life of approximately 
8 hours, is extensively metabolized through several
non-CYP– and CYP-dependent pathways, and is
eliminated renally (Sargentini-Maier et al, 2007).

• In this study, we collected sparse plasma samples 
for BRV determination in 2 double-blind, placebo-
controlled, phase 2 trials of BRV as add-on treatment
of partial onset seizures with the following aims:

– to build a population pharmacokinetics (PK) model
in adult patients with epilepsy;

– to identify potential demographic covariates;

– to identify potential drug-drug interaction
covariates.

METHODS
• Adult patients with refractory partial onset seizures

received adjunctive BRV b.i.d. for 7 to 10 weeks in 
2 double-blind, placebo-controlled, parallel-group,
dose-ranging studies. The dose levels were placebo,
BRV 5, BRV 20, and BRV 50 mg/day (study N01114) and
placebo, BRV 50, and BRV 150 mg/day (study N01193)
in 2 intakes. There were approximately 50 patients 
per group. 

• Two plasma samples per visit were obtained on 2 to 
4 occasions between weeks 3 and 10. 

• BRV concentration-time data were modeled by
nonlinear mixed-effect modeling using NONMEM with
first order conditional estimation method (FOCE). 

• A 1-compartment model with first-order absorption
and elimination was used, parameterized as a function
of absorption rate constant (KA), clearance (CL), and
distribution volume (V). 

• Body weight (BW) was included in the base model as
an allometric factor of CL and V: 

• Age, sex, race, concomitant antiepileptic drugs (AEDs),
and creatinine clearance (CLcr) were examined as
possible covariates to explain interindividual
variabilities (IIV) in PK parameters of BRV.

• Concomitant AED treatments were classified as neutral
(no hepatic enzyme–inhibiting/inducing properties),
inducer (hepatic inducer alone or in combination with
neutral), inhibitor (hepatic inhibitor alone or in
combination with neutral), or mixed (combination 
of inhibitor and inducer).

RESULTS
• 1150 concentration-time measurements and dosing

records were available within 12 hours postdose in 
254 patients (Figure 1).

Figure 1. BRV Concentration-Time Observations 
(µg/mL, normalized to 25 mg/intake) 

• Patients were taking 1 or 2 concomitant AEDs 
(39 neutral, 98 inducer, 77 inhibitor, and 40 mixed). 

• Demographic characteristics: 

– Males: 50%

– Caucasians: 67% , Indian Asians 16%, Hispanics 11%,
Blacks 3%, Others 3%

– Mean BW (range): 70 kg (24-129 kg)

– Mean age (range): 34 years (16-65 years) 

– Mean CLcr (range): 122 mL/min (39-253 mL/min) 

• BRV plasma concentrations were adequately described
by the 1-compartment model, without lag time. 
The residual variability was low (20.0%) (Table 1).

• The population mean for V was 36 L or 0.51 L/kg. 

• IIVs are shown in Table 1.

Table 1. PK Parameters of BRV From the Final Model

Parameter Estimate % RSE*

KA 0.902 h-1 14.1

CL 3.63 L/h 2.6

Multiplicative Effect of Inducer on CL 1.42 3.7

V 35.9 L 7.0

IIV (KA)† 78.2% 27.0

IIV (CL) 24.0% 19.0

IIV (V) 38.7% 35.3

Residual Variability 20.0% 12.7

* Relative standard error of parameter estimate.
† IIV on parameter.

• Race (Figure 2), age, sex, and CLcr did not influence
BRV PK.

• Concomitant intake of enzyme inducing AEDs was a
significant covariate for CL (Figure 3), resulting in a
reduction of IIV from 31% to 24%. 

• The population mean of CL was estimated to be 
61 mL/min (3.63 L/h) in absence of enzyme inducing
AEDs and 86 mL/min (3.63×1.42 = 5.15 L/h) in presence
of enzyme inducing AEDs. 

Figure 2. BRV Clearance by Race

Figure 3. BRV Clearance by Concomitant AED Class 

• Steady state Cmax, Cmin, and area under the curve 
(AUC0-12 h) were simulated for 1000 subjects with the
default covariate values (BW 70 kg, no inducer AEDs)
and for subjects taking inducer AEDs or with BW of 
50 kg or 100 kg. The median values and 90% prediction
intervals (PIs) are shown in Table 2, together with
ratios to the reference population.

• Predicted exposures were similar to those determined
in formal PK studies in healthy subjects (Rolan et al, 2004).

• BWs of 50 or 100 kg resulted in exposure changes 
of ± 25% compared with a 70-kg individual receiving
the same dose of 25 mg b.i.d. (Table 2, Figure 4).
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Table 2: Comparison of AUC0-12 h, Cmax, and Cmin Following 
BRV Dose*

Patient Profile AUC0-12 h (µg·h/mL) Cmax (µg/mL) Cmin (µg/mL)

Median 90% PI Ratio Median 90% PI Ratio Median 90% PI Ratio

Typical† 6.90 4.7-10.4 1 0.81 0.54-1.18 1 0.34 0.13-0.66 1

Patient Taking 
Inducer AED 4.77 3.2-7.2 0.69 0.62 0.42-0.94 0.77 0.19 0.05-0.40 0.56

Patient With 
BW = 50 kg 8.71 6.0-13.1 1.26 1.04 0.70-1.52 1.28 0.41 0.13-0.80 1.21

Patient With 
BW = 100 kg 5.23 3.5-7.6 0.76 0.59 0.40-0.85 0.73 0.27 0.11-0.48 0.79

* BRV dose: 25 mg b.i.d.
† Typical patient: 70 kg, not taking an AED characterized as an inducer.

• Concomitant enzyme inducing AEDs were predicted to
decrease the steady state AUC of BRV by approximately
30% (Table 2, Figure 5).

• An exposure-response modeling of phase 2 trial data
showed that concomitant intake of enzyme inducing
AEDs did not influence the effect of BRV on seizure
frequency (Laveille, 2007).

• This finding suggests that the moderately lower BRV
exposure in patients taking enzyme inducing AEDs is
unlikely to be of clinical consequences.

Figure 4. The Effect of BW on BRV Concentration Over 24 Hours 

Figure 5. The Effect of Inducer AEDs on BRV Concentration 
Over 24 Hours 

CONCLUSION
• Most of the IIV in BRV PK in an ethnically diverse

population of patients was accounted for by
differences in BW and concomitant use of enzyme
inducing AEDs. 

• Since the identified covariates had a moderate
influence on PK parameters, BRV is deemed to have 
a highly predictable exposure in individual subjects. 

References

• Laveille C, Lacroix B, Snoeck E, Sargentini-Maier ML, von Rosenstiel P, Stockis A. 
Dose- and exposure-response modeling of brivaracetam add-on treatment in patients
with partial epilepsy [abstract]. Presented at: The American Epilepsy Society's 61st
Annual Meeting; December 3, 2007; Philadelphia, Pa. Poster 3.217. 

• Rolan P, Pigeolet E, Stockis A. ucb 34714: single and multiple rising dose safety,
tolerability and pharmacokinetics in healthy subjects [abstract]. Epilepsia. 2004,
45(Suppl 7): 314-315. 

• Sargentini-Maier ML, Espie P, Coquette A, Stockis A. Pharmacokinetics and
metabolism of 14C-brivaracetam, a novel SV2A ligand, in healthy subjects. 
Drug Metab Dispos. 2007 Oct 1; Epub ahead of print.

10

8

6

4

2

Absent/neutral

Concomitant AEDs

Inducer Inhibitor Mixed

CL
 (L

/h
)

12

10

8

6

4

2

Caucasian

Race

Black Hispanic Indian Asians Others

CL
 (L

/h
)

0

2.0

1.5

1.0

0.5

0.0

2 4

Time (h)

BR
V

 c
on

ce
nt

ra
ti

on
 (m

ic
ro

g/
m

L)

6 8 1210

1.6

1.4

1.2

100 kg patients
Median of 100 kg patients

50 kg patients
Median of 50 kg patients

1.0

0.8

0.6

0.4

0.0

0.2

0 6 12 18 24

Time (h)

BR
V

 (µ
g/

m
L)

3 9 15 21

1.2

1.0

0.8

Reference population
Median of reference population

Patients taking inducer AEDs
Median of patients taking inducer AEDs

0.6

0.4

0.2

0.0

0.0000 5.9750 11.9500 17.9250 23.9000

Time (h)

BR
V

 (µ
g/

m
L)

2.9875 8.9625 14.9375 20.9125



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 2400
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [841.890 1190.551]
>> setpagedevice


